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1.0 INTRODUCTION 
 
DOCUMENT STRUCTURE 
 
This Environmental Assessment (EA) has been prepared in compliance with the 
National Environmental Policy Act (NEPA) of 1969 (42 U.S.C. 4321-4347, January 1, 
1970) and other relevant federal and state laws and regulations.  The EA discloses the 
direct, indirect, and cumulative impacts that would result from the proposed action, and 
alternative to the proposed action.  The document is organized into six sections: 
 
1.0: Introduction:  This section includes detailed information about the project 
proposal, the purpose and need for the project, the Forest Service’s proposal that 
addresses the purpose and need, and a summary of the public involvement process. 
 
2.0: Comparison of Alternatives:  This section provides alternatives to the proposal.  
The section also includes design criteria, or measures that are taken to prevent 
potential adverse effects of an action. 
 
3.0: Affected Environment and Environmental Consequences:  In this section the 
potential environmental impacts of each of the alternatives are examined.  The section 
is organized by the environmental resource being examined. 
 
4.0: Consultation and Coordination:  This section provides a list of preparers and 
agencies consulted during the development of the environmental assessment. 
 
5.0: References:  This section provides a list of references and data sources used in 
the analysis. 
 
6.0: Appendices:  The appendices include larger maps with more detail and other 
information used to support the analysis presented in the EA. 
 
INTRODUCTION 
 
The Boston Mountain Ranger District of the Ozark-St. Francis National Forests, USDA 
Forest Service is proposing vegetation management activities, recreation, road, wildlife 
habitat and watershed improvements on National Forest land southwest of Cass, 
northeast of Shores Lake in Franklin County, Arkansas. The area covers approximately 
19,991 acres of federal property, and is the Spirits Project (figure 1).  
 
These activities are needed to improve habitat for threatened, endangered and sensitive 
species (e.g., the Indiana bat) as well as other wildlife, create forest conditions that are 
more resilient to outbreaks of insects, disease and wildfire and to provide for sustainable 
watershed conditions. 

The proposed action would create short term impacts that would provide long term 
benefits for the project area. Short term impacts would include modifications to the visual 
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scenery, smoke from prescribed fire, and temporary shifts of visitors and wildlife from 
project implementation. 

The area consists primarily of hardwoods and pine adapted to periodic disturbance 
regimes such as fire.  Decades of fire suppression in the area has resulted in the 
dominance of fire intolerant trees with simultaneous reductions of overstory diversity, 
and declines in the quality of open areas for wildlife forage.  The area has also been 
heavily impacted by disease (red oak borer, oak decline), ice storms, and windthrow. 
 
Improving wildlife habitat, reducing competition between trees, and improved visual 
quality and access for forest users are important in this area.  Restoration of native 
ecological systems and improvement of wildlife habitat are the highest priorities in 
managing our natural resource base in order to have a lasting effect on future 
conditions of the forest.  Habitat diversity for animals and plants, including threatened, 
endangered, and/or sensitive species would be maintained or improved by the 
management activities proposed.  
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Figure 1. Spirits Project Vicinity Map
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MANAGEMENT DIRECTION 
 
The Revised Land and Resources Management Plan for the Ozark-St. Francis National 
Forests (hereafter referred to as the Forest Plan) set the overall guidance for managing 
the land and resources of the Ozark-St. Francis National Forests. This document is 
available on the web 
at:  http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fsm8_042809.pdf 
 
The actions proposed were developed from these conditions described and based on 
the goals and standards established by the Forest Plan.  The interdisciplinary team 
proposing these actions consists of foresters, biologists, archaeologists, a recreation 
specialist, engineering technician, and fire management officers.  The Final 
Environmental Impact Statement for the Forest Plan is tiered to this analysis.   
 
In accordance with Section three of the Wild and Scenic Rivers Act, the Ozark National 
Forest has developed a Mulberry River Wild and Scenic Management Plan (1996) that 
provides direction for managing the forest lands within corridor boundaries.  The Forest 
also has a Mulberry River Assessment (2010) to guide management planning for the 
Mulberry River Corridor for the Pleasant Hill and Boston Mountain Ranger Districts. 
 
The Forest Service has identified areas within five miles of where Indiana bats are likely 
to hibernate during the winter as ‘primary and secondary zones’ in the Forest Plan.  
Areas within a quarter mile of hibernation areas are called ‘primary zones’.  The area 
from a quarter mile mile to five miles around the hibernation cave is the secondary 
zone. Secondary zones are used most frequently as roosting and foraging habitat.  
Approximately 94 percent of the proposed project area is within a secondary zone and 
less than one percent of the project area is within a primary zone.   
 

Within the primary and secondary zones for the Indiana bat, Forest Plan standards 
FW47 and FW48 provide direction to develop foraging habitat through regulation and 
maintenance of optimal overstory density (60 to 80 percent canopy closure for primary 
zone and 50 to 70 percent for secondary zones) using timber harvest, non-commercial 
thinning and prescribed fire.  Currently, there is less than one percent of the tree 
overstory in the optimal range within the project area.  The actions proposed in this 
project would work toward achieving the optimal over-story density to benefit both 
hibernation and foraging habitat for this endangered species.  To allow for sustainability 
of the native forest types, up to ten percent of the forested acres are allowed to be 
regenerated during a ten-year entry cycle.  The ten percent in regeneration in the 
secondary zone should not be exceeded at any time (FW 68). 
 
Standards for management practices in the Indiana Bat Zone areas discussed above 
are more stringent than those for Forest Plan Management Areas and were used as the 
primary guide for vegetation management in this proposal.  For areas out of bat zones, 
Forest Plan direction for nine distinct management areas would be followed.  Management 
areas inside the Spirits Project include:  3.E. High Quality Forest Products, 3.C. Mixed 
Forest, 1.C. Designated Wild and Scenic Rivers, 1.H. Scenic Byway Corridors, 2.A. Ozark 
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Highlands Trail, 3.B. Oak Woodland, 3.I. Riparian Corridors, 3.J. Pastures and Large 
Wildlife Openings, and 2.C. Developed Recreation Areas.   
 
One output of achieving the needs of the project area would be forest products from 
harvesting of timber.  The Management Areas 3.E. High Quality Forest Products, 3.C. 
Mixed Forest, and 3.B. Oak Woodland are classified as suitable for timber management 
(Forest Plan, pgs. 2-59, 2-61, and 2-64). 

Management Area 2.C. (Developed Recreation Area) is classified as unsuitable for 
timber production (Forest Plan, pg. 2-50).  Timber management in this area would only 
be for safety purposes, forest health, or public utilization of downed trees. 

The Forest Plan calls for the use of a combination of prescribed burning, mechanical, 
and vegetation treatments to lower the risk of catastrophic wildfire and restore fire-
adapted ecological communities.  Emphasis and desired conditions for the management 
areas within the project are as follows:  
 
1. Improve habitat for the Indiana bat. 

2. Maintain or enrich forest vigor by reducing tree stocking.  Reduced tree stocking 
would promote vigor by increasing availability of water and nutrients to residual 
vegetation.  It also allows for development of full crowns and root systems of the 
remaining trees. Trees with adequate water and nutrient supplies and fully 
developed root systems and crowns are better able to withstand drought and are 
less likely to succumb to attacks by insects or disease. 

3. Make conditions favorable for establishment of early successional habitat (0-10 
years old).   

4. Continue the process of balancing age classes for diversity and forest health. 

5. Lessen the possibility of catastrophic wildland fires (especially in drought years) by 
reducing the amount of burnable fuels, increase forage production of grasses 
and forbs for wildlife, and maintain or expand native ecosystems that are 
dependent on periodic fires. 

6. Provide quality wildlife habitat. 

7. Reduce impacts to wildlife and limit erosion potential on certain roads not needed 
for management in the near future throughout the project area. 

8. Provide forest products consistent with land capability, suitability, protection of 
needs, and other resource values. 

9. Control invasive species in the project area. 

10. Provide stream habitat management. 

11. Allow salvage of damaged trees across the project area created by events such as 
drought, wind events, ice storms, beetle infestations, or diseases. 
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RELATIONSHIP TO OTHER LAWS AND REGULATIONS 
 
The Endangered Species Act (1973): Authorizes the determination and listing of 
species as endangered and threatened; requires federal agencies to insure that any 
action authorized, funded or carried out by them is not likely to jeopardize the continued 
existence of listed species or modify their critical habitat. Section 7(a) (1) of the act 
identifies the affirmative conservation duties of agencies and requires all federal 
agencies to carry out programs aimed at recovery of listed species. 
 
The Wild and Scenic Rivers Act In April 1992, Congress designated six Wild and 
Scenic Rivers on the Ozark National Forest, including the Mulberry River.  The Forest 
Service is directed to use applicable parts of Section 7 of the Wild and Scenic River Act 
to evaluate proposed activities outside a designated river corridor to determine if the 
proposed actions would result in indirect effects that invade the corridor, or 
unreasonably diminish the scenic, recreation, or fish and wildlife values present. The 
USDA Forest Service is the federal agency responsible for the evaluation which is 
included in this analysis.  The flowchart from the Wild and Scenic Rivers 
website http://www.rivers.gov/documents/section7/process-flowchart.pdf describes the 
analysis level required for evaluating different types of projects both within and outside 
of wild and scenic corridors.  This project is not proposing any action that will affect the 
free flowing characteristics defined as “existing or flowing in natural condition without 
impoundment, diversion, straightening, riprapping, or other modification of the waterway 
(within the ordinary high watermark of the main river).”  Since this project does not fit the 
description of a water resource project, a detailed Section 7 analysis was not required.   
 
The Ozark-St. Francis National Forests have implemented the Travel Management Rule 
by publishing Motorized Vehicle Use Maps (MVUMs) for each district beginning in 2007.  
These maps identify designated routes that provide a variety of opportunities for OHV 
enthusiasts across the Forests.  Public involvement is an important part of the on-going 
analysis of roads, routes and trails in updating and changing the route system. The 
MVUM is expected to be revised and published in April of each year. The most current 
maps are posted to the web or are available at no charge at the nearest Forest Service 
office.  The most current Boston Mountain Ranger District map is online 
at http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5422432.pdf. 
 
OHV use is regulated by state laws.  It is the rider’s responsibility to comply with these 
regulations.  Arkansas residents must register OHVs with the Arkansas Department of 
Revenue.  A one-time fee of $10.00 is charged for title, registration, and decal.  OHVs 
are generally not allowed on county or state roads.  The following statutes in the 
Arkansas Traffic Law manual covers OHVs:  27-21-102, 27-21-103, 27-21-105, 27-21-
106, 27-21-107, and 27-21-108.   
 
Under the National Forest Management Act (NFMA) regulations, selection of 
management indicator species (MIS) during development of forest plans is required.  
MIS are selected because their population changes are believed to indicate the effects 
of management activities.  They are used during planning to help compare effects of 
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alternatives and as a focus for monitoring.  Where appropriate, MIS represent the 
following groups of species (36 CFR 219.19 [a] [1]): 
 
 Threatened and endangered species on state and federal lists 
 Species with special habitat needs 
 Species commonly hunted, fished or trapped 
 Non-game species of special interest 
 Species selected to indicate effects on other species of selected major biological 

communities. 
 
The National Historic Preservation Act of 1966, as amended requires federal 
agencies to take into account the effects of federal undertakings on historic properties 
and afford the Advisory Council on Historic Preservation (ACHP) a reasonable 
opportunity to comment on such undertakings. Additionally, federal agencies are 
required to follow the implementing regulations of the ACHP set forth in 36 CFR Part 
800. Specifically, 36 CFR Part 800 requires that State Historic Preservation Offices and 
federally-recognized Tribes be consulted about any undertaking that has the potential to 
affect historic properties and/or properties of religious or cultural significance at the 
earliest possible stage in the planning process. Protocols for cultural resource reviews, 
surveys, and reporting are specified by a Programmatic Agreement (PA) between the 
U.S. Forest Service, relevant federally-recognized Tribes, and State Historic 
Preservation Offices (SHPO) of Arkansas and Oklahoma, signed in 2006 and extended 
in 2011, 2012, and 2013.   
 
 
PURPOSE AND NEED FOR ACTION 
 
The lands within the project area are managed to provide a varied mixture of 
communities and habitats.  Forest conditions range from open forest with sparse 
overstory to closed forest, to dense thickets of young regeneration.  However, most of 
the area has overstocked stands with over-abundant mid-story component.  
 
The overreaching goal of the project is to create forest conditions that are more resilient 
to insects, diseases, less prone to catastrophic fire events; to improve or maintain 
habitat for threatened, endangered and sensitive species and other wildlife; and to 
provide for sustainable watershed conditions. The needs which this project addresses 
are: 

 
Need to Improve Roosting and Foraging Habitat for the Endangered Indiana Bat 
 

The Indiana bat, designated by the Fish and Wildlife Service as a federally listed 
endangered species, is known to occur within the analysis area.  The life history habits 
are similar to other North American bats in that they hibernate in caves in the winter and 
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forage and roost in the spring and summer. There are large areas of sandstone karst 
habitat including caves within the analysis area which serve as potential or known 
habitat for the Indiana bat as well as other threatened and endangered species.  Large 
trees in the open or on edges, open canopies and open understory conditions are 
believed to be preferred.  Roost tree availability is excellent within the project area due 
to plentiful dead and dying hardwood and shortleaf pine trees.  Foraging habitat is 
currently poor in the general forest area of the proposed project.  However, openings 
such as roads, power line rights-of-way, pastures, some stream/riparian corridors, and 
wildlife-openings (particularly those near water sources) provide excellent foraging 
habitat.  Therefore it is important to ensure that the openings and ponds in the project 
area are functioning at an optimal level.   

 
Need to Promote Healthy Forests 

 
When trees become stressed, whether through drought, competition, or windthrow, their 
defenses are weakened.   Stressed trees are more vulnerable to disease and insect 
infestations. Once these conditions become noticeable, it is too late to effectively treat 
large areas and many acres of trees rapidly die.  Prevention is the best control 
method.  Thinning stands reduces competition and moisture stress.  By keeping the 
trees healthy, disease or insect outbreaks are less likely to reach epidemic proportions. 
 
Upland hardwood trees are also susceptible to many insects and diseases.  The annual 
combined loss due to insects and diseases is often more than the losses to forest 
fires.  Some losses to insects and diseases are unavoidable.  However, most losses 
can be avoided through proper forest management.  Maintaining healthy stands by 
promoting tree vigor helps to avoid these losses. 

 
Need To Improve Wildlife Habitat through Establishment of Early Seral Habitat 

 
The Forest provides a wide variety of habitats that support a diversity of wildlife 
species.  One of the most important is the early seral successional habitat (0-5 years 
old).  The overall amount of early successional forest on the Ozark National Forest 
decreased slightly from 2008 to 2009 (U.S. Department of Agriculture, 2010a).  The 
amount of early successional habitat created on the Forest is tied very closely to the 
amount of regeneration harvests the Forest conducts in a given year.  This type of 
harvesting has declined over the years and this has driven the decline in early 
successional habitat.  At the current time in the project area, there are less than one 
percent of forested acres in the 0-10 year old age class to provide this early 
successional habitat.   
 
Several of the Management Indicator Species (MIS) from the Forest Plan are 
dependent upon early successional habitat.  As shown in the paper Management 
Indicator Species Population and Habitat Trends (USDA 2001), although deer 
populations appear to be increasing based on harvest data, it is possible that the 
decline in early seral habitat could alter this trend.  There is a need to maintain a portion 
of the habitat in early stages to maintain quality bear habitat over time.  The yellow-
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breasted chat population appears to be stable or increasing possibly due to prescribed 
fire or natural events.  The uncertainty and unpredictability of these events would not 
guarantee existence of quality habitat for chat.   

Need to Balance Age Classes 
 

The pine and mixed hardwood age classes in this analysis area are not in balance.  The 
age class distribution is weighted heavily in the 41-70, 71-100 and 101+ year-old age 
classes. If no new acres are regenerated, the majority of the analysis area would get old 
at comparatively the same time.  Breaking up the age classes now would help prevent 
substantial mortality from insects and/or disease later.   

 
Need to Maintain and Expand Fire in the Ecosystem 

 
Approximately three-quarters of the project area was prescribed burned during the last 
burning cycle.  Forest fuels accumulate rapidly in pine and mixed hardwood stands.  In 
5 to 6 years, heavy fuel layers can build up from normal growth, posing a serious threat 
from wildfire to all forest resources.  Prescribed fire is the most practical way to reduce 
dangerous accumulations of combustible fuels.  Wildfires that burn into areas where 
fuels have been reduced by prescribed burning cause less damage and are much 
easier to control.  

This analysis area was once a fire-dominated ecosystem.  Frequent fires top killed 
shade tolerant species providing ample forage for many species of wildlife.  Where fire 
has been maintained, the understory is open allowing good site distances into the 
forest.  Areas where fire has typically not been a management practice has created a 
situation where shading and buildup of duff or needle layers has reduced or possibly 
eliminated grasses and forbs.  The loss of these grasses and forbs is reducing the 
number of small mammals, seed-eating birds, as well as some species such as deer 
and turkey.  A heavier duff layer increases the potential for a wildfire and its 
uncontrolled effects on plants and animals. 

 
Need To Provide Quality Wildlife Habitat 

 
Well-managed wildlife openings provide quality wildlife forage for species such as deer 
and bugging areas for turkeys.  New wildlife openings need to be constructed and 
current ones restored to help move toward meeting Forest Plan objectives. 

 
Need To Manage the Transportation System While Reducing Wildlife Impacts and 

Erosion Potential 
 

Certain roads within the project area are no longer needed for management in the near 
future.  Their continued use by the public creates an unfavorable situation for wildlife 
through unnecessary disturbance and adds to soil loss through erosion.   
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Need to Control Invasive Species in the Project Area 
 

Within the project area, there are occurrences of nonnative invasive species 
(NNIS).  Species such as sericea lespedeza (Lespedeza cuneata) have become the 
dominant species along roadsides.  Nonnative privets have also been identified within 
the project area.  Treatment of these nonnative species and other NNIS is needed to 
prevent these species from becoming over abundant and causing negative effects on 
native plant species. 

Need to Improve Stream Habitat  
 

Two road/stream crossings within the project area were found during inventory to be 
barriers to movement/migration of aquatic organisms within stream channels.  These 
road/stream crossings are in need of structures that would allow for movement of 
aquatic organisms through the structure along with large wood and rock that also are 
moved through the stream system during higher flows.  
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Table 1. Resource Elements, Existing Condition, Desired Future Condition, and Proposed Action 
Resource 
Element Existing Condition Desired Condition Proposed Action 

Vegetation 
Management 

• Less than one percent 
in 0-10 year age class 

• Increased competition  
• Overstocked and/or 

aging stands  
• Oak decline, ice 

storms, and wind 
throw has damaged 
stands 

• Balanced age class 
• Dispersed early 

successional habitat 
across the landscape  

• increased resistance to 
disease and insects 

• Thinning 6,841 acres 
• Shelterwood Regeneration 1,737 acres 
• Site Prep/Plant 53 acres 
• Plant 251 acres 
• Hardwood Sanitation Thin/Salvage 486 

acres 
• Wildlife Stand Improvement 17 acres 

Wildlife 

• Glade habitat 
declining due to cedar 
encroachment 

• Parts of the riparian 
corridor are 
deteriorating due to 
illegal OHV use 

• Glade habitat is restored 
across the landscape 

• Riparian corridors intact 
and stable 

• Cedar removal, prescribed burning, 
herbicide treatments to restore and maintain 
150 acres of glade habitat  

• Gates and blocking structures to protect 
corridors, selective thinning and bank 
stabilization structures 

Wildlife 

• Several openings are 
not at optimal 
functioning due to 
encroachment of trees 
and non-native plants 

• Not enough early seral 
habitat for wildlife 

• Openings functioning as 
quality habitat for desired 
species such as deer, 
turkey, and quail  

• Plentiful amounts of early 
seral habitat 

• Create and restore openings 250 acres 
• Prescribed burning on 6,107 acres 
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Resource 
Element Existing Condition Desired Condition Proposed Action 

Wildlife – 
Indiana Bat   

• One percent of 
overstory currently 
within optimal range 
(50-70 percent 
overstory) 

• Improved Indiana bat 
habitat 

• Optimal foraging habitat is 
maximized within the area 

• Create and restore openings 250 acres 
• Prescribed burning on 6107 acres 
• Thinning as described for vegetation 

management 

Recreation 
 

• Illegal user-created 
trails are threatening 
forest resources 

• Safety issue of OHV 
use on some roads 

• Short spurs, no 
connectivity of routes 

• Not enough quality 
hiking experiences  

• Quality recreation 
experiences, increased 
public safety 

• Increased scenic integrity of 
landscape 

• Recreation and Fisheries 
are protected as 
extraordinary resource 
values of the Mulberry 
River, a Wild and Scenic 
River 

• Install road closure devices on unauthorized 
roads or trails to protect integrity of Wild and 
Scenic Corridor 

• Designation change on about 16 miles of 
roads open to all vehicles to roads open to 
highway vehicles only (exclude OHV use) 

• Designation change on approximately 29 
miles of roads open to highway vehicles only 
(excludes OHVs) to roads open to all 
vehicles(including OHVs) 

• Develop spur loop trail (2.6 miles) as part of 
Ozark Highland Trail around rim of Black 
Mountain 

• Open trail to OHV only on 0.6 mile of existing 
road using width restrictors. 

Roads 

•  More than 6.12 miles 
of roads per square 
mile 

• As many as 100 miles 
of unauthorized roads 
on landscape 

• Strive to reduce roads to 
less than three miles per 
square mile 

• Improve road access and 
safety 
 

• Decommissioning of 35.2 miles  
• Decommissioning up to 100 miles of 

unauthorized roads 
• Reconstruct 10.7 miles of roads (close on 4.2 

miles, open on 6.5 miles) 
• 0.16 miles of reconstruction at Big Eddy to 

leave a segment of road open to access the 
Mulberry River and road closure device on 
west side of river to deter crossing of the 
river with motorized vehicles. 

• Maintain 56.8 miles of roads (close on 46.3 
miles, open on 10.5 miles) 

• Construction of up to nine borrow pits 
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DECISION FRAMEWORK 
 
The decision to be made is to approve the management activities as proposed, defer all 
activities until another time, require additional information from the Interdisciplinary Team 
if the information presented is not adequate to make a decision, or require the 
development of an Environmental Impact Statement or other NEPA Document.   
 
PUBLIC INVOLVEMENT AND ISSUES 
 
Scoping is defined by the National Environmental Policy Act as “an early and open 
process for determining the scope of issues to be addressed, and for identifying the 
issues related to a proposed action.”  Scoping continues throughout project planning and 
analysis.  The key issues associated with this project were identified through this public 
scoping process, which included input from Forest Service specialists, other government 
agencies, and private individuals. 
 
The Project was listed in the Schedule of Proposed Actions.  In July 2013, a “scoping” 
letter and activity maps were posted on the Ozark-St Francis National Forests website.  
We received five responses to the scoping letter.  The comments and forest service 
responses are part of the project file and may be viewed at the district office.  A Forest 
Service Interdisciplinary Team (ID Team) reviewed the comments received during the 
scoping period and determined that most issues were addressed through project design 
or mitigation measures.   
 
The Draft Environmental Assessment was made available for public comment beginning 
18 June 2014, the day after the legal notice of its availability in the Southwest Times 
Record the newspaper of record for projects on the Boston Mountain Ranger District of 
the Ozark National Forest).  We received thirteen comments within the comment period. 
 
Eleven commenters addressed the same area east of Milton Ford and south of Bigfoot 
Hollow on both sides of Bucksnort Trail road in compartment 422.  The following is a 
summary of their comments and Forest Service responses. 

• Comment:  The area north to the Bucksnort trail property proposed for “Removal” 
is not well-defined in the EA, particularly as relates to activities after Removal. 
Suggests that the practice “Pine/Hardwood Thin” be used. Area has a relatively 
good mix of hardwood and pine.  There is no need for removal on this land. Forest 
Service Response: District Ranger William Dunk and Timber Management 
Assistant Mike Hennigan met with the representatives of these commenters on 
site to discuss the proposals and possible effects on resources.  Mike pointed out 
that the stands in question were logged by the previous owner before being 
acquired by the Forest Service in a land exchange years ago. The stands were 
left with low-value immature pole timber which now makes up a sparse canopy 
over shade tolerant species.  These conditions offer little benefit to wildlife and do 
not help to maintain healthy forest conditions.  The removal of moderately shade-
tolerant and shade tolerant species in the midstory with subsequent site 
preparation activities would allow for natural regeneration to occur with the 
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potential need for artificial regeneration later.  After the establishment of 
regeneration, the overstory trees may be removed to allow the regenerated 
stands to grow with maximum growing conditions.   

• Comment: Contains the headwaters of one of the most pristine creeks in the 
Mulberry River watershed.   Heavy vehicle traffic, cutting, log removal, and 
herbicide use would greatly reduce the water quality.  Likely it would also 
negatively impact the water quality of the Wild and Scenic River. Forest Service 
Response: It is not clear from the description which stream is being referred to.  
The Forest Service designs projects to comply with the Forest Plan as well as 
state and federal regulations. This ensures that impacts of various Forest Service 
management activities are minimized. This Environmental Assessment is tiered to 
the Final Environmental Impact Statement (EIS) for the Revised Land and 
Resource Management Plan for the Ozark-St. Francis National Forests. That EIS 
identified the potential impacts from forest management activities at a 
programmatic scale. Based on relevant scientific information documented in that 
EIS, a wide-variety of objectives, standards and guidelines were incorporated into 
the Forest Plan to reduce adverse effects. The analysis considered the direct, 
indirect and cumulative effects on sensitive wildlife and plant habitats known or 
suspected to occur in the project area. Proposed treatments are in compliance 
with Indiana bat habitat improvement standards.  This document supports 
management actions included in the Spirits Project area to maintain or restore 
aquatic resource health.  
 
The Boston Mountain Ranger District recognizes the impacts that roads have on 
the landscape. No new permanent roads would be constructed with this project if 
the easement to use the Bucksnort Trail Road is obtained.  However, some 
temporary roads would be constructed and then decommissioned following use. 
The Forest Service incorporates a wide variety of Best Management Practices, 
Forest Plan Standards and Guidelines and engineering design standards to 
minimize effects such as increased sedimentation to streams. Road maintenance 
can reduce sediment delivery to stream channels through improved drainage and 
reduced erosion of the road surface by directing water off of the road surface. The 
effects of the project on sedimentation are disclosed in this EA.  
 
To achieve management goals and to control invasive species, the Forest Service 
promotes the judicious use of pesticides. The Forest Service is careful to follow 
the precautions for using these chemicals in accordance with the EPA, pesticide 
label and Forest Service policy. Applicators are trained to use the chemicals in a 
responsible manner.  
 
The Forest Service is directed to use applicable parts of Section 7 of the Wild and 
Scenic River Act to evaluate proposed activities outside a designated river 
corridor to determine if the proposed actions would result in indirect effects that 
invade the corridor, or unreasonably diminish the scenic, recreation, or fish and 
wildlife values present.  This Environmental Assessment is a part of that analysis.  
This project is not proposing any action that will affect the free flowing 
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characteristics of the Mulberry River.  Free flowing characteristics are defined as 
“existing or flowing in natural condition without impoundment, diversion, 
straightening, riprapping, or other modification of the waterway (within the ordinary 
high watermark of the main river).” 

• Comment: The land that I own that borders this acreage has a lot of old growth 
hardwoods, objects to any herbicide use within 500 yards of my property 
line.  Forest Service Response: our Forest Plan requires us to follow standards to 
protect private property from any potential herbicide damange.  The standard is as 
follows.  FW26:  With the exception of treatment by permittees of right-of-way 
corridors that are continuous into or out of private lands and through Forest 
Service managed areas, no herbicide is broadcast within 100 feet of private land 
or 300 feet of a private residence unless the landowner agrees to closer 
treatment.  Buffers are clearly marked before treatment so applicators can easily 
see and avoid them.    

• Comment: Addresses traffic in area to perform work which would be done from 
the Bucksnort Trail road. Forest Service Response:  Attempts to obtain an 
easement on the Bucksnort Trail Road in order to access public domain lands 
north of the Mulberry River have been in the works for at least three years.  The 
landowners have agreed to cooperate with the Forest Service, yet unreturned 
calls and non-responsiveness to written requests have stalled the process.   

•  Comment: Herbicide runoff potential and sedimentation, effects on aquatic fauna 
– impacts to the Wild and Scenic River. Forest Service Response:  Herbicide use 
would occur only on Forest Service lands and use would be in accordance with 
Integrated Pest Management Forest-wide standards in the Forest Plan( pages 3-4 
and 3-5), and Best Management Practices to mitigate any harmful environmental 
effects.  Effects of herbicide are described in the EA.  The Forest Service utilizes 
risk assessments based on evaluations by the Syracuse Environmental Research 
Associates (SERA).  Detailed analysis of the exposure scenarios can be found in 
Forest Service/SERA Risk Assessments specific to this project. 

• Comment: Old growth’ on adjacent private would be affected. Forest Service 
Response: Aerial photos from 1935 show the area referred to as “old growth 
hardwoods” was once an open meadow.  No treatments would occur on private 
lands. 

 
Two commenters made the following comments: 

• Comment: Pine and Hardwood Shelter treatments.  After stands are thinned to a 
30% overstory, there is no need or benefit removing those trees later after stand 
regeneration occurs. Forest Service Response: Pine and hardwood shelterwood 
treatments are both methods of regenerating an over mature stand where a new 
age class develops beneath the residual trees.  The sheltering trees allow light 
shade to reduce temperature and promote desirable conditions for stand 
regeneration. Desirable pine and hardwood species are shade intolerant and 
removal of the sheltering trees releases the established regeneration in free to 
grow conditions.  Although a small percentage of the established regeneration 
would be damaged from the removal of the sheltering trees, shortleaf pine and 
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hardwood species re-sprout from damage from such activities and should remain 
as a viable component in the stand with continued growth.  

• Comment: Stream/Pool Restoration.  Spirits Creek is frequently full of downed 
trees and does not need additional wood placed for bank control. Trees are a 
significant hazard for paddlers. Forest Service Response:  The Forest Service 
agrees that many sections of Spirits Creek have plentiful amounts of large woody 
debris.  The stream is situated in a heavily forested watershed where upstream 
portions are very steep, and heavily entrenched within the landscape.  When large 
trees fall into the stream’s flood-prone area, they tend to snag above the wetted 
portion and are generally not immediately transported downstream where they 
would be beneficial to aquatic life providing food sources as well as helping to 
create pool habitat and structure. The Forest Service is willing to meet with these 
correspondents to show the sections of Spirits Creek where the Forest Fisheries 
Biologist feels that additions of large woody debris are needed for bank stability.   

• Comment: Spur loop on Black Mountain should not be subject to “future funding” 
but included as a desirable and beneficial part of the plan. Forest Service 
Response: Comment is noted.  

• Comment: Stand Composition: The goal of returning stand density to pre-
settlement conditions needs to be matched with pre-settlement composition.  
Forest Service Response: In the project area, tree density is emphasized by the 
Forest Plan because 98% of the project area is located within the secondary zone 
of the endangered Indiana bat where 50-70% canopy closure is optimal and 
meets the need to promote sustainable healthy stands of trees and wildlife 
habitat.  Pre-settlement conditions were similar to conditions prescribed by the 
Forest Plan today and were most likely maintained by low intensity landscape 
scale fires.   
 
The Forest Plan does not allow for converting the species type of stands unless 
the site is dominated by non-native species. The existing species composition in 
the overstory is the target species for preferred regeneration.  Shortleaf pine and 
hardwoods species composition varies according to soil types, aspects, slopes, 
and elevation.  Stands would be managed to continue to provide for healthy 
conditions where they currently exist.   

• Comment: Road along the west side of Spirits Creek South from Shores Lake 
Road needs to remain open to access the Mulberry River. The last part of the 
road in the floodplain near the River is extremely washed out and needs 
remediation to prevent further loss of soil and damage to this area. Forest Service 
Response:  The Forest Service agrees that the access road along the west side of 
Spirits Creek should remain open so that the public may continue to access the 
Mulberry River.  However, the lower portions of the steam near the confluence 
with the Mulberry contain a user-created spur road where illegal OHV use has 
resulted in the conditions the commenter describes.   It is this user created road 
that needs to be closed off to off highway vehicle use.   
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OBJECTION OPPORTUNITIES 
 
This project is subject to administrative review under 36 CFR 218 Project-Level Pre-
decisional Administrative Review Process, Parts A and B. 
 
The objection period begins the day after the legal notice of the availability of the Final 
EA and Draft Decision Notice in the Southwest Times Record and runs for 45 days.  
For objection eligibility (36 CFR 218.5), only those who have submitted timely, specific 
written comments during any designated opportunity for public comment may file an 
objection.  Issues to be raised in objections must be based on previously submitted 
specific written comments regarding the proposed project and attributed to the objector, 
unless the issue is based on new information that arose after a designated opportunity to 
comment (36 CFR 218.8(c)).   
 
The mailing address for objections is Ozark-St. Francis National Forests Supervisor’s 
Office, 605 West Main Street Russellville, AR 72801.  Please state “Spirits Project” in the 
subject line when providing electronic comments, or on the envelope when replying by 
mail.  Objections may be mailed electronically to ozarkobjection@fs.fed.us. If you have 
questions on this environmental assessment, the proposal or the analysis decision 
process, please call Mike Hennigan or William Dunk at 479-667-2191. 
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2.0 ALTERNATIVES 
 
This section presents a detailed description of the proposed action and the no action 
alternative.  The proposed action alternative was developed by the Interdisciplinary 
Team of specialists in response to issues and opportunities identified in the area.   
 
ALTERNATIVE 1 – PROPOSED ACTION  
 
VEGETATION MANAGEMENT  
(See figure 2 for approximate locations of treatments). 
 
Thinning Methods 

Thinning improves habitat conditions for the Indiana bat and many other wildlife species.  
It removes less vigorous trees to reduce competition between remaining trees. This 
would increase growth and vigor of the remaining trees and increase their resistance to 
disease and insects. Vigorous growth also aids in carbon sequestration which occurs at 
a higher rate if trees are allowed to grow unhindered by competition. Thinning these 
stands would also increase the amount of sunlight reaching the forest floor and improve 
conditions for ground level plants such as bluestem grasses and various forbs. 

Pine Thin (PT) (4,132 acres).  Many stands in this category are considered to be 
overstocked at 90 to 200 square feet of basal area.  Mechanically thinning these stands 
would remove the lower quality trees which would improve the quality of the residual 
stands by releasing the dominant and co-dominant trees on two to three sides.  Poorly 
formed and suppressed trees would be targeted for removal while maintaining residual 
basal areas prescribed in plan standards inside Indiana Bat Zones and 70 square feet of 
well-formed trees with healthy crowns outside of bat zones. 

Hardwood Thin (HT) (2,128 acres).  Many stands in this category are considered to be 
overstocked at 100 to 120 square feet of basal area.  Mechanically thinning these stands 
would remove the lower quality trees which would improve the quality of the residual 
stands by releasing the dominant and co-dominant trees on two to three sides.  Poorly 
formed and suppressed trees would be targeted for removal while maintaining residual 
basal areas prescribed in plan standards inside Indiana Bat Zones and 70 square feet of 
well-formed mast producing tree species with healthy crowns outside of bat zones. 

Pine/Hardwood Thin (PHT) (120 acres).  Many stands in this category are considered 
to be overstocked at 100 to 120 square feet of basal area.  Mechanically thinning these 
stands would remove the lower quality pine and hardwood trees which would improve 
the quality of the residual stands by releasing the dominant and co-dominant trees on 
two to three sides.  Poorly formed and suppressed trees would be targeted for removal 
while maintaining residual basal areas prescribed in plan standards inside Indiana Bat 
Zones and 70 square feet of well-formed trees with healthy crowns outside bat zones.   

Pre-Commercial Thin (PCT) (221 acres).  These shortleaf pine sapling stands are 
overstocked with pine and hardwood seedlings/saplings. These stands would be thinned 
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using hand tools or mechanical means on 12’x12’ spacing.  Herbicides would be utilized 
to control stump sprouting and maintain free-to-grow conditions. 

Non-Commercial Thin (NCT) (718 acres).  These hardwood sapling stands are 
overstocked with hardwood seedlings/saplings. These stands would be thinned using 
hand tools or mechanical means on 12’x12’ spacing.  Herbicides would be utilized to 
control stump sprouting and maintain free to grow conditions. 

Regeneration Methods 

Regeneration stands would be delineated on the ground to create optimum edge that 
would favor the needs of various wildlife species including the Indiana bat, and would 
follow Forest Plan standards. Maximum even-aged or two-aged regeneration stand size 
would be limited to 80 acres for pine stands and 40 acres for hardwood stands unless 
they are the result of natural catastrophic conditions such as fire, insect or disease 
attack, or windstorm.  Openings created by even-aged and two-aged regeneration 
treatments would be separated from each other by fully stocked stands of at least ten 
acres in size with a minimum of 330 feet in width.  Regeneration areas would no longer 
be considered openings when they have reached five years.  

Pine Shelterwood (PS) (882 acres).  Method of regenerating an even-aged stand in 
which a new age class develops beneath the residual trees.  The initial harvest prepares 
the seedbed and creates a new age class where natural regeneration is preferred. In the 
first phase, 70 percent of the overstory is removed.  Site preparation would be 
accomplished utilizing herbicide and controlled burning methods.  Periodic herbicide 
releases would often be necessary to promote desirable tree species.  With adequate 
regeneration, the second phase removes the remaining overstory. 

Silvicultural Treatments:  

1. Herbicide site preparation 

2. Site preparation burn 

3. If stand adequately stocked after five years, remove sheltering trees 

4. If stand not adequately stocked, implement artificial regeneration as 
directed by the Forest Plan 

5. Apply two herbicide releases of preferred growing stock 

Hardwood Shelterwood (HS) (265 acres).  Method of regenerating an even-aged stand 
in which a new age class develops beneath the residual trees.  The initial midstory 
removal and site prep burn prepares the seedbed promoting a new age class where 
natural regeneration is preferred. In the initial harvest, 70 percent of the overstory is 
removed.  Site preparation would be accomplished utilizing herbicide and controlled 
burning methods.  Periodic herbicide releases would often be necessary to promote 
desirable tree species.  With adequate regeneration, the second harvest removes the 
remaining overstory. 
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Silvicultural Treatments:  

1. Midstory removal/herbicide stump treatment 

2. Site preparation burn to remove leaf litter 

3. Harvest treatment 

4. Herbicide site preparation 

5. If stand adequately stocked after five years, remove sheltering trees 

6. If stand not adequately stocked, implement artificial regeneration as 
directed by the Forest Plan 

7. Apply two herbicide releases of preferred growing stock 

Site Preparation and Plant (53 acres).  These stands have been affected by several 
catastrophic events such as red oak borer infestation, the ice storm of 2009, two years of 
extreme drought conditions in 2011 and 2012, and Hypoxylon cankers. Stands would be 
treated with herbicide site preparation followed by a site preparation burn. Stands would 
then be artificially regenerated with follow up stocking surveys with two potential 
herbicide releases and one application of herbicide, then a non-commercial thin.  A 
diversity of native mast producing hardwoods is the target species. 

Plant Pine and Hardwood (Plant P/HW) (251 acres).  These stands have been 
affected by several catastrophic events such as red oak borer infestation, the ice storm 
of 2009, two years of extreme drought conditions in 2011 and 2012, and Hypoxylon 
cankers. Stands would be treated with herbicide site prep followed by a site prep burn. 
Stands would then be artificially regenerated with follow up stocking surveys with two 
potential herbicide releases and one application of herbicide, then a non-commercial 
thin.  A diversity of native mast producing hardwoods and shortleaf pine are the target 
species. 

Removal (R) (157 acres).  These stands are recently acquired Forest Service land.  
They were improperly managed from the previous ownerships and are either improperly 
stocked with shade tolerant species as the overstory or fully stocked with cedar only 
beneath a previous shortleaf pine seed tree harvest.  These stands would have all 
midstory and overstory trees removed, except the occasional well-formed mast 
producing hardwood or seed bearing shortleaf pine, and artificial regeneration would be 
implemented following herbicide site prep with follow up site prep burn.  Stocking 
surveys would be performed with the potential for two herbicide releases and one pre-
commercial thinning treatment. 

Hardwood Sanitation Thin/Salvage (HW Salvage) (486 acres).  These stands have 
been affected by several catastrophic events such as red oak borer infestation, the ice 
storm of 2009, two years of extreme drought conditions in 2011 and 2012, and 
Hypoxylon cankers.  Damaged, diseased, and insect infested trees would be removed.  
Stands would be thinned down to shelterwood conditions where possible preferably 
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leaving 30 square feet of basal area.  The residual trees would be kept in place as 
protection for regeneration.  Feasibility of commercial timber harvest may not exist within 
a logical time frame for implementation.  All stands would receive site preparation 
activities preferably utilizing herbicide site prep followed by a site prep burn, stocking 
surveys, two herbicide releases and one non-commercial thin. 

Wildlife Stand Improvement (WSI) (17 acres).  Stand would be thinned by removing 
shade tolerant tree species in the understory and midstory to create gaps in the canopy 
to allow diffuse and direct light to reach the ground in a patchy mosaic pattern.  The 
residual stand should maintain tree densities prescribed in Indiana Bat Standards and 
favor tree species such as white oak, post oak, black oak, black cherry, northern red oak, 
walnut, hickory and shortleaf pine. 
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Figure 2. Spirits Project Vegetation Treatments Maps  
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WILDLIFE HABITAT MANAGEMENT    
 
Prescribed burning on approximately 6,107 acres.  Not all of the designated areas 
would be burned at one time.  On a rotational basis, specific units would be identified to 
burn each year based on Forest Plan objectives and guidelines as well as fuel and 
weather conditions.  Burn units may be burned more than once to mimic the natural fire 
regime and meet management objectives.  Burn frequency following initial burns would 
also be based upon monitoring, but would likely be every three to five years. Control 
lines would consist primarily of previously established control lines, roads, and/or creeks.  
In addition to the burn units, site prep burns would be needed in salvage and 
regeneration areas associated with timber harvesting.  Approximately 60 miles of fire line 
may be needed to burn these areas.  This figure may be reduced by the availability of 
natural fire breaks such as roads and creeks.   

Construction of eleven new wildlife openings (approximately 55 acres) to provide 
a more even distribution of early successional habitat across the landscape for 
wildlife cover and forage.  Work would include the initial clearing of openings with a 
dozer.  Other treatments after initial construction could include one or a combination of 
the following:  Brush hogging; disking; seeding with native warm season grasses or 
Forest approved wildlife forages; planting of hardwoods and soft mast tree/brush species 
for wildlife forage and cover at edge or in middle of openings; fertilizing; liming; herbicide 
applications to remove non-native invasive species or woody encroachment; hay cutting; 
prescribed burning; hydro-axing or mastication of woody encroachment; chain-saw or 
hand tool removal of encroaching or woody vegetation; dozer work to enlarge or clear 
openings.  Treatments after initial construction may include follow up maintenance on a 
one to three year rotational basis.  Additional activities may include the construction of 
approximately two miles of roads to access the openings and road closure devices such 
as gates (approximately eleven) at ends of the roads to protect the habitat.  Openings 
may range in size from one and a half to five acres. 

Restoration or maintenance of 39 existing wildlife openings (up to approximately 
195 acres) to provide wildlife forage, cover and habitat, particularly early 
successional habitat.  The project area currently contains less than two percent of early 
successional habitat.  Work may include one or a combination of the following:  Brush 
hogging; disking; seeding with native warm season grasses or Forest approved wildlife 
forages; planting of hardwoods and soft mast tree/brush species for wildlife forage and 
cover at edge or in middle of openings; fertilizing; liming; herbicide applications to 
remove non-native invasive species or woody encroachment; hay cutting; prescribed 
burning; hydro-axing or mastication of woody encroachment; chain-saw, hand tool or 
mechanical removal of encroaching or woody vegetation; dozer work to enlarge or clear 
openings.  Enhancement of openings may include enlargement from one acre up to five 
acres in size.  Treatments may include initial restoration and follow up maintenance on a 
one to three year rotational basis.  Additional activities may include the brushing, limbing 
and maintenance of roads leading to the openings and road closure devices such as 
gates on roads to protect the habitat (approximately 40 devices).  Openings may be from 
one and a half to up to five acres in size. 
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Cave gates.  Install up to six cave gates at the entrance of caves in the project area.  
Surveys of caves in 2013 (including one known Indiana bat hibernacula cave) revealed 
vandalism and human disturbance.  Gates would be installed in cooperation with the 
United States Fish and Wildlife Service to protect Threatened, Endangered, or Sensitive 
(TES) bat habitat.  Gates would be welded and be made with aluminum or steel. 

Road closure devices.  Install up to fifteen devices such as gates or berms at illegal, 
closed or decommissioned roads to protect large sites of TES plant habitat areas and to 
improve watershed conditions.  This would include a road closure device on the west 
side of Big Eddy at an existing low water crossing of the Mulberry River (see Road 
Management section).  See Roads Management for information on other closures.   

Glade restoration on eight glades (approximately 150 acres).  To restore habitat for 
threatened or endangered species.  Methods may include one or a combination of the 
following:  removal of cedar trees, other woody encroachment and/or non-native invasive 
species through mechanical, hand tools, herbicide or prescribed burning methods for 
initial restoration and follow up maintenance.   

Restoration/maintenance of approximately 52 existing ponds (up to approximately 
160 acres).  This is to provide wildlife feeding and watering areas, amphibian and reptile 
habitat, and fisheries habitat.  A large percentage of the ponds have little to no water.  
Restoration activities may include one or a combination of treatments:  Mechanical 
reconstruction or enlargement, clearing of woody vegetation from dams, addition of 
structure (trees/rocks/artificial reef), liming, fertilizing, treatment of non-native invasive 
species through mechanical or chemical methods, adding bentonite to help hold water, 
bank/shore planting, stabilization to improve watershed conditions and to provide wildlife 
cover/feeding and fish stocking.  Activities may include initial restoration/reconstruction 
and some follow up maintenance if needed.  Ponds may be reconstructed in size from 
half an acre up to three acres each. 

Culvert replacements.  Surveys revealed that crossings at Cripple Branch at FS 1521 
and Big Eddy Hollow at FS 1501 are barriers to fish passage.  Existing structures would 
be replaced with bottomless box bridges.  Some stream bank stabilization may be 
included in construction; utilizing natural materials, rock or geotextile.  Other activities 
may include reshaping or widening of the associated road approaches/departures. 

Riparian corridor restoration.  Large sections of riparian areas along Spirits Creek, 
Mulberry River and Nix Hollow need restoration/stabilization due to natural or human 
caused stream bank failure, illegal trails, etc.  These areas would be restored as funding 
allows to natural vegetative conditions through native cane restoration and/or stream 
bank stabilization.  Methods may include thinning small sections of riparian corridors to a 
60-80 basal area to encourage regenerated or planted cane growth, rip-rap, cane, or 
geotextiles for steam banks. Some fencing may be used in expansive open areas where 
off highway vehicle use is heavy and cannot be controlled through normal trail/road 
closures. 
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Stream/pool habitat restoration.  Add large woody debris to Spirits, John Turner, 
Cripple Branch, Nix, Big Eddy Hollow, Rock and Fanes creeks to create pool habitat for 
aquatic species if surveys reveal a need. 

Non-native invasive species (NNIS) eradication.  Treat a maximum of 2,000 acres per 
year of non-native invasive species.  Treatments would include spot spraying or boom-
mounted tractor spraying.  Chemicals used would be glyphosate, triclopyr, imazapyr, 
picloram or a combination of any of these.  It is estimated that over 2,000 acres within 
the project area are infested with NNIS.  Field surveys of the area revealed Serecia 
lespedeza, multi-flora rose, air-potato, Japanese honeysuckle, large areas of tree-of-
heaven, silk tree, fescue, bi-color lespedeza and stiltgrass.  Any federally or state listed 
NNIS species would be treated as funding allows.  Site specific analysis would occur 
before any treatment occurs.   

Installation of educational/interpretive signs.  This would occur at key areas to 
interpret project activities and restoration efforts as funding allows. 

Mobility impaired hunter access (two to ten blinds).   This would take place at 
selected wildlife openings.  Portable blinds would be installed as funding allows and 
would be removed after hunting seasons.  Hunters would utilize blinds through a check 
in system at the local District Office. 

See figure 3 for approximate locations of wildlife treatments. 
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Figure 3. Wildlife Treatments Maps   
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ROAD MANAGEMENT    
 
Currently, this area has more than 6.12 miles of vehicular access (including closed and 
unauthorized roads) per square mile.  An objective for the forest is to “Strive to reduce 
roads to a density of three miles/square mile in sixth level watersheds based on 
watershed assessments, the roads analysis process (RAP), and budget constraints” 
(Forest Plan).  The proposed road management activities within the project area would 
help to meet this objective by reducing the road density to three miles per square mile. 
(See figure 4 for locations of proposed treatments).  
 
Decommissioning and Closing 
 
Road decommissioning is a process in which the Forest Service determines that a road 
is no longer needed or desirable and then removes it on the ground, from the road 
database, and on published maps.  It would not be available for any type of motorized 
vehicle use.  This is achieved by seeding with erosion control and wildlife mixes, water-
barring, and covering or blocking the segment with large rocks or logs. 
 
Road closure implies temporarily prohibiting access to a road while storing it for later 
use. The roads proposed to be closed or decommissioned for this project may also have 
some type of road closure device such as a gate, berm, or other type of vehicular 
blockage at the road entrance, but leave culverts and the road prism in place. 
 
See Appendix B for list of roads and treatments and figure four for locations of 
treatments.   
 
Decommission approximately 35.20 miles of system roads and approximately 100 
miles of unauthorized roads or trails.  Over the past 10-15 years, many miles of 
unauthorized or user created roads and trails have appeared on the landscape.   It is 
estimated, through aerial photography and field inventory, that there are approximately 
100 miles of these unauthorized roads within the project area.  These, along with Forest 
Service designated roads would not need to be left on the landscape because the Forest 
Service roads are no longer needed to conduct resource management activities and the 
unauthorized roads are unsafe and also contribute to resource degradation. Activities 
involved in decommissioning would vary depending on the specific road condition 
encountered such as the amount of natural recovery that has already taken place.  The 
range of decommissioning activities would include scarifying, water barring, planting 
roads to native grass seed or forest approved forage mix, blocking, and/or full re-contour 
to the natural topography using heavy equipment (obliteration).  This would protect 
wildlife from vehicular disturbance, provide additional wildlife food sources and reduce 
erosion from these roads which would contribute to a healthier watershed.  These roads 
and trails would no longer be available for any type of vehicular use. 
 
Reconstruction of approximately 10.7 miles of Forest Service Roads.  These roads 
are seldom used and inadequate for timber resource use and need to be reconstructed 
to improve access and safety to these areas.  About 4.2 miles of the reconstructed roads 
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would be closed and about 6.5 miles would be left open.  About 0.17 miles of 
reconstruction on the existing road template between Shore’s Lake Road and 95420Q 
would include improving the use at the existing low water crossing at that point.  This 
road segment would allow public access to the river and also be used to access timber 
stands and as a route to remove timber products on the east side of the Mulberry River.  
This existing crossing would be stabilized with native material at the stream transition 
line and blocked with a road closure device at the river.  It would be used only during 
periods of very low water levels to lessen any potential for erosion and sedimentation. 
 
Closure of approximately six miles of Forest Service Roads. These roads would be 
closed to prevent potential environmental disturbance by frequent use and would only be 
used as needed for resource management activities such as rehabilitating wildlife 
openings and improving wildlife ponds. Road closure devices such as gates may be 
placed on the road entrances to temporarily prohibit traffic.   
 
Maintenance of approximately 56.8 miles of Forest Service Roads. 
This consists of road maintenance work prior to commercial hauling to make a road 
suitable and safe for commercial use.  Prehaul maintenance includes such activities as 
surface blading, ditch and drainage maintenance, slide and slough removal, brush 
removal, and road opening.  It does not include reconstruction work. Approximately 46.3 
miles of these roads would be closed and 10.5 miles of roads would be left open. 
 
Approximately nine borrow pits would be needed to accomplish road activities. 
These are needed to reduce costs of performing road work activities and to lessen the 
impact of construction equipment on roads in the landscape. 
 
RECREATION MANAGEMENT    
 
There are many opportunities in this area to enhance recreation experiences while at the 
same time improving public safety.  Actions needed to meet these goals include 
managing the designations of roads to accommodate Off Highway Vehicle (OHV) use in 
appropriate areas and improving hiking experiences along the Ozark Highlands Trail 
(OHT) corridor. 
 
Change vehicle use status on approximately 16 miles of roads currently open to 
all vehicles (includes OHV use) to roads open to highway vehicles only (excludes 
OHV use).  There are many short, dead-end segments of roads that currently allow OHV 
use in the project area.  These segments have deteriorated over time creating unsafe 
conditions and are contributing to excess sedimentation in area streams.  Excluding 
OHV use on these segments would improve public safety, improve watershed 
conditions, and reduce maintenance costs.  This proposed action is a function of closing 
most of these road segments as described in the previous Roads Treatments section. 
 
Change vehicle use status on approximately 29 miles of roads currently open to 
highway vehicles only (excludes OHV use) to roads open to all vehicles (includes 
OHV use).  Allowing OHV use on these segments would enhance the OHV user 
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experience by allowing for loop routes, create a connected route to the Mill Creek OHV 
Trail system, and improve public safety and watershed conditions since these roads are 
maintained on a routine basis.    
 
Develop a spur loop trail of approximately 2.6 miles as part of the Ozark Highlands 
Trail (OHT) around the rim of Black Mountain.  The Ozark Highlands Trail Corridor 
crosses the northern portion of the project area.  Creating a spur loop on Black Mountain 
would provide excellent scenic views overlooking Gray’s Spring Recreation Area while 
increasing and enhancing hiking opportunities and experiences.  This activity would be 
dependent on funding becoming available.   
 
Open trail to OHVs only on approximately 0.6 mile of existing road.  This is needed 
to complete a loop to connect two segments of existing roads open to all vehicles.  Width 
restrictors would be installed on each end of the trail to prevent use by vehicles wider 
than OHVs. 
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Figure 4.  Road and Recreation Treatments Maps 
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ALTERNATIVE 2 – NO ACTION ALTERNATIVE 
 
This alternative proposes no activity that would move the area toward the desired 
conditions described in the Forest Plan.  No resource activities would be carried out.  
Routine management outside the scope of the proposed action would continue at the 
present level including road maintenance, fire protection, timber management, and law 
enforcement.  If left untreated, the proliferation of fire intolerant trees and trends toward 
reductions in overstory diversity and declines in the quality of open areas for wildlife 
forage would continue.   
 
MANAGEMENT REQUIREMENTS & MITIGATION MEASURES (DESIGN CRITERIA)  
 
Design criteria are an integral part of the action alternative and serve to minimize the 
impacts of activities on natural resources. In addition to best management practices 
(BMPs) and legal requirements, these measures would be applied during 
implementation. The design criteria would apply to the action alternative.  

Some of the standards and guidelines applicable to this project are summarized below.  
This list is not all-inclusive.  The documents referred to should be referenced for a 
complete list.  Applicable standards and guidelines in the Forest Plan, and the mitigation 
measures and management requirements of the Best Management Practices (BMPs) 
Guidelines for Water Quality Protection (Arkansas Forestry Commission 2002) would be 
applied as appropriate for this project.   
 
Erosion mitigation measures described in the 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; scarifying, seeding and 
waterbarring skid trails and landings after use; covering steep skid trails with mulch and 
protection of streamside management areas (SMAs).  Monitoring has shown that these 
measures, when properly implemented, are effective at minimizing erosion. 
 
For each burn unit of the project a specific prescribed burn plan would be developed.  
Burning operations would also follow the guidelines of the Arkansas Forestry 
Commission’s Smoke Management Program (SMP), and be monitored to ensure project 
design criteria and smoke management activities are properly executed.  The SMP 
guides prescribed fire managers to minimize the impact of particulate matter released 
into the atmosphere by estimating how many tons of fuel may be burned in an air shed.  
It is available 
at http://forestry.arkansas.gov/Services/KidsTeachersEveryone/Documents/ArkansasVSMG.pdf  
 
When a burn date is tentatively scheduled for implementation, public notification efforts 
would be made in accord with the prescribed burn plan.  In addition: 

• Reasonable attempts to contact persons who have previously notified the 
District Office that they have a specific smoke sensitivity would be made.   

• If requested, assistance would be provided to temporarily relocate those 
individuals during heavy smoke concentrations. 
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Prescribed burning activities would not be conducted on days declared by the National 
Weather Service as Ozone Action Days or if a smoke dispersion modeling analysis 
conducted before any scheduled burning operation begins indicates that smoke sensitive 
targets may be impacted and mitigation measures would not lessen or significantly 
reduce the impact.  At this time, smoke sensitive targets identified for this project include 
Highway 23 N, Interstate I-40 between Clarksville and Fort Smith, the Fayetteville 
metropolitan area, the Upper Buffalo Wilderness Area, and the towns and communities 
of Ozark, Mulberry and Cass.  Other sensitive targets would be identified depending on 
the burn unit to be burned.   
 
Prior to ignition, a contingency plan would be in place outlining actions to immediately 
address any change in meteorological conditions that fall outside the appropriate 
parameters and/or spotting outside the burn area.   
 
Key weather variables such as transport winds and mixing heights would be continuously 
monitored to avoid smoke impacts to major metropolitan areas downwind. This would be 
accomplished in coordination with neighboring districts and fire dispatch. 
 
Signs may be placed along public roads to warn the public of potentially smoky 
conditions.  Should visibility along any road become impaired, motorists may be stopped 
and warned of the conditions.  If conditions warrant, pilot cars may be utilized to lead 
vehicles through the area or roads may be temporarily closed.   
 
Best Management Practices would be used to prevent erosion on constructed firelines 
and/or temporary roads.  Seeding and installing water bars on these new lines would be 
employed as mitigation for erosion.   
 
Unintended/undesired motorized vehicle access that may have been created by the 
construction of dozer lines would be restricted.  Reestablishment of road closures and 
administratively desired roadway widths/conditions to pre-disturbance widths/conditions 
would be accomplished. 
 
Heritage Resources 
 
The following measures apply to cultural resource sites that are unevaluated, eligible for 
listing, or listed in the National Register of Historic Places. 
 
Site Avoidance during Project Implementation 
Avoidance of historic properties would require the protection from effects resulting from 
the undertaking. Mitigation measures include establishing clearly defined site boundaries 
and buffers around archeological sites and routing proposed new roads, temporary 
roads, log landings, and skid trails away from historic properties.  Buffers would be of 
sufficient size to ensure that site integrity is not compromised.  
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Site Protection during Prescribed Burns 
(1) Firelines. Historic properties located along existing non-maintained woods roads 

used as fire lines would be protected by hand-clearing those sections that cross 
the sites. Although these roads are generally cleared of combustible debris using 
a small dozer, those sections crossing archeological sites would be cleared using 
leaf blowers and/or leaf rakes. There would be neither removal of soil, nor 
disturbance below the ground surface, during fireline preparation. Historic 
properties and features located along proposed routes of mechanically-
constructed firelines, where firelines do not now exist, would be avoided by 
routing fireline construction around historic properties. Sites that lie along 
previously constructed dozer lines from past burns (where the firelines would be 
used again as firelines) would be protected during future burns by hand clearing 
sections of line that cross the site, rather than re-clearing using heavy equipment. 
Where these activities would take place outside stands not already surveyed, 
cultural resource surveys and consultation would be completed prior to project 
implementation.  

(2) Burn Unit Interior. Combustible elements at historic properties in burn unit interiors 
would be protected from damage during burns by removing excessive fuels from 
the feature vicinity and, where applicable, by burning out around the feature prior 
to igniting the main burn and creating a fuel-free zone. Historic properties 
containing above ground, non-combustible cultural features and exposed artifacts 
would be protected by removing fuel concentrations dense enough to significantly 
alter the characteristics of those cultural resources. For sites that have been 
previously burned or that do not contain combustible elements or other above-
ground features and exposed artifacts, no additional measures are proposed. 
Past research indicates that prescribed burning would not be sufficiently intense 
to cause adverse effects to these features. 

(3) Post-Burn Monitoring. Post-burn monitoring may be conducted at selected sites to 
assess actual and indirect effects of the burns on the sites against the expected 
effects. SHPO consultation would be carried out with respect to necessary 
mitigation for any sites that suffer unexpected damage during the burn or from 
indirect effects following the burn. 

 
Other Protection Measures 
If it is not feasible or desirable to avoid an historic property that may be harmed by a 
project activity then the following steps would be taken:  

(1) In consultation with the Arkansas State Heritage and Protection Office (SHPO), 
the site(s) would be evaluated by National Register of Historic Places (NRHP) 
significance criteria (36 CFR 60.4) to determine eligibility.  The evaluation may 
require subsurface site testing;  

(2) In consultation with the Arkansas SHPO, relevant federally-recognized Tribes, 
and if required with the Advisory Council on Historic Preservation (ACHP), 
mitigation measures would be developed to minimize the adverse effects on the 
site, so that a finding of No Adverse Effect results;  

(3) The agreed-upon mitigation measures would be implemented prior to initiation of 
activities having the potential to affect the site. 
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Discovery of Cultural Resources during Project Implementation 
Although cultural resources surveys were designed to locate all eligible archeological 
sites and components, these may go undetected for a variety of reasons. Should 
unrecorded cultural resources be discovered, activities that may be affecting that 
resource would halt immediately; the resource would be evaluated by an archaeologist, 
and consultation would be initiated with the SHPO, tribes and nations, and the ACHP, to 
determine appropriate actions for protecting the resource and mitigating adverse effects. 
Project activities at that locale would not resume until the resource is adequately 
protected and until agreed-upon mitigation measures are implemented with SHPO 
approval. 
 
Pursuant to the provisions of the 2006 Programmatic Agreement among the Ozark-St. 
Francis and the Ouachita NFS, the Arkansas State Historic Preservation Office (SHPO), 
and relevant federally recognized Tribes, this project has been documented as a 
heritage categorical exclusion. Any new fire lines would be inspected for the presence of 
cultural resources and, if any are found, mitigation measures would be prescribed in 
consultation with the SHPO and Tribes. 
 
The project has been designed so that all sites that may be eligible for the National 
Register of Historic Places, or that are of undetermined eligibility, lie outside of planned 
ground disturbing activities. Historic site areas which contain no organic cultural material 
would undergo prescribed burning. Past research has shown that sites such as these 
would not be affected by low-intensity prescribed burns. Should any additional sites be 
found during pre-burn preparation activities which are usually done within a few months 
up to the day preceding implementation, they would be examined by a professional 
archeologist who would prescribe necessary mitigation measures. Based on the findings 
summarized in the cultural resources report, all sites would be preserved intact and no 
significant effects would be produced upon significant historical or prehistoric sites that 
may be eligible for nomination to the National Register of Historic Places. 
 
MONITORING 
 
Applicable Forest Plan monitoring and evaluation requirements would be applied within 
budgetary limitations throughout the implementation of this project to ensure Best 
Management Practices and design criteria are adhered to.  These requirements include 
measures to monitor current and past activities in terms of implementation, 
effectiveness, and validation monitoring levels.  
 
The effectiveness of BMPs and other measures would be monitored for timber sale 
areas, herbicide effects, third year regeneration checks, post-burn evaluations, wildlife 
openings, and roads to ensure compliance with the Forest Plan, the Clean Air and Clean 
Water Acts. The monitoring program would measure the success of BMPs and help 
improve future mitigation methods.  The monitoring program would also identify 
unforeseen problems that require remedial measures. This monitoring would involve field 
measurements and inspections. 
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3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 
 
VEGETATION 
 
The subwatershed associated with the project is over 90 percent forested.  Historically, 
the landscape containing the project area consisted of fire-dependent woodland and 
forest ecosystems with well-developed herbaceous understories.  These included open 
hardwood, pine, and pine/hardwood woodlands with open overstory canopy, sparse 
midstory and a well-developed grass and herbaceous understory.  On appropriate sites, 
savannahs were present and glades were more numerous and extensive.   
 
Past and current timber harvesting, land clearing, and farming have created disturbed 
patches across the landscape creating fragmentation in existing ecosystems.  Many 
small farms were settled along flood plains and flat ridges in the middle 1800s through 
early 1900s.  Beginning in the early 1900s, the area was extensively harvested for 
timber.  The Forest Service began acquiring these lands in the 1930s when many farms 
were abandoned during the Great Depression.  Much of these acquired lands were 
planted with shortleaf and loblolly pine by the 1950s as well as with non-native fescue for 
forage production and serecea lespedeza for erosion control and wildlife forage.   
 
Over the past 50-70 years, wildfires have been excluded from the project area due to an 
aggressive fire suppression program.  The influence of fire suppression has contributed 
to encroachment by eastern red cedar, pine, and hardwood species in glade habitats; 
fundamentally altering the function of these special habitats.  It has allowed shade 
tolerant and fire intolerant tree species such as red maple and elm to become more 
common in the midstory and understory, and out compete fire-adapted oaks and 
hickories.  Thus stand composition is trending toward a predominance of fire intolerant 
trees and exclusion of oaks and hickories.  Existing ecological conditions in the project 
area include dense, overstocked stands, a shift from the historic plant community 
composition toward fire intolerant plant species in former woodlands, lack of herbaceous 
species diversity, and prevalence of introduced/noxious cool and warm season grasses.  
 
This section addresses appropriate age class distributions and the Forest Services’ 
obligation to provide a continuous flow of wood products under the Forest Plan and the 
Multiple-Use Sustained Yield Act (MUSYA). The issues of overstocking within the stands 
and tree age will also be discussed as they relate to forest health. The discussion 
focuses on the number of acres in each age class and the correct stocking levels for the 
proposed treatment areas. For this section 19,949 total acres represents the total stand 
area within the 19,991 acres of the total project area. 
 
Existing Conditions    
 
All acres of National Forest land within the project area are classified as suitable for 
timber management. The species composition for these acres is almost exclusively of 
the red oak/white oak/ hickory or shortleaf pine forest types. The 19,949-acre project 
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area comprises only 1.69 percent of the total Ozark National Forest landbase and only 
10.22 percent of the Boston Mountain District landbase. 
 
The project area contains a high percentage of trees 71 years or older (73 percent) and 
only one percent is in the 0-10 age class (Table 2). Additionally only 26 percent is 
distributed among the 11-70 age class consisting of 5,296 acres with 70 percent of that 
area distributed in the 41-70 age class. This represents an unbalanced distribution of 
age classes with all species. The distribution indicates an aging forest that has very little 
regeneration or immature timber and incapacity to sustain a healthy forest or a 
continuous flow of timber. 
 
Table 2. Age Class Distribution Based on Existing Condition in 2013 

Spirits Project Area 
Age 

Group 
0-10 11-20 21-40 41-70 71-100 100+ Total 

Acres 221 378 1,462 3,456 10,470 3,961 19,949 
percent 1 2 7 17 53 20  

Ozark-St. Francis National Forest 
Age 

Group 
0-10 11-20 21-40 41-70 71-100 100+ Total 

Acres 16,157 2,8393 91,067 131457 618,693 269,539 1,155,307 
percent 1 3 8 11 54 23  

 
The vast majority of this project area falls within the Primary and Secondary Indiana Bat 
Conservation Zones.  Vegetation management within the Primary Zone maintains 
canopy closure in a range of 60 to 80 percent, with the Secondary Zone supporting an 
optimal overstory density maintaining a range of 50 to 70 percent of canopy closure as 
directed by the Forest Plan.   
 
In addition to having an unbalanced age class distribution, the stands that are proposed 
for treatment in this project area are overstocked. Within the project area, some stands 
are in Management Areas 3.E and 3.C and do not fall under the umbrella of the Indiana 
Bat Conservation Zones.  The Forest Plan directs that a target basal area of 80 ft2 /acre 
in stands be maintained throughout the rotation of the stands that are in Management 
Area 3.E High Quality Forest Products and 70 ft2 /acre in stands be maintained 
throughout the rotation of the stands that are in Management Area 3.C Mixed Forest. All 
stands proposed with thinning treatments currently have basal areas greater than 100 
ft2/acre as well as stands proposed for regeneration in addition to these stands being 
greater than 90 years of age.  
 
The hardwood stands proposed for salvage/sanitation thins have been infested with the 
red oak borer, Hypoxylon canker, and are also suffering from oak decline. These stands 
are falling apart with very little to no natural regeneration to establish the next age 
group.  All stands proposed for non-commercial and pre-commercial thins currently have 
over 900 stems per acre or more and are in need of a crown release treatment to 
encourage growth in the dominant and co-dominant trees under free to grow conditions.  
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Effects from Action Alternative  
 
Direct and indirect effects:  In order to provide for an early seral habitat component, the 
Forest Plan recommends that 3.8 to 6.8 percent of the project area be represented in the 
0-10 age class.  Within the Secondary Zone buffer surrounding Indiana bat hibernacula 
the Forest Plan requires that the 0 to 10 age class does not exceed 10 percent of the 
forested acreage.  Harvesting stands in the older age classes to promote regeneration 
would contribute to balancing the age class distribution by creating young stands in the 
0-10 age class while insuring a viable and sustainable supply of healthy trees for the 
future. Implementation of this alternative utilizing regeneration harvests would result in 
changing the age class of 0-10 year to 2,001 acres. This would create a ten percent 
distribution in the 0-10 year age class (Table 3). 
 
Table 3. Age Class Distribution Following Regeneration Treatments in 2014 

Spirits Project Area 
Age 

Group 
0-10 11-20 21-40 41-70 71-100 100+ Total 

Acres 2,001 165 1,127 3,058 5,136 8,461 19,949 
percent 10 1 6 15 26 42  

Ozark-St. Francis National Forest 
Age 

Group 
0-10 11-20 21-40 41-70 71-100 100+ Total 

Acres 18,159 28,337 91,024 131,115 618,004 268,668 1,155,307 
percent 2 3 8 11 53 23  

 
In addition to moving towards a more balanced age class distribution, the actions 
proposed would move the desired canopy closure conditions toward more desirable 
levels therefore improving habitat conditions within the Indiana bat conservation zones. 
These actions would keep more healthy and desirable trees in the stand, and provide 
them space to grow and acquire the necessary resources to flourish. 
 
The actions proposed through the action alternative would effectively move the age class 
distribution closer to desired future conditions.  The 882 acres of pine and 265 acres of 
hardwood shelterwood regeneration activities, 304 acres of additional planting within 
stands that are losing their overstory due to infestations and environmental conditions, 
157 acres of removal and planting on poorly managed acquired lands, and 486 acres of 
hardwood sanitation thin/salvage with follow-up planting would have a direct effect of 
improving the age class distribution.  The additional pine and hardwood thinning, pre-
commercial thinning, non-commercial thinning, and wildlife stand improvement acres 
would also cumulatively reduce the stands stocking levels to that prescribed within the 
individual management areas.  
 
Cumulative effects:  Within the project area, private land ownership is minimal in scale 
and is not expected to have a measurable impact on vegetation management 
percentages. Current forest conditions are directly related to past forest management 
activities or a lack there of.  All stands in the project area can be linked back to early 
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post-European settlement when they were clear-cut and then left to regenerate on their 
own.  As the stands aged to maturity, a series of stand altering activities which included 
the red oak borer and defoliators, oak decline, multiple year droughts, ice damage, and 
Hypoxylon canker have left the stands in the deteriorated conditions without adequate 
advanced regeneration in the understory. Very little timber stand improvement activities 
were performed on many of these stands to promote the healthier better formed trees 
and after the 1930s landscape style prescribed fire was omitted from the landscape.  
With the lack of prescribed fire, these stands matured with fire intolerant/shade tolerant 
tree species becoming a dominant part of the understory and midstory essentially out-
competing the existing stand composition of the dominant overstory species of the forest 
canopy.  In the last decade, many of the acres located in the project area have received 
prescribed burning activities which have reduced the stems per acre for fire intolerant 
species however advanced regeneration of preferred growing stock is not present at 
levels directed by the Forest Plan.  In addition to the landscape prescribed fire, a limited 
number of stands have received regeneration harvest and commercial thinning logging 
operations.  Future similar vegetative treatments will likely occur in the project area in the 
next order of entry (10-15 years from now), but no specific proposal has been developed, 
and therefore could not be considered in this analysis. 
  
Cumulatively, the proposed actions would result in stronger, more viable trees within 
each stand, making them more resistant to attacks from insects, disease, and other 
harmful pathogens. The overall project area would move toward a more balanced age 
class distribution helping to provide for more sustainable growth in the future.  Of 
particular importance is the enhancement of the habitat conditions considering the 
requirements of the preferred canopy closure needs within the Indiana bat conservation 
zones.  
 
Effects from No Action Alternative  
 
Direct and indirect effects:  Vegetation would continue to age with this alternative. In the 
stands presently 70 years of age and older, there would be a loss in growth rates and a 
higher rate of mortality. There are only 1,391 acres (seven percent) in the project area in 
age class less than 40 years of age with 15,158 acres (76 percent) over 71 years of age. 
This alternative would not improve habitat for the Indiana bat, meet the objectives of the 
project, or of the Forest Plan for providing a balanced age class distribution for 
sustainable timber supplies, now nor in the next ten year period (Table 4).   
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Table 4. Age Class Distribution with No Treatment after Ten Years  
 

Spirits Project Area 
Age Group 0-10 11-20 21-40 41-70 71-100 100+ Total 

Acres 0 221 1,170 3,400 5,825 9,333 19,949 
percent 0 1 6 17 29 47  

Ozark-St. Francis National Forest 
Age Group 0-10 11-20 21-40 41-70 71-100 100+ Total 

Acres 8,362 7,795 78,749 136,363 366,093 557,945 1,155,307 
percent 1 1 7 12 31 48  

 
No action for the proposed project area would result in a continued progression of 
overstocked trees within the stands. All of the available resources needed for the trees to 
grow would begin to become less available for individual trees and eventually mortality 
from competition would begin with suppressed trees. Growth among the surviving trees 
would stagnate because of the lack of space and the lack of resources needed to 
continue growth. The trees would become stressed and the chances of becoming 
susceptible to diseases and insect attacks would increase. The closed canopy would 
persist with limited light being able to penetrate the forest canopy and reach the forest 
floor. This would result in a loss of understory growth, thus reducing the herbaceous 
vegetation available to wildlife. Additionally, the no action alternative would not provide 
for any enhancements to the habitat requirements concerning canopy closure conditions 
within the Indiana bat conservation zones.  This alternative would not produce adequate 
advanced regeneration of existing overstory species (pine and oak).  When the existing 
overstory trees die the current forest type would not likely be maintained. 
 
Cumulative effects:   Within the project area, private land ownership is minimal in scale 
and is not expected to have a measurable impact on vegetation management 
percentages. As mentioned previously concerning the past and present conditions along 
with the districts ten-year order of entry, no other treatments in the project area are 
predicted to affect age class distribution or the desired stocking levels.  A continued 
skewing of age class distribution to the older age classes would further the problems 
associated with an unhealthy forest and its dependent ecosystems. The suboptimal 
overstory density concerning canopy closure within the Indiana bat conservation zones 
would continue into the future with closed canopy conditions.  
 
 
SOILS AND WATER  
 
This section addresses how the alternatives may compact and displace soils in the 
project area and how this may affect water quality, stability, erosion, and sedimentation 
of area streams.   
 
A watershed provides a spatial context into which land management effects can be 
examined.  It can be described as a user-defined point above which all surface water 
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flows.  Watersheds are natural divisions of the landscape that include both the waterway 
and the land that drains to it.   
 
Land managers often use Hydrological Unit Codes (HUCs) to describe watersheds and 
their relationships to each other.  Hydrologic units are drainage areas that are delineated 
so as to nest into a multi-level hierarchical drainage system.  The more digits that are in 
a hydrologic unit, the smaller the unit.  A hydrological unit with eight numbers is referred 
to as a subbasin.  Units within the subbasin are given an additional two numbers and are 
referred to as watersheds.  Units with each watershed are given an additional two 
numbers (total of 12 digits) and are typically called subwatersheds. 
 
Existing Conditions 
 
The analysis area is roughly coincident with the Spirits Creek subwatershed which is a 
part of the Middle Mulberry Watershed.  The analysis area is about 48.35 square miles of 
which about 34 square miles or 70 percent is Forest Service Lands. According to the 
Arkansas watershed information system – referenced 
at http://aarms.cast.uark.edu/reports/pdf/1111020107lulc_sub.pdf  over 90 percent of the 
lands (including private) in the Spirits Creek subwatershed are forested. The balance of 
the watershed land uses is mainly agricultural.  Forested land uses indicate a stable 
landscape that results in minimal amounts of natural or background erosion, especially 
for Arkansas (Miller and Liechty 2001).  For many parts of the subwatershed, the 
prevalent soil cover contains many rocks and rock fragments which ultimately limit the 
erosive susceptibility of the soils.  Measured erosion for minimally-disturbed forest lands 
rarely exceed 0.25 tons per acre where soil erosion from cropland has been estimated at 
3.8 tons per acre (Patric et al. 1984; USDA SCS 1989). 
 
The analysis area support streams and rivers that exhibit branching (dendritic) 
tributaries.  These stream networks can concentrate precipitation across a wide area into 
main channels.  Hence stream flows in this area are typically ‘flashy’ as they respond 
quickly to increases in precipitation and just as quickly fall.  The primary streams in the 
Spirits Creek subwatershed are: the Mulberry River (designated a Wild and Scenic 
River), Spirits Creek, Fane Creek, John Turner Creek, Perry Branch, Cripple Branch, 
and unnamed tributaries to these streams.  There are approximately 1,092 acres of flood 
prone lands within the project area.  These occur primarily along the Mulberry River 
corridor and Spirits Creek near the confluence with the Mulberry.  There are also several 
small wetlands, primarily associated with spring seeps and spring runs. 
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The Mulberry River is a free flowing river originating in the Ozarks south of Fallsville and 
flowing south westerly through the Ozark National Forest to its confluence with the 
Arkansas River south of Mulberry, Arkansas.  It drains a total of 367 square miles inside 
the forest boundary. The upper 56 miles of the river within the Forest Service boundary 
are protected by the Wild and Scenic River Designation.  The Arkansas Geological 
Commission’s (1975) low-flow determination of the Mulberry River indicates base flows 
(exceeded 90% of time) of 2.7 cubic feet per second (CFS) and seven day low flows of 
1.4 CFS for a two year recurrence interval. 
 
Water quality standards for the project area, and the sub-watershed analysis area for this 
project, are determined by the Arkansas Pollution Control and Ecology Commission 
Regulation 2 – Water Quality Standards for Surface Water (2011).  The designated uses 
assigned to the surface waters are, secondary contact recreation, domestic, industrial 
and agricultural water supply, and seasonal stream fisheries.  For surface water that 
drains more than ten square miles (such as the Mulberry River), the designated uses are 
the same as above but also include primary contact recreation and the perennial 
fisheries.   
 
Geology, Land Type Associations, and Soils  
 
The analysis area is in the Boston Mountains physiographic region of the Ozark Plateau 
(Interior Highlands).  Most of the area is of the Bloyd shale formation with a small swath 
of Atoka formation.  These formations are composed of Pennsylvanian age sandstone 
and shale. The landtype association is the Mesic Atoka Mountain Uplands:  the highest 
uplands of the Boston Mountains. The rugged land surface form is characterized by 
moderately dissected uplands with broad ridges and sharply defined narrow valleys.  The 
narrow flat ridges are highly dissected by stream networks.  Valley floodplains are 
narrow with alternating shale slopes and resistant sandstone benches. Most of the soils 
are well drained and formed in residuum and colluvium from loamy and clayey material 
that weathered from sandstone and shale.  Permeability ranges from very slow in the 
moderately deep clayey soils on the sideslopes to moderately rapid in the shallow loamy 
soils on the ridgetops.  There are some small areas of poorly drained hydric soils in 
depressions included in the Cleora fine sandy loam and Dubbs fine sandy loam soil map 
units on the floodplains along Spirits Creek and the Mulberry River.  Area elevation 
varies from about 2254 feet in the northwestern corner of the project area on Potato 
Knob Mountain to 640 feet above mean sea level on the floodplain of Mulberry River in 
the southern part of the project area.   
 
The Spirits Creek subwatershed features many gravel and dirt roads that cross creeks 
and sometimes run along them and within them, especially in the Mulberry River Corridor 
and along the lower elevations of Spirit’s Creek (Brown et al 2003).  Unpaved dirt roads 
are the main contributors to stream sedimentation along with user-created trails and 
campsites.  For example, the Mulberry River at the confluence with the stream in Big 
Eddy Hollow (NW ¼ of Section 3, Township 11 North Range 27 West) has traditionally 
been a popular recreation spot for the public.  Consequently, a network of roads and 
bare areas has been created within the corridor and along tributaries, increasing 
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sedimentation into the Mulberry River.  Some people even park vehicles within the 
channel itself on gravel bars in the river during periods of low flow.   
 
The Mulberry River corridor contains a variety of native upland and riparian vegetation 
communities which support significant biological diversity.  These lands historically were 
cleared for agriculture and sheep farming and there are still effects on the landscape 
from these practices.  Some land is still cleared for agriculture including cattle grazing 
and poultry production.   
 
High canopy cover predominates the headwater streams of this watershed except where 
some gaps are created by dead oaks.  Riparian vegetation includes multiple seral stages 
of paw-paw, black cherry, oaks, hickory, and spicebush (Brown et. al 2003).  
 
 
Soils - Effects from Action Alternative 
 
The potential disturbance for the soil resource was estimated using coefficients 
developed from soil disturbance monitoring done on the Ozark-St. Francis National 
Forests during 1993-2007.  Estimates of temporary loss of soil productivity assume that 
all the proposed activities would occur within one year.  This is a worst case assumption 
which is highly unlikely to occur, but it does demonstrate the maximum potential soil 
productivity loss for the project area.   
 
Direct and indirect effects:   Less than fifteen percent of an activity area can sustain a 
reduction in soil productivity, according to the Forest Plan standard.  If more than fifteen 
percent of the activity area sustains a reduction in soil productivity, mitigation measures 
must be installed.  The documentation for temporary reduction in soil productivity can be 
found in the analysis file. 
 
Approximately nine percent (781 acres - acres of each harvest type multiplied by the 
coefficients based on Forest soil disturbance monitoring) of the harvested area would 
sustain a temporary reduction in soil productivity (20-25 year recovery period based on 
monitoring done in 1981 and 2001 on the Magazine Ranger District) due to harvesting 
operations.   Soil productivity would be lost on approximately three acres due to road 
reconstruction.  A maximum of 29 acres of the harvested area would sustain a temporary 
reduction in soil productivity due to fireline construction and maintenance.  Soil 
productivity would be lost on nine acres due to the construction of borrow pits for road 
reconstruction projects.  Much less soil disturbance due to fireline construction is 
expected because existing roads and stream channels would be used as firelines where 
possible.  Over 35 miles of road are proposed for decommissioning which would return 
approximately 50 acres of soil to a productive state.   
 
The total expected temporary reduction of soil productivity would be 822 acres (ten 
percent of the activity area), including skidding, road reconstruction, borrow pit 
construction and fireline maintenance and construction.  Road decommissioning would 
reduce the net acreage of soil disturbance to 770 acres (about nine percent of the 

46 
Spirits Project 



activity area).  Primary skid trails and landings would be disked, seeded and closed 
following harvesting to speed the recovery of soil productivity.  Firelines would be bladed 
and seeded when prescribed burning is completed to speed recovery of soil productivity 
and to prevent erosion.  Road reconstruction would stabilize roads and prevent loss of 
productivity on soils adjacent to these roads and would reduce erosion and 
sedimentation.  Road maintenance would prevent the loss of productivity on soils 
adjacent to the roads by helping to control runoff.  
 
Construction of new wildlife openings, construction and reconstruction of ponds and 
restoration of existing wildlife openings would cause some on-site soil erosion until plants 
become established.  Soil productivity is not expected to be impacted by the construction 
and reconstruction because seeding and fertilization follow these activities. 
  
The use of herbicides would have no impact on soil disturbance because stems and 
roots of treated plants would remain in place until they decay.  Soil microbes would break 
down any herbicide residue that reaches the soil.  A brief summary of each of the 
herbicides characteristics relating to soils is given below. 
 
Glyphosate is readily absorbed by foliage.  It has practically no leaching characteristics 
because it binds tightly to the soil.  In soil, it is highly susceptible to degradation by 
microorganisms, being converted to natural products such as carbon dioxide and water.  
Persistence in soils is about two months or less.   
 
Picloram chemically attaches to clay particles and organic matter.  Breakdown caused by 
sunlight and microorganisms in the soil are the primary ways in which picloram degrades 
in the environment.  Alkaline conditions, fine textured clay soils, and a low density of 
plant roots can increase the persistence of picloram.  Picloram breaks down more 
quickly in warm, wet weather.  Warm weather at the time of application, a high density of 
plant roots, and acidic soil conditions would be expected to rapidly breakdown picloram.  
 
Triclopyr is absorbed by plant roots, but it is not considered effective as a soil-applied 
herbicide.  Triclopyr adheres to primarily to the surfaces of organic matter particles in 
soil.  The amount of organic matter content is the primary factor in the degree to which it 
adheres.  Long-term forest and pasture field studies found very little indication that 
triclopyr leached substantially either horizontally or vertically in loamy soils (SERA, Inc. 
1996c cited in USFS PNW Region 1996).  Microorganisms degrade triclopyr readily, 
especially under warm, moist conditions which favor microbial activity.  The warm 
temperatures at the time of application and the high density of plant roots would be 
expected to rapidly degrade triclopyr.   
 
Imazapyr is relatively non-toxic to soil microorganisms, aquatic invertebrates, and fish.  
No secondary signs of injury to microbial populations have been reported (Durkin and 
Follansbee 2004).  Degradation halftime in soils ranges from 25 to 5.9 years.   
 
Cumulative effects:  The proposed harvest is likely to cause a temporary loss in soil 
productivity that would last an estimated 20 to 25 years if the soil disturbance is mitigated 
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by disking or ripping.  The follow-up shelterwood removal harvests planned a few years 
into the future would be expected to overlap the initial temporary loss in soil productivity 
in space and time.  One hundred twenty-eight acres of these units are estimated to 
sustain a temporary loss in soil productivity due to the initial harvest.  Fifty-seven acres 
of additional temporary loss of soil productivity is estimated for these units due to the 
follow-up shelterwood removal harvests.  The existing and estimated additional 
temporary loss in soil productivity equals 185 acres, which is thirteen percent of the 
shelterwood harvested area.  The cumulative effects are not considered substantial 
because the existing and estimated temporary loss in soil productivity is expected to be 
within the Forest Plan standard.  Erosion control would be done on skid trails in the 
harvested areas to speed the recovery of soil productivity. 
 
During the previous ten years, the Forest Service has harvested approximately 2,040 
acres of timber in the Spirits Creek subwatershed (slightly more than ten percent of the 
total land area).  In addition, there was only about 235 acres of land use change from 
forested to agriculture/pasture from 1999 to 2004.  About 300 acres of pasture were 
converted to forest in that time 
(http://aarms.cast.uark.edu/reports/pdf/1111020107lulc_sub.pdf).  Because there was no 
net decrease in forest lands in the subwatershed none of these past changes combined 
with current and future actions would contribute to any cumulative effects to soils. 
 
Future vegetation management activities conducted by the Forest Service within the next 
five years would occur in the Fanes Creek subwatershed upstream of the Spirits 
subwatershed.  The Fanes Creek subwatershed is approximately 17 square miles and 
almost entirely forested (98 percent).  In addition about 95 percent of the land is Forest 
Service.  None of these potential future activities combined with current and past actions 
would be expected to contribute to any cumulative effects to the Spirits Creek 
subwatershed soils.    
 
Soils - Effects from No Action Alternative 
 
Direct and indirect effects: There would be no immediate changes to soils in the project 
area with this alternative.  Management activities would continue as they have in the past 
with this alternative.  However unmanaged recreation in the watershed would inevitably 
lead to increased disturbance of soils in riparian areas as some OHV users continue to 
create and use their own trails.  Current erosion - a natural process - would continue at 
or above baseline levels for all areas.  Roads currently in need of rehabilitation would not 
receive treatments which may eventually lead to increases in sedimentation in this 
subwatershed.  This alternative would not cause any long-term negative effects on the 
analysis area but may eventually lead to locally degraded conditions especially along the 
Mulberry River.   
 
Cumulative effects: The roads and the adjacent area proposed for reconstruction, 
maintenance, closure and decommissioning would continue to deteriorate and erode.  
Roads that are proposed for closure would not be closed which would lead to erosion 
and compaction of road beds and adjacent areas.  This in turn would make more area 

48 
Spirits Project 

http://aarms.cast.uark.edu/reports/pdf/1111020107lulc_sub.pdf


available for the creation of illegal OHV trails and potential negative soil impacts.  Future 
vegetation management activities conducted by the Forest Service within the next five 
years would occur in the Fanes Creek subwatershed upstream of the Spirits 
subwatershed.  The Fanes Creek subwatershed is approximately 17 square miles and 
almost entirely forested (98 percent).  In addition about 95 percent of the land is Forest 
Service.  These potential future activities combined with the no action alternative and 
past actions would not be expected to contribute to any cumulative effects to the Spirits 
Creek subwatershed soils.    
 
Water - Effects from Action Alternative 
 
Direct and indirect effects:  The activities which may result in direct and indirect effects to 
water quality are those of road reconstruction and decommissioning; vegetation 
management, silvicultural site preparation, construction of wildlife openings, replacement 
of stream crossings, construction of borrow pits, and prescribed burning. 
 
Roads are the most common source of accelerated erosion on National Forest lands.  
The reduction in riparian road density proposed would have a positive effect on water 
quality and riparian habitat within the project area. Over two and a half miles of road is 
proposed for decommissioning in the corridor.  Four gates are proposed for roads within 
the corridor and an additional ten gates on roads leading directly to the corridor. By the 
obliteration, blocking, and closing of roads, effective road densities would be decreased 
and provide an opportunity for allowing vegetation to grow and increasing the area where 
water is allowed to percolate into the soil.  This would decrease overland runoff and 
sedimentation.  The proposed riparian work would increase stream roughness which 
would slow water velocity, helping to protect stream banks and flood plains from erosion.   
 
Decommissioning of roads and trails would result in a decrease in potential sediment 
due to an overall decrease in road density for the watershed.  While reconstruction would 
initially produce higher amounts of sediment, improvements in the road system would 
result in an overall decrease in potential sediment production from roads.  The remainder 
of the road work is maintenance, which when properly conducted, should result in a net 
decrease in sediment production. 
 
The Mulberry River corridor at the confluence with the stream in Big Eddy Hollow (NW ¼ 
of Section 3, Township 11 North Range 27 West) off Shore’s Lake Road contains a 
network of roads and bare areas.  About 0.17 miles of reconstruction on the existing road 
template between Shore’s Lake Road and 95420Q would include improving the use at 
the existing low water crossing at that point.  This road segment would allow public 
access to the river at a designated point.  It would also be used to access timber stands 
and as a route to remove timber products on the east side of the Mulberry River.  This 
existing crossing would be stabilized with native material at the stream transition line and 
blocked with a road closure device at the river.  It would be used only during periods of 
very low water levels to reduce erosion and sedimentation.  The remaining network of 
bare areas would be rehabilitated and revegetated.   
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About 0.51 mile of road connecting to Cripple Branch in the corridor would be 
decommissioned and Cripple Branch road would be reconstructed on about 0.43 miles in 
the corridor.  The actions proposed within the corridor would result in temporary and 
localized increases in sediment inputs into the Mulberry River but over time these actions 
would protect and stabilize the riparian corridor resulting in net decreases in 
sedimentation. 
 
Approximately 116 acres of hardwood thinning and 98 acres of pine thinning are 
proposed within the Wild and Scenic Corridor.  Timber harvest could potentially impact 
the water quality of streams within the project area through soil disturbance and 
compaction.  These alterations could lead to artificially high surface and subsurface 
water flow and increased sedimentation and nutrient input into water bodies.  Harvest 
within the riparian management zone could reduce its effectiveness as a nutrient and 
sediment filter and reduce coarse particulate organic matter (i.e., leaves and detritus) or 
woody debris inputs into streams.  However the overall effect to the subwatershed from 
this localized area of thinning would be minimal because of the mostly forested nature of 
the subwatershed as a whole. 
 
In a summary of silvicultural activity effects in the Ozark-Ouachita Highlands, Lawson 
(1986) documented the amount of sediment produced from small watersheds in the 
undisturbed state and that produced as a result of vegetation management practices.  
The undisturbed sites produced about 13.8 lbs. /acre of sediment with 70% of this 
amount attributed to large precipitation events.  A seed tree harvest produced more than 
twice as much sediment, 31.3 lbs. /acre during the first year after harvest.  Three years 
after the treatment the erosion rates were similar to those of the undisturbed state.  This 
is roughly equivalent to one half of a five gallon bucket of soil.   
 
Using paired watershed studies, the effects of silvicultural practices on annual average 
stream discharge was depicted by Stednick (1996).  In this study, a 50% reduction in 
basal area across an entire watershed was necessary to produce measurable increases 
in water yield from forests in Arkansas.  This level of vegetation harvest would result in 
an increase of roughly six inches above normal runoff values for the first year.  The 
recovery period for water yield to return to pretreatment level was found to be a function 
of vegetation re-growth.  For Arkansas, this means that water yields should return to 
pretreatment level quite rapidly; however, changes to peak flow and storm flow timing 
may continue if drainage patterns are altered by activities such as road construction.  
Any changes to runoff timing should not result in impacts to current water uses or quality.  
Additional studies in the Missouri Ozarks by Stettergren and Krstansky (1987) indicate 
that for small watersheds where a regeneration treatment has occurred, slightly higher 
storm flows and peak discharges have been noticed (though time to peak and total flow 
duration was unchanged).  However, the absolute amounts of increased yield were not 
of notable quantities.  The Spirits Creek subwatershed is 90% forested but harvest is 
proposed over only about 22% of the total land area.  The proposed action would reduce 
the total basal area by less than 50%, so the proposed harvest is not expected to notably 
affect water yield. 
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The effects of burns vary within intensity and season of the fire, extent of the fire, and 
site characteristics of the burn area adjacent to water bodies.  Fire could affect water 
quality through direct deposition of ash, increased runoff, and sedimentation of exposed 
soil adjacent or upslope, and increased water temperatures.  Most effects seen on soils 
and water are associated with high intensity, widespread fires.  Spring burns on cool 
moist ground burn less hot and consume less of the duff layer, exposing less mineral 
soil.  Spring burns are followed by rapid re-vegetation of forbs and grasses.  The rapid 
flush of vegetation following these types of burns would reduce the risk of soil 
movement.   
 
The main effect of burning on water quality is the potential for increased runoff of rainfall.  
Runoff may carry suspended soil particles, dissolved inorganic nutrients, and other 
materials into adjacent streams and lakes, reducing water quality and degrading fish 
habitat (Wade and Lundsford 1988).  However, most studies in the south indicate that 
effects of prescribed fire on water quality are minor and of short duration when compared 
with effects of other forest management practices.  Phosphorus and major cations often 
increase in stream flow and the soil solution after intense slash fires, but the effects are 
of short duration and of a magnitude not considered damaging to surface water or site 
productivity (Tiedemann et al 1979).  Rapid vegetation regrowth in this part of the 
country quickly protects any disturbances to the landscape.  
 
Lawson and Hileman (1982) investigated the effects of seed tree removal and site 
preparation burning.  The results indicated that there were no statistically significant 
differences in stream turbidity between seed tree removal sites and undisturbed control 
sites.  The vegetation management practices proposed for this project would result in 
temporary increases of sediment but at relatively low levels for a short duration. 
 
Long term implications of nutrient loading after timber harvest for streams in the south 
were described in a study by Lynch and Edwards (1991).  In this study, best 
management practices were used that included: 100-foot wide perennial buffers, logging 
slash removed from streams, sale units monitored by a responsible party, operations 
halted during wet weather, roads laid out by a professional, roads that did not exceed 
10% grade, culverts to cross perennial streams and removed when activities ended, 
water bars, gating on roads, and maintenance of filtration strips.  The results indicated 
that nutrients did not exceed water quality standards and that only during the treatment 
year did nutrients show a statistically significant increase.  An important conclusion was 
the demonstration of the effectiveness of BMPs for controlling nutrient export.   
 
Forest management options typically include the use of herbicides to control unwanted 
or inappropriate vegetation growth.  The use of chemicals may affect stream habitats 
directly (through acute or chronic toxic effects) or indirectly (as a result of changes to the 
composition of plant communities).  Direct effects depend on two factors, the toxicity of 
the herbicide and the level of exposure.  Toxicity varies among the products used, where 
common chemicals such as glyphosate are only slightly to non-toxic to aquatic 
organisms to chemicals such as triclopyr ester which pose a greater risk to fish and 
invertebrate toxicity.   
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Exposure is determined by such conditions as application rate, chemical behavior in the 
environment and biological factors.  Many chemicals used in forestry applications break 
down fairly rapidly under normal conditions, usually within several weeks.  Chemicals 
can enter streams through a variety of mechanisms: direct application, drift, mobilization 
of residues in water, overland flow and leaching.  The most significant transport pathway 
would be direct application, drift, and mobilization during periods of heavy precipitation 
and overland flow.  The most effective means for reducing this likelihood is to maintain a 
buffer between the area for use and waterbodies, and to plan appropriately for 
application time frames.   
 
From a review of literature surrounding herbicide application and use on forest lands, 
and monitoring conducted on the Ozark-St. Francis National Forests, it has been 
determined that the selection of this alternative could potentially result in low levels of 
herbicide residues entering waterbodies within the project area.  However, the levels 
found in the past and those anticipated for the future, are expected to be very small, and 
not in excess of the levels of concern established by the EPA.  The Forests utilize 
standards for herbicide application which require buffers between treated vegetation and 
waterbodies, as well as standards to ensure that drift and direct application to 
waterbodies do not occur.  This alternative includes the use of BMPs and monitoring to 
ensure environmental quality is maintained.  Where buffer strips are used or other 
mitigation techniques are employed, forestry herbicides generally do not pose a threat to 
water quality.  Peak concentrations are usually low (less than 100 mg/m3) and do not 
persist for more than six months (Neary and Michael 1996). 
 
The direct and indirect impacts from this project are not expected to contribute to 
degradation of the current water quality.  Implementation of the activities associated with 
these alternatives would result in some of the above mentioned effects to water quantity 
and quality; these effects have been shown from past research to be minimal and short-
lived in this part of Arkansas.  The most likely effects from these alternatives, beyond 
current conditions, are short term increases in sediment production resulting mainly from 
road activities and minimal increases in water production.   
 
With the application of the Arkansas Forestry Commission’s Best Management Practices 
for Silviculture, current Forest Plan standards, and other mitigation measures noted in 
this EA, the activities of this alternative should not result in detrimental effects to the 
water resources.  Road stabilization through maintenance and construction, erosion 
control through revegetation of disturbed ground, and streamside management zones 
around surface water features are typical measures used to ensure the mitigation of 
potential negative effects.  
 
Cumulative effects:  Increased runoff from activities which alter percolation properties of 
soils could lead to water velocity increases in stream channels and increases in the rate 
of in-channel erosion and sedimentation.  This effect begins to become measurable 
when the open conditions exceed 30 percent of the basin area.  The Spirits Creek 
subwatershed is about 90 percent forested.  Harvest, roads, wildlife and recreation 
treatments proposed would not contribute enough open area to create an effect on 
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velocities leading to significant channel shape change within the subwatershed. In 
addition, the timing of disturbance would be short term due to the speed at which bare 
soils become revegetated in the area.   The proposed road decommissions, gates and 
stream crossing improvements under the action alternative would reduce sediment 
inputs into water bodies within the project area.   
 
During the previous ten years, the Forest Service completed vegetation management 
activities that resulted in the harvest of 2,040 acres of timber in the Spirits Creek 
subwatershed (slightly more than ten percent of the total land area).  In addition, there 
was only about 235 acres of land use change from forested to agriculture/pasture from 
1999 to 2004.  About 300 acres of pasture were converted to forest in that time 
(http://aarms.cast.uark.edu/reports/pdf/1111020107lulc_sub.pdf).  The past harvest 
activities resulted in a change in age class and reduced the basal area but still remained 
in a forested condition with residual trees and regrowth.  Also, there was a slight 
increase to a forested condition of 65 acres. Therefore, none of these past changes 
would contribute to any cumulative effects to water resources.   
 
Future vegetation management activities conducted by the Forest Service within the next 
five years could occur in the Fanes Creek subwatershed upstream of the Spirits 
subwatershed.  The Fanes Creek subwatershed is approximately 17 square miles and 
almost entirely forested (98 percent).  In addition about 95 percent of the land is Forest 
Service.  None of these potential future activities would be expected to contribute to any 
cumulative effects to the Spirits Creek subwatershed water resources.    
 
Prescribed burning has occurred over most of the subwatershed within the project area 
in the last ten years.  Most of these were cool, spring burns.  Approximately 13 acres of 
prescribed burning are proposed for this project within the riparian management zone.  
As long as best management practices and mitigation measures are followed for the 
proposed prescribed burning under the action alternatives, there would be no long-term 
direct and indirect effects associated with water quality.  Consequently, there would be 
no long-term adverse cumulative effects. 
 
The cumulative effects analysis estimates sediment yield from both public and private 
lands, the existing road network, and from expected current and future activities.  Current 
and future sediment yield is compared to estimates of an undisturbed landscape (or past 
condition).  An undisturbed landscape is described as an entirely forested watershed 
without roads.  Sediment increases are then calculated as a percent above the 
undisturbed amount.  This value is compared to potential risk values for identifying levels 
of concern for watershed conditions.   
 
The cumulative effects analysis assumes that particular activities occur on public and 
private lands.  The assumption is made that all the activities on public lands as described 
under each alternative, would occur during a one year time frame, or as an 
instantaneous event.  In practice these activities are usually spread over a number of 
years, thus minimizing the potential effects over the life of a project.   
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There are two risk values for subwatersheds; the first separates the low and moderate 
concern level and the second separates the moderate and high concern level.  A low 
concern indicates a minimal risk to water quality, or no expected adverse effects to water 
resources or the designated uses.  A moderate concern indicates that care should be 
taken designing and implementing the project to avoid adverse effects and that 
additional aquatic monitoring should occur prior to project implementation.  A high 
concern signals that the water resources may be threatened by the current or future 
state of the subwatershed.  Assuming Forest Plan standards and Arkansas BMPs are 
correctly applied, this project would result in minimal risks to water quality; if these 
standards are not applied then a greater risk to water quality would result.   
The water resource cumulative effects analysis was completed based on the activities 
described in this document.  All supporting material for this model has been included in 
the project planning files.  The results of this analysis are displayed in table five.  This 
analysis indicates that the watershed analysis area is currently found to have a low 
concern level.  As a result of the No Action alternative the concern level would remain 
low, and under the Action (Proposed) Alternative the concern level would remain low. 
 
Table 5.  Percent Change in Sediment Yields and Corresponding Concern Levels for 
Spirits Creek Subwatershed 

 
Current Future 

  No Action Proposed 

increase concern 
level increase concern 

level increase concern 
level 

335 low 337 low 64 low 
 
The cumulative effects analysis indicates minimal risks to the water resource’s current 
condition.  Primarily due to the reduction in the open road density of the watershed, the 
sediment production from the proposed action actually decreases compared to the No 
Action Alternative.  Additionally, these activities would be spaced out over time instead of 
instantaneously as predicted by the analysis, thus reducing the possibility of acute 
effects.  Through the use of Forest Plan standards and the use of Arkansas Silviculture 
BMPs, the activities scheduled for implementation should not pose additional risks to 
water quality or designated uses.  Monitoring in the form of subsequent fisheries 
evaluation and BMP compliance checks should be adequate to discern any adverse 
effects which may result from the implementation of the proposed action. 
 
Water - Effects from No Action Alternative 

Direct and indirect effects:  The major non-point source pollution concern that arises from 
Forest Service activities is that of soil erosion which can potentially result in increased 
sedimentation of aquatic habitats or threaten water quality as turbidity.   
The current trends and conditions would be expected to continue.  Indirect effects would 
continue to result from the existing conditions of the project area.  The effects of 
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vegetation on water yield within the watershed would continue through 
evapotranspiration processes.  Roads that do not receive necessary maintenance would 
continue to pose a chronic threat to water quality as problem erosion areas would 
persist, or worsen.  Roads generate sediment from the erosion of excavated surfaces, 
ditches, and road maintenance operations.  Raw ditch lines and roadbeds would be a 
continual source of sediment, usually due to lack of maintenance, inadequate 
maintenance, excessive ditch line disturbance, or poorly timed maintenance.  As a result 
of this alternative, roads in need of maintenance and reconstruction would not receive 
the necessary upgrades to minimize resource damage.  Unpaved roads paralleling and 
crossing streams would continue to pose specific risks to water quality particularly when 
they maintain linkages with the stream channel.   
 
Cumulative effects:  Cumulative effects result from practices which occur throughout the 
watershed, on both private and public lands.  Activities and land uses identified for areas 
not administered by the Forest Service were determined from publicly available data 
(http://aarms.cast.uark.edu/reports/pdf/1111020107lulc_sub.pdf).   
 
Barriers to the migration of aquatic organisms may be affected by the decline in quality of 
pool complexes in the lower sections of Spirits Creek.  Most of the channels become dry 
seasonally, leaving some pool habitat.  Accelerated erosion upstream caused by 
unmanaged OHV use and poorly designed culverts would result in wider and shallower 
pools which dry up quicker than larger deeper refuge pools.   This would effectively 
restrict the movement of fishes and other aquatic organisms.  This would negatively 
affect deep water pool species such as sunfishes and smallmouth bass. 
 
 
BIOLOGICAL RESOURCES 
 
For more detailed information on the analysis of biological resources for this project, 
including threatened and endangered species, a biological evaluation (USFS 2013) has 
been completed and is contained in Appendix A of this document.   
 
Existing Conditions 
 
Terrestrial Habitat  
For the purpose of this wildlife habitat analysis, the analyzed area will be the project 
area. The project area consists of approximately 19,991 acres and lies within Franklin 
County, Arkansas.  
 
Wildlife, fish and plant species and their habitats in the analysis area are managed in 
cooperation with the Arkansas Game and Fish Commission (AGFC), and the Arkansas 
Natural Heritage Commission (ARNHC).  The state wildlife management agencies main 
responsibilities are to set policy for hunting and fishing regulations and law enforcement 
programs.  The Natural Heritage Commission is responsible for collecting and 
maintaining information on rare plants, animals and natural communities in Arkansas.  
The Forest Service is responsible for managing fish and wildlife habitat conditions.  The 
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following discussion focuses on the habitat conditions that support wildlife populations 
and fisheries. 
 
Terrestrial species found in these watersheds are typical of those found throughout the 
Boston Mountains of the Ozark Highlands.  Game animals and birds, particularly 
Neotropical migratory species, are species of special concern. 
 
Game animals include white-tailed deer, black bear, eastern wild turkey, raccoon, 
bobwhite quail, eastern cottontail rabbit, fox, and gray squirrel.  Available data for these 
species show that the numbers of most have increased or remained stable since 1970.  
However, bobwhite quail populations are down slightly from 1970 levels.  Deer 
populations in the watershed have increased since 2010, especially within the White 
Rock Wildlife Management Area. 
 
The bird community of the watershed consists of resident and migratory species 
assemblages.  The resident winter bird community is made up of about 23 species and 
the breeding (spring/summer) bird community has about 62 species.  The bald eagle is a 
frequent winter visitor to the watershed, particularly on Shores Lake and the Mulberry 
River drainage. 
 
This watershed also provides habitat for a large number of reptile, amphibian, and 
invertebrate species.  Reptiles common to this region include: cottonmouth snakes, 
copperhead snakes, box turtles, broad-headed skinks, five-lined skinks, and snapping 
turtles.  Several plethodontid salamanders including representatives of the genera 
Plethodon and Eurycea are present.  These include the cave salamander, two-lined 
salamander, western slimy salamander and Ozark zigzag salamander.  Ambystomid 
salamanders in the area include spotted salamanders and smallmouth salamanders.  
Anurans include wood frogs, spring peepers, green frogs, bullfrogs, narrow mouth toads 
and American toads.   
 
Predominately hardwood and some pine forestland provide habitat for interior forest 
species. The private lands in the area, most of which are in agricultural production 
(typically pastures), provide edge habitat and to some degree early seral habitat for 
some species.  Agricultural lands are often poor early seral habitat because of past 
farming practices favoring monoculture crops and reduction of native vegetation.  
Approximately 50 wildlife openings have been constructed throughout the watershed 
analysis area, averaging 2 to 5 acres each.  There are approximately 80 acres in large 
openings.  These areas provide limited early seral habitat.  Wildlife openings are typically 
maintained in early seral conditions on a 2-3 year maintenance schedule.  These 
openings have typically been planted with a mix of clover, wheat, and other forage or 
browse type plants.  
 
Approximately 80 acres of pastures in the watershed are planted in fescue and serve as 
hay cutting allotments.  This species of grass is a non-native invasive species (NNIS) 
and needs to be eradicated where possible.  Fescue is harmful to wildlife, particularly 
deer.  Fescue contains an endophytic fungi (Neotyphodium coenophialum) which can 
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cause digestion problems (fescue toxicosis) in deer (USDA 2007).  Habitat is good in the 
riparian corridors for a variety of wildlife species, but fair to poor due to the presence of 
NNIS. 
 
The majority of the watershed is composed of mature mixed hardwood/shortleaf pine 
forest with closed canopy conditions with cedar inclusions in some of the areas.  These 
conditions are creating sub-standard habitat for many wildlife species. Habitat for 
species such as the wild turkey, black bear, small mammals, some Neotropical migratory 
birds and many early successional dependent species is lacking in the forested areas of 
the watershed.  
 
Changes in vegetative composition lead to changes in terrestrial species habitats.  A 
primary change is increasing mature closed-canopy forestland with high tree density.  
The understory is dominated by shade-tolerant plant species.  This type of habitat is 
beneficial to interior forestland fauna.  Biodiversity is probably minimal due to the limited 
habitat diversity.  Habitat for birds, such as the bobwhite quail, is now limited because of 
fire suppression, woody encroachment, and agricultural land uses. 
 
Many areas that were historically savannas or even grasslands are now forested.  This is 
a result of a lack of natural disturbances, particularly fire.  Fire scar data and historic 
records indicate a much higher fire return interval than exists today.  Species dependent 
upon early seral habitat, such as grassland birds, deer, and some small mammals, may 
be declining on forest service land. Private lands do not provide adequate early seral 
habitat because of intensive agricultural uses and improved (non-native grasses) 
pastureland.  Openings, some native grass pastures and food plots on federal lands 
have added to the limited early seral habitat.   
 
One of the ramifications of very dense, mature oak stands has been massive oak 
mortality.  The associated habitat changes are still not fully understood.  In the short-
term, snag and slash dependent species will benefit.  Oak regeneration is minimal; 
therefore, the long-term habitat conditions will change unless actions are taken to restore 
an oak dominated community.  The species composition here is likely to be dominated 
by fire-intolerant red maple and black gum.  While some species would benefit, the 
majority of the native fauna community would likely be negatively impacted, particularly 
those dependent upon oaks.  In addition to oak mortality, the project area was impacted 
by a severe ice storm in 2009.  There are many oaks in the area that are down, snapped 
off at the top or split.  This situation creates fire hazards for adjacent private dwellings 
but does provide some down woody material for wildlife habitat. 
 
Talus and cave areas continue to provide important habitat for various plants and 
animals.  Species associated with this unique habitat type are typically rare and very 
sensitive to disturbance.  Because this habitat component is in short supply and because 
species found here are typically rare, human caused disturbance adversely impacts 
species associated with these unique sites.  There are over 25 known caves in the 
subwatershed, many of which show evidence of past vandalism and other human-
caused disturbance.   
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Detailed information about the effects of the alternatives on each species is provided in 
the Biological Assessment, (USFS 2013).  Other sources of information include the U.S. 
Fish and Wildlife Service, Forest Service Region 8 Threatened and Endangered Species 
list, Arkansas Natural Heritage Commission database, historical compartment 
prescription records, district field survey reports, state universities, the Arkansas Game 
and Fish Commission, Arkansas Department of Environmental Quality water quality 
reports and monitoring, City of Ft. Smith water quality reports and monitoring, and 
consultation with knowledgeable scientists, professionals, technicians and other 
agencies. 
 
Neotropical Migratory Birds: 
 
In the southeastern region of the United States, populations of 19 species of Neotropical 
migratory birds have been found to be significantly declining (USF&WS Breeding Bird 
Survey Data).  Declining species are associated with forest interior habitat, as well as 
edge, brush and open habitats (Hunter et al. 1992).   
 
The Boston Mountain Breeding Bird survey route has been conducted since 1993 with 
several Neotropical migratory bird species being noted each year.  The Region 8 
Landbird Strategy has been implemented on the Boston Mountain Ranger District with 
breeding birds being recorded by habitat type since 1997.  In addition, 25 permanent bird 
survey points have been maintained yearly on the Boston Mountain Ranger District. 
Figure five indicates the number of MIS bird species observed or heard at the different 
bird survey points on the Boston Mountain Ranger District. 
 

 
 
Figure 5.  MIS Bird Species Observed on the Boston Mountain Ranger District 
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Terrestrial Management Indicator Species (MIS):  
 
MIS is a planning and monitoring tool that reflects a way to analyze a change in 
conditions.  MIS generally fall into three broad categories:   
 

• Demand species are those species that provide important recreational and/or 
economic values. 

• Species of concern are those species for which there is a concern about their 
population numbers. 

• Ecological indicators are species that are tied to a particular element(s) of 
biological diversity and serve as surrogates for other species associated with that 
element(s).  

 
A MIS Report on population data including population trends was completed in 
2001 for the Ozark- St. Francis National Forests.  This document is a part of the analysis 
file and was used for analysis of effects to MIS species associated with implementation 
of project alternatives.  A new document was also used in the evaluation of MIS for this 
project (Owen 2010).  The 2001 MIS Report contains some but not all of the current MIS 
as selected for the Forest Plan.  Seventeen species were selected as MIS for the Ozark 
National Forest.  These 17 species resulted from the Planning Team’s review of the list 
of vertebrate species dependent upon forest habitats. 
 
Table six shows Ozark National Forest MIS species pertinent to the analysis area, the 
habitat type they represent and population trends (USDA 2001 and NatureServe 2010).  
From the Forest MIS list, 13 species have potential habitat based on occurrence records 
and/or habitat requirements within the analysis area.   
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Table 6. MIS Species, Habitat Requirements and Population Trends 
 

Species MIS Type Habitat Requirements Population 
Trend 

Northern 
bobwhite 

ecological 
indicator 

pine and oak woodland and 
native grasslands 

decreasing 

Whitetail deer demand mosaic of forest age classes increasing 
Black bear demand remote habitat with mature forest 

component with intermixed 0-5 
year old regeneration 

increasing 

Wild turkey demand mature forest with open areas 
containing grasses/forbs/soft 
mast 

decreasing 

Prairie warbler ecological 
indicator 

regenerating forest communities decreasing 

Cerulean 
Warbler 

ecological 
indicator 

communities associated with 
mature hardwood forest with 
complex canopy structures, and 
dry-mesic oak Forest 
communities 

decreasing 
range-wide, 
apparently 
secure in 
AR 

Northern parula ecological 
indicator 

communities associated with 
forests in riparian areas 

stable 

Ovenbird ecological 
indicator 

dry-mesic oak forests stable to 
increasing 

Red-headed 
woodpecker 

ecological 
indicator 

oak woodland overstories decreasing 

Pileated 
woodpecker 

ecological 
indicator 

large snags stable  

Scarlet tanager ecological 
indicator 

mature dry-mesic oak forest 
communities 

stable 

Smallmouth 
bass 

demand cool water stream communities stable 

Largemouth 
bass 

demand lake and large river communities stable 

 
Terrestrial Management Indicator Species 1- Northern Bobwhite Quail 
Historically, quail thrived on lands that are now part of the Ozark National Forest due to 
the significant amount of oak savanna, oak woodland, and glade habitat that was 
maintained by periodic fire. As farms failed and fire prevention became the norm, a much 
thicker forest replaced those once maintained by fire or grazing. Although this species is 
widespread throughout Arkansas, population numbers are very low.  During the last 
decade, the population has continued a steady decline (Fowler 1992). Limiting factors 
listed by the AGFC include the overuse of cool-season forages (Bermuda, fescue) and 
monoculture hay pastures, the lack of prescribed fire, and timber management practices 
that do not consider quality quail habitat (AGFC, Quail Management Plan).  Two known 
coveys have been documented in the analysis area. 
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Effects from Action Alternative 
 
It is anticipated that approximately 9,855 acres of new or improved early seral habitat 
would be created as a result of the proposed actions, to include timber treatments and 
wildlife opening work.  Herbicide use as proposed in this alternative should not pose any 
risk to this species as long as label instructions and Forest Plan guidelines and 
standards are followed.  A discussion on herbicide effects to all the MIS species and 
wildlife can be viewed at the end of this section. Prescibed fire as called for in this action 
would maintain the early successional habitat preferred by this species. The 
implementation of this alternative would greatly improve wildlife habitat and will be 
beneficial to northern bobwhite.  
 
Direct and indirect effects:  Direct and indirect effects with this alternative would be 
beneficial to this species. This species requires open woodlands and grasslands.  This 
alternative would directly improve habitat required by this bird locally.   
 
There is potential for individual nests to be burned by prescribed fires.  However, the net 
effects of prescribed burning would be positive on the population in the project area as 
nesting, foraging and brood rearing habitat would improve.   
 
Cumulative effects:  Cumulatively, trends in habitat quality and quantity on nearby private 
lands are likely to continue.  Local (project level) population trends should increase in the 
short-term (10 years), however, overall bob-white quail populations are expected to 
remain around current levels with forest-wide management activities combined with 
actions occuring on private lands as well.  
 
Effects from No Action Alternative  
 
Direct and indirect effects:  It is expected that the predicted effects from implementation 
of the No Action Alternative would be a continued decline in local (i.e., stand level) quail 
populations. The current conditions include overgrown wildlife openings and closed 
canopy pine and hardwood forest.  The grass is not arranged in the mosaic pattern that 
quail prefer.  The No Action Alternative does nothing to improve habitat for this species.  
Natural conditions would continue and would not provide the early sucessional habitat 
that quail need.   Direct and indirect effects would be negative to this bird with 
implementation of this alternative. A lack of active management could cause a local 
(project area) decline to this species.   
 
Cumulative effects:  Cumulatively, trends in habitat quality and quantity on nearby private 
lands are likely to continue. Local (project level) population trends will likely decrease in 
the short-term (10 years) if no action is implemented.  Overall bob-white quail 
populations are expected to remain around current levels with forest-wide management 
activities combined with actions occurring on private lands as well.  
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Terrestrial Management Indicator Species 2- Eastern Wild Turkey 
Wild turkeys were abundant on the Ozark National Forest in the mid-1800s.  Habitat 
destruction and unregulated hunting reduced populations to historic lows in the early 
1900s. Restocking efforts and habitat improvement have resulted in increasing 
populations over the last several decades. Wild turkeys occupy a wide range of habitats 
with diversified habitats providing optimum conditions (Schroeder 1985). Good turkey 
habitat includes mature stands of mixed-hardwoods, groups of sawtimber-sized conifers, 
relatively open understories, scattered clearings, well-distributed water, reasonable 
freedom from disturbance, and adequate area (USFS 1980).  During the first few weeks 
after hatching, turkey poults require large amounts of protein supplied mainly by insects 
found in grassy openings. These first few weeks are likely the most critical period of the 
turkeys’ entire life (Hewitt 1967).  Current research is being conducted in the analysis 
area to look at the effects of large scale growing season prescribed burning to the 
movement and nesting selection of female Eastern wild turkeys (USDA 2013).  This 
research should be able to help land managers determine the nesting needs as well as 
habitat availability for the wild turkey once it is completed (USDA 2013). 
 
Effects from Action Alternative   
 
Approximately 9,855 acres of new or improved early seral habitat would be created as a 
result of the proposed actions.  In addition, favoring large, wildlife preferred trees such as 
white and red oak as called for in the wildlife stand improvement treatments would allow 
the stands to increase acorn production.  This would in turn produce more winter food for 
the turkey.  Soft mast vegetation would also be stimulated with the proposed actions.  
Herbicide use as proposed in this alternative should not pose any risk to this species as 
long as label instructions and Forest Plan guidelines and standards are followed.  A 
discussion on herbicide effects to all the MIS species and wildlife can be viewed at the 
end of this section. Prescibed fire as called for in this action would maintain the preferred 
early successional habitat preferred by this species.  The implementation of this 
alternative would greatly improve wildlife habitat and be beneficial to this bird.  
 
Direct and indirect effects:  Direct and indirect effects with this alternative would be 
beneficial to this species.  The overall proposed treatments, particularly the different 
timber/silvicultural treatments combined with prescribed burning would create a mosaic 
landscape locally that turkeys prefer.  Individual turkey nests could potentially be 
destroyed by prescribed fire.  The net effect however, would be positive on the turkey 
population in the project area because of renesting, as well as overall improved nesting, 
foraging and brood habitat.   
 
Cumulative effects:  Cumulatively, trends in habitat quality and quantity on nearby private 
lands are likely to continue. Local (project level) population trends should increase in the 
short-term (10 years), however, overall turkey habitat capability would remain stable with 
forest-wide management activities combined with actions occurring on private lands.  
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Effects from No Action Alternative   
 
It is expected that the predicted effects from implementation of the No Action Alternative 
would be little change to local (i.e., stand level) turkey populations. The No Action 
Alternative does nothing to improve habitat for this species.  Natural conditions would 
continue and would provide unsuitable early successional habitat for the turkey.  
 
Direct and indirect effects: Direct and indirect effects would be negative to this bird with 
implementation of this alternative.  A lack of active management would cause local 
(project area) declines over time to this species.  
 
Cumulative effects:  Cumulatively, trends in habitat quality and quantity on nearby private 
lands are likely to continue. Local (project level) population trends would likely decrease 
in the short-term (ten years) if no action is implemented.  Overall turkey habitat capability 
is expected to remain stable with forest-wide management activities combined with 
actions occurring on private lands as well.  
 
Terrestrial Management Indicator Species 3- White-tailed Deer 
White-tailed deer thrived on the Ozark National Forest due to a diversity of habitat types, 
historic maintenance of deer browse by fire, and the adaptability of this species. Today, 
deer continue to flourish on the Forest and adapt as habitat and land use changes 
continue to occur in the area. Deer usually prosper following fire, timber harvest, storms, 
or other events that produce new vegetation within their feeding range (USFS 1981b). 
On good sites, forage yields will peak at two to three years after regeneration and then 
decline for the next five or six years.  On poor sites, forage production peaks in three to 
five years and holds up fairly well for ten years or more (USFS 1981b).  According to 
deer spotlight surveys on the White Rock WMA, deer populations have increased over 
the past ten years in the area. 
 
Effects from Action Alternative  
 
If this alternative is implemented, it is anticipated that approximately 9,855 acres of 
improved early seral habitat would be created as a result of proposed actions.  The 
creation and maintenance of wildlife openings and the opening of the canopy to allow 
herbaceous forage production on the forest floor would greatly improve the habitat for 
deer.  Prescibed fire as called for in this action would create some new herbaceous 
growth for browse.  Herbicide use as proposed in this alternative should not pose any 
risk to this species as long as label instructions and Forest Plan guidelines and 
standards are followed.  A discussion on herbicide effects to all the MIS species and 
wildlife can be viewed at the end of this section.   
 
Direct and indirect effects: Direct and indirect effects would be that local deer populations 
may slightly increase because the new habitat created by this alternative would exhibit a 
higher amount of available forage (primarily soft mast and browse) than the current 
existing habitat. 
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Cumulative effects:  Cumulatively, no long-term declines in deer populations are 
expected with this alternative combined with both forest-wide and private land 
management in the area. 
 
Effects from No Action Alternative  
 
Direct and indirect effects:  It is expected that the predicted effects from implementation 
of the No Action Alternative would be minimal.  Direct and indirect effects would be that 
the local (i.e., stand level) population would likely remain stable.   
 
Cumulative effects: Cumulatively, after approximately a ten-year period, there could be a 
slight decline in the local deer population, however, there should be no effect to the 
overall population with implementation of the No Action Alternative when combined with 
projects on both Forest Service and private lands.  
 
Terrestrial Management Indicator Species 4- Black Bear 
Historically, the black bear thrived in the remote areas of Arkansas (including the Ozark 
National Forest). Black bears have a preference for large expanses of woodland and 
forested areas and historically were widely distributed. Today, black bears are largely 
restricted to more remote, less accessible mountainous areas, nearly impenetrable 
thickets, and forested areas along watercourses with minimum human disturbance.  The 
distribution of black bears has been largely restricted/influenced by encroaching 
development and habitat conversion (e.g., agriculture).  Early-successional stands 
provide the high protein foods needed in the post-denning period.  Regeneration areas 
also provide the high-energy food used throughout the breeding season and alternative 
food sources for fall and winter during years of mast failure.  If they are of sufficient size, 
new stands (5 to 10 years old) also provide excellent escape cover as well as food.   
 
Effects from Action Alternative   
 
Approximately 9,885 acres of improved early successional habitat would be created with 
this alternative.  This type of habitat would provide high protein feeding areas that the 
bear requires.  Prescribed fire and varied timber treatments as called for in this action 
would create a mosaic of habitat preferred by this species.  This type of habitat provides 
the high-protein foods needed after emerging from dens.   Burns also increase 
production of fruits such as blackberry and low bush blueberry.  Herbicide use as 
proposed in this alternative should not pose any risk to this species as long as label 
instructions and Forest Plan guidelines and standards are followed.  A discussion on 
herbicide effects to all the MIS species and wildlife can be viewed at the end of this 
section.  
 
Direct and indirect effects:  Direct and indirect effects to the local (project area) black 
bear population could be a slight increase in disturbance due to the vegetation 
treatments.  An increase in visitors to the area is anticipated.  Local black bear 
populations and patterns of use may be slightly affected; however, disturbance would 
likely be short-term.  Bears will customarily adjust their patterns to new environments.   
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Cumulative effects:  This alternative would create the early successional habitat that 
bears prefer.  Black bear populations are expected to continue to increase over time.  
There are no known negative cumulative effects to this species with implementation of 
the proposed action when combined with actions occurring on both Forest Service and 
private lands. 
 
Effects from No Action Alternative   
 
Direct and indirect effects:  It is expected that the predicted effects from implementation 
of the No Action Alternative would have little to no effects on the black bear.  Direct and 
indirect effects would be that the local (i.e., stand level) population would likely remain 
stable.  However, this alternative does nothing to create conditions for high-protein food 
needed for the bear.   
 
Cumulative effects:  Cumulatively, there should be no effect to the overall population with 
implementation of the No Action Alternative when combined with projects on both Forest 
Service and private lands.  
 
Terrestrial Management Indicator Species 5- Pileated Woodpecker  
The pileated woodpecker was selected as a MIS to represent snag-dependent species 
and species requiring older forests. Breeding bird surveys in the Ozark-Ouachita 
physiographic province suggest that populations of the pileated woodpecker trended 
downward from the 1960s until the mid-1980s and have stabilized or trended slightly 
upward since then. Population and habitat trends for this species are dependent on 
stand age and snag abundance where suitable habitat occurs.  This species has 
remained fairly stable from 1993-2013 on the Boston Mountain Ranger District.    
 
Effects from Action Alternative   
 
Implementation of the Proposed Action would change this bird’s habitat in the pine and 
hardwood area slated for thinning and other timber treatments.  Large snag trees would 
be left in the stands however, still providing habitat for this woodpecker.  The local 
riparian corridors would also provide habitat for this woodpecker.  Prescribed burning 
would help create additional snags that this bird prefers.  Herbicide use as proposed in 
this alternative should not pose any risk to this species as long as label instructions and 
Forest Plan guidelines and standards are followed.   
 
Direct and indirect effects:  Local populations of this species should remain stable to 
slightly lower the first ten years, but forest-wide population goals should not be affected.   
 
Cumulative effects:  Cumulatively, when combined with increased development and 
stand clearing on nearby private property, a local decrease in suitable habitat may occur. 
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Effects from No Action Alternative   
 
Implementation of the No Action Alternative may have positive long-term effects on the 
pileated woodpecker as current forest types in the project area continue to age and snag 
abundance (presumably) increases.  
 
Direct and indirect effects:  It is not expected that local populations of this species will 
experience a decline and forest-wide population goals should not be affected.   
 
Cumulative effects:  Cumulatively, when combined with increased development and 
stand clearing on nearby private property, a local decrease in suitable habitat may occur. 
 
Terrestrial Management Indicator Species 6-Prairie Warbler 
The prairie warbler was chosen as a MIS due to its status as a Neotropical migratory bird 
of concern that has specialized habitat needs. Optimal habitat conditions for this species 
are even-aged regeneration forests. Monitoring in the Ozark-Ouachita physiographic 
province shows a declining trend for this species.  Prairie warbler numbers on the Boston 
Mountain Ranger District have slightly increased over the years. 
 
Effects from Action Alternative   
 
There could be a slight negative effect on local prairie warbler populations that are 
nesting in the area where vegetative, road and recreation activities may occur.  The 
regeneration cuts, thinning and WSI cuts proposed in this alternative would provide a 
large increase in habitat for this species (approximately 7,820 acres), up to ten years 
later.  Herbicide use as proposed in this alternative should not pose any risk to this 
species as long as label instructions and Forest Plan guidelines and standards are 
followed.    
 
Direct and indirect effects:  Direct and indirect effects would be that local populations of 
this species should increase in the proiect area and forest-wide populations should not 
be affected.   
 
Cumulative effects:  Cumulatively, there would be no known negative effects to this 
species with implementation of this alternative when combined with actions that occur on 
public and private lands.  
 
Effects from No Action Alternative  
 
It is expected that implementation of the No Action Alternative would have no cumulative 
effect on the overall populations of this species, but could have a negative direct and 
indirect effect on the local populations as no new habitat is created with this alternative. 
 
Terrestrial Management Indicator Species 7- Northern Parula 
The northern parula prefers mature pine-oak woodlands primarily associated with 
riparian communities.  Nesting preferences for this species include epiphytic growth, 
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lichen growth or moss.  When these types of nesting materials are unavailable, other 
types of nesting material have been used, such as pine needles, box elder blossoms or 
grass.  Numbers for northern parula on the Boston Mountain Ranger District have slightly 
increased from 1993-2013. 
 
Effects from Action Alternative   
 
Implementation of this alternative could have negative effects on the northern parula 
because a large part of the mature forest stand would be removed.  However, very few 
trees would be removed from the riparian corridors where this bird is generally located.  
Prescribed fire may encourage lichen and epiphytic growth on trees that this species of 
bird prefers for nesting material.  Herbicide use as proposed in this alternative should not 
pose any risk to this species as long as label instructions and Forest Plan guidelines and 
standards are followed.   
 
Direct and indirect effects:  Mature riparian habitats such as the Mulberry River corridor 
would continue to provide desired habitat that this species prefers.  Disturbance to 
nesting birds would be high if this species is present in stands slated for thinning and 
other vegetative treatments.  Herbicide use as proposed in this alternative should not 
pose any risk to this species as long as label instructions and Forest Plan guidelines and 
standards are followed.  Herbicide would not be used in the riparian corridor.  A 
discussion on herbicide effects to all the MIS species and wildlife can be viewed at the 
end of this section.   
 
Cumulative effects: Because this species is considered common and because suitable 
adjacent and nearby habitat is present on both public and private lands, there would be 
no known cumulative adverse effects to this species with the proposed actions. 
 
Effects from No Action Alternative  
 
Implementation of this alternative should have some beneficial effects on the northern 
parula because there would be minimal nesting disturbance with the No Action 
Alternative.   
 
Direct and indirect effects:  Mature riparian habitats proivided by the Mulberry River 
corridor would continue to provide desired habitat and with no management activities, an 
increase in mature riparian trees could result over time.   
 
Cumulative effects:  Because this species is considered common and because suitable 
adjacent and nearby habitat is present on both public and private lands, there would be 
no known cumulative adverse effects to this species with the no action alternative. 
 
Terrestrial Management Indicator Species 8- Scarlet Tanager  
The scarlet tanager was selected as a MIS to represent species that require mature 
interior forest habitat. Breeding bird surveys in the Ozark-Ouachita physiographic 
province suggest that the scarlet tanager population has been increasing since the 
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surveys began in 1967.  This tanager has increased over time as well on the Boston 
Mountain Ranger District. 
 
Effects from Action Alternative  
 
Implementation of the Proposed Actions could result in negative direct and indirect 
effects, such as a loss of habitat for the scarlet tanager. Herbicide use as proposed in 
this alternative should not pose any risk to this species as long as label instructions and 
Forest Plan guidelines and standards are followed.  
 
Direct and indirect effects:  Because trails, firelines, pastures, wildlife openings and some 
timber stand areas would be maintained in an early seral stage, any scarlet tanagers 
using the project area near these sites would be forced to relocate to nearby suitable 
habitat. The management of the analysis area would be expected to continue to provide 
the mature forest habitat preferred by this species, especially in the riparian corridors 
and unsuitable/inoperable areas.  This alternative could also affect the nesting of this 
tanager, as it nests 20-25 feet in the canopy.  A decrease in local (project level) 
populations could be anticipated to occur with implementation of the proposed actions.   
 
Cumulative effects:  Cumulatively, however, forest-wide population declines are not 
anticipated because habitat would be maintained in riparian corridors and inoperable 
areas. 
 
Effects from No Action Alternative   
 
Direct and indirect effects:  Implementation of the No Action Alternative may have 
positive long-term effects on the scarlet tanager as current forest types in the project 
area continue to age and mature.  The No Action Alternative does not propose any new 
construction, herbicide use or tree removal.  This alternative would have beneficial 
effects to this tanager.   
 
Cumulative effects:  Cumulatively, forest-wide population declines are not anticipated 
with the No Action Alternative. 
 
Terrestrial Management Indicator Species 9-Ovenbird  
The ovenbird is a common species that prefers open, mature, dry, deciduous forest 
devoid of thick understory. Habitat with an abundance of leaf litter, fallen logs, and rocks 
are preferred.  This species nests on the ground.  This species has slowly declined from 
1993-2013 on the Boston Mountain Ranger District.   
 
Effects from Action Alternative    
 
Direct and indirect effects:  Implementation of the Proposed Action would result in direct 
and indirect effects, such as a direct negative impact to nesting birds.  The proposed 
WSI and other timber treatments combined with prescribed burning would create the 
woodland conditions (devoid of thick understory) that the ovenbird prefers.  The overall 
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largescale effect would be an improvement to this birds habitat, especially for the first 
three years following treatments.  There may be a slight loss of habitat for the ovenbird 
through clearing of habitat caused by road, fireline and trail construction and some of the 
timber treatments.  Prescribed burning could benefit this species when conducted 
outside of the nesting season by removing some of the understory densities, combined 
with silvicultural treatments such as thinning.  Herbicide use as proposed in this 
alternative should not pose any risk to this species as long as label instructions and 
Forest Plan guidelines and standards are followed.  
 
Cumulative effects:  Cumulatively, it is not expected that local populations of this species 
would experience a decline and forest-wide population goals should not be affected.  
When combined with increased development and stand clearing on nearby private 
property, a local increase in suitable habitat may occur. 
 
Effects from No Action Alternative    
 
Direct and indirect effects:  Implementation of the No Action Alternative could have a 
negative effect on the ovenbird over time as this alternative does not provide for open 
woodlands and a forest devoid of thick understory that this bird prefers.  Natural 
conditions would continue and closed canopy conditions would increase over time.   
 
Cumulative effects:  Cumulatively, it is not expected that local populations of this species 
would experience a decline and forest-wide population goals should not be affected.  
When combined with increased development and stand clearing on nearby private 
property, a local decrease in suitable habitat may occur. 
 
Terrestrial Management Indicator Species 10-Red-Headed Woodpecker  
The red-headed woodpecker is generally uncommon on the Ozark National Forest 
where it prefers open oak woodlands with savannah-like grasslands and adequate snags 
to provide nesting and roosting habitat.  Documentation of this species has been 
sparadic over the years on the Boston Mountain Ranger District. 
 
Effects from Action Alternative    
 
Direct and indirect effects:  Implementation of this alternative would create the open oak 
woodlands that this woodpecker prefers through WSI, timber treatments and prescribed 
fire.  Prescribed fire would create the snags preferred by this species.  There could be a 
slight loss of habitat for the woodpecker through clearing of habitat caused by road, 
fireline construction and trail construction.  Herbicide use as proposed in this alternative 
should not pose any risk to this species as long as label instructions and Forest Plan 
guidelines and standards are followed.  The majority of the silviculture treatments, 
combined with prescribed burning as proposed in this alternative would provide fair to 
good habitat for this species.  Very little habitat for this species resides on adjacent 
private lands and it is anticipated that National Forest lands provide better habitat.   
 

69 
Spirits Project 



Cumulative effects:  It is expected that implementation of this alternative would have 
positive effects to this species, particularly to the analysis area populations.     
 
Effects from No Action Alternative   
 
Direct and indirect effects:  Implementation of the No Action Alternative could have a 
negative effect on this bird over time as this alternative does not provide for open 
woodlands that this species prefers.  Natural conditions would continue.   
 
Cumulative effects: It is not expected that local populations of this species would 
experience a decline and forest-wide population goals should not be affected.  Very little 
habitat for this species resides on adjacent private lands and it is anticipated that 
National Forest lands provide better habitat. When combined with increased 
development and stand clearing on nearby private property, a local decrease in suitable 
habitat may occur. 
 
Terrestrial Management Indicator Species 11-Cerulean Warbler 
The cerulean warbler prefers mature and over-mature forest, including bottomland 
forests and shady upland woods. Preferred habitats generally have complex canopy 
structure and little undergrowth. This species is locally common and restricted to habitats 
in the Ozark National Forest, along the Buffalo National River, and various state wildlife 
management areas.  Sightings for this warbler have been rare but steady from 1993-
2013 on the Boston Mountain Ranger District.   
 
Effects from Action Alternative   
 
Direct and indirect effects:  Implementation of the proposed alternative would result in 
direct and indirect effects, such as a slight loss of habitat for the cerulean warbler with 
some of the treatments initially, however, treatments such as thinning in mature and 
immature poletimber stands and WSI treatments would create the complex, un-even 
aged stand type that this species prefers over time.  Prescribed burning as proposed 
would create the lack of undergrowth that this bird favors.  Herbicide use as proposed in 
this alternative should not pose any risk to this species as long as label instructions and 
Forest Plan guidelines and standards are followed.   
 
Cumulative effects:  Cumulatively, it is not expected that local populations of this species 
would decline and forest-wide population goals should not be affected.  When combined 
with increased development and stand clearing on nearby private property, a local 
decrease in suitable habitat may occur initially, but should increase three to seven years 
following treatments. 
 
Effects from No Action Alternative    
 
Direct and indirect effects:  Implementation of the No Action Alternative should have no 
effect on the cerulean warbler as current forest types in the project area would continue 
to age and mature.  Natural disturbances to the forest could create the complex canopy 
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habitat  that this species prefers.  The No Action Alternative does not propose tree 
removal.   
 
Cumulative effects:  Forest-wide population declines are not anticipated when combined 
with activities on private and public lands with this alternative. 
 
Aquatic Management Indicator Species (MIS) 
 
Smallmouth Bass (Micropterus dolomieu) and Largemouth Bass (Micropterus 
salmoides) 
Both largemouth and smallmouth bass were encountered in surveys of the Mulberry 
River (USFS 2012). Both species are popular as sport fishes.  The smallmouth bass is 
an indicator of high quality stream habitat. Optimal smallmouth bass riverine habitat 
includes cool, clear streams with abundant shade, cover, and deep pools with moderate 
current and gravel or rubble substrate.  The primary concerns for smallmouth bass 
habitat in the Ozark National Forest are large wood habitat availability, canopy cover to 
maintain water temperature regimes, and sedimentation due to erosion from roads and 
trails. 
 
Effects from Action Alternative 
 
Direct and indirect effects: Pollutants associated with forest management activities 
(timber harvest, site preparation, road maintenance, and recreation) may include short 
term increases in sediment within the water column.  Following streamside management 
zone (SMZ) standards as well as other best management practicies (BMPs) would 
protect aquatic species and mitigate potential for sediment influxes.  
 
Increases in sediment due to accelerated erosion can adversely affect aquatic biota and 
habitat, degrade drinking water, and negatively affect the recreational values of streams 
and rivers.  
 
The recreation actions for the action alternative including adjustments to roads could 
slightly increase sedimentation in the subwatershed, however, this increase would be 
short in duration.  These actions are designed to protect long term subwatershed 
conditions and over time would reduce sedimentation and turbidty into streams.  
 
The proposed wildlife actions would help protect rights-of-way and riparian habitat from 
the current accelerated erosional processes in the subwatershed due to unmanaged 
recreation.   
 
Cumulative effects:  The effects of implementation of the Action Alternative combined 
with those of other projects on both public and private lands  would lead to a 
improvement in habitat for aquatic fauna.  There would be no known negative cumulative 
effects to aquatic species if the proposed actions are implemented. 
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Effects from No Action Alternative  
 
Direct and indirect effects: Evidence of off-road vehicle activity is readily apparent in 
riparian areas especially in the Mulberry Wild and Scenic Corridor downstream of 
Campbell’s Cemetery.  In moderately used areas, this consists of visible tracks, while in 
heavily used areas vegetation has become completely denuded.  If no action is taken, 
this destruction is likely to continue and lead to a decrease in habitat quality for more 
sensitive aquatic species due to increased sedimentation of streams.  The more tolerant 
aquatic species would not be as negatively impacted and may increase as sensitive 
species decline.   
 
Cumulative effects:  Temporally, impacts that may not be apparent in a “snapshot” in 
time might be more evident upon repeated assessment over longer lengths of time. This 
might be especially true of subtle but cumulative impacts, such as a lower hatching rate 
of fish and amphibian eggs of sensitive species due to increased siltation (Berkman and 
Rabeni 1987).This may include declines in smallmouth bass habitat and spawning due to 
their intolerance for siltation and increases in more tolerant top predators such as the 
green sunfish which would compete for food resources with juvenille smallmouth bass.  
 
Herbicide effects for all aquatic species 
 
The current risk assessments for forest –approved herbicides generally supports the 
conclusions reached by the U.S. EPA.  The effects to birds, mammals, fish and 
invertebrates are minimal (SERA 2003).  
 
In a worst case scenario involving a direct spill of herbicide to a body of water, the 
decomposition of dead plants in the water could result in an oxygen loss which could 
cause a fish kill (EPA 1993).  However, following mitigation measures as outlined in the 
Forest Plan significantly reduce the possibility that a direct herbicide spill to a body of 
water would occur.  These measures, in addition to water quality monitoring will help 
ensure the protection of the present high quality of the streams in the proposed 
treatment areas. 
 
Due to observations of deformaties in populations of amphibians, there is increased 
concern for the effects of xenobiotics: chemicals found in living creatures but which are 
not normally produced or expected to be present.  Garlon 3A and Garlon 4 have been 
specifically tested for malformations in frog embryos and no statistically significant 
effects were noted (SERA 2003). 
 
Herbicide effects for all terrestrial species 
 
Herbicide use as proposed in Alternative 1 would be applied at the lowest effective rate 
in meeting project objectives.  All label instructions and Forest Plan standards and 
guidelines would be followed.  Forest-wide standards and site specific analysis would 
minimize effects to terrestrial species. 
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Terrestrial animals might be exposed to any applied herbicide from direct spray, the 
ingestion of contaminated media (vegetation, prey species or water), grooming activities, 
or indirect contact with contaminated vegetation.  Species of wildlife are likely to spend 
longer periods of time, compared to humans, in contact with contaminated vegetation. 
(SERA 2003).  The highest exposures for terrestrial vertebrates would occur after 
ingesting contaminated vegetation or insects. The ingestion of treated vegetation over a 
prolonged period, however, seems implausible as plants are damaged and begin to die 
soon after herbicide is applied.   
 
The current risk assessment for glyphosate generally supports the conclusions reached 
by U.S. EPA.  Based on the current data, it has been determined that effects to birds, 
mammals, fish and invertebrates are minimal (SERA 2003a).  As with all longer term 
exposure scenarios involving the consumption of contaminated vegetation, the 
plausibility of this exposure scenario is limited because damage to the treated vegetation 
– i.e., vegetation directly sprayed at the highest application rate – would reduce and 
perhaps eliminate the possibility of any animal actually consuming this vegetation over a 
prolonged period. 
 
For terrestrial mammals, the central estimates of hazard quotients for triclopyr do not 
exceed the level of concern for any exposure scenarios (SERA 2003b).  At the upper 
range of exposures, the hazard quotients exceed the level of concern for large mammals 
and large birds consuming contaminated vegetation exclusively at the application site.  
This risk assessment is consistent with the risk characterization given by U.S. EPA 
indicating that contaminated vegetation is the primary concern in the use of triclopyr and 
that high application rates would exceed the level of concern for both birds and 
mammals in longer term exposure scenarios. 
 
Summarized effects for all terrestrial species for action alternative 
 
There would be an initial flush of native herbaceous forbs due to herbicide treatments of 
non-native invasive species in the analysis area.  This would in turn create beneficial 
habitat for a variety of wildlife species.   
 
This alternative would create early seral habitat (approximately 9,855 acres) for species 
such as deer, turkey and quail and improve the overall habitat carrying capacity of this 
area while having a small reduction in late seral habitat for species such as the pileated 
woodpecker.   
 
Direct mortality of individuals of less mobile wildlife species such as shrews, voles, 
various reptiles and amphibians can be expected with site prep or landscape prescribed 
burning.  This loss is offset by the increased abundance of forage and insect numbers 
following a burn, which allows population numbers to increase beyond pre-burn levels.  
Removal of shading vegetation near pond dams that need reconstruction may adversely 
affect some reptile and amphibian species in the short term, but fallen snags would 
eventually provide additional cover for amphibians and sunning sites for reptiles.   
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Mechanical treatments such as disking and dozer work associated with fireline, road and 
trail construction or reconstruction, glade maintenance or wildlife opening maintenance 
would disturb and potentially kill or harm insects, small mammals and reptiles at the time 
treatments take place.  Improved forage and cover availability following this work would 
cause an increase in the numbers of insects and small mammals to population levels 
greater than before treatment initially. 
 
Construction of firelines and roads would temporarily disturb vegetation and increase 
sunlight to the ground.  Long-term impacts on wildlife would be minimal.  Some 
disturbance of wildlife can be expected and individuals of slower moving or less mobile 
species may perish during the construction process.  Disturbance to wildlife due to the 
presence of humans and motor vehicles is expected to cause new patterns and 
behaviors to local area wildlife.  Area road and trail closures would decrease human and 
motorized disturbance to senstive areas where MIS and other TES species may occur.   
 
 
RECREATION AND SCENERY RESOURCES 
 
Visitors come to the Ozark-St. Francis National Forests to participate in a wide variety of 
recreation opportunities in an outdoor setting.  Since visitor perception of an outdoor 
setting is often greatly affected by changes in scenery, these two resource areas are 
discussed together.  The entire project area serves as the analysis area for recreation 
and scenery resources.  Major recreation activities or critical issues adjacent to the 
project area may also be considered during analyses. 
 
The services of a landscape architect were contracted to provide additional scenery 
analysis and management recommendations.  These recommendations were considered 
during project area analysis. 
 
Existing Conditions 
 
The Project Area contains visual diversity.  The viewshed from state highways, county 
roads and other primary forest roads are mostly mountains and rolling hills with pine and 
mixed hardwoods, and some areas of open pasture land.  Private land ownership in the 
project area consists of private forested areas, home and cabin sites, pasture for 
livestock, and rural communities.   
 
Distinctive features in the Project Area include the Mulberry Wild and Scenic River, 
which flows for approximately 12 miles along the east and south border.  The Wild and 
Scenic River Corridor encompasses approximately 1,958 acres of the project area.  
Popular recreational sites along the Mulberry River include: the Campbell Cemetery 
River Access Site, the last downriver developed access site; Milton Ford, a popular river 
crossing site; Big Eddy, a popular dispersed camping and undeveloped river access site; 
and Turner’s Bend, a privately owned river outfitter business and campground.   
 
Other distinctive features include the State Highway 23 Pig Trail Scenic Byway which 
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runs along the east border of the Project Area, Ozark Highlands Trail which traverses the 
middle section of the Project Area, Grays Spring Picnic Area, Bee Rock, Spirits Creek, 
and Vista Baptist Church Camp.  The Cass Job Corps Center is also located at the 
northeast corner of the Project Area on the east side of Highway 23.  A portion of the 
Center’s residential area is located within the project boundary. 
 
There are several historic cemeteries, as well as numerous other heritage resources 
throughout the Project Area.  There are no National Recreation Areas, Wilderness 
Areas, or Special Interest Areas within or in the vicinity of the project area. 
 

Recreation Opportunity Spectrum (ROS)  
 
The Recreation Opportunity Spectrum (ROS) is a mapping and classification system that 
distinguishes between different types of recreation settings available in the Forest.  The 
ROS provides a method for recreation managers and users to understand and visualize 
the variety of natural outdoor settings, the types of activities that can be pursued, what 
recreation experiences to expect, where these experiences are available, and how many 
other people may be found in a specific area of the Forest.  This planning tool assists 
recreation managers in matching the diversity of recreation interests with appropriate 
opportunities in suitable locations.  Lands in private ownership within the Forest 
boundary are included and assigned an ROS class.  The ROS is divided into six major 
classes for Forest Service use:  Primitive, Semi-Primitive Non-Motorized, Semi-Primitive 
Motorized, Roaded Natural, Rural, and Urban (FEIS to the Forest Plan, pages 3-326 to 
3-328 and USDA Forest Service 1982).  The ROS classes used in this analysis are 
defined below. 
 
Semi-Primitive Motorized is defined as an area characterized by a predominantly natural 
or natural-appearing environment of moderate-to-large size.  Interaction between users 
(or concentration of users) is low, but there is often evidence of other users.  The area is 
managed in such a way that minimum on-site controls and restrictions may be present 
but are subtle.  The recreation experience opportunity level provided would be 
characterized by the high probability of experiencing isolation from the sights and sounds 
of humans, self-reliance through the application of outdoor skills in an environment that 
offers challenge and risk (opportunity to have a high degree of interaction with the 
natural environment).  Motorized use is permitted (FEIS to the Forest Plan pages 3-326 
to 3-328 and USDA Forest Service 1982).   
 
Roaded Natural is defined as an area characterized by predominantly natural-appearing 
environments with moderate evidences of the sights and sounds of man.  Interaction 
between users may be low to moderate, but with evidence of other users prevalent.  
Resource modification and utilization practices are evident, but harmonize with the 
natural environment.  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.  Roaded Natural settings on the Forest are located 
within a half mile of a road and usually provide higher levels of development such as 
campgrounds, picnic areas, and river access points (FEIS to the Forest Plan pages 3-
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326 to 3-328 and USDA Forest Service 1982). 

Rural is defined as an area characterized by substantially modified environment.  Sights 
and sounds of humans are readily evident, and the interaction between users is often 
moderate to high.  Resource modification and utilization practices are to enhance 
specific recreation activities and to maintain vegetative cover and soil.  Probability for 
experiencing affiliation with individuals and groups is prevalent, as is the convenience of 
sites and opportunities.  These factors are generally more important than the setting of 
the physical environment.  Management emphasis is for rural and roaded natural 
recreation opportiunities.  These settings represent the most developed sites and 
modified natural settings on the Forest.  Examples of this classification are motorized 
and non-motorized recreation, such as driving for pleasure, viewing scenery, picnicking, 
and fishing (FEIS to the Forest Plan pages 3-326 to 3-328 and USDA Forest Service 
1982).   
 
The majority (56 percent) of the project area, approximately 12,942 acres, is classified as 
Roaded Natural.  Roaded Natural areas encompass the major roadways and associated 
moderate levels of development that dissect the project area.  Approximately 8,887 
acres (40 percent) is classified as Semi-Primitive Motorized, which encompass regions 
between Roaded Natural areas, and include areas with more primitive roads and minimal 
development.  Approximately 868 acres (4 percent) are classified as Rural, located along 
the northeast border of the Project Area and including concentrations of private 
inholdings and the Cass Job Corps Center.  This area is associated with higher levels of 
development, which consists predominantly of private land.    
 
Scenic Management System 
The Forest Plan (2005) adopted a Scenic Management System (SMS) to assist in 
inventory and management of the aesthetic values of Forest lands.  Forest landscapes 
were inventoried based on viewing distance, concern level, and scenic attractiveness, 
and assigned individual scenic classes.  Each management area includes a range of 
Scenic Integrity Objectives (SIOs) based on the inventoried scenic class.  An SIO is a 
desired level of scenic excellence, ranging from Low to Very High, based on sociological 
and physical characteristics of an area and defines the degree of acceptable alteration of 
landscape characteristics.  Priorities for scenery management on the Ozark-St. Francis 
National Forests (OSFNFs) include maintenance or enhancement of the visual character 
of the Forest to achieve or maintain designated SIOs (FEIS for the Forest Plan pages 3-
372 to 3-379, USDA Forest Service 1995, USDA Forest Service 2008).  The SIOs used 
in this analysis are defined below: 
 
High = Valued landscape character "appears" intact.  Deviations may be present but 
must repeat the form, line, color, texture, and pattern common to the landscape 
character so completely and at such scale that they are not evident (FEIS for the Forest 
Plan pages 3-372 to 3-379, USDA Forest Service 1995, USDA Forest Service 2008). 
 
Moderate = Valued landscape character "appears slightly altered."  Noticeable deviations 
must remain visually subordinate to the landscape character being viewed (FEIS for the 
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Forest Plan pages 3-372 to 3-379, USDA Forest Service 1995, USDA Forest Service 
2008).  
 
Low = Valued landscape character "appears moderately altered."  Deviations begin to 
dominate the valued landscape character being viewed but they borrow valued attributes 
such as size, shape, edge effect and pattern of natural openings, vegetative type 
changes, or architectural styles outside the landscape being viewed. They should not 
only appear as valued character outside the landscape being viewed, but also 
compatible or complimentary to the character within (FEIS for the Forest Plan pages 3-
372 to 3-379, USDA Forest Service 1995, USDA Forest Service 2008). 
 
“Seldom Seen” = these areas are not traversed by recreation trails or roads with high 
sensitivity levels and are not seen from significant viewpoints or travel routes.  
Consequently, these areas are not assigned an SIO.  The SMS manual directs 
managers to use discretion and individual judgment when prescribing treatments for 
these seldom seen areas to protect valued public resources (FEIS for the Forest Plan 
pages 3-372 to 3-379, USDA Forest Service 1995, USDA Forest Service 2008). 
 
For all FS owned lands in the project area, approximately 11,069 acres (57 percent) are 
zoned High, approximately 6,760 acres (3.5 percent) are zoned Moderate, approximately 
153 acres (0.08 percent) are zoned Low.  Private land is not assigned SIOs. 
 
Effects from Action Alternative  
 
Recreation users in the area may notice impacts from vegetation, wildlife, roads, and 
recreation management activities. 
 
Direct and indirect effects:  Vegetation Management 
Proposed vegetation management activities include forest stand thinnings and stand 
regenerations through shelterwood harvests and silvutcultural treatments (i.e., midstory 
removal, herbicide treatments, planting, and prescribed burning).  Proposed methods 
include mechanical and chemical treatments, along with prescribed burning (refer to the 
vegetation management section for detailed methods).   
 
Potential effects of vegetation management include decreased canopy cover, increased 
sunlight, increased visibility into the forest, visible vegetative debris (e.g, forest slash) 
and stumps, damaged living vegetation, and browned or dying vegetation from the use of 
herbicides and prescribed fire.  There would also be noticeable changes in forest texture 
and color due to the open character of the stand and exposed soil, particularly when 
viewed in conjunction with areas that have not been treated.  Additional effects would 
include a more open understory allowing views further into the forest, potentially 
improved scenic and wildlife viewing, and some improved recreation opportunities such 
as hunting and wildlife viewing.   
 
Forest visitors may notice the immediate effects of activities associated with these 
proposed activities, as some of these treatment areas are visible from roads and trails, 
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and are destination locations.  Some users may also be affected by sounds of 
mechanical equipment and possible road or trail closures.  Blending the proposed 
treatments with surrounding areas by feathering the edges, screening treatment areas 
and access roads/log landings, and treating slash would mitigate many short-term 
impacts to scenery resources.  However, most visible effects that disturb vegetation, soil, 
or viewsheds would be short-term and not noticeable in the long-term.  Vegetative 
growth over a period of several years would substantially reduce negative noticeable 
effects of management activities.  With implementation of key design criteria found in the 
Forest Plan and project file, the proposed vegetation treatment activities are not 
expected to have any long-term direct or indirect negative effects on recreation 
resources and would meet the required ROSs and SIOs in the project area. 
 
Direct and indirect effects:  Wildlife Management 
Proposed wildlife management activities include prescribed burning, development and 
maintenance of wildlife openings, installation of cave and road gates, glade restoration, 
restoration/maintenance of existing wildlife ponds, stream crossing replacements, 
riparian corridor restoration, stream/pool habitat restoration, non-native invasive species 
eradication, installation of educational/interpretive signs,and improving mobility impaired 
hunter access (refer to the wildlife management section for detailed methods).   
 
Potential effects of wildlife management activities include decreased canopy or 
herbaceous cover, increased sunlight, increased visibility into the forest, damaged living 
vegetation, and browned or dying vegetation from the use of herbicides and prescribed 
fire. There would also be noticeable changes in vegetative texture and color due to the 
open character of the habitat and exposed soil, particularly when viewed in conjunction 
with areas that have not been treated.   Motorized vehicle access would also be 
restricted on illegal user-created trails to improve subwatershed conditions.   Additional 
effects would include a more open understory allowing views further into the forest, 
potentially improved scenic and wildlife viewing, and some improved recreation 
opportunities such as hunting and wildlife viewing.   
 
Eradication of non-native invasive species, establishment of native vegetation, additional 
and improved wildlife openings, prescribed burning, and subwatershed improvements 
would improve the scenic quality and integrity of this area by returning it to a more 
natural setting.   Many of these activites would result in long-term improvements to 
wildlife habitat and consequently improve recreation opportunities and scenery 
resources. 
 
Forest visitors may notice the immediate effects of activities associated with these 
proposed activities, as some of these treatment areas are visible from roads and trails, 
and are destination locations.  Some users may also be affected by sounds of 
mechanical equipment and possible road or trail closures.  Blending the proposed 
treatments with surrounding areas by feathering the edges and screening treatment 
areas and access roads would mitigate many short-term impacts to scenery resources.  
However, most visible effects that disturb vegetation, soil, or viewsheds would be short-
term and not noticeable in the long-term.  Vegetative growth over a period of several 
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years would substantially reduce negative noticeable effects of management activities.  
With implementation of key design criteria found in the Forest Plan and project file, the 
proposed wildlife habitat management activities are not expected to have any direct or 
indirect negative effects on recreation resources and would meet the required ROSs and 
SIOs in the Project Area. 
 
Direct and indirect effects:  Roads Management 
Proposed roads management activities in the project area include pre-haul maintenance 
on 58.44 miles, decomissioning 35.80 miles of system roads and approximately 100 
miles of unauthorized roads and trails, reconstructing 6.66 miles of existing road, and 
creation of up to nine borrow pits.  These road management activities are required to 
improve safety; reduce negative impacts to the landscape; and facilitate vegeation, 
wildlife, and recreation management activities.   
 
Roads management activities would enhance recreation opportunities by improving 
Forest transporation routes and public safety.  These activities would also reduce 
negative impacts to scenery and recreation activities by eliminating unnecessary roads 
and reducing road density.  This would reduce the level of disturbance caused by 
motorized vehicles and allow for increased probability of experiencing isolation from the 
sights and sounds of human activities.   
 
Methods used to accomplish the proposed roads management activities would result in 
visible effects that disturb the vegetation, soil, or viewshed.  However, these effects 
would be short-term and not noticeable in the long-term.  With implementation of key 
design criteria found in the Forest Plan and project file, the proposed transportation 
management activities are not expected to have any direct or indirect negative effects on 
recreation resources and would meet the required ROSs and SIOs in the project area. 
 
Direct and indirect effects:  Recreation Management 
Proposed recreation management activities include managing OHV use and developing 
a new spur trail along the Ozark Highlands Trail.  Managing OHV use has become 
integral to recreation management to provide for safety, user satisfaction, reduction of 
resource damage, and reduction of conflicts with other user groups.  In order to achieve 
these goals, designation changes for OHV use are being proposed on approximately 44 
miles of road.  Approximately 29 miles of existing road, currently closed to OHV use, will 
be designated open to allow all vehicles (including OHVs).   
 
Approximately 16 miles of existing road, currently open to OHV use, will be designated to 
exclude OHV use.  This will result in a net gain of 13 miles of OHV accessible routes in 
the Project Area.  These changes would improve safety by eliminating use on routes that 
are unsafe; reduce riparian area resource damage (especially along the Mulberry River); 
and improve user satisfaction by creating more loops.  Other benefits include facilitating 
a connection to the Mill Creek OHV Trail System, and reducing user group conflicts. 
 
One road section that received particular public interest was Forest Service Road 1514, 
located approximately 1.5 miles east of the Shores Lake Overlook on the north side of 
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Shores Lake Road.  During scoping, comments were received requesting that this entire 
road be opened to OHV use.  Currently, a short portion of the middle section of this road 
is closed.  This section was closed due to safety issues relative to delapidated road 
conditions.  After conducting field reconassince, it was determined that this section of 
road would remain closed due to safety concerns.  However, if funds become available 
in the future, this section of road could be rebuilt and opened to all traffic.  Alternative 
actions have been proposed to open FSR 1514B and 95424I seasonally to allow for 
OHV use. 
 
A spur loop trail, as part of the OHT, is proposed around the top portion of Black 
Mountain.  This spur loop would provide excellent scenic views, increase hiking 
opportunities in the project area and enhance the OHT user experience. 
 
These activities are appropriate and would support efforts to meet Forest Plan mandated 
future desired conditions in recreation resources.  The proposed recreation activities are 
not expected to have any direct or indirect negative effects on recreation resources and 
would meet the required ROSs and SIOs in the project area.  Future implementation of 
some activities would be dependent on funding. 
 
Cumulative effects: Activities that have occurred in the project area in the recent past 
include wildlife and vegetation management activities, wildfires, prescribed burning, 
recreational uses and improvements, utility right-of-way (ROW) maintenance, and road 
maintenance. 

Activities that are currently occurring in the analysis area include wildfires, prescribed 
burning, recreational uses and improvements, and maintenance of ROWs and roads. 
 
Reasonably foreseeable activities that may occur in the project area include vegetation 
and wildlife management activities, wildfires, prescribed burning, recreational uses and 
improvements, ROW maintenance and construction, road maintenance, changes in 
private land use patterns, and treatments to reduce non-native invasive species. 
 
The past, present, and foreseeable projects may have a cumulative effect on the 
recreation and scenery resources.  Implementation of key design criteria found in the 
Forest Plan, which are required during implementation, are intended to limit the negative 
effects of the proposed activities on recreation and scenery resources. 
 
Effects from No Action Alternative 
 
Under the No Action Alternative, none of the proposed project activities would be 
implemented.  The beneficial effects of the proposed project activities previously 
discussed would not be realized. 
 
Direct and indirect effects:  Under the No Action Alternative, there would be no 
perceivable short-term direct or indirect effects.  Long-term direct and indirect effects 
from the No Action Alternative may decrease the scenic integrity of the area and 
negatively affect efforts to achieve future desired conditions.   
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The proposed wildlife and vegetation management activities would not be implemented. 
Consequently, increased quality hunting, fishing, scenery and wildlife viewing 
opportunities; and forest community structure and diversity improvements would not be 
realized.  Views into the forest would not be altered by project activities.  However, long-
term visual quality could decline as natural processes result in increased tree density 
and successional vegetation invades open areas.  The result is reduced visual 
penetration into the forest, reduced populations of early successional and open habitat 
species, and an inability to achieve future desired conditions for the project area.   
 
The proposed recreation management activities would not be implemented. 
Consequently, increased recreation opportunities and quality would not be realized.  The 
result would be reduced scenic integrity and potential public safety issues and an 
inability to achieve future desired conditions for the project area.   
 
Cumulative effects: The No Action Alternative would not result in increased cumulative 
effects in the analysis area.  However, no beneficial effects to recreation, such as 
improved hunting, fishing, hiking, and scenery and wildlife viewing opportunities would 
result. 
 
TRANSPORTATION 
 
There are approximately 194 miles of existing Forest development roads (FDRs), 4.27 
miles of unauthorized OHV trails accounted for, 11 miles of county jurisdiction roads, and 
seven miles of state maintained highway that are in or border the project area, for an 
overall road density of more than seven miles of road per square mile. State Highway 23 
borders the project area to the east. FDR 1510 borders the project area to the west. FDR 
1520, Fanes Creek and FDR 1506 border the project area to the north. The forest 
proclamation boundary borders the project area to the south. Routine road maintenance 
is performed on these access roads to the project area. This maintenance includes road 
grading, road side brushing, spot gravel and culvert replacement. 
 
Several additional system roads provide access into the interior of the project area. All 
roads accessing the project area are in need of general repair. These roads are shown 
on the Existing Road System Map in the Roads Analysis Process document for this 
project (USDA Forest Service 2013 c).   
 
Field visits were made documenting the current condition of closed roads and roads 
proposed to be closed.  This documentation is part of the process file. 
 
Approximately 31 miles of roads within the project area are no longer needed for 
management in the near future.  These roads are located in areas that are steep or in 
riparian areas. Some of these roads are closed and overgrown with vegetation and 
haven’t been maintained in several years, due to lack of need and maintenance funding.  
There are approximately 4.27 miles of unauthorized user created ATV trails documented 
(although there are likely many more miles) and 1.5 miles of natural gas pipeline that is 
being utilized by OHVs. Their continued use by the public creates an unsafe situation for 
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the users, disturbs wildlife and adds to soil loss through erosion.  

Effects from Action Alternative 
 
Direct and indirect effects: Approximately 6.5 miles of temporary road construction are 
being proposed in the Action Alternative. These roads would be constructed and would 
be used for access to treated stands, and then decommissioned when no longer needed 
for the project. Best Management Practices would be used in all road building activities.  
Road decommissioning includes blocking the road entrance, installing adequate 
drainage such as water-bars or leadoff ditches, obstructing the roadway as much as 
practical with large debris or falling trees, and seeding the entire road surface with a 
grass mix designed for erosion and wildlife forage value. 
 
Approximately 40 miles of public roads would remain open in this alternative. These 
roads would be available and maintained over time for legal vehicle use. 
 
Approximately 11.5 miles of the following FDRs would be reconstructed if used for timber 
harvest (for user safety and to remove hydrologic or erosion hazards):1501D, 1509, 
1521, 95425C, 95425F, 95425H, and 95441A. 
 
Nine borrow pit locations would be utilized if needed in this alternative to alleviate road 
reconstruction and maintenance cost.  
 
Approximately 57 miles of FDRs would receive maintenance for access to treatment 
areas; this maintenance consists of grading the road, placing surface gravel as needed, 
adding or replacing culverts as needed, cleaning existing culverts, pulling ditches and 
cutting back encroaching brush from the right-of-way for site distance and safety. By 
requiring road maintenance, during, or after timber management activities, excessive 
road wear caused by logging vehicles is prevented or repaired, and roads are left in 
suitable condition for their intended public use.  
 
Approximately 12 miles of FDRs and 1.5 miles of natural gas pipeline would be closed. 
Approximately 31 miles of unneeded FDRs and another 4.27 miles of unauthorized user 
created trails would be decommissioned. These roads would be seeded with erosion 
control and wildlife mixes, water-barred, or blocked or gated. This would protect wildlife 
from vehicular disturbance and poaching, provide additional wildlife food source, and 
reduce erosion from these roads. The 12 miles of road would be closed and 
approximately 35 miles would be decommissioned following the proposed activities.  
An approximately 0.5 mile section of 95666B would be relocated to reduce grade. No 
other new construction or relocation is planned in this alternative other than the 
approximately 6.5 miles of temporary roads noted above.  
 
The 2005 Forest Plan allows OHV use on designated roads and designated ATV trails 
and prohibits OHV use on all other areas, including unauthorized roads and closed 
roads.  The system roads that would be closed would be available for administrative use 
for forest management.   
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The road closures in this alternative were designed to reduce the excessive adverse 
impacts currently being placed on riparian areas, water quality, soil stability, and wildlife 
habitat requirements. For example, Ozark National Forest guidelines for density for deer 
habitat are one mile of road per square mile. The current condition is nearly seven times 
that density. Turkey guidelines are 0.5 mile per square mile. The proposed closures 
wouldn’t reduce the road density significantly but would alleviate some of the impacts in 
the most sensitive areas. The road maintenance would improve water quality and 
stabilize the soil after the project, while leaving a dispersed open road system available 
for public access. 
 
Cumulative effects:  Some users of the area may disregard the road closures, or begin 
developing and using illegal unauthorized roads again over time. This would not increase 
the miles available to motorized vehicles use. These trails would still be unauthorized 
trails that would not be legal to use. However, these unauthorized activities may require 
more resource work to repair damage and to re-close trails and roads in the future. 
These activities would also negate wildlife habitat improvements by disturbing the area, 
or by damaging vegetation planted for wildlife and erosion purposes. 

 
Effects of the No Action Alternative 
 
Direct and indirect effects:  Roads would continue to deteriorate at the current rate with 
the exception of roads already receiving routine maintenance. Deterioration can be 
expected from natural and man-made processes such as erosion and plant 
encroachment into the roads existing rights-of-way and unauthorized vehicle use. The 
road maintenance, reconstruction, closure, and road decommissioning indicated as 
needed would not be achieved. 
 
Cumulative effects:  More unauthorized or user created trails would likely develop over 
time, leading to more of the area being accessed by vehicles. More trash dumps and 
littering would likely appear over time. These trails would still be unauthorized and would 
not be legal to use. 
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HERITAGE RESOURCES 
 
Current Conditions and Known Cultural Resources.   
A cultural resource review and inventory was conducted during the planning process for 
this proposed project to identify historic properties. The findings of this survey were 
reported to the Arkansas SHPO and relevant-federally recognized Tribes as Project No. 
13-10-05-02.  
 
Cultural resource inventories have identified a total of 104 archeological sites located 
within Project Area boundaries. These include 34 prehistoric sites, 61 historic sites, and 
nine sites with both prehistoric and historic components. Fourteen sites are 
recommended eligible for listing, and 30 sites are recommended ineligible. Eligibility 
recommendations for the remaining 59 sites are undetermined, and these require 
additional field and/or archival research before recommendations can be made.  
 
Sites listed on the National Register of Historic Places, recommended eligible for 
nomination, and with undetermined eligibility would be protected from effects of activities 
proposed by this project. Mitigation measures are discussed in detail in Chapter 2.  
 
The Gray Spring Recreation Area/Forest Service Road 1003 Historic District was listed 
on the National Register of Historic Places in 1995. The 70 contributing resources that 
comprise the Historic District were constructed in 1934-35 by enrollees of the 748th 
Company of the Civilian Conservation Corps (CCC), Arkansas District, working out of 
their camp at Cass, Arkansas. Prior to the work of the CCC, Forest Service Road 1003 
had been a rough trail across the Boston Mountains, impassable for vehicular traffic, 
connecting the communities of Cass to the east and Bidville to the north and west. The 
improvement of this trail into a planned, graded, vehicular roadway intended for year-
round use was one of the earliest recorded projects undertaken by the enrollees from 
Camp Cass. Improvements included necessary drainage culverts, constructed from 
native rock, a bridge, and the Gray’s Spring Recreation Area. The Historic District 
remains locally significant through its associations with the contributions to American 
social history and the emphasis on conservation and enjoyment of our natural resources 
that was the original mandate of the CCC. It also remains significant through the 
construction of the rock culverts and recreational structures as representative examples 
of the Rustic style of architecture favored by the CCC through the state of Arkansas 
(U.S. Dept. of the Interior). 
 
Five sites may be eligible for nomination to the National Register through association 
with the Combs, Cass, and Eastern Railroad (CC&E). The CC&E was the only standard 
gauge logging railroad operating in northwestern Arkansas. It was the last built and 
reached the highest elevation. President of the CC&E was J.W. Fulbright who, at age 18, 
was the youngest railroad president in the U.S. The railroad operated for the first three 
years as the Black Mountain Railroad Company. In 1916, the name was changed to the 
Combs, Cass, and Eastern Railroad Co. The completed line was 16 miles. Although 
primarily a timber railroad, the CC&E also provided passenger service. Construction 
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started in 1913, and the railroad ceased to exist sometime in 1928 (Duggan 2013, Hull 
2003).    
 
Site Locations Not Yet Known. Some activities may require additional planning prior to 
implementation. These may include, but are not limited to:  

(1) Burn boundary and fireline construction locations 
(2) Temporary roads, skid trails, and log landings outside areas already surveyed 
(3) Road reconstruction, maintenance, conversion, or decommissioning activities 

involving ground disturbance occurring outside areas already surveyed 
Should additional cultural resource surveys and/or site testing be required, work would 
be done and consultation completed prior to implementation.  
 
There may be American Indian sacred sites or landscapes currently unknown to the 
Forest. The Forest consults with our Tribal partners to ensure that American Indian 
sacred sites and landscapes are identified, assessed, and considered in project planning 
and implementation.    
 
Effects Analysis for Heritage Resources 
The scope of the analysis for potential effects to cultural resources includes the entire 
project area and considers the proposed activities within treatment areas, as well as 
access to these areas.  
 
An effect to a cultural resource is the "…alteration to the characteristics of a historic 
property qualifying it for inclusion in or eligibility for the National Register" (36 CFR 
800.16(i)).  Any project implementation activity that has potential to disturb the ground 
has potential to directly affect archeological sites, as does the use of fire as a 
management tool.  Specific activities outlined in the project that have potential to directly 
affect cultural resources include timber harvesting and associated log landings, skid 
trails, and temporary roads, prescribed burning and associated fireline construction, road 
maintenance or reconstruction where ground disturbance takes place outside existing 
right-of-way area, and pond construction for wildlife water source.  
 
Proposed activities that do not have potential to affect cultural resources, and therefore, 
are not considered undertakings for purposes of this project include: Non-commercial 
thinning, timber stand improvements, on-going maintenance of existing Forest roads or 
reconstruction of previously surveyed roads where ground disturbance does not take 
place outside existing road prisms and existing drainage features, rehabilitation/closure 
of temporary roads, log landings, and skid trails using non-ground disturbing methods, 
road decommissioning using non-ground disturbing methods, and non-native invasive 
plant species control using non-ground disturbing methods. 
 
In general, proposed project activities have the potential to affect cultural resources by 
encouraging increased visitor use to those areas of the Forest in which cultural 
resources are located.  Increased visitor use of an area in which archeological sites are 
located can render the sites vulnerable to both intentional and unintentional damage. 
Intentional damage can occur through unauthorized digging in archeological sites and 
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unauthorized collecting of artifacts from sites. Unintentional damage can result from such 
activities as driving motorized vehicles across archeological sites, as well as from other 
activities, principally related to dispersed recreation, that lead to ground disturbance.  
Effects may also include increased or decreased vegetation on protected sites due to 
increased light with canopy layer reduction outside of the protected buffer. 
 
Effects of Action Alternative 
 
Direct and indirect effects:  Proposed access changes, soil restoration work, and opening 
of forested areas resulting from timber harvest can impact cultural resources.  Improved 
access and visibility to the forest landscape increases the potential for damage from 
natural and human action (i.e. erosion, impacts of illegal or inappropriate OHV usage, 
and looting).  
 
Project components with potential to directly affect archeological sites primarily include 
timber, prescribed fire, road management, and some wildlife management activities. 
However, if the prescribed mitigation measures discussed in Chapter 2 are properly 
implemented, project activities would not be expected to adversely affect cultural 
resources.  
 
Cumulative effects: The greatest risks for archeological sites on the Forests come from 
unmanaged and unmonitored resources. Planned management and restoration activities 
benefit the cultural landscape by controlling intrusive vegetation, excessive accumulation 
of fuel load and risk of wildfire, and managing recreational use (i.e. dispersed campsites, 
OHV usage of roads and trails). The federal presence that results from the 
implementation of project activities would be expected to benefit cultural resources over 
time by increasing opportunities for the monitoring of sites for looting and vandalism, 
thus assisting with enforcement of federal protection laws.  
 
Effects of No Action Alternative 
 
Direct and indirect effects: In general, archeological surface and subsurface site integrity 
is subject to adverse effects that may result from the buildup of hazardous fuels and lack 
of forest management. These increase the potential for wildfire occurrence, intensity, and 
tree mortality. Fires occurring in areas with dense concentrations of combustible material 
have the potential to burn with greater than normal intensity and duration, potentially 
altering the physical integrity and/or research value of the archeological record. Resulting 
soil exposure can lead to increased erosion, potentially disturbing or resulting in a loss of 
archeological soil matrices and/or site components. With the no action alternative, 
historic properties would continue to degrade.   
 
Cumulative effects: Although the no action alternative would eliminate risk of inadvertent 
effects to cultural resources from planned activities, it would result in a marked increase 
in potential damage from unmanaged and unmonitored resources. Intrusive vegetation 
would not be controlled. Fuel load would accumulate, and the risk of uncontrolled fires, 
potentially damaging to cultural resources, would increase. The lack of federal presence 

86 
Spirits Project 



in the area could be expected to increase the potential for damage to cultural resources 
from looting, vandalism, and other illegal or unmanaged use of the Forest. 
 
 
AIR QUALITY 
 
Air quality is recognized in the land management plan for Ozark-St. Francis National 
Forests as an important parameter to measure forest health.   
 
The Revised Land and Resource Management Plan requires that the Forests work to: 

• prevent degradation of air quality from prescribed fire activity and other Forest 
actions;  

• plan for resource management emissions to fall within the current state 
implementation plan (SIP), which establish acceptable levels of air pollution 

• minimize air pollution impacts to the Air Quality Related Values (AQRVs) of the 
Upper Buffalo Wilderness: an area designated for the most stringent degree of 
protection from future degradation of air quality. 

 
Air pollution has potentially negative effects on the environment including human health.  
The two main air pollutants of concern within the vicinity of the Ozark-St. Francis 
National Forests are ozone and fine particulate matter.  At elevated ambient 
concentrations, ground level ozone can cause respiratory distress in sensitive persons 
and can retard vegetation growth.  Fine particulate matter (PM2.5) causes 
cardiopulmonary symptoms in certain individuals and is the leading cause of regional 
haze (visibility impairment).  The U.S. Environmental Protection Agency (EPA) has 
established National Ambient Air Quality Standards (NAAQS), for these pollutants as 
well as four others considered harmful to public health and the environment 
(http://www.epa.gov/air/criteria.html). The standards were set at the level required to 
provide an ample margin of safety to protect the public health. 
 
State air quality agencies monitor ozone and PM2.5 near the Ozark-St. Francis National 
Forests.  Measured concentrations are compared to the NAAQS for each pollutant.  
Areas that exceed the NAAQS are designated nonattainment, and a State 
Implementation Plan (SIP) must be prepared to demonstrate how the area will come 
back into attainment with the NAAQS.   
 
Additionally, air quality agencies issue an air quality forecast in the form of the Air Quality 
Index (AQI) for the pollutants.  The AQI is color coded as illustrated in table seven.  An 
AQI of code orange, red, purple, or maroon indicates that air quality in the area is 
predicted to exceed the NAAQS.   
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Table 7. Air Quality Index (AQI) for Pollutants 
 
 

AQI Code Description 
Green Good 
Yellow Moderate 

Orange Unhealthy for Sensitive 
People 

Red Unhealthy 
Purple Very Unhealthy 
Maroon Hazardous 

 
The Forest Plan has the following forest-wide standards relating to air quality. 
 

• FW93:  Prescribed burning will be conducted in, or adjacent to, counties with 
forecasted high Air Quality Index (AQI) values only if meteorological conditions 
indicate that smoke will be carried away from the high AQI area. 

• FW94:  Conduct all National Forest management activities in a manner that does 
not result in (1) a significant contribution to a violation of National Ambient Air 
Quality Standards (NAAQS) or (2) a violation of the applicable provisions in the 
State Implementation Plan (SIP). 

 
Existing Conditions 
 
The Clean Air Act and its Amendments designate specific wilderness areas and national 
parks as mandatory Class I areas which are to be afforded special protection against 
degradation of air quality related values such as visibility.  The Clean Air Act requires 
federal land managers with the ‘affirmative responsibility’ to protect the air quality related 
values within Class I areas, and to consider whether a proposed new or modified source 
of air pollution may adversely impact these values.  Areas designated as Class I areas 
are “designated for the most stringent degree of protection from future degradation of air 
quality.”  The closest Class I areas to the project area are Caney Creek Wilderness area 
to the south and the Upper Buffalo Wilderness (managed by the Forest Service) to the 
northeast.  
 
The entire project area lies within lands designated as a Class II area with respect to the 
air resource. The Clean Air Act defines a Class II area as “A geographic area designated 
for a moderate degree of protection from future degradation of the air quality.”  Existing 
emission sources occurring within the project area consist mainly of mobile sources. 
These include, but are not limited to, combustion engines, dust from unpaved surfaces, 
and smoke from prescribed (federal, local, county) burning.  
 
  

88 
Spirits Project 



Effects from Action Alternative 
 
Direct effects:  Prescribed fire emits particulate matter (PM2.5), along with pollutants such 
as carbon monoxide and nitrogen oxides.  The major local effects of prescribed burning 
are visibility reduction and respiratory impairment near the fire.  The planned prescribed 
burning would increase particulate matter in the air thus reducing atmospheric visibility.  
It would also reduce air quality by emitting carbon monoxide and hydrocarbons but would 
not violate air quality standards. 
 
Cumulative effects: The Clean Air Act doesn’t require EPA to establish air quality 
standards for carbon dioxide emissions at this time. Ninety percent of the emissions from 
forest fires are carbon dioxide and water vapor. (Southern Forestry Smoke Management 
Guidebook p. 12). Carbon dioxide is an odorless and colorless nontoxic gas formed 
abundantly in nature by the decomposition of organic substances. It is exhaled by all 
living organisms during breathing and absorbed from the air by plants for use in 
photosynthesis. Carbon dioxide’s only potential as a pollutant is as a contributor to the 
overall greenhouse effect that is causing a rise in the Earth’s air temperatures. Fire has 
come into scrutiny as a producer of carbon dioxide in light of concern over global climate 
change.  Studies are underway to document in some fuel types how much carbon is 
emitted during burns, and how long it takes for burned areas to return to equilibrium. 
Given the scale of this project area the issue of modeling the effects on global climate is 
considered beyond the scope of this analysis. 
 
Fire managers are aware of downwind concentrations of fine particulate matter and work 
to ensure that prescribed fire emissions are not contributing to any violations of the 
National Ambient Air Quality Standards (NAAQS).  These are based on three year 
averages of the measured concentrations.  Monitors have not documented any 
exceedances of the PM2.5 or ozone from 2006 through 2010.  Even with the addition of 
prescribed fire contributions, the concentrations of fine particulate matter, both on a daily 
and an annual basis are not higher than the PM2.5 NAAQS (USDA 2010, EPA 2012). 
 
The Forests work with state regulatory agencies in Arkansas and Oklahoma to determine 
if new or existing industry will impact air quality at the Upper Buffalo Wilderness through 
the Prevention of Significant Deterioration (PSD) permitting process.  No permit actions 
since 2006 have been shown to cause an adverse impact to the Upper Buffalo 
Wilderness (USDA 2011). 
 
Off-site of the prescribed burn, none of the emissions would cause the National Ambient 
Air Quality Standards (NAAQS) to be exceeded, providing state and regional smoke 
management guidelines are followed.  Proper firing techniques and the timing of the 
prescribed burn would limit the impacts from smoke.  These effects on air quality are 
expected to be brief, intermittent and confined to the time of the burn (VMFEIS, Volume 
I, Chapter IV, pp. 116-123). 
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Effects from No Action Alternative  
 
Direct and indirect effects: There would be no major changes to present air quality. 
Exhaust emissions and dust from vehicles passing through the project area would 
continue. Occasionally, local residents will burn trash and small brush piles which will 
generate smoke.   
 
Cumulative effects: The only potential change would be associated with the increased 
risk of wildfires.  The chance of wildfire increases as more fuels buildup occurs.  Wildfire 
releases more pollutants than prescribed fire.   
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Jobi Brown:  NEPA Coordinator/ Biologist/ID Team Leader -- Boston Mountain Ranger 
District 
 
Rickey Williamson:  FMO -- Boston Mountain and Magazine Ranger Districts. 
 
Mike Klick:  Assistant FMO -- Boston Mountain Ranger District. 
 
Scott Mayner:  Lead Timber Marker -- Boston Mountain Ranger District 
 
Rhea Whalen:  Wildlife Biologist -- Boston Mountain Ranger District 
 
Chip Stokes:  GIS Technician -- Boston Mountain and Magazine Ranger Districts. 
 
Jimmy Lindsay:  Forester -- Boston Mountain Ranger District 
 
Ricky Adair:  Engineering Technician -- Boston Mountain Ranger District 
 
Mike Hennigan:  Timber Management Assistant -- Boston Mountain Ranger District 
 
John Lane:  Zone Recreation Program Manager -- Boston Mountain Ranger District 
 
Pritam Chowdhury:  SCEP Archaeologist -- Ozark St. Francis National Forests 
 
Dr. Mary Brennan:  Zone Archeologist -- Pleasant Hill and Boston Mountain Ranger 
Districts 
 
James Bicknell:  Zone Special Uses -- Pleasant Hill and Boston Mountain Ranger 
Districts 
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State Historic Preservation Office, Little Rock, AR 
 
Resource Staff in the Forest Service Supervisor’s Office, Russellville, AR:   
Len Weeks, Terry Krasko, Steve Duzan, Rick Monk, and Dr. David Jurney 
 
U.S. Fish and Wildlife Office, Conway, AR 
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1. INTRODUCTION 
 

a. Purpose and Objective Of This Biological Assessment (BA)/Specialist Report  

  

The Boston Mountain Ranger District is proposing timber harvesting, silvicultural, recreation, road, 

watershed, fisheries and wildlife habitat management treatments on National Forest land southwest 

of Cass, northeast of Shores Lake in Franklin County, Arkansas (see vicinity map).  This project is 

located in multiple sections in Townships 11N 28W, 11N 27W, 12N 28W and T12N 27W.  The 

project area includes multiple compartments and covers approximately 19,991 acres of federal 

property, and is called the the Spirits Project.   

This BA report documents the possible effects of management actions to known and potential 

populations and habitat of Threatened, Endangered and Sensitive (TES) plant and animal species 

within the limited areas of proposed disturbance.  The area of influence is considered the analysis 

area for this document.  The area of influence is the area which could be affected by any of the 

project’s proposed activities.  This size of this area could vary between terrestrial and aquatic 

habitats.      

This BA is in accordance with direction given in Forest Service Manual 2670, 2670.5, 2672.3, 

2672.41 and 2672.42 and guidance from the Ozark-St. Francis National Forests Supervisor’s 

Office. As part of the National Environmental Policy Act decision-making process, the BA 

provides a review of Forest Service (FS) activities in sufficient detail to determine how a proposed 

action may affect or will affect any TES species. Objectives of the BA are as follows:  

 

• Ensure that FS actions do not contribute to loss of viability of any native or desired non-native 

plant or animal species or contribute to trends toward Federal listing of any species;  

• Comply with the requirements of the Endangered Species Act, that actions of Federal agencies 

not jeopardize or adversely modify critical habitat of Federally-listed species and to document 

the need for consultation with the USDI Fish & Wildlife Service (F&WS);  

• Provide a standard process to ensure that TES species receive full consideration in the decision-

making process (decision makers will consider information in this BE to ensure that no species 

is placed in jeopardy by management actions);  

• Meet requirements of FS Manual 2672.43 which provides direction for the preparation of site-

specific BEs, including when to conduct an inventory for TES plant and animal species;  

• Address effects of management activities to the plant and animal species habitat and/or potential 

habitat of TES species on the OSNF TES list, and  

• Incorporate any mitigation measures specifically addressing any potential impacts from 

management activities related to known TES habitat or potential habitat.  

 

The best available information on TES species has been used to document this BA with 

sources that include data gathered during review of the scientific literature; review of surveys 

which have been conducted within or adjacent to the areas but which have not been 

published; conversations with knowledgeable individuals in the academic/scientific/resource 

management communities; and my best professional judgment and the best available science 

in an effort to determine which TES species occur or may occur within the proposed project 

area.  
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2.  PURPOSE/NEED OF PROPOSED ACTIONS 

The actions proposed were developed from field reviews that determined management needs for 

this area based on the goals established by the Revised Ozark-St. Francis National Forest Land and 

Resource Management Plan (hereafter referred to as the Forest Plan), and conditions encountered 

on the land.  The interdisciplinary team proposing these actions consists of a forester, wildlife 

biologist, recreation manager, engineering technician, fire management officer, and forestry 

technicians.   

This project complies with the Forest Plan for nine distinct management areas.  The majority (13,724 

ac) is in 3.E High Quality Forest Products.  Another 3,022 ac is in 3.C Mixed Forest.  The most 

downstream Forest Service owned section of the corridor of the Mulberry River (1.C. Designated Wild 

and Scenic River) is represented by about 1,757 ac.  Other management areas include 1.H. - Scenic 

Byway Corridors, 2.A. - Ozark Highlands Trail, 3.B. - Oak Woodland, 3.I. - Riparian Corridors, 3.J. - 

Pastures and Large Wildlife Openings and 2.C. - Developed Recreation Areas.   

Healthy forests and watersheds, diversity of plant and animal species, safe and suitable access to 

the forest, a balance of traditional and emerging recreational opportunities, and continued local 

economic support are the desired future conditions for the project area as well as the Ozark 

National Forest as a whole.  The Spirits Project has been proposed in order to improve forest and 

ecosystem health as well as to enhance watershed conditions.  Improving wildlife habitat, reducing 

competition between trees, and improved visual quality and access for forest users are important in 

this area.   

Restoration of native ecological systems and improvement of wildlife habitat are the highest 

priorities in managing our natural resource base in order to have a lasting effect on future 

conditions of the forest.  Habitat diversity for animals and plants, including threatened, endangered, 

and/or sensitive species would be maintained or improved by the management activities proposed.  

 

Need to Improve Roosting and Foraging Habitat for the Endangered Indiana Bat 

 

The Indiana bat, considered by the Fish and Wildlife Service as a federally listed endangered 

species, is known to occur within the analysis area. The life history habits are similar to other North 

American bats in that they hibernate in caves in the winter and forage and roost in the spring and 

summer. There are large areas of sandstone karst habitat including caves with the analysis area 

which serve as potential or known habitat for the Indiana Bat as well as other threatened and 

endangered species. Large trees in the open or on edges, open canopies and open understory 

conditions are believed to be preferred. Roost tree availability is excellent within the project area 

due to plentiful dead and dying hardwood and shortleaf pine trees. Foraging habitat is fair in the 

general forest area of the proposed project. However, openings such as roads, power-line rights-of 

ways, pastures, some stream/riparian corridors, and wildlife openings (particularly those near water 

sources) provide excellent foraging habitat.  Therefore it is important to ensure that habitat in the 

project area are functioning at an optimal level. 

 

The Forest Service has identified areas within five miles of where Indiana Bats are likely to 

hibernate during the winter as ‘secondary zones’ in the Forest Plan.  Areas within a quarter mile of 

hibernation areas are called ‘primary zones’.  Secondary zones are used most frequently as roosting 

and foraging habitat.  Approximately 94 percent of the proposed project area is within a secondary 

zone and less than one percent of the project area is within a primary zone.   

Within the secondary zone for the Indiana bat, Forest Plan standards FW48 and FW49 provide 

direction to develop foraging habitat through regulation and maintenance of optimal overstory 
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density (50 to 70 percent canopy closure) using timber harvest, non-commercial thinning and 

prescribed fire.  Currently, there is less than 1% of the tree overstory in the optimal range within the 

project area.  The actions proposed in this project would work toward achieving the optimal over-

story density to benefit both hibernation and foraging habitat for this endangered species.  To allow 

for sustainability of the native forest types, up to 10% of the forested acres are allowed to be 

regenerated during a ten year entry cycle. 

 

PROPOSED ACTIONS  
 

3. PROPOSED ACTIONS/ALTERNATIVES 
 
Alternative 1-Proposed Action: 

 

VEGETATION MANAGEMENT  

Thinning Methods 

Thinning removes less vigorous trees to reduce competition between remaining trees. This would 

increase growth and vigor of the remaining trees and increase their resistance to disease and insects. 

Vigorous growth also aids in carbon sequestration which occurs at a higher rate if trees are allowed 

to grow unhindered by competition. Thinning these stands would also increase the amount of 

sunlight reaching the forest floor and improve conditions for ground level plants such as bluestem 

grasses and various forbs. 

Pine Thin (PT) (3,995 acres).  Many stands in this category are considered to be overstocked at 90 

to 200 square feet of basal area.  Mechanically thinning these stands would remove the lower 

quality trees which would improve the quality of the residual stands by releasing the dominant and 

co-dominant trees on 2-3 sides.  Poorly formed and suppressed trees would be targeted for removal 

while maintaining residual basal areas prescribed in plan standards inside Indiana Bat Zones and 70 

square feet of well-formed trees with healthy crowns outside of bat zones. 

Hardwood Thin (HT) (2,067 acres).  Many stands in this category are considered to be 

overstocked at 100 to 120 square feet of basal area.  Mechanically thinning these stands would 

remove the lower quality trees which would improve the quality of the residual stands by releasing 

the dominant and co-dominant trees on 2-3 sides.  Poorly formed and suppressed trees would be 

targeted for removal while maintaining residual basal areas prescribed in plan standards inside 

Indiana Bat Zones and 70 square feet of well-formed mast producing tree species with healthy 

crowns outside of bat zones. 

Pine/Hardwood Thin (PHT) (120 acres).  Many stands in this category are considered to be 

overstocked at 100 to 120 square feet of basal area.  Mechanically thinning these stands would 

remove the lower quality pine and hardwood trees which would improve the quality of the residual 

stands by releasing the dominant and co-dominant trees on 2-3 sides.  Poorly formed and 

suppressed trees would be targeted for removal while maintaining residual basal areas prescribed in 

plan standards inside Indiana Bat Zones and 70 square feet of well-formed trees with healthy 

crowns outside bat zones.   

Pre-Commercial Thin (PCT) (221 acres).  These shortleaf pine sapling stands are overstocked 

with pine and hardwood seedlings/saplings. These stands would be thinned using hand tools or 

mechanical means on 12’x12’ spacing.  Herbicides would be utilized to control stump sprouting 

and maintain free to grow conditions. 
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Non-Commercial Thin (NCT) (718 acres).  These hardwood sapling stands are overstocked with 

hardwood seedlings/saplings. These stands would be thinned using hand tools or mechanical means 

on 12’x12’ spacing.  Herbicides would be utilized to control stump sprouting and maintain free to 

grow conditions. 

Regeneration Methods 

Regeneration stands would be delineated on the ground to create optimum edge and group opening 

density that would favor the needs of various wildlife species and would follow Forest Plan 

standards. Maximum even-aged or two-aged regeneration stand size would be limited to 80 acres 

for pine stands and 40 acres for hardwood stands unless they are the result of natural catastrophic 

conditions such as fire, insect or disease attack, or windstorm.  Openings created by even-aged and 

two-aged regeneration treatments would be separated from each other by fully stocked stands of at 

least 10 acres in size with a minimum of 330 feet in width.  Regeneration areas would no longer be 

considered openings when they have reached five years. Regeneration treatments would be laid out 

on the ground following these guidelines during sale preparation and would be staggered in 

alternate years for harvesting.   

Pine Shelterwood (PS) (882 acres).  Method of regenerating an even-aged stand in which a new 

age class develops beneath the residual trees.  The initial harvest prepares the seedbed and creates a 

new age class where natural regeneration is preferred. In the first phase, 70 percent of the overstory 

is removed.  Site preparation would be accomplished utilizing herbicide and controlled burning 

methods.  Periodic herbicide releases would often be necessary to promote desirable tree species.  

With adequate regeneration, the second phase removes the remaining overstory. 

 Silvicultural Treatments:  

1. Herbicide site prep 

2. Site prep burn 

3. If stand adequately stocked after five years remove sheltering trees 

4. If stand not adequately stocked, implement artificial regeneration as directed 

by the Forest Plan 

5. Apply two herbicide releases of preferred growing stock 

6. Apply herbicide pre-commercial thin 

Hardwood Shelterwood (HS) (265 acres).  Method of regenerating an even-aged stand in which a 

new age class develops beneath the residual trees.  The initial midstory removal and site prep burn 

prepares the seedbed promoting a new age class where natural regeneration is preferred. In the 

initial harvest, 70 percent of the overstory is removed.  Site preparation would be accomplished 

utilizing herbicide and controlled burning methods.  Periodic herbicide releases would often be 

necessary to promote desirable tree species.  With adequate regeneration, the second harvest 

removes the remaining overstory. 

 Silvicultural Treatments:  

1. Midstory Removal/Herbicide stump treatment 

2. Site prep burn to remove leaf litter 
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3. Harvest treatment 

4. Herbicide site prep 

5. If stand adequately stocked after five years remove sheltering trees 

6. If stand not adequately stocked, implement artificial regeneration as directed 

by the Forest Plan 

7. Apply two herbicide releases of preferred growing stock 

8. Apply herbicide non-commercial thin 

Site Prep and Plant (53 acres).  These stands have been affected by several catastrophic events 

such as red oak borer infestation, the ice storm of 2009, two years of extreme drought conditions in 

2011 and 2012, and Hypoxylon Cankers. Stands would be treated with herbicide site prep followed 

by a site prep burn. Stands would then be artificially regenerated with follow up stocking surveys 

with two potential herbicide releases and one application of herbicide non-commercial thin.  A 

diversity of native mast producing hardwoods are the target species. 

Plant Pine and Hardwood (Plant P/HW) (251 acres).  These stands have been affected by 

several catastrophic events such as red oak borer infestation, the ice storm of 2009, two years of 

extreme drought conditions in 2011 and 2012, and Hypoxylon Cankers. Stands would be treated 

with herbicide site prep followed by a site prep burn. Stands would then be artificially regenerated 

with follow up stocking surveys with two potential herbicide releases and one application of 

herbicide non-commercial thin.  A diversity of native mast producing hardwoods and shortleaf pine 

are the target species. 

Removal (R) (157 acres).  These stands are recently acquired forest service land.  They were 

improperly managed from the previous ownerships and are either improperly stocked with shade 

tolerant species as the overstory or fully stocked with cedar only beneath a previous shortleaf pine 

seed tree harvest.  These stands would have all midstory and overstory trees removed, except the 

occasional well-formed mast producing hardwood or seed bearing shortleaf pine, and artificial 

regeneration would be implemented following herbicide site prep with follow up site prep burn.  

Stocking surveys would be performed with the potential for two herbicide releases and one pre-

commercial thinning treatment. 

Hardwood Sanitation Thin/Salvage (HW Salvage) (486 acres).  These stands have been affected 

by several catastrophic events such as red oak borer infestation, the ice storm of 2009, two years of 

extreme drought conditions in 2011 and 2012, and Hypoxylon Cankers.  Removal of damaged, 

diseased, and insect infested trees.  Stands would be thinned down to shelterwood conditions where 

possible preferably leaving 30 square feet of basal area.  The residual trees would be kept in place 

as protection for regeneration.  Feasibility of commercial timber harvest may not exist within a 

logical time frame for implementation.  All stands would receive site preparation activities 

preferably utilizing herbicide site prep followed by a site prep burn, stocking surveys, two herbicide 

releases and one non-commercial thin. 

Wildlife Stand Improvement (WSI) (17 acres).  Stand would be thinned by removing shade 

tolerant tree species in the understory and midstory to create gaps in the canopy to allow diffuse 

and direct light to reach the ground in a patchy mosaic pattern.  Residual stand should maintain tree 

densities prescribed in Indiana Bat Standards and favor tree species such as white oak, post oak, 

black oak, black cherry, northern red oak, walnut, hickory and shortleaf pine. 
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WILDLIFE HABITAT MANAGEMENT    

Prescribed Burning on approximately 6,107 acres.  Not all of the designated areas would be 

burned at one time.  On a rotational basis, specific units would be identified to burn each year based 

on forest plan objectives and guidelines as well as fuel and weather conditions.  Burn units may be 

burned more than once to mimic the natural fire regime and meet management objectives.  Burn 

frequency following initial burns would also be based upon monitoring, but would likely be every 3 

to 5 years. Control lines would consist primarily of previously established control lines, roads, 

and/or creeks.  In addition to the burn units, site prep burns would be needed in salvage and 

regeneration areas associated with timber harvesting.  Approximately 60 miles of fire line may be 

needed to burn these areas.  This figure may be reduced by the availability of natural fire breaks 

such as roads and creeks.   

Construction of 11 new wildlife openings (approximately 55 acres) to provide a more even 

distribution of early successional habitat across the landscape for wildlife cover and forage.  

Work would include the initial clearing of openings with a dozer.  Other treatments after initial 

construction could include one or a combination of the following:  Brush hogging; disking; seeding 

with native warm season grasses or Forest approved wildlife forages; planting of hardwoods and 

soft mast tree/brush species for wildlife forage and cover at edge or in middle of openings; 

fertilizing; liming; herbicide applications to remove non-native invasive species or woody 

encroachment; hay cutting; prescribed burning; hydro-axing or mastication of woody 

encroachment; chain-saw or hand tool removal of encroaching or woody vegetation; dozer work to 

enlarge or clear openings.  Treatments after initial construction may include follow up maintenance 

on a one to three year rotational basis.  Additional activities may include the construction of 

approximately two miles of roads to access the openings and gate installation (approximately 11) at 

end of the roads to protect the habitat.  Openings may range in size from 1.5 to 5 acres. 

Restoration or maintenance of 39 existing wildlife openings (approximately 195 acres) to 

provide wildlife forage, cover and habitat, particularly early successional habitat.  The project 

area currently contains less than two percent of early successional habitat.  Work may include one 

or a combination of the following:  Brush hogging; disking; seeding with native warm season 

grasses or Forest approved wildlife forages; planting of hardwoods and soft mast tree/brush species 

for wildlife forage and cover at edge or in middle of openings; fertilizing; liming; herbicide 

applications to remove non-native invasive species or woody encroachment; hay cutting; prescribed 

burning; hydro-axing or mastication of woody encroachment; chain-saw, hand tool or mechanical 

removal of encroaching or woody vegetation; dozer work to enlarge or clear openings.   

Approximately 40 of the openings would include enlargement from one acre up to five acres in 

size.  Treatments may include initial restoration and follow up maintenance on a one to three year 

rotational basis.  Additional activities may include the brushing, limbing and maintenance of roads 

leading to the openings and gating of the roads to protect the habitat (approximately 40 gates).  

Openings may be from one and a half to up to five acres in size. 

Cave Gates.  Install up to six cave gates at the entrance of caves in the project area.  Surveys of 

caves in 2013 (including one known Indiana bat hibernacula cave) revealed vandalism and human 

disturbance.  Gates would be installed in cooperation with the United States Fish and Wildlife 

Service to protect Threatened, Endangered, or Sensitive (TES) bat habitat.  Gates would be welded 

and be made with aluminum or steel. 

Road Closure Devices.  Install up to 15 gates at illegal, closed or decommissioned roads to protect 

large sites of TES plant habitat areas and to improve watershed conditions.   
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Glade Restoration on eight glades (approximately 150 acres).  To restore habitat for TES 

Species.  Methods may include one or a combination of the following:  removal of cedar trees, 

other woody encroachment and/or non-native invasive species through mechanical, hand tools, 

herbicide or prescribed burning methods for initial restoration and follow up maintenance.   

Restoration/maintenance of approximately 52 existing ponds (approximately 160 acres).  This 

is to provide wildlife feeding and watering areas, amphibian and reptile habitat, and fisheries 

habitat.  A large percentage of the ponds have little to no water.  Restoration activities may include 

one or a combination of treatments:  Mechanical reconstruction or enlargement, clearing of woody 

vegetation from dams, addition of structure (trees/rocks/artificial reef), liming, fertilizing, treatment 

of non-native invasive species through mechanical or chemical methods, adding bentonite to help 

hold water, bank/shore planting, stabilization to improve watershed conditions and to provide 

wildlife cover/feeding and fish stocking.  Activities may include initial restoration/reconstruction 

and some follow up maintenance if needed.  Ponds may be reconstructed in size from 0.5 acre up to 

three acres. 

Culvert Replacements.  Surveys revealed that crossings at Cripple Branch at FS 1521 and Big 

Eddy Hollow at FS 1501 are barriers to fish passage.  Existing structures would be replaced with 

bottomless box bridges.  Some stream bank stabilization may be included in construction; utilizing 

natural materials, rock or geotextile.  Other activities may include reshaping or widening of the 

associated road approaches/departures. 

Riparian corridor restoration.  Large sections of riparian areas along Spirits Creek, Mulberry 

River and Nix Hollow need restoration/stabilization due to natural or human caused stream bank 

failure, illegal trails, etc.  These areas would be restored as budget and time allows to natural 

vegetative conditions through native cane restoration and/or stream bank stabilization.  Methods 

may include thinning small sections of riparian corridors to a 60-80 basal area to encourage 

regenerated or planted cane growth, rip-rap, cane, or geotextiles for steam banks. Some fencing 

may be used in expansive open areas where off highway vehicle use is heavy and cannot be 

controlled through normal trail/road closures. 

Stream/pool habitat restoration.   Add large woody debris to Spirits, John Turner, Cripple 

Branch, Nix, Big Eddy Hollow, Rock and Fanes creeks to create pool habitat for aquatic species if 

surveys reveal a need. 

Non-native Invasive Species (NNIS) Eradication.  Treat a maximum of 2,000 acres per year of 

non-native invasive species.  Treatments will include spot spraying or boom-mounted tractor 

spraying.  Chemicals used would be glyphosate, triclopyr, imazapyr, picloram or a combination of 

any of the three.  It is estimated that over 2,000 acres within the project area are infested with 

NNIS.  Field surveys of the area revealed Serecia lespedeza, multi-flora rose, air-potato, Japanese 

honeysuckle, large areas of tree of heaven, mimosa, fescue, bi-color lespedeza and stiltgrass.  Any 

federally or state listed NNIS species would be treated as budgets and time allows.  Site specific 

analysis would occur before any treatment occurs.   

Installation of educational/interpretive signs.  This would occur at key areas to interpret project 

activities and restoration efforts as budget and time allows. 

Mobility impaired hunter access (2-10 blinds).   This would take place at selected wildlife 

openings.  Portable blinds would be installed as budgets allow and would be removed after hunting 

seasons.  Hunters would utilize blinds through a check in system at the local District Office. 
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ROAD MANAGEMENT    

Currently, this area has more than 6.12 miles of vehicular access (including closed and 

unauthorized roads) per square mile.  An objective for the forest is to “Strive to reduce roads to a 

density of three miles/square mile in sixth level watersheds based on watershed assessments, the 

roads analysis process (RAP), and budget constraints” (Forest Plan).  The proposed road 

management activities within the project area would help to meet this objective by reducing the 

road density to less than six miles per square mile. 

Maintenance on approximately 56.8 miles of forest roads.  This consists of road maintenance 

work to be accomplished prior to commercial hauling to make a road suitable and safe for 

commercial use.  Prehaul maintenance includes such activities as surface blading, ditch and 

drainage maintenance, slide and slough removal, brush removal, and road opening.  It does not 

include reconstruction work. 

Decommission approximately 35.20 miles of system roads and approximately 100 miles of 

unauthorized roads or trails.  Over the past 10-15 years, many miles of unauthorized or user 

created roads and trails have appeared on the landscape.   It is estimated, through aerial 

photography and field inventory, that there are approximately 100 miles of these unauthorized 

roads within the project area.  These, along with Forest Service designated roads would not need to 

be left on the landscape because the Forest Service roads are no longer needed to conduct resource 

management activities and the unauthorized roads are unsafe and also contribute to resource 

degradation. Activities involved in decommissioning would vary depending on the specific road 

condition encountered such as the amount of natural recovery that has already taken place.  The 

range of decommissioning activities would include scarifying, water barring, planting roads to 

native grass seed or forest approved forage mix, blocking, and/or full re-contour to the natural 

topography using heavy equipment (obliteration).  This would protect wildlife from vehicular 

disturbance, provide additional wildlife food sources and reduce erosion from these roads which 

would contribute to a healthier watershed.  These roads and trails would no longer be available for 

any type of vehicular use. 

Reconstruction of approximately 10.7 miles of Forest Service Roads.  These roads are seldom 

used and inadequate for timber resource use and need to be reconstructed to improve access and 

safety to these areas. About 4.2 miles of the reconstructed roads would be closed and about 6.5 

miles would be left open.  About 0.17 miles of reconstruction on the existing road template 

between Shore’s Lake Road and 95420Q would include improving the use at the existing low water 

crossing at that point.  This road segment would allow public access to the river and also be used to 

access timber stands and as a route to remove timber products on the east side of the Mulberry 

River.  This existing crossing would be stabilized with native material at the stream transition line 

and blocked with a road closure device at the river.  It would be used only during periods of very 

low water levels to lessen any potential for erosion and sedimentation.   

Closure of approximately six miles of Forest Service Roads. These roads would be closed to 

prevent potential environmental disturbance by frequent use and would only be used as needed for 

resource management activities such as rehabilitating wildlife openings and improving wildlife 

ponds. Road closure devices such as gates may be placed on the road entrances to temporarily 

prohibit traffic.   

 

Approximately nine borrow pits would be needed to accomplish road activities. These are 

needed to reduce costs of performing road work activities and to lessen the impact of construction 

equipment on roads in the landscape. 
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RECREATION MANAGEMENT    

There are many opportunities in this area to enhance recreation experiences while at the same time 

improving public safety.  Actions needed to meet these goals include managing the designations of 

roads to accommodate Off Highway Vehicle (OHV) use in appropriate areas and improving hiking 

experiences along the Ozark Highlands Trail (OHT) corridor.  

Change vehicle use status on approximately 16 miles of roads currently open to all vehicles 

(includes OHV use) to roads open to highway vehicles only (excludes OHV use).  There are 

many short, dead-end segments of roads that currently allow OHV use in the project area.  These 

segments have deteriorated over time creating unsafe conditions and are contributing to excess 

sedimentation in area streams.  Excluding OHV use on these segments would improve public 

safety, improve watershed conditions, and reduce maintenance costs.  This proposed action is a 

function of closing most of these road segments as described in the previous Roads Treatments 

section.  

Designation change on approximately 29 miles of existing non-OHV routes to allow all OHV 

use.  This would enhance OHV user experience by creating loop routes and allowing easy access to 

the Mill Creek OHV Trail system to the north of the project area.  It would also allow more 

opportunities in appropriate areas for OHV enthusiasts while decreasing user conflicts in areas not 

suited to OHV use.  

Develop a spur loop trail as part of the Ozark Highlands Trail (OHT) around Black 

Mountain of approximately 2.6 miles.  The Ozark Highlands Trail Corridor crosses the northern 

portion of the project area.  Creating a spur loop on Black mountain would provide excellent scenic 

views overlooking Gray’s Spring Recreation Area while increasing hiking opportunities and 

experiences.   

Open trail to OHVs only on approximately 0.6 mile of existing road.  This is needed to 

complete a loop to connect two segments of existing roads open to all vehicles.  Width restrictors 

would be installed on each end of the trail to prevent use by vehicles wider than OHVs. 

 
Alternative 2 –No Action:   This alternative proposes no new actions for this area.  The current 

natural processes will continue to advance and the current types of resource concerns will remain.  
This alternative is required by the National Environmental Policy Act of 1969 (NEPA), and serves as a 

baseline for comparison of alternatives considered in detail. 
  

4.  CURRENT CONDITIONS/SURVEY INFORMATION 

The overstory of the area consists of shortleaf pine, northern red oak and white oak.  The majority 

of the overstory is in closed canopy conditions.  The mid-story and ground vegetation components 

and densities in the analysis area are typical of those found in the cover types of the area.  The 

species composition in the mid-story consists of oak, hickory, dogwood, persimmon, sassafras, 

sweetgum, locust, blackgum, elm, pine, redcedar, and red maple.  Common shrubs and vines found 

include French mulberry, hawthorns, blueberries, viburnums, greenbriers, blackberry, honeysuckle, 

and grape.  Grasses and other herbaceous vegetation in the understory include bluestem, foxtail, 

nutsedge, poison ivy, greenbrier, Desmodium, and panicums.  Understory vegetation favorable to 

many species of wildlife is sparse or lacking.   

 

A large part of the analysis area has non-native invasive species (NNIS), predominately serecia 

lespedeza, tree of heaven, tall fescue, mimosa, Japanese honeysuckle.  Over 2,000 acres of habitat 

within the analysis area have NNIS present.  NNIS jeopardizes the ecological integrity of the 
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riparian corridors as well as displaces native plant and wildlife species.   

 

The entire analysis area resides within the secondary management zone for the Indiana bat,  an 

Endangered Species.  In the secondary management zone, there is less than 1% of the tree overstory 

that is in the optimal overstroy denisity range of 50-70% canopy closure.  Within the primary 

management zone for the Indiana bat, the overstory is currently at a 100% canopy closure.  The 

current condition does not meet the optimal overstory density of 60-80% canopy closure within the 

primary zone around Indiana bat hibernacula.  There are over 20 documented caves and large areas 

of karst habitat with the analysis area that is potential or known habitat for TES species.  In 

addition, there are known Indiana bat roost tree snags located throughout the analysis area.  The 

majority of the analysis area was mist netted for TES bat species as well as common bat species 

from 2008-2014.  Acoustic bat monitoring routes (3) have also occured within the analysis area 

from 2010-present.  Roost tree availability is excellent within the project area because there is a fair 

amount of dead and dying hardwood and shortleaf pine trees for a varitey of wildlife species, to 

include the Indiana bat.   

 

There are several glade areas within the analysis area that have potential habitat for TES species.  

These areas, however, have been encroached with Eastern red cedar and other woody species of 

vegetation.  Early successional habitat is minimal in the area, with approximately 410 acres that are 

classified as fields, wildlife openings or early successional habitat.  This type of habitat is 

extremently lacking within the analysis area. 

 

Wildlife, fish and plant species and their habitats in the analysis area are managed in cooperation 

with the Arkansas Game and Fish Commission (AGFC), and the Arkansas Natural Heritage 

Commission (ARNHC).  The state wildlife management agencies main responsibilities are to set 

policy for hunting and fishing regulations and law enforcement programs.  The Natural Heritage 

Commission is responsible for collecting and maintaining information on rare plants, animals and 

natural communities in Arkansas.  The Forest Service is responsible for managing fish and wildlife 

habitat conditions.  The following discussion focuses on the habitat conditions that support wildlife 

populations and fisheries. 

 

Several sources were used to determine the federally Endangered, Threatened, and Regional 

Forester’s Sensitive (TES) species that are known to occur or have the potential to occur within the 

proposed project area.  These include Forest Service GIS data layers, the NatureServe website 

(www.natureserve.org), and records from field surveys conducted by Forest Service personnel and 

surveys conducted under contract or cooperative agreement by other individuals, agencies, or 

universities.  GIS data layers were created from District field survey records and data obtained from 

the Arkansas Natural Heritage Commission.   

 

Specific survey information for each species will be listed under species that are addressed in this 

BA.   All of the listed project files, surveys, reports, etc. are available for review at the Boston 

Mountain Ranger District office in Ozark, Arkansas.  

 Biological field surveys of the project area by Whalen (District Biologist),  

2007-2014. 

 NNIS/Biological field surveys of the Spirits Creek watershed project by 

contractor Gene Leeds et. al (retired Forest Service Biologist), 2012. 

 NNIS/Biological field surveys of the Mulberry River and Spirits Creek 

watersheds by contractors and students Woolsey, Oliver and Lovett (contractor, 

Biological Science Aids), 2012. 
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 Fish surveys of Spirits Creek, Mulberry River, Big Eddy and Hurricane Creeks 

by Brown et. al (NEPA Coordinator), 2012. 

 Large wood surveys (LWD) of Spirits Creek, by James Whalen (Forest Fisheries 

Biologist), 2014. 

 R8 breeding bird survey points by Frank and Debbie Palmer (retired), 2004-

present. 

 Eastern wild turkey surveys and vegetative surveys of the analysis area by 

Pittman, Krementz and Coulter (graduate research student, unit leader of USGS 

Fish & Wildlife Research Coop Unit), 2011-2014. 

 Mulberry River mussell surveys, James Whalen and John Harris (Forest 

Fisheries Biologist and Biologist with Ark. Highway Dept.), 2011, 2012. 

 Bear den surveys and bait surveys, Myron Means, Appleton et. al (Arkansas 

Bear Biologist, AGFC and USFS Widlife Technician), 2007-present. 

 Hurricane Creek Watershed Assessment, July 2004. 

 Bat mist net surveys and roost tree surveys of Rosson Hollow by Shane Prescott, 

Stephen Brandebera and Dr. Tom Ritsch (Arkansas State University, 2003, 

2004). 

 Indiana bat roost tree surveys of Rosson Hollow area by Tracy Kloutz and Dr. 

Tom Ritsch (Arkansas State University), 2011. 

 Bat mist netting surveys of the project area by Moore et. al, ASU, 2008-2013. 

 Biological field surveys of the project area by Culver (Biological SIS students), 

2003 and Palmer (Forestry Tech), 2003. 

 Amphibian surveys by Ben Culver (Former Biological Science Aid), 2003.  

 American burying beetle surveys completed in 2005, 2008 (no captures) and 

surveys in 1998 as well (no captures).  Surveys done by Cain, Leimer, Lowry, 

Rylee, Odegard and Burgess. 

 Deer spotlight surveys of the Main Division, Odegard, Rylee et al., 2002-2010. 

 Incidental deer surveys of the Main Division, Whalen et. al, 2011-present. 

 Final Report – Dr. Henry Robison on Crayfishes of the Boston Mountain and 

Magazine Mountain Ranger Districts, Ozark National Forest, Arkansas (1998). 

 Stream surveys/habitat assessment of Sprirts, Nix and Salt Fork Creeks, Jobi 

Brown (District NEPA Coordinator/Biologist), 2006. 

 Final Report – Dr. Henry Robison on Distribution and Status of the Longnose 

Darter in the Ozark National Forest (1992). 

 Walk-over surveys and monitoring records by William Puckette (U.S. Fish and 

Wildlife Service contractor-2000-present). 

 Stream stability surveys of Spirits, Hurricane and Nix Hollow Creeks by Jobi 

Brown (NEPA Coordinator), 2003. 

 Fisheries surveys conducted in Little Mill Creek, Deer Creek and Hurricane 

Creek in 1998 by Chad Hargraves, current PhD student, University of Oklahoma 

with followup surveys done in 2002 by Rhea Rylee, former Fisheries Biologist 

trainee, Boston Mountain Ranger District. 

 Bat surveys & smoke contaminant monitoring in caves by U of A graduate 

student Michelle Caviness, 2001-2002. 

 Fisheries surveys in Salt Fork and Spirits Creeks, (Brown, Golden, Culver, 

Rylee and Odegard), 2003. 

 Macro invertebrate and crawfish surveys conducted in Mill Creek with Dr. 

Henry Robison (SAU), 1999.  
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 Mulberry River Freshwater Mussel Survey, Arkansas Tech University (1996). 

 A Comparative Study of the Flora, Fauna, and Water Quality of Springs in the 

Ozark National Forest by April Hargis, current District Biologist, Mississippi. 

National Forests, 1995. 

 County occurrence records provided by the Arkansas Natural Heritage 

Commission. 

 Plant distribution and occurrence records identified in Smith’s An Atlas and 

Annotated List of the Vascular Plants of Arkansas, 1988.  

 Arkansas Mountain Lion Survey 1988-1991 (McBride). 

Fisheries 

 

Existing Conditions 

 

The only perennial stream that lies within the analysis area is the Mulberry River.  Flow in this 

river fluctuates with seasonal rain events. The Mulberry River is a Wild and Scenic river that flows 

62.3 miles from its headwaters 2.5 miles south of Fallsville, AR to its confluence with the Arkansas 

River.  Approximately 56 miles runs through Forest Service lands, with scattered private property 

along the river within National Forest Service boundary. 

Two road crossings, located on Big Eddy Hollow and Cripple Branch were indentified in 2005 by 

the Center for Aquatic Technology Transfer (CATT) team as barriers to fish passage.  There are 

many miles of illegal OHV trails in the riparian areas and are exposed dirt trails with little to no 

vegetation. Some of the trails run into the creeks and into the Mulberry River.  These trails are 

contributing sediment into the Mulberry River and other associated streams. 

The Mulberry River is a popular recreational stream and has a good smallmouth bass fishery.  The 

Mulberry River has been heavily studied and surveyed for fish, macroinvertebrates and habitat for 

over ten years.  Surveys have been conducted on this river by USFS, USGS, ADEQ, Dr. Henry 

Robison, Arkansas Tech University, Arkansas Game and Fish Commission and many others.  All 

of the Management Indicator Species have been found in this river.  The Longnose Darter (Percina 

nasuta), a Forest sensitive species, has been found in the Mulberry River drainage.  It is rare, and is 

very sensitive to environmental disturbance.  The Smallmouth bass (Micropterus dolomieui), a 

Management Indicator Species, is found at many locations in the Mulberry River.  This species of 

bass is especially intolerant of high turbidity and siltation, and intolerant of habitat alteration.  

Results of all the surveys can be viewed at the Boston Mountain Ranger District Office at Ozark, 

Arkansas. 

Other streams, such as Spirits, Salt Fork, Rosson, Big Eddy, Cripple Branch, Fanes and John 

Turner Creeks exist with only shallow water flows through gravel beds or over bedrock. Streams 

within the project area, as with most lower-order streams in the Ozarks, have intermittent flow 

during the low flow period, generally from July – October.  During the low flow period, subsurface 

flow occurs in many stream reaches and is occasionally expressed as surface water in isolated pools 

and a few riffles.  Perennial, contiguous flow does not occur in these streams.  Most of these 

streams, however, have isolated refugia pools that occur all year.  Ephemeral and intermittent 

streams provide seasonal habitat for some aquatic species such as salamanders, crayfish, frogs, 

turtles and aquatic invertebrates. Sensitive salamander species, such as the formerly listed 

Oklahoma salamander, and other metamorphing Eurycea species are found within the analysis area. 

 

There approximately 65 ponds located in the analysis area that serve as aquatic habitat for 

salamanders, frogs, fish, turtles, etc. or watering holes for wildlife.  Of these, approximately 52 of 

these ponds revealed a need for maintenance or reconstruction due to the lack of holding water. 
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The RLRMP sets aside a completely separate management prescription area for Riparian Corridors.  

These corridors encompasses an area of 100-feet on each side of any perennial stream on the 

Forest.  The plan also calls for Streamside Management Zones (SMZ) that range from 50 to 150 

feet for all streams and springs depending on the slope of adjacent channel and if the stream is 

classified as perennial, defined channel, or as a spring.   

 

Crayfish have also been studied in the watershed.  Robison (1998), found that Orconectes meeki, 

Orconectes palmeri longimanus, and Procambarus sp. nov . are  the most abundant crayfish species 

in streams and rivers on the Boston Mtn. Ranger District (Hurricane Creek and Lower Mulberry 

Watershed Analysis, USFS, 2004).   

   

5. CONSULTATION HISTORY  
 
Section 7 of the Endangered Species Act of 1973, as amended, outlines the procedures for 

interagency cooperation to conserve federally listed species and designated critical habitats. The 

OSNF has requested Section 7 formal consultation and has received Biological Opinions (BO) and 

concurrence letters from the USDI Fish & Wildlife Service (F&WS) relating to forest management 

activities planned in the OSNF Land and Resource Management Plan on the Indiana Bat, Gray bat 

and Ozark Big-eared bat (F&WS 1997-1998), the American Burying Beetle (F&WS 1994), Bald 

Eagle (F&WS 1998), four species of mussels and one species of fish (F&WS 2012).   

 

The F&WS (Conway office) is on the district mailing list for all projects requiring NEPA 

documentation. Through the years, informal consultation has been requested and received for 

numerous projects. Phone conversations with F&WS employees occur on an “as needed” basis.   

 

Consultation with the USDI-FWS was conducted on June 25, 2013 at the Conway field office. 

Additional consultation was received on July 21, 2014 in the form of an email regarding new 

information about the Ozark big-eared bat maternity site found outside of the analysis area.  

Informal consultation was required for this project due to the activities that are proposed to occur 

within and adjacent to the primary management zone for Indiana bat hibernacula and the crossing 

proposed on the Mulberry River, which is near potential habitat for the Spectaclecase mussel.  The 

Boston Mountain Ranger District received a letter from the USDI-FWS dated July 10, 2013.  The 

following recommendations were made by the USDI-FWS and will be incorporated as design 

standards/mitigations in accordance with the Endangered Species Act (see attached letter, 

Appendix D): 
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 Additional consultation will be initiated due to some minor changes in the proposed action. 

 

6. SPECIES CONSIDERED AND EVALUATED  

To begin this BA the most current copy of the OSNF TES list was reviewed. The OSNF TES list 

was developed by OSNF Supervisor’s Office (SO) personnel. SO personnel used the Regional 

Forester’s Sensitive Species List and the most current Endangered Species list to develop the OSNF 

List.  

The need to conduct site-specific inventories of TES species for this project was assessed using 

direction in Forest Service Manual 2672.43. Based on this assessment, affected potential habitat in 

the proposed project area has either been inventoried for presence of these and other TES species 

(or were subject to general botanical survey), or the species are completely out of range or habitat 

type. The conclusion that additional surveys are not required for each species listed is based upon 

research or literature sources where available (see literature section at the end of this document).  

Some of these reasons include the following: 

 The species is unlikely to occur because habitat is not present or the project area is outside 

the species' range. 

 A current and adequate site-specific inventory for the species is already available. 

 Survey methods are not feasible or effective.  

 Even if the species is present, the project is expected to have "no effect" or "no impact" on 

the species (for example, because habitat within the project area where the species might 

occur will not be affected.)  

 The project is expected to have "beneficial impacts" without impacts to individuals that 

need to be mitigated (for example, the species is mobile enough to avoid short-term direct 

disturbance and long-term habitat will be improved, or the species is abundant enough 

based on forest-wide population information to be able to take some short-term losses of 

individuals in exchange for improved habitat and expected long-term population increases).  

 Although adverse effects to habitat or impacts to individuals may occur, knowing numbers 

and location of individuals would not improve application of mitigation or assessment of 

the project's effects to viability.  

Federally Listed (Endangered or Threatened) Species 

Twenty-three federally listed species have been identified by the U.S. Fish and Wildlife Service, 

Conway Office as occurring or having the potential to occur on the Ozark-St. Francis National 
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Forests.  These species are listed below in Table 3.  Five new species were added to the list in 2012 

(USDA-Supplement BA for the Ozark-St. Francis NF Land & Resource Management Plan). 

Table 3.  Endangered and Threatened species identified by the US Fish and Wildlife Service as 

occurring or having the potential to occur on the Ozark-St. Francis National Forests.  These species 

are considered in this BA. 

Taxon Scientific Name Common Name Status 
Ozark NF 

Presence 

Project 

Area 

Presence 

Mammal Myotis grisescens Gray Bat E 1 1 

Mammal Myotis sodalis Indiana Bat E 1 1 

Mammal Corynorhinus townsendii ingens Ozark Big-eared Bat E 1 1 

Bird Sterna antillarum Interior Least Tern E 3 3 

Bird Campephilus principalus Ivory-billed Woodpecker E 3 3 

Reptile Alligator mississippiensis American Alligator T 2 3 

Fish Amblyopsis rosae Ozark Cavefish T 2 3 

Fish Scaphirhynchus albus Pallid Sturgeon E 3 3 

Fish Etheostoma moorei Yellowcheek Darter E 2 3 

Beetle Nicrophorus americanus American Burying Beetle E 1 2 

Crayfish Cambarus aculabrum Cave Crayfish E 3 3 

Crayfish Cambarus zophonastes Hell Creek Cave Crayfish E 2 3 

Mollusk Potamilus capax Fat Pocketbook T 3 3 

Mollusk Lampsilis abrupta Pink Mucket E 3 3 

Mollusk Leptodea leptodon Scaleshell Mussel E 3 3 

Mollusk Cumberlandia monodonata Spectaclecase E 1 2 

Mollusk Lampsilis rafinesqueana Neosho Mucket PE 1 3 

Mollusk Quadrula cylindrica cylindrica Rabbitsfoot PT 1 3 

Mollusk Lampsilis streckeri Speckled Pocketbook E 3 3 

Snail Inflectarius magazinensis Magazine Mountain Shagreen T 1 3 

Plant Lesquerella filiformis Missouri Bladderpod T 2 3 

Plant Lindera mellissifolia Pondberry E 3 3 

Plant Geocarpon minimum Geocarpon T 3 3 

Status Codes 

“E” = species is listed as “Endangered” by the USFWS 

“T” = species is listed as “Threatened” by the USFWS 

“PE”=species is listed as “Proposed Endangered” by the USFWS 

“PT”=species is listed as “Proposed Threatened” by the USFWS 
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Ozark NF Presence Codes 

1 = Species is known to occur on the Ozark National Forest. 

2 = Species is not known to occur on Ozark National Forest managed lands, but has suitable habitat within the Forest 

and a known distribution which makes occurrence possible. 

3 = Species does not occur on Ozark National Forest managed lands and is not likely to occur there due to habitat 

requirements or geographic distribution. 

Project Area Presence Codes 

1 = Species is known to occur within the project area. 

2 = Species is not currently known from the project area, but may occur there due to the presence of suitable habitat 

and a known distribution that makes occurrence possible. 

3 = Species is not currently known from the project area and is not likely to occur there due to habitat requirements or 

geographic distribution. 

Eighteen federally listed species, from Table 3 above, were eliminated from consideration for this 

project on the Boston Mountain Ranger District of the Ozark National Forest because they do not 

occur on the Forest or their known distribution is well outside the counties that make up this 

project.  These eighteen species include: interior least tern, ivory-billed woodpecker, American 

alligator, Hell Creek Cavefish, Ozark cavefish, pallid sturgeon, the cave crayfish Cambarus 

aculabrum, fat pocketbook, pink mucket, speckled pocketbook, scaleshell mussel, yellowcheek 

darter, Neosho mucket, rabbitsfoot, Magazine Mountain shagreen, pondberry, Geocarpon and 

Missouri bladderpod .  The proposed action will have “no effect” on these species or their habitat 

and they will not be considered further in this BA.  No further consultation with the US Fish and 

Wildlife Service for these species is required.   

The remaining five federally listed species will be given further consideration in this document due 

to their known occurrence on the Boston Mountain Ranger District or their potential for occurrence 

due to the presence of suitable habitat on the District and records nearby.  These species are 

indicated in bold blue print in Table 3. 

Sensitive Species 

Thirty-two species occurring or having the potential to occur on the Ozark-St. Francis National 

Forests have been identified by the Regional Forester (Region 8) as Sensitive.  These species are 

listed in Table 4 below. 

Table 4.  Regional Forester’s Sensitive species which occur or have the potential to occur on the 

Ozark-St. Francis National Forests.  These species are considered in this BA. 

Taxon Scientific Name Common Name 
Global 

Rank 

Ozark 

NF 

Presence 

Project 

Area 

Presence 

Mammal Myotis leibii Eastern small-footed bat G3 1 1 

Bird Aimophila aestivalis Bachman's sparrow G3 1 2 

  Bird  Haliaeetus leucocephalus   Bald Eagle G5 1 1 

Amphibian Eurycea tynerensis Oklahoma salamander G3 1 3 

Fish Notropis ozarcanus Ozark shiner G3 1 3 

Fish Percina nasuta Longnose darter G3 1 1 

Fish Typhlichthys subterraneus Southern cavefish G3 2 3 
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Crustacean Orconectes williamsi William’s crayfish G2 1 2 

Mollusk Lampsilis rafinesqueana Neosho mucket G2 1 3 

Insect Paduniella nearctica Nearctic paduneillan caddisfly G1? 1 2 

Isopod Lirceus bicuspidatus An isopod G3Q 1 2 

Plant Amorpha ouachitensis Ouachita false indigo G3Q 1 1 

Plant Callirhoe bushii Bush's poppymallow G3 1 3 

Plant 
Castanea pumila var. 

ozarkensis 
Ozark chinquapin G5T3 1 1 

Plant Cypripedium kentuckiense Southern Lady's slipper G3 1 1 

Plant Delphinium newtonianum Newton's larkspur G3 1 3 

Plant Delphinium treleasei Glade larkspur G3 1 3 

Plant Dodecatheon frenchii French's shooting star G3 1 3 

Plant Draba aprica Open-ground draba G3 1 3 

Plant Eriocaulon koernickianum Gulf pipewort G2 1 1 

Plant Fothergilla major Large witchalder G3 2 3 

Plant Juglans cinerea Butternut G3G4 1 3 

Plant Neviusia alabamensis Alabama snow-wreath G2 1 3 

Plant Quercus acerifolia Mapleleaf oak G1 1 3 

Plant Schisandra glabra Bay starvine G3 1 3 

Plant Silene ovata Blue Ridge catchfly G2G3 1 1 

Plant Silene regia Royal catchfly G3 1 3 

Plant Solidago ouachitensis Ouachita Mountain goldenrod G3 2 3 

Plant Tradescantia ozarkana Ozark spiderwort G3 1 2 

Plant 
Trillium pusillum var. 

ozarkanum 
Ozark least trillium G3T3 1 3 

Plant Valerianella nuttallii Nuttall's cornsalad G1G2 2 2 

Plant Valerianella ozarkana Ozark cornsalad G3 1 2 

 

NatureServe Global Conservation Status Ranks 

G1 = Critically Imperiled- At very high risk of extinction due to extreme rarity (often 5 or fewer populations), very 

steep declines, or other factors. 

G2 = Imperiled- At high risk of extinction due to very restricted range, very few populations (often 20 or fewer), steep 

declines, or other factors. 

G3 = Vulnerable- At moderate risk of extinction due to a restricted range, relatively few populations (often 80 or 

fewer), recent and widespread declines, or other factors. 

G4 = Apparently Secure- Uncommon but not rare; some cause for long-term concern due to declines or other factors. 

G5 = Secure- Common; widespread and abundant. 

G#G# = Range rank- A numeric range rank is used to indicate the range of uncertainty in the status of a species or 

community.  A G2G3 rank would indicate that there is a roughly equal chance of G2 or G3 and other ranks are 
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much less likely.  Ranges cannot skip more than one rank.   

Rank Qualifiers 

Q = Questionable Taxonomy- Taxonomic distinctiveness of this entity at the current level is questionable; resolution of 

this uncertainty may result in change from a species to a subspecies or hybrid, or the inclusion of this taxon in 

another taxon, with the resulting taxon having a lower-priority conservation priority. 

? = Inexact Numeric Rank- Denotes some uncertainty about the numeric rank.  (e.g. G3? – Believed most likely a G3, 

but some chance of either a G2 or G4). 

T#- Intraspecific Taxon (trinomial)- The status of intraspecific taxa (subspecies or varieties) are indicated by a “T-

rank” following the global rank.  Rules for assigning T-ranks fallow the same principles for global conservation 

status ranks. 

Project Area Presence Codes 

1= species is known to occur within the project area 

2= species is not currently known from the project area but may occur within the project area due to the presence of 

suitable habitat.   

3= species is not currently known from the project area and is not likely to occur there due to habitat requirements or 

geographic distribution. 

Eighteen Sensitive species, taken from Table 4 above were eliminated from further consideration 

for this project on the Ozark National Forest.  These eliminated species do not occur within the 

project area or do not have suitable habitat, based on consideration of the known and historic 

ranges of these species.  These fourteen species are: Southern cavefish, Neosho mucket, Oklahoma 

salamander, Butternut, Open ground draba, Glade larkspur, Newton’s larkspur, Bush’s 

poppymallow, French’s shooting star, Ozark Shiner, Large witchalder, Ozark cornsalad, Nuttall’s 

cornsalad, Alabama snow-wreath, Mapleleaf oak, Bay starvine, Ouachita Mountain goldenrod and 

Ozark least trillium.  Therefore the proposed project will have “no impact” on these species, and 

they will not be considered further in this BA. 

The remaining six Sensitive species will be given further consideration in this document due to 

their known occurrence on the Boston Mountain Ranger District or their potential for occurrence 

due to the presence of suitable habitat and/or nearby records in the project area.  These species are 

indicated in bold blue print in Table 4. 

7.  EVALUATED SPECIES INFORMATION AND EFFECTS OF PROPOSED 

MANAGEMENT ACTIONS-ALTERNATIVE 1   

Indiana Bat (Myotis sodalis)- Federally Endangered Species 

The Indiana bat was listed as endangered under provisions of the Endangered Species Act (ESA) 

on March 11, 1967.  A Recovery Plan was developed by the U.S. Fish and Wildlife Service, dated 

October 14, 1983.  This range wide recovery plan outlines distributional and life history 

information along with management recommendations and recovery objectives.  In October 1996, 

the Indiana Bat Recovery Team released a Technical Draft Indiana Bat Recovery Plan, with a final 

revised plan due later.  There is no critical habitat (as defined in the ESA) for the Indiana bat on the 

Ozark-St. Francis National Forests, or in Arkansas. 

The greatest threat to the Indiana Bat identified thus far has been direct disturbance of hibernating 

bat clusters in caves during the winter hibernating period from November through March.  They are 

easily disturbed by human activity such as cave vandalism, spelunker traffic, cave 

commercialization, and continuous scientific research (especially over-collecting, too many trips to 

hibernacula, and banding in hibernacula).  The total global population is estimated to be 352,000 

individuals with 85% of these hibernating in seven caves and one mine in the midwest.  The 
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remaining 15% are found in smaller widely scattered locations.  The entire population has been 

declining in recent years. 

The Indiana bat is known to roost in the snags of 23 tree species (21 hardwood–2 pines) and rarely 

roosts in living trees.  Twelve of these 23 have been designated as Class I trees; which means they 

are likely to develop loose exfoliating bark.  Exfoliating (peeling) bark is a preferred roost location 

by Indiana bats.  Class I trees include silver maple, bitternut hickory, eastern cottonwood, white 

oak, shagbark hickory, green ash, red oak, slippery elm, shellbark hickory, white ash, post oak and 

American elm (USDI-FWS, 1999c).  Many of these species are found in stream valleys and 

lowlands and are infrequently encountered in upland pine and pine-hardwood timber stands where 

the dominant tree species is shortleaf pine.  The potential habitat includes all Forest Service acres in 

Arkansas.  

 

Known Arkansas populations consist of winter hibernacula with fewer than 6,000 individuals.  One 

summer maternity colonies has been located in Arkansas in Clay County along the Black River.  

Most reported summer maternity roost sites have been north of the Ozark Mountains in Missouri 

and southern Iowa (Harvey, 1989).  

Recent observation of hibernating bats partially covered with a white fungus currently called 

“white-nose fungus” appears to affecting hibernating bats in caves in New York, Vermont, 

Massachusetts and Connecticut.  Bat species with confirmed cases include Eastern pipistrelle, little 

brown, northern long-eared, Eastern small-footed, and Indiana bats although it is possible that any 

cave-hibernating bat may be affected.  At this time, little is known about the cause or origin of the 

fungus and whether it causes or accompanies the death of the bats.  If  it is transmittable and causes 

bat mortality, it has the potential to decimate large numbers of bats, perhaps entire colonies.  Bat 

and cave researchers are implementing protective measures to reduce the possibility that 

contamination is spread from equipment or the clothing of cavers.  Additional study is ongoing to 

determine the type of pathogen, its origin, and its virulence.  To date, this fungus has been 

identified in Arkansas and in the neighboring states of Missouri, Oklahoma and Tennessee. 

Indiana Bat-Survey Information 

 

The Indiana bat’s life history and habitat requirements, for both the active portion of the year and 

during hibernation, are well known and succinctly summarized by Menzel et al. (2001).  Mist net 

surveys on the Boston Mountain Ranger District have been extensive (Wilhide, Jackson 2000-

2003; Ritsch 2004; Caviness 2001-2003, Medlin, 2005-2007, Brandebura et al., 2008, Moore et. al 

2009-present).  Regular surveys for the Indiana bat on the Boston Mountain and other Districts 

began in 1979 and have been conducted Forest-wide.   Permanent monitoring caves have been 

established on the District and Forest wide.  These sites have been established for over fifteen (15) 

years and are surveyed every two years to note the increase or decrease in this endangered species 

(Harvey et. al., 1979-present).    

 

The Indiana bat is known to hibernate and roost (males) within the analysis area.  Roost tree 

availability is excellent within the project area because there is a fair amount of dead and dying 

hardwood and shortleaf pine trees.  Foraging habitat for this bat within the project area is fair in the 

general forest; however, roads and power-line rights-of ways, pastures and wildlife-openings near 

water sources have excellent foraging habitat, as well as the streams and ponds that are in the 

analysis area because they provide for an uncluttered foraging corridor for bats. 

 

The entire analysis area resides within the secondary management zone for the Indiana bat.  In the 

secondary management zone, there is less than 1% of the tree overstory that is in the optimal 
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overstroy denisity range of 50-70% canopy closure.  Within the primary management zone for the 

Indiana bat, the overstory is currently at 100% canopy closure.  The current condition does not 

meet the optimal overstory density of 60-80% canopy closure within the primary zone around 

Indiana bat hibernacula.  There are over 20 documented caves and large areas of karst habitat with 

the analysis area that is potential or known habitat for TES species.   

 

The analysis area was netted in May of 2012 and 2013 by Patrick Moore et. al (Arkansas State 

University), with no Indiana bat captures.  Acoustic survey routes that run through the area have 

not had positive Indiana bat call identification to date. 

Indiana Bat-Environmental Baseline 

Indiana bats were first surveyed in the late 1950’s.  In the decades since then, additional colonies of 

hibernating Indiana bats were discovered and knowledge of the distribution and status of the 

species has expanded.  This species was listed due to documented population losses and because it 

is extremely vulnerable to disturbance and destruction during the winter hibernation season when a 

high proportion of its population congregates in a small nuber of cave and mines.  Despite 

protection of many of these hibernacula, the overall population has continued to decline.  

Population losses, however, are not universal throughout the range of the species.  The population 

in the southern portion of the Indiana bat’s range has suffered disproportionately and declined (80% 

decline in hibernating bats) while those in the northern Midwest and Northeast have maintained or 

increased in numbers during the same time period.  The exact causes of continued decline of the 

Indiana bat are unknown because many of the hibernacula have been protected.  Declines may be 

associated with bat activity during the active portion of the year.  

The Boston Mountain Ranger District does have Indiana bats, winter hibernacula and summer 

roosting habitat.  The nearest known reproductive colony is in Clay county near the Black River in 

Arkansas. 

Indiana Bat-Direct, Indirect and Cumulative Effects   

All of  the analysis area resides within the secondary management zone for the Indiana bat.  

Activities are also proposed within the primary management zone.  Current conditions of the 

primary zone are at an average of  100 Basal Area (BA) or 100% canopy closure.  The proposed 

timber treatment activities for the primary zone will drop the Basal Area to an average of 58 or a 

58-60% canopy closure.  The proposed activities will achieve the optimal overstory density of a 60-

80% canopy closure as called for in the Ozark-St. Francis Revised Land & Resoure Management 

Plan and also in the Indiana Bat Recovery Plan.  Other activities proposed within the primary 

management zone include .03 miles of temporary road refurbishment to access stands proposed for 

timber treatments.  Once trees are removed, the road will be obliterated, revegetated and closed.  In 

order to regulate and maintain the optimal overstory density, the proposed timber treatments are 

needed or the primary management zone will be at a continued 100% canopy closure.  Natural 

disturbances such as oak decline, beetle death of shortleaf pine trees and/or natural death will 

presumably occur with no new generations of trees or snags to replace the dead and dying trees 

within the primary management zone. 

Direct effects could be the potential loss of a roost tree inhabited by an Indiana bat.  This is highly 

unlikely, however, as known roost trees within the analysis area have been dead or dying trees with 

30% or less bark remaining.  These type of trees will not be removed during timber treatments.  A 

snag could be accidently knocked down.  Crews will protect any known snag trees or roost trees 

within the primary zone with a tree length buffer around the snags.  Other effects to the Indiana bat 

could be the potential to burn an unknown roost tree inhabitated by a female Indiana bat with 

young.  To date, the Boston Mountain Ranger District and the Ozark-St. Francis National Forests 
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have not had any female or juvenille Indiana bat captures nor tracked any female or juvenille 

Indiana bats to known roost trees. 

Activities as proposed will not occur at the same time.  Treatment activities will span over a ten 

year period, so effects to this bat species will be minimal. 

Standards and guidelines, such as no tree removal outside of  Dec. 1 through March 15 without 

site-specific inventories, will protect this species and its habitat during implementation of the 

proposed actions.  Other protection measures, such as maintaining a 200 foot buffer around karst 

habitat zones (KMZ’s); identifying hibernacula caves/entrances and avoiding prescribed burns on 

days that could direct smoke into the hibernaculas or no lighting of fire directly at the entrance of 

hibernaculas will also assure minimal effects to hibernating bats. 

Smoke contaminant monitoring has been conducted since 2003 on the Boston Mountain Ranger 

District.  Results from the research indicated that prescribed burning caused some change at the 

entrance to caves, however, the effects of smoke were not noticeable in the twilight and dark of the 

caves where bats reside (USFS, 2003-2006, Odeagard, Caviness and Rylee).  Prescribed burning 

and site prep burning as proposed in this alternative will create additional foraging habitat for this 

bat and will also create additional summer roosting snags.  The timing of burns is generally in the 

spring, which is past the time when this bat will be hibernating.   

The largest potential impact to Indiana bat habitat during prescribed burning is the potential to 

remove or kill known existing roost trees that reside near the hibernacula area.  Known roost trees 

that have been identified will be protected during prescribed burning by raking all litter, duff and 

fuel loads away from the base of the snags.   Recent telemetry studies by Arkansas State University 

(USFS, 2004 & 2011) indicated that male Indiana bats were utilizing snag roost trees in heavily 

thinned and burned, actively managed stands on the Boston Mountain Ranger District.  The overall 

effect to the Indiana bat would be beneficial through improving foraging and roosting conditions 

for this species. 

 

The installation of cave gates at hibernacula and limited use caves will protect this bat species.  

Surveys by the U.S. Fish & Wildlife Service in Feb. of 2013 revealed human vandalism and 

disturbance in several of the known Indiana bat caves in the analysis area. 

The addition addition of large woody debris (LWD) to the area streams will enhance 

wildlife/fisheries habitat and will have no direct or indirect effect on this species as long as known 

roost trees and snags are protected.  The cutting of LWD as proposed will be to cut living trees.  

The Indiana bat generally roosts in dead and dying snags.  LWD additions are not proposed in 

drains where known roost trees or caves are located. 

 

Pond construction/reconstrucion, fireline construction, road construction, OHV trail construction  

and wildife opening maintenance/construction will provide prime foraging areas for this bat.  The 

closure and decomissioning of roads and illegal OHV trails will help protect disturbance to this bat 

species during hibernation.  These activities should have no direct effects to the Indiana bat as 

predominately existing lines will be used and refreshed.  The indirect effects will be to provide for 

additional clutter-free foraging areas where vegetation (primarily brush and saplings) is cleared 

from existing roadbeds or existing old firelines.  The cumulative effects will be minimal because of 

the small acreage involved.  The firelines can provide important openings through otherwise closed 

canopy situations that dominate older stands. 

Glade restoration as proposed will create beneficial foraging habitat for this bat through providing 

open areas of uncluttered flyways.  
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Herbicide use as proposed in Alternative 1 will be applied at the lowest effective rate in meeting 

project objectives.  All label instructions and FRLRMP standards and guidelines will be followed.  

Forest wide standards and site specific analysis will minimize effects to this bat species.   

 

The weight of evidence suggests that no adverse effects are plausible for terrestrial animals using 

typical or even very conservative worst-case exposure assumptions of imazapyr (Syracuse 

Environmental Research Associates 2004).  Imazapyr has been tested in only a limited number of 

animal species and under conditions that may not well-represent populations of free-ranging non-

target animals.  Notwithstanding this limitation, the available data are sufficient to assert that no 

adverse effects associated with the toxicity of imazapyr can be anticipated in terrestrial animals 

from the use of this compound in Forest Service programs. 

 

The current risk assessment for glyphosate generally supports the conclusions reached by U.S. 

EPA:  Based on the current data, it has been determined that effects to birds, mammals, fish and 

invertebrates are minimal (Syracuse Environmental Research Associates 2003a).  At the typical 

application rate of 2 lbs. acid equivalent (a.e.)/acre, none of the hazard quotients for acute or 

chronic scenarios reach a level of concern even at the upper ranges of exposure for terrestrial 

organisms.  For the application rate of 7 lbs. a.e./acre, central estimates of the hazard quotients 

somewhat exceed the level of concern for the direct spray of a honey bee.  At the upper range of the 

hazard quotients, the level of concern is exceeded modestly in acute scenarios for a large mammal 

consuming contaminated vegetation and a small bird consuming insects.  In the chronic exposure 

scenarios, the hazard quotient for a large bird consuming contaminated vegetation on site exceeds 

the level of concern by a factor of about 3.  As with all longer term exposure scenarios involving 

the consumption of contaminated vegetation, the plausibility of this exposure scenario is limited 

because damage to the treated vegetation – i.e., vegetation directly sprayed at the highest 

application rate – would reduce and perhaps eliminate the possibility of any animal actually 

consuming this vegetation over a prolonged period. 

 

For terrestrial mammals, the central estimates of hazard quotients for triclopyr do not exceed the 

level of concern for any exposure scenarios (Syracuse Environmental Research Associates 2003b).  

At the upper range of exposures, the hazard quotients exceed the level of concern for large 

mammals and large birds consuming contaminated vegetation exclusively at the application site.  

At higher application rates, concern for exposure scenarios involving the consumption of 

contaminated vegetation is augmented substantially.  At the maximum application rate of 10 lbs. 

a.e./acre, the central estimate of the hazard quotients exceed the level of concern for several acute 

exposure scenarios:  the direct spray of a small mammal assuming 100% absorption, a large 

mammal consuming contaminated vegetation, and a small bird consuming contaminated insects.  

The central estimates of the hazard quotients for the chronic consumption of vegetation is exceeded 

for a large mammal and a large bird and the upper range on the hazard quotients are also increased 

by a factor of 10:  i.e., to 60 for a large mammal and 50 for a large bird.  This risk assessment is 

consistent with the risk characterization given by U.S. EPA indicating that contaminated vegetation 

is the primary concern in the use of triclopyr and that high application rates would exceed the level 

of concern for both birds and mammals in longer term exposure scenarios. 

 

Indiana Bat-Determination Of Effects  

Activities as proposed are consistent with the Ozark-St. Francis RLRMP.  In the Biological 

Assessment dated July 28, 2005, the Forest Wildlife Biologist (with concurrence from the 

USFWS), has determined that the Indiana bat is “not likely to be adversely affected” from standard 

forest management,  as long as the Revised Forest Plan guidelines and mitigations are followed.  
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Implementation of forest-wide standards for the protection of caves, karst habitats, and riparian 

areas will help protect needed hibernacula sites as well as potential foraging sites for this species.  

This constitutes compliance with Section 7 of the Endangered Species Act (ESA) with respect to 

future activities carried out on the Ozark-St. Francis National Forests.  As described in the 

“Effects” section above, it is the determination of this BA that the Spirits Project is “Not likely 

to adversely affect” Myotis sodalis, an endangered species.  The proposed activities will be 

beneficial to the habitat for the Indiana bat and will aid in the regulation and maintenance of 

the optimal habitat that this bat species prefers. 

 

Gray Bat (Myotis grisescens)-Federally Endangered Species 

Gray bats are cave residents throughout the year, although different caves are usually occupied in 

summer than winter.  Few individuals are found outside caves.  They hibernate primarily in deep 

vertical caves with large rooms that act as cold air traps (Harvey, 1989). 

In summer months, female gray bats form maternity colonies of a few hundred to many thousands 

of individuals, often in large caves containing streams.  Maternity colonies prefer caves that, 

because of their configuration, trap warm air or that provide restricted rooms or domed ceilings that 

are capable of trapping the combined body heat from clustered individuals. 

Summer caves are rarely located more than 2 km, and usually less that 1 km from rivers or 

reservoirs.  Each summer colony occupies a traditional home range that often contains several 

roosting caves scattered along as much as 70 km of river or lake shore.  Gray bats forage primarily 

over water along rivers or near lake shores.  Most foraging occurs within 5 km of the surface.  The 

greatest threat to the species is vandalism by people during the winter while bats are in caves, or in 

the summer, when maternity cave sites could be distrubed. 

Winter hibernacula are scattered over the north portion of the state, but the largest known 

hibernacula is on the Sylamore Ranger District, where several hundred thousand bats gather in 

caves to spend the winter.  Summer roost sites are more scattered and can vary from one year to the 

next.  This bat can occur on any Ozark National Forest district with the possible exception of the 

Magazine Ranger District, which is south of the Arkansas River.   

Gray Bat-Survey Information 

 

Mist net surveys on the Boston Mountain Ranger District have been extensive (Wilhide, Jackson 

2000-2003; Risch 2004; Caviness 2001-2003, Medlin 2005-2007, Brandebura et al, 2008, Moore 

et. al 2009-present).  Regular surveys for the gray bat on the Boston Mountain Ranger District 

began in 1984 and have been conducted Forest-wide.   Permanent monitoring caves have been 

established on the District and Forest wide.  These sites are checked every two years to note the 

increase or decrease in this endangered species (Harvey, Sasse, Redman, 1999-2004).  The project 

area was netted in May of 2012 and 2013 by Patrick Moore et. al (Arkansas State University), with 

one gray bat capture.  Acoustic surveys completed in 2012 & 2013 by Whalen et. al resulted in 

positive call identification for the gray bat. 

 

There is potential winter habitat within the analysis area. Foraging habitat is fair within the project 

area for this bat, especially along the Mulberry River and Spirits Creek.   

 

Recent observation of hibernating bats partially covered with a white fungus currently called 

“white-nose fungus” appears to affecting hibernating bats in caves in New York, Vermont, 

Massachusetts and Connecticut.  Bat species with confirmed cases include Eastern pipistrelle, little 

brown, northern long-eared, Eastern small-footed, and Indiana bats although it is possible that any 
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cave-hibernating bat may be affected.  At this time, little is known about the cause or origin of the 

fungus and whether it causes or accompanies the death of the bats.  If it is transmittable and causes 

bat mortality, it has the potential to decimate large numbers of bats, perhaps entire colonies.  Bat 

and cave researchers are implementing protective measures to reduce the possibility that 

contamination is spread from equipment or the clothing of cavers.  Additional study is ongoing to 

determine the type of pathogen, its origin, and its virulence.  This fungus has been identified in 

Arkansas and also in the neighboring states of Missouri, Oklahoma and Tennessee. 

Gray Bat-Environmental Baseline 

Dr. Mick Harvey has conducted studies on the distribution, status, and ecology of endangered 

Arkansas bats since 1978.  The study was designed primarily to monitor populations of endangered 

bats at major Arkansas hibernacula and summer caves and to locate additional endangered bat 

colonies (Harvey & Redman, 2003). 

The gray bat population was estimated to be about 2.25 million in 197O; however, in 1976 a census 

of 22 important colonies in Alabama and Tennessee revealed an average decline of more than 5O% 

(USFWS, 2003).  Due to protective increases taken at high priority colony sites in the late 197O's 

and throughout the 198O's, the declines have been arrested at some major sites and those 

populations are now stable or in some cases are increasing.  

The total population of the gray bat at this time is estimated to number over 2,500,000; however, 

about 95% hibernate in only 17 caves-5 in Tennessee, 4 in Missouri, 5 in Arkansas, 2 in Kentucky 

and 1 in Alabama.  Although gray bat numbers are still relatively high, their total population 

decreased significantly prior to protection resulting from being listed as federally endangered in 

1976. 

 

Gray Bat-Direct, Indirect and Cumulative Effects   

This bat has been documented foraging in the watershed and is known to hibernate within the 

analysis area.  There are no known maternity sites found within the analysis area for the gray bat.   

 

Forest-wide standards will provide for the protection of all existing or discovered gray bat caves.  

Hibernacula, roost and transient roost sites are protected by the implementation of forest-wide 

standards, which maintain vegetation buffers of 200 feet around all caves.  Other protection 

measures, such as identifying hibernacula caves/entrances and avoiding prescribed burns on days 

that could direct smoke into the hibernaculas or no lighting of fire directly at the entrance of 

hibernaculas will also assure minimal effects to hibernating bats. 

Activities as proposed will not occur at the same time.  Treatment activities will span over a ten 

year period, so effects to this bat species will be minimal. 

Smoke contaminant monitoring has been conducted since 2003 on the Boston Mountain Ranger 

District.  Results from the research indicated that prescribed burning caused some change at the 

entrance to caves, however, the effects of smoke were not noticeable in the twilight and dark of the 

caves where bats reside (USFS, 2003-2006, Odeagard, Caviness and Rylee).  Prescribed burning as 

proposed in this alternative will create additional foraging habitat for this bat.  The timing of burns 

is generally in the spring, which is past the time when this bat will be hibernating.   

Fireline construction and seeding of firelines should have no direct effects to the gray bat as 

predominately existing lines will be used and refreshed and this species does not utilize trees.  The 

indirect effects will be to provide for additional clutter-free foraging areas where vegetation 

(primarily brush and saplings) is cleared from existing roadbeds or existing old firelines.  The 
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firelines can provide important openings through otherwise closed canopy situations that dominate 

older stands. 

The installation of cave gates at known gray bat caves will protect this bat species.  Surveys by the 

U.S. Fish & Wildlife Service in Feb. of 2013 revealed human vandalism and disturbance in several 

of the known gray bat caves in the analysis area. 

The addition addition of large woody debris (LWD) to the area streams will enhance 

wildlife/fisheries habitat and will have no direct or indirect effect on this species as it does not 

utilize trees.  The cutting of LWD as proposed will be to cut living trees.   

 

Pond construction/reconstrucion, fireline construction, road construction, OHV trail construction  

and wildife opening maintenance/construction will provide prime foraging areas for this bat.  The 

closure and decomissioning of roads and illegal OHV trails will help protect disturbance to this bat 

species during hibernation.  The indirect effects will be to provide for additional clutter-free 

foraging areas where vegetation (primarily brush and saplings) is cleared from existing roadbeds or 

existing old firelines.  The cumulative effects will be minimal because of the small acreage 

involved.  These areas can provide important openings through otherwise closed canopy situations 

that dominate older stands. 

Glade restoration as proposed will create beneficial foraging habitat for this bat through providing 

open areas of uncluttered flyways.  

Herbicide use as proposed in Alternative 1 will be applied at the lowest effective rate in meeting 

project objectives.  All label instructions and FRLRMP standards and guidelines will be followed.  

Forest wide standards and site specific analysis will minimize effects to this bat species.   

 

The weight of evidence suggests that no adverse effects are plausible for terrestrial animals using 

typical or even very conservative worst-case exposure assumptions of imazapyr (Syracuse 

Environmental Research Associates 2004).  Imazapyr has been tested in only a limited number of 

animal species and under conditions that may not well-represent populations of free-ranging non-

target animals.  Notwithstanding this limitation, the available data are sufficient to assert that no 

adverse effects associated with the toxicity of imazapyr can be anticipated in terrestrial animals 

from the use of this compound in Forest Service programs. 

 

The current risk assessment for glyphosate generally supports the conclusions reached by U.S. 

EPA:  Based on the current data, it has been determined that effects to birds, mammals, fish and 

invertebrates are minimal (Syracuse Environmental Research Associates 2003a).  At the typical 

application rate of 2 lbs. acid equivalent (a.e.)/acre, none of the hazard quotients for acute or 

chronic scenarios reach a level of concern even at the upper ranges of exposure for terrestrial 

organisms.  For the application rate of 7 lbs. a.e./acre, central estimates of the hazard quotients 

somewhat exceed the level of concern for the direct spray of a honey bee.  At the upper range of the 

hazard quotients, the level of concern is exceeded modestly in acute scenarios for a large mammal 

consuming contaminated vegetation and a small bird consuming insects.  In the chronic exposure 

scenarios, the hazard quotient for a large bird consuming contaminated vegetation on site exceeds 

the level of concern by a factor of about 3.  As with all longer term exposure scenarios involving 

the consumption of contaminated vegetation, the plausibility of this exposure scenario is limited 

because damage to the treated vegetation – i.e., vegetation directly sprayed at the highest 

application rate – would reduce and perhaps eliminate the possibility of any animal actually 

consuming this vegetation over a prolonged period. 

 

For terrestrial mammals, the central estimates of hazard quotients for triclopyr do not exceed the 
Appendix A  26



Biological Resources Specialist Report:  Spirits Project  2014

 

level of concern for any exposure scenarios (Syracuse Environmental Research Associates 2003b).  

At the upper range of exposures, the hazard quotients exceed the level of concern for large 

mammals and large birds consuming contaminated vegetation exclusively at the application site.  

At higher application rates, concern for exposure scenarios involving the consumption of 

contaminated vegetation is augmented substantially.  At the maximum application rate of 10 lbs. 

a.e./acre, the central estimate of the hazard quotients exceed the level of concern for several acute 

exposure scenarios:  the direct spray of a small mammal assuming 100% absorption, a large 

mammal consuming contaminated vegetation, and a small bird consuming contaminated insects.  

The central estimates of the hazard quotients for the chronic consumption of vegetation is exceeded 

for a large mammal and a large bird and the upper range on the hazard quotients are also increased 

by a factor of 10:  i.e., to 60 for a large mammal and 50 for a large bird.  This risk assessment is 

consistent with the risk characterization given by U.S. EPA indicating that contaminated vegetation 

is the primary concern in the use of triclopyr and that high application rates would exceed the level 

of concern for both birds and mammals in longer term exposure scenarios. 

 

All activities proposed are consistent with the RLRMP.  In the Biological Assessment dated July 

28, 2005, the Forest Wildlife Biologist (with concurrence from the USFWS), has determined that 

the gray bat is “not likely to be adversely affected” from standard forest management,  as long as 

the Revised Forest Plan guidelines and mitigations are followed.  Implementation of forest-wide 

standards for the protection of caves, karst habitats, and riparian areas will help protect needed 

hibernacula sites as well as potential foraging sites for these species.  This constitutes compliance 

with Section 7 of the Endangered Species Act (ESA) with respect to future activities carried out on 

the Ozark-St. Francis National Forests. 

 

Gray Bat-Determination Of Effects 

As described in the “Effects” section above, it is the determination of this BA that the Spirits 

Project is “Not likely to adversely affect” Myotis grisescens, an endangered species. 

Ozark Big-eared Bat (Corynorhinus townsendii ingens)-Federally Endangered Species 

 

The Ozark big-eared bat is is generally associated with caves, cliffs, and rock ledges in well 

drained, oak-hickory forest.  Maternity caves and hibernacula occur in a number of different 

surroundings, from large continuous blocks of forest, to smaller forest tracts interspersed with open 

areas.  Clark (1993) found that adult female Ozark big-eared bats from maternity colonies preferred 

to forage along woodland edges.  By foraging along woodland edges the bat may benefit from a 

less cluttered environment, but cover is nearby and prey densities are high. 

Like many other bats, they return year after year to the same roost sites and generally do not 

migrate for long distances (Harvey et. al., 2003). 

The Ozark big-eared bat was listed as endangered because of the small population size, reduced 

distribution, and vulnerability to human disturbance.  Habitat loss and increased human disturbance 

at maternity caves and hibernacula are likely causes of the species decline.  Predation, reduced food 

supply, and disease may have some effect, but human disturbance at maternity and hibernation sites 

remains the major concern.   

Ozark Big-eared Bat-Survey Information  

 

Mist net surveys on the Boston Mountain Ranger District have been extensive (Wilhide, Jackson 

2000-2003; Ritsch 2004; Caviness 2001-2003, Medlin 2005-2007, Brandebura et al, 2008, Moore 

et. al, 2009-present).  Regular surveys for the Ozark big-eared bat on the Boston Mountain Ranger 
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District began in 1984 and have been conducted Forest-wide.   Permanent monitoring caves have 

been established on the District and Forest wide.  These sites are checked every three years to note 

the increase or decrease in this endangered species (Harvey, Sasse, Redman, 1999-2004).  Bat 

netting surveys were conducted in the project area in May of 2012 & 2013 by Patrick Moore et. al 

(Arkansas State University), with no Ozark Big-eared bat captures. 

 

There are Ozark big-eared bat caves within the analysis area and foraging habitat is fair in the 

project area for this bat.  There is a known maternity site just west of the analysis area.  

Ozark Big-eared Bat-Environmental Baseline 

The range of this bat includes only a few caves in northwestern and north-central Arkansas, south-

western Missouri, and eastern Oklahoma.  Because Ozark big-eared bats are so rare, little is known 

about their biology.  The total population of this species is probably less that 2000 (Harvey, 2003).  

In Arkansas, only six caves are presently known to be regularly inhabited by colonies of Ozark big-

eared bats:  1 hibernation cave, 2 nearby maternity caves in north-central Arkansas, 1 hibernation 

cave, 2 maternity caves in northwestern Arkansas.  The total population in Arkansas is around 550 

individuals, with approximately 1,400 individuals in Oklahoma, and they are no longer known to 

exist in Missouri (Harvey, 2003). 

Recent observation of hibernating bats partially covered with a white fungus currently called 

“white-nose fungus” appears to affecting hibernating bats in caves in New York, Vermont, 

Massachusetts and Connecticut.  Bat species with confirmed cases include Eastern pipistrelle, little 

brown, northern long-eared, Eastern small-footed, and Indiana bats although it is possible that any 

cave-hibernating bat may be affected.  At this time, little is known about the cause or origin of the 

fungus and whether it causes or accompanies the death of the bats.  If it is transmittable and causes 

bat mortality, it has the potential to decimate large numbers of bats, perhaps entire colonies.  Bat 

and cave researchers are implementing protective measures to reduce the possibility that 

contamination is spread from equipment or the clothing of cavers.  Additional study is ongoing to 

determine the type of pathogen, its origin, and its virulence.  This fungus has been identified in 

Arkansas and the neighboring states of Oklahoma, Tennessee and Missouri. 

Ozark Big-eared Bat-Direct, Indirect and Cumulative Effects   

Forest-wide standards will provide for the protection of all existing or discovered Ozark-big eared 

bat caves.  Hibernacula, roost, transient and maternity sites are protected by the implementation of 

forest-wide standards, which maintain vegetation buffers of 200 feet around all caves.  Other 

protection measures, such as identifying hibernacula caves/entrances and avoiding prescribed burns 

on days that could direct smoke into the hibernaculas/maternity site or no lighting of fire directly at 

the entrance of hibernaculas/maternity site will also assure minimal effects to bats. 

Smoke contaminant monitoring has been conducted since 2003 on the Boston Mountain Ranger 

District.  Results from the research indicated that prescribed burning caused some change at the 

entrance to caves, however, the effects of smoke were not noticeable in the twilight and dark of the 

caves where bats reside (USFS, 2003-2006, Odeagard, Caviness and Rylee).  Prescribed burning as 

proposed in this alternative will create additional foraging habitat for this bat.  The timing of burns 

is generally in the spring, which is past the time when this bat will be hibernating.   

Fireline construction and seeding of firelines should have no direct effects to the Ozark big-eared 

bat as predominately existing lines will be used and refreshed and because this species does not 

utilize trees.  The indirect effects will be to provide for additional clutter-free foraging areas where 

vegetation (primarily brush and saplings) is cleared from existing roadbeds or existing old firelines.  
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The firelines can provide important openings through otherwise closed canopy situations that 

dominate older stands. 

The installation of cave gates at known Ozark big-eared bat caves will protect this bat species.  

Surveys by the U.S. Fish & Wildlife Service in Feb. of 2013 revealed human vandalism and 

disturbance in several caves in the analysis area. 

The addition addition of large woody debris (LWD) to the area streams will enhance 

wildlife/fisheries habitat and will have no direct or indirect effect on this species as it does not 

utilize trees.  The cutting of LWD as proposed will be to cut living trees.   

 

Pond construction/reconstrucion, fireline construction, road construction, OHV trail construction  

and wildife opening maintenance/construction will provide prime foraging areas for this bat.  The 

closure and decomissioning of roads and illegal OHV trails will help protect disturbance to this bat 

species during hibernation.  The indirect effects will be to provide for additional clutter-free 

foraging areas where vegetation (primarily brush and saplings) is cleared from existing roadbeds or 

existing old firelines.  The cumulative effects will be minimal because of the small acreage 

involved.  These areas can provide important openings through otherwise closed canopy situations 

that dominate older stands. 

Glade restoration as proposed will create beneficial foraging habitat for this bat through providing 

open areas of uncluttered flyways.  

Herbicide use as proposed in Alternative 1 will be applied at the lowest effective rate in meeting 

project objectives.  All label instructions and FRLRMP standards and guidelines will be followed.  

Forest wide standards and site specific analysis will minimize effects to this bat species.   

 

The weight of evidence suggests that no adverse effects are plausible for terrestrial animals using 

typical or even very conservative worst-case exposure assumptions of imazapyr (Syracuse 

Environmental Research Associates 2004).  Imazapyr has been tested in only a limited number of 

animal species and under conditions that may not well-represent populations of free-ranging non-

target animals.  Notwithstanding this limitation, the available data are sufficient to assert that no 

adverse effects associated with the toxicity of imazapyr can be anticipated in terrestrial animals 

from the use of this compound in Forest Service programs. 

 

The current risk assessment for glyphosate generally supports the conclusions reached by U.S. 

EPA:  Based on the current data, it has been determined that effects to birds, mammals, fish and 

invertebrates are minimal (Syracuse Environmental Research Associates 2003a).  At the typical 

application rate of 2 lbs. acid equivalent (a.e.)/acre, none of the hazard quotients for acute or 

chronic scenarios reach a level of concern even at the upper ranges of exposure for terrestrial 

organisms.  For the application rate of 7 lbs. a.e./acre, central estimates of the hazard quotients 

somewhat exceed the level of concern for the direct spray of a honey bee.  At the upper range of the 

hazard quotients, the level of concern is exceeded modestly in acute scenarios for a large mammal 

consuming contaminated vegetation and a small bird consuming insects.  In the chronic exposure 

scenarios, the hazard quotient for a large bird consuming contaminated vegetation on site exceeds 

the level of concern by a factor of about 3.  As with all longer term exposure scenarios involving 

the consumption of contaminated vegetation, the plausibility of this exposure scenario is limited 

because damage to the treated vegetation – i.e., vegetation directly sprayed at the highest 

application rate – would reduce and perhaps eliminate the possibility of any animal actually 

consuming this vegetation over a prolonged period. 

 

For terrestrial mammals, the central estimates of hazard quotients for triclopyr do not exceed the 
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level of concern for any exposure scenarios (Syracuse Environmental Research Associates 2003b).  

At the upper range of exposures, the hazard quotients exceed the level of concern for large 

mammals and large birds consuming contaminated vegetation exclusively at the application site.  

At higher application rates, concern for exposure scenarios involving the consumption of 

contaminated vegetation is augmented substantially.  At the maximum application rate of 10 lbs. 

a.e./acre, the central estimate of the hazard quotients exceed the level of concern for several acute 

exposure scenarios:  the direct spray of a small mammal assuming 100% absorption, a large 

mammal consuming contaminated vegetation, and a small bird consuming contaminated insects.  

The central estimates of the hazard quotients for the chronic consumption of vegetation is exceeded 

for a large mammal and a large bird and the upper range on the hazard quotients are also increased 

by a factor of 10:  i.e., to 60 for a large mammal and 50 for a large bird.  This risk assessment is 

consistent with the risk characterization given by U.S. EPA indicating that contaminated vegetation 

is the primary concern in the use of triclopyr and that high application rates would exceed the level 

of concern for both birds and mammals in longer term exposure scenarios. 

 

All activities proposed are consistent with the RLRMP.  In the Biological Assessment dated July 

28, 2005, the Forest Wildlife Biologist (with concurrence from the USFWS), has determined that 

the gray bat is “not likely to be adversely affected” from standard forest management,  as long as 

the Revised Forest Plan guidelines and mitigations are followed.  Implementation of forest-wide 

standards for the protection of caves, karst habitats, and riparian areas will help protect needed 

hibernacula sites as well as potential foraging sites for these species.  This constitutes compliance 

with Section 7 of the Endangered Species Act (ESA) with respect to future activities carried out on 

the Ozark-St. Francis National Forests. 

Activities as proposed will not occur at the same time.  Treatment activities will span over a ten 

year period, so effects to this bat species will be minimal. 

All activities proposed with this both alternatives are consistent with the FLRMP.  In the Biological 

Assessment dated July 28, 2005, the Forest Wildlife Biologist (with concurrence from the 

USFWS), determined that the Ozark big-eared bat is “not likely to be adversely affected” from 

standard forest management,  as long as the Revised Forest Plan guidelines and mitigations are 

followed.  Implementation of forest-wide standards for the protection of caves, karst habitats, and 

riparian areas will help protect needed hibernacula sites as well as potential foraging sites for these 

species.  This constitutes compliance with Section 7 of the Endangered Species Act (ESA) with 

respect to future activities carried out on the Ozark-St. Francis National Forests. 

 

Ozark Big-eared Bat-Determination Of Effects 

As described in the “Effects” section above, it is the determination of this BA that the Spirits 

Project is “Not likely to adversely affect” Corynorhinus townsendii ingens, an endangered 

species. 

American Burying Beetle (Nicrophorus americanus)-Federally Endangered Species 

 

This species of carrion beetle was formerly distributed throughout temperate eastern North 

America.  It is now known from several locations in Oklahoma and Arkansas as well as Nebraska, 

Southwest Missouri and on Block Island, off the coast of Rhode Island.  Based on the drastic 

decline and extirpation of the species over nearly its entire range, Nicrophorus americanus was 

listed as endangered by the U.S. Fish and Wildlife Service in 1989. 

 

This species has been found in several different habitat types, including grassland, lightly grazed 

pasture, oak-hickory forests with open understory and edge sites.  Soil types that are conducive to 
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excavation are important.  Carrion size is important but not a critical factor.  Preferred carrion size 

ranges from 100 to 200 grams (Frazier 1992). The major threats to this beetle include habitat 

fragmentation, insecticide and bug-zapper use, disturbance of soils, and competition from 

vertebrate scavengers. 

 

American Burying Beetle-Survey Information 

 

Eight years of district-wide sampling for American Burying Beetle (ABB) on the Boston Mountain 

Ranger District has failed to document a single occurrence here.  Surveys were conducted for this 

species in the proposed project area in 2005 and 2008 by Whalen et al.  Results of the surveys 

caught numerous other burying beetles, but no American burying beetles were found.  Suitable 

habitat for this species is found in the analysis area.  The natural history of this interesting beetle is 

well documented in its recovery plan and other published documents (USDI-FWS 1991a; 

Creighton et al. 1993; Lomolino et al. 1995; Nebraska Game and Parks Commission 1995).  

Additional surveys are not needed to provide more definitive information to improve the 

determination of effects to this endangered species with regard to the proposed action. 

American Burying Beetle-Environmental Baseline 

 

The environmental baseline is an analysis of the effects of past and ongoing human and natural 

factors leading to the current status of species, their habitats and ecosystem within the action area 

(USDI-FWS 1998). The ABB appears to be a habitat generalist with a slight preference for 

grasslands (grasses and forbs) and open understory. Considering the broad geographic range 

formerly occupied by the beetle, it is unlikely that vegetation or soil type were historically limiting. 

Carrion availability, and not habitat, may be the greatest factor determining where the species can 

survive. The preference of this insect for areas of grasses and forbs (as would be found in early 

forest stage cover habitat, open pine or hardwood woodlands) is not unexpected since many of the 

largest assemblages of appropriately sized small mammals and birds occur in these areas and their 

carcasses afford the beetle egg laying/brooding habitat (Hedrick 1993; Nebraska Game and Parks 

Commission 1995; USDI-FWS 1995).  

Quite possibly the greatest limiting factor and threat to the viability of the ABB in general may be a 

lack of natural stochastic events or management actions that set back or maintain conditions with 

abundant grasses, forbs and shrubs that appeal to small mammals and birds. In many areas, prairie, 

open forests and other open conditions that would have supported appropriately sized prey have 

been converted to other resource uses that include development for housing, conversion to farming, 

and road development. There are no known threats to this species from the proposed project other 

than what has been described in the following text (USDI-FWS 1994).  

American burying beetle – Direct, Indirect and Cumulative Effects  

 

The addition of large woody debris to the area streams will enhance wildlife/fisheries habitat and 

will have no direct or indirect effect on this species. 

 

Wildlife opening maintenance/construction, pond construction/reconstruction, road reconstruction, 

fireline construction and glade restoration could initially harm individuals, however, because there 

have been no occurences of this species in the analysis area, there would be no direct or indirect 

effects.  These treatments will create the early successional habitat that this species prefers. 

 

Herbicide use as proposed in Alternatives 1 wiill be applied at the lowest effective rate in meeting 

project objectives.  All label instructions and FRLRMP standards and guidelines will be followed.  
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Forest wide standards and site specific analysis will minimize effects to this beetle.   

 

The weight of evidence suggests that no adverse effects are plausible for terrestrial animals using 

typical or even very conservative worst-case exposure assumptions of imazapyr (Syracuse 

Environmental Research Associates 2004).  Imazapyr has been tested in only a limited number of 

animal species and under conditions that may not well-represent populations of free-ranging non-

target animals.  Notwithstanding this limitation, the available data are sufficient to assert that no 

adverse effects associated with the toxicity of imazapyr can be anticipated in terrestrial animals 

from the use of this compound in Forest Service programs. 

 

The current risk assessment for glyphosate generally supports the conclusions reached by U.S. 

EPA:  Based on the current data, it has been determined that effects to birds, mammals, fish and 

invertebrates are minimal (Syracuse Environmental Research Associates 2003a).  At the typical 

application rate of 2 lbs. acid equivalent (a.e.)/acre, none of the hazard quotients for acute or 

chronic scenarios reach a level of concern even at the upper ranges of exposure for terrestrial 

organisms.  For the application rate of 7 lbs. a.e./acre, central estimates of the hazard quotients 

somewhat exceed the level of concern for the direct spray of a honey bee.  At the upper range of the 

hazard quotients, the level of concern is exceeded modestly in acute scenarios for a large mammal 

consuming contaminated vegetation and a small bird consuming insects.  In the chronic exposure 

scenarios, the hazard quotient for a large bird consuming contaminated vegetation on site exceeds 

the level of concern by a factor of about 3.  As with all longer term exposure scenarios involving 

the consumption of contaminated vegetation, the plausibility of this exposure scenario is limited 

because damage to the treated vegetation – i.e., vegetation directly sprayed at the highest 

application rate – would reduce and perhaps eliminate the possibility of any animal actually 

consuming this vegetation over a prolonged period. 

 

For terrestrial mammals, the central estimates of hazard quotients for triclopyr do not exceed the 

level of concern for any exposure scenarios (Syracuse Environmental Research Associates 2003b).  

At the upper range of exposures, the hazard quotients exceed the level of concern for large 

mammals and large birds consuming contaminated vegetation exclusively at the application site.  

At higher application rates, concern for exposure scenarios involving the consumption of 

contaminated vegetation is augmented substantially.  At the maximum application rate of 10 lbs. 

a.e./acre, the central estimate of the hazard quotients exceed the level of concern for several acute 

exposure scenarios:  the direct spray of a small mammal assuming 100% absorption, a large 

mammal consuming contaminated vegetation, and a small bird consuming contaminated insects.  

The central estimates of the hazard quotients for the chronic consumption of vegetation is exceeded 

for a large mammal and a large bird and the upper range on the hazard quotients are also increased 

by a factor of 10:  i.e., to 60 for a large mammal and 50 for a large bird.  This risk assessment is 

consistent with the risk characterization given by U.S. EPA indicating that contaminated vegetation 

is the primary concern in the use of triclopyr and that high application rates would exceed the level 

of concern for both birds and mammals in longer term exposure scenarios. 

Generally, the indirect effects of forest management activities will be beneficial to American 

burying beetle (ABB) habitat with the proposed alternative. Increased establishment and 

maintenance of early seral habitat will provide enhanced habitat for the ABB food base of small 

vertebrate carrion.  Indirect beneficial effects on ABB habitat would primarily involve maintenance 

and/or enhancement of grass/forb/shrub conditions that harbors small mammal and other potential 

carrion populations. The cumulative effects of forest management activities in the proposed 

alternative on ABB habitat would be continued enhancement of the grass/forb habitat, providing 

conditions beneficial to this species, but ground-disturbing activities in proximity to individuals 

may directly harm them (USFS- BA, 2005). 
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There would be no known direct effects on the ABB from prescribed fire because it has not been 

found in the analysis area and because the burns are generally conducted during the inactive season 

for this species. Indirect effects would be beneficial by removing a portion of the brushy cover and 

small seedlings/saplings to allow additional growth opportunities for herbaceous and grasses 

species favored as habitat components by prey species. Cumulative effects of planned prescribed 

fire will be beneficial by enhancing habitat conditions for prey species in various locations over the 

watershed on a staggered basis.  

American Burying Beetle-Determination of Effects 

As described in the “Effects” section above, it is the determination of this BA that the Spirits 

Project on the Ozark NF will have “No effect” on the American burying beetle Nicrophorus 

americanus, an endangered species. 

Spectaclecase (Cumberlandia monodonata)-Endangered Species 

The spectaclecase is a large mussel that can grow up to 9 inches in length.  The shape of the shell is 

elongated, sometimes curved, and somewhat inflated, hence its name.  Historically, the 

spectaclecase was found in at least 44 stream in the Mississippi, Ohio, and Missouri River basins in 

14 states.  It has been extirpated from three states and today is found in only 20 streams.  The 

spectaclecase’s current range includes Alabama, Arkansas, Illinois, Iowa, Kentucky, Minnesota, 

Missouri, Tennessee, Virginia, West Virginia, and Wisconsin.  With few exceptions, spectaclecase 

populations are fragmented and restricted to short stream reaches (USDA, 2012). 

In Arkansas, the spectaclecase is found in the Ouachita River system and one record was reported 

from the Mulberry River on the Forest.  New surveys were conducted in 2012 (USDA, 2012) of the 

historal record area, but no new specimens were found.  The historical location of the mussel bed 

where the one specimen was captured was recently identified but the bed no longer exists due to 

natural stream morphological changes (USDA, 2012). 

Spectaclecase-Survey Information 

Surveys were conducted on the Mulberry River by Arkansas Tech University in 1996 and also by 

James Whalen et. al (Forest Fisheries Biologist) in 2009, 2011 & 2012.  Surveys did not find this 

species of mussel (USDA, 2012).  Surveys were conducted at the proposed stream crossing site as 

well as just downstream of Big Eddy Hollow. 

Additional surveys are not needed to provide more definitive information to improve the 

determination of effects to this endangered species with regard to the proposed action.  Additional 

surveys will be conducted at the proposed crossing site prior to treatment activities. 

Spectaclecase-Environmental Baseline 

Spectaclecase mussels are found in large rivers where they live in areas sheltered from the main 

force of the river current. This species often clusters in firm mud and in sheltered areas, such as 

beneath rock slabs, between boulders and even under tree roots.  

This species was recently listed as Endangered by the U.S. Fish & Wildlife Service in 2012. One of 

the reasons is because most remaining populations of spectaclecase are small and geographically 

isolated. Small populations remaining in short sections of rivers are susceptible to extirpation from 

single catastrophic events, such as a toxic spill. Also, this level of isolation makes natural 

repopulation of areas that once supported mussels impossible without human intervention 

(USFWS, 2012). 

The decline of the spectaclecase in the Mississippi River system and other mussel species in the 
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eastern United States is primarily the result of habitat loss and degradation. These losses have been 

well documented since the mid-19th century (Higgins, 1858). Chief among the causes of decline 

are impoundments, channelization, chemical contaminants, mining, and sedimentation (Williams et 

al., 1993; Neves, 1993; Neves et al., 1997; Watters, 2000). Less serious are the following: (1) the 

spectaclecase is not a commercially valuable species, but may be increasingly sought by collectors 

as it becomes more rare; (2) disease or predation of which little is known but may have greater 

impact on this species because it is particularly long-lived (Butler, 2003); (3) invasive species 

(Asiatic clam, zebra mussel, black carp). The immediacy of threats varies among spectaclecase 

populations (NatureServe Explorer, 2012). 

Known threats to the spectaclecase mussel include habitat destruction through channel alteration, 

point source pollution and hydrological alterations like dam construction and water diversion 

(USDA, 2012). 

Spetaclecase-Direct, Indirect and Cumulative Effects 

The greatest threats to the spectaclecase are loss and degradation of stream and river habitat due to 

impoundment, channelization, chemical contaminants, mining, and sedimentation.   

The RLRMP sets aside a completely separate management prescription area for Riparian Corridors.  

These corridors encompasses an area of 100-feet on each side of any perennial stream on the 

Forest.  The plan also calls for Streamside Management Zones (SMZ) that range from 50 to 150 

feet for all streams and springs depending on the slope of adjacent channel and if the stream is 

classified as perennial, defined channel, or as a spring.   

 

The use of forest standards and state BMPs in management activities will lower the potential for 

any effect of sedimentation on this species of mussel. Prescribed burning in the area near Fanes 

Creek will have some potential to contribute sediment to the Mulberry River near the location 

where this mussel was historically found.  No new fireline construction is planned for the Fanes 

Creek area.   

 

Prescribed burning, timber/silviculture, wildlife opening, road/trail construction/maintenance as 

proposed could slightly increase sedimentation in the watershed, however, this increase would be 

short in time and duration.  The addition of large-woody debris (LWD) to project area streams 

could create habitat preferred by this species.  LWD additions are not proposed for the Mullberry 

River where this mussel has been found. 

 

The major route of herbicide exposure for aquatic microorganisms, macrophytes, invertebrates, 

amphibians and fish is water.  In their risk assessment, Giesy et al (2000) found that minimal acute 

and chronic risk was predicted for these non-target organisms.  This conclusion was based on 

conservative hazard quotient analyses that resulted in HQ values greater than one. 

 

The current risk assessment for glyphosate generally supports the conclusions reached by the U.S. 

EPA which has determined that glyphosate’s effects to birds, mammals, fish and invertebrates are 

minimal.  (SERA TR 02-43-09-04a, 2003) Glyphosate does not bioaccumulate in fish.  (U.S. EPA 

738-R-93-014, 1993)  It is practically non-toxic to fish and aquatic invertebrates and its effects on 

fish and invertebrates are minimal. (SERA TR 02-43-09-04a, 2003). 

 

The half life of glyphosate in water ranges from 3.5 to 70 days.  ( SERA TR 02-43-09-04a, 2003, 

Table 2.1)  Adsorption of glyphosate by soil and sediment particles is a major route of initial 

dissipation in aquatic environments.  This adsorption results in the lack of residual herbicidal 

activity and low leaching potential. (Voth, et al., 1998)  Glyphosate remains bound until it is 
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degraded to AMPA and eventually to carbon dioxide, water, nitrogen and phosphate.(Voth, et al., 

1998)  Sunlight does not degrade glyphosate. 

 

In a worst case scenario involving a direct spill of glyphosate to a body of water, the decomposition 

of dead plants in the water could result in an oxygen loss which could cause a fish kill. (U.S. EPA 

738-R-93-014, 1993), (Foresters’™ label, Riverdale Chemical®) However, mitigation measures 

from the FLRMP significantly reduce the possibility that a direct herbicide spill to a body of water 

would occur.  Mitigation measures include restrictions for mixing herbicide, cleaning application 

equipment, application buffer zones and a measure that limits application to periods in which no 

rain is forecast to lessen the potential for runoff.  These measures, in addition to water quality 

monitoring will help ensure the protection of the present high quality of the streams in the proposed 

treatment areas. 

 

Imazapyr does not appear to be very toxic to aquatic fish or invertebrates. For tolerant species of 

fish, an NOEC of 100 mg/L, supported by a large number of studies submitted to U.S. EPA is 50 

used to assess risks associated with acute exposures. For sensitive species, the lowest LC value 

encountered in the open literature, 2.71 mg/L, is used. Three longer term studies in fish suggest no 

substantial differences between the acute and chronic toxicity of imazapyr, with a life-cycle NOEC 

of about 100 mg/L. No chronic toxicity studies are available on the presumably sensitive species 

and the 2.71 mg/L concentration use for acute exposure is also applied to chronic exposures for 

sensitive species. Aquatic invertebrates do not appear to be any more sensitive to imazapyr than 

fish. An NOEC value of 100 mg/L from both an acute study and a life cycle study in daphnids is 

used to characterize risks of both acute and chronic exposures. There is no basis for identifying 

tolerant and sensitive species of aquatic invertebrates (SERA TR 04-43-17-05b, 2004). 

 

Adverse effects in terrestrial or aquatic animals do not appear to be likely. The weight of 

evidence suggests that no adverse effects in mammals, birds, fish, and terrestrial or aquatic 

invertebrates are plausible using typical or worst-case exposure assumptions at the typical 

application rate of 0.45 lb/acre or the maximum application rate of 1.25 lb/acre (SERA TR 04-43-

17-05b, 2004). 

 

The observation of hind limb deformities in free-living amphibians has substantially increased 

concern for the effects of xenobiotics on populations of amphibians. Garlon 3A and Garlon 4 

have been specifically tested for malformations in the frog embryo teratogenesis assay and no 

statistically significant effects were noted. In studies on embryos and tadpoles of three species of 

frogs using Garlon 4, exposures to 0.6, 1.2, and 4.6 ppm a.e. caused no effect on hatching 

success, malformations, or subsequent avoidance behavior of embryos but the two higher 

concentrations were associated with mortality or immobility in tadpoles.  Based on acute lethality, 

aquatic invertebrates appear to be about equally or somewhat less sensitive than fish to the various 

forms of triclopyr. The only chronic toxicity data involves a reproduction study in daphids in which 

the NOEC was 80.7 mg/L with a corresponding LOEC of 149 mg/L (SERA TR 02-43-13-03b, 

2003). 

 

Based on EC50 values, triclopyr TEA is about equally toxic to both algae (lowest EC50 of 5.9 ppm 

a.i.) and macrophytes (lowest EC50 of 8.8 ppm a.i.). As with toxicity to fish and invertebrates, xx 

triclopyr BEE is more toxic with EC50 values as low as 0.88 ppm a.i. for macrophytes and 0.1 ppm 

for algae. Efficacy studies are available on the use of Garlon 3A to control unwanted aquatic 

vegetation. At levels of 0.25-2.5 mg a.e./L (as Garlon 3A) over time periods of 2-48 hours, very 

little effect was seen for exposure periods less than 6 hours. At 0.25 mg/L, effective control was 

associated with exposure periods of 24 (partially effective) to 72 (very effective) hours (SERA TR 
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02-43-13-03b, 2003).  Herbicide use is not proposed in the riparian corridors, particularly near the 

Mulberry River where this species has been found. 

 

The closure, maintenance and decommissioning of  Forest Service roads, the closure of illegal 

OHV trails within the watershed and the stabilization of streambanks as proposed will improve 

overall erosion conditions and will reduce sedimentation into the area streams, particularly the 

Mulberry River where this mussel has historical occurrence.  The replacement of the two stream 

crossings as proposed will also further contribute to the overall improvement of the watershed and 

aquatic habitat. 

 

The proposed stream crossing site for trucks to access stands for timber treatments was surveyed in 

2012 and will be surveyed again prior to treatment activities.  This crossing is an existing crossing 

used by private individuals with a hardened, bedrock bottom.  Crossing at this designated crossing 

versus accessing illegal roads and trails within the riparian area will contribute less sediment and 

erosion and will allow for closure of the illegal roads and trails in the riparian corridors.  The 

historical site for the mussel is approximately four miles upstream where the designated crossing is 

proposed. 

 

Minimal indirect effects from ground disturbing activities (such as fireline rehab or road 

construction) may affect individuals when combined with activities that occur on lands not in 

Forest Service ownership in the watersheds where the spectaclecase is found.  The continued 

expansion of the distribution of the zebra mussel as well as alterations of major rivers in Arkansas 

and increases in sediment from agriculture, urban areas, and natural gas activities could lead to 

continued loss of habitat for this species.  Any ground disturbing activities may effect individuals 

through the indirect effect of sedimentation but is not likely to adversely effect the population of 

this species. 

Spectaclecase-Determination of Effects 

 

As described in the “Effects” section above, it is the determination of this BA (in accordance 

with informal consultation with the U.S. Fish and Wildlife Service and BA Supplement to the 

RLRMP in 2012), that the Spirits Project “May affect, not likely to adversely affect” 

Cumberlandia monodonata, an endangered species. 

Bald Eagle (Haliaeetus leucocephalus)-Sensitive Species  

 

The potential breeding habitat for the bald eagle would be about 2,000 acres and includes forested 

edges of permanent open water areas of lakes, rivers and perennial streams along with 

cypress/tupelo swamps in the Mississippi floodplain of the St. Francis National Forest.  Potential 

wintering habitat is about 60,000 acres and is derived from buffering stream corridors, permanent 

open water areas, known communal roosts, and cypress/tupelo swamps.   

The most important recognizable threat to the bald eagle in Arkansas at this time is being shot by 

poachers.  There is also concern of avian diseases with recent die-offs occurring on Lakes Ouachita 

and Degray in Arkansas. 

This species has been noted in past surveys on the district and is seen during winter months near the 

Illinois River, the Mulberry River, Lee Creek, Lake Shepherd Springs, Lake Fort Smith, Frog 

Bayou and around Shores Lake.  
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Suitable habitat usually includes a number of very large trees with open branches suitable for 

roosting, where the potential for human disturbance is minimal.  There have been reported sightings 

of this species flying over the area during winter months near the Mulberry River and Shores Lake. 

 

Bald Eagle-Survey Information 

Annual eagle surveys are conducted by the Arkansas Game and Fish Commission in cooperation 

with the U. S. Fish and Wildlife Service, U. S. Army Corps of Engineers, National Wildlife 

Federation and the USDA-Forest Service.  These surveys showed that wintering populations within 

the state have steadily increased to over 1,000 birds in 1999 (USDI-FWS, 1999).  Additional 

surveys are not needed to provide more definitive information to improve the determination of 

effects to this sensitive species with regard to the proposed action. 

 

Bald Eagle-Environmental Baseline    

This species, recently de-listed (2007) as a threatened species, but still on the Regional Forester’s 

sensitive species list, has been noted in the project area and is a common winter visitor to the 

analysis area, particularly along Fanes and Cove Creeks.  In 1994, the bald eagle was upgraded 

from endangered to threatened the lower 48 states.  Bald eagle numbers in the lower 48 states 

climbed from 417 nesting pairs in 1963 to more than 4,400 pairs in 1994.  In addition, 5,000 to 

6,000 juvenile bald eagles live in the lower 48.  Federal protection and tremendous public support 

led to this recovery.  In June of 2007, the USDI Fish and Wildlife Service announced the draft post-

delisting monitoring plan available and is soliciting public comment for 90 days for the bald eagle 

and recently the bald eagle was de-listed and has been placed on the Regional Forester’s sensitive 

species list.   

The first successful bald eagle nesting since 1930 was reported in Arkansas in 1982.  In 1995, 18 

pairs of Arkansas eagles successfully fledged young from the nest.  Arkansas ranks in the top 10 

states in the number of winter bald eagle sightings. Over 1,000 bald eagles are counted each winter, 

nearly triple the 368 recorded in 1979.  There are no known threats to this highly mobile species 

with implementation of the proposed action.  Additional surveys are not needed to further delineate 

the distribution of this species within the project area and on the forest. 

Bald Eagle-Direct, Indirect and Cumulative Effects   

Any birds in the area during timber harvest activities would likely move away temporarily to avoid 

the noise and traffic.  All timber harvest treatments proposed will not affect any known roost sites.   

 

Prescribed burning as proposed would not harm eagle roosting or nest sites during the winter, since 

there are no known sites within the analysis area. This large bird moves considerable distances in 

normal foraging and simply moves away from areas while burning is taking place.  The closest 

known nest sites are located on the Arkansas River approximately over 20 miles away from the 

analysis area. 

Some snags will burn while new snags will be created by fire scarring of existing live trees.  The 

potential cutting of snags or thinning of trees should have no indirect or direct effect to the bald 

eagle as new snags will be created.  There would be no direct or indirect effects on the eagle caused 

by prescribed burning, fireline, OHV trail or road construction/maintenance treatments to the eagle 

as it will simply move away from areas where disturbance takes place.  

Wildlife opening construction/maintenance and glade restoration would maintain existing early 

seral habitat and there would be no direct or indirect impact on this species from the proposed 

work. 
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The addition of large woody debris to the area streams as well as pond maintenance/construction 

will enhance wildlife/fisheries habitat and will have no direct or indirect impact on this species as it 

will move away from treatment activities. 

 

Herbicide use as proposed in Alternative 1 would be applied at the lowest effective rate in meeting 

project objectives.  All label instructions and FRLRMP standards and guidelines will be followed.  

Forest wide standards and site specific analysis will minimize effects to avian species.   

 

The weight of evidence suggests that no adverse effects are plausible for terrestrial animals using 

typical or even very conservative worst-case exposure assumptions of imazapyr (Syracuse 

Environmental Research Associates 2004).  Imazapyr has been tested in only a limited number of 

animal species and under conditions that may not well-represent populations of free-ranging non-

target animals.  Notwithstanding this limitation, the available data are sufficient to assert that no 

adverse effects associated with the toxicity of imazapyr can be anticipated in terrestrial animals 

from the use of this compound in Forest Service programs. 

 

The current risk assessment for glyphosate generally supports the conclusions reached by U.S. 

EPA:  Based on the current data, it has been determined that effects to birds, mammals, fish and 

invertebrates are minimal (Syracuse Environmental Research Associates 2003a).  At the typical 

application rate of 2 lbs. acid equivalent (a.e.)/acre, none of the hazard quotients for acute or 

chronic scenarios reach a level of concern even at the upper ranges of exposure for terrestrial 

organisms.  For the application rate of 7 lbs. a.e./acre, central estimates of the hazard quotients 

somewhat exceed the level of concern for the direct spray of a honey bee.  At the upper range of the 

hazard quotients, the level of concern is exceeded modestly in acute scenarios for a large mammal 

consuming contaminated vegetation and a small bird consuming insects.  In the chronic exposure 

scenarios, the hazard quotient for a large bird consuming contaminated vegetation on site exceeds 

the level of concern by a factor of about 3.  As with all longer term exposure scenarios involving 

the consumption of contaminated vegetation, the plausibility of this exposure scenario is limited 

because damage to the treated vegetation – i.e., vegetation directly sprayed at the highest 

application rate – would reduce and perhaps eliminate the possibility of any animal actually 

consuming this vegetation over a prolonged period. 

 

For terrestrial mammals, the central estimates of hazard quotients for triclopyr do not exceed the 

level of concern for any exposure scenarios (Syracuse Environmental Research Associates 2003b).  

At the upper range of exposures, the hazard quotients exceed the level of concern for large 

mammals and large birds consuming contaminated vegetation exclusively at the application site.  

At higher application rates, concern for exposure scenarios involving the consumption of 

contaminated vegetation is augmented substantially.  At the maximum application rate of 10 lbs. 

a.e./acre, the central estimate of the hazard quotients exceed the level of concern for several acute 

exposure scenarios:  the direct spray of a small mammal assuming 100% absorption, a large 

mammal consuming contaminated vegetation, and a small bird consuming contaminated insects.  

The central estimates of the hazard quotients for the chronic consumption of vegetation is exceeded 

for a large mammal and a large bird and the upper range on the hazard quotients are also increased 

by a factor of 10:  i.e., to 60 for a large mammal and 50 for a large bird.  This risk assessment is 

consistent with the risk characterization given by U.S. EPA indicating that contaminated vegetation 

is the primary concern in the use of triclopyr and that high application rates would exceed the level 

of concern for both birds and mammals in longer term exposure scenarios. 

 

When the effects of the proposed action within the analysis area are combined with potential effects 
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of all other planned or anticipated projects on both public and private lands, which would include 

the Spirits Project, there would be no known cumulative impacts .  The proposed action will not 

impact individuals, cause a decline in populations, affect the federal listing, or cause loss of 

viability to this avian species. 

 

Bald Eagle-Determination Of Effects 

As described in the “Effects” section above, it is the determination of this BA that the Spirits 

Project on the Ozark NF is “No direct, indirect or cumulative impacts on the bald eagle” 

Haliaeetus leucocephalus, a sensitive species. 

Eastern Small-footed Myotis (Myotis lebeii)-Sensitive Species 

This species prefers hibernating in caves or mines.  In Arkansas, it is known in small numbers from 

only a few caves in the Ozarks. It has been documented in caves and one was reported netted in a 

summer forest survey in Stone County on the Sylamore Ranger District (Harvey and Wilhide,  

1995-96) and has been recently docuemented from Franklin and Logan counties (USDA, 2012).  

The distribution of this bat is from eastern Canada south to Alabama and west to Oklahoma. It is 

uncommon throughout most of its range.  The potential habitat for this species is all Forest Service 

acres except the St. Francis, approximately 900,000 acres.  This bat occurs in Newton, Searcy and 

Stone Counties in Arkansas.  Very little is known about feeding habits or reprodution in this 

species.  This bat tends to hibernate near cave entrances; hence it may be vulnerable to freezing in 

abnormally severe winters. The most serious threat to this cave-dwelling bat is human disturbance 

during hibernation (NatureServe, 2012). 

Eastern Small-footed Myotis-Survey Information 

This bat species has been reported in the project area.  Mist nest surveys conducted during  the 

summer of 2012 caught one of these bats in the analysis area (Moore et. al 2012).  Past surveys in 

the analysis area have captured several Eastern small-footed myotis.  Additional surveys are not 

needed to improve the determination of effects to this sensitive species, but are needed to further 

delineate the distribution of this species on the forest. 

Eastern Small-footed Myotis-Environmental Baseline  

This bat is fairly widespread in southeastern Canada and eastern U.S., but is very spotty in 

distribution and rarely found in large numbers.  Few high quality occurrences exist; the total 

numbers counted are very low in comparison to the total number of caves and mines surveyed.  

This bat was ranked as a sensitive species due to the total numbers counted and the number of 

occurrences are the primary consideration in the ranking and its suces; ability to disturbance 

(fragility) is also an important factor.  The total count for all hibernacula is approximately 3,000 

individuals, with roughly 60% of the total number from just two sites in New York. Some of the 

occurrences probably have not been surveyed completely, and some individuals are undoubtedly 

missed within some sites because they are hibernating in portions of mines or caves that cannot be 

reached or easily observed.  With the present scarcity of pertinent information, management can 

focus only on protection of hibernation caves and summer roosts (NatureServe, 2012). 

Eastern Small-footed Myotis-Direct, Indirect and Cumulative Effects   

Forest-wide standards will provide for the protection of all existing bat caves.  Hibernacula, roost 

and transient roost sites are protected by the implementation of forest-wide standards, which 

maintain vegetation buffers of 200 feet around all caves.  Other protection measures, such as 

identifying hibernacula caves/entrances and avoiding prescribed burns on days that could direct 

smoke into the hibernaculas or no lighting of fire directly at the entrance of hibernaculas will also 
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assure minimal effects to hibernating bats.  Protection measures for the Indiana and gray bat habitat 

will also protect this species as it utilizes caves as well. 

Activities as proposed will not occur at the same time.  Treatment activities will span over a ten 

year period, so effects to this bat species will be minimal. 

Smoke contaminant monitoring has been conducted since 2003 on the Boston Mountain Ranger 

District.  Results from the research indicated that prescribed burning caused some change at the 

entrance to caves, however, the effects of smoke were not noticeable in the twilight and dark of the 

caves where bats reside (USFS, 2003-2006, Odeagard, Caviness and Rylee).  Prescribed burning as 

proposed in this alternative will create additional foraging habitat for this bat.  The timing of burns 

is generally in the spring, which is past the time when this bat will be hibernating.   

Fireline construction and seeding of firelines should have no direct effects to this bat as 

predominately existing lines will be used and refreshed and this species does not utilize trees.  The 

indirect effects will be to provide for additional clutter-free foraging areas where vegetation 

(primarily brush and saplings) is cleared from existing roadbeds or existing old firelines.  The 

firelines can provide important openings through otherwise closed canopy situations that dominate 

older stands. 

The installation of cave gates at known caves will protect this bat species.  Surveys by the U.S. Fish 

& Wildlife Service in Feb. of 2013 revealed human vandalism and disturbance in several of the 

known gray bat caves in the analysis area. 

The addition addition of large woody debris (LWD) to the area streams will enhance 

wildlife/fisheries habitat and will have no direct or indirect effect on this species as it does not 

utilize trees.  The cutting of LWD as proposed will be to cut living trees.   

 

Pond construction/reconstrucion, fireline construction, road construction, OHV trail construction  

and wildife opening maintenance/construction will provide prime foraging areas for this bat.  The 

closure and decomissioning of roads and illegal OHV trails will help protect disturbance to this bat 

species during hibernation.  The indirect effects will be to provide for additional clutter-free 

foraging areas where vegetation (primarily brush and saplings) is cleared from existing roadbeds or 

existing old firelines.  The cumulative effects will be minimal because of the small acreage 

involved.  These areas can provide important openings through otherwise closed canopy situations 

that dominate older stands. 

Glade restoration as proposed will create beneficial foraging habitat for this bat through providing 

open areas of uncluttered flyways.  

Herbicide use as proposed in Alternative 1 will be applied at the lowest effective rate in meeting 

project objectives.  All label instructions and FRLRMP standards and guidelines will be followed.  

Forest wide standards and site specific analysis will minimize effects to this bat species.   

 

The weight of evidence suggests that no adverse effects are plausible for terrestrial animals using 

typical or even very conservative worst-case exposure assumptions of imazapyr (Syracuse 

Environmental Research Associates 2004).  Imazapyr has been tested in only a limited number of 

animal species and under conditions that may not well-represent populations of free-ranging non-

target animals.  Notwithstanding this limitation, the available data are sufficient to assert that no 

adverse effects associated with the toxicity of imazapyr can be anticipated in terrestrial animals 

from the use of this compound in Forest Service programs. 

 

The current risk assessment for glyphosate generally supports the conclusions reached by U.S. 
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EPA:  Based on the current data, it has been determined that effects to birds, mammals, fish and 

invertebrates are minimal (Syracuse Environmental Research Associates 2003a).  At the typical 

application rate of 2 lbs. acid equivalent (a.e.)/acre, none of the hazard quotients for acute or 

chronic scenarios reach a level of concern even at the upper ranges of exposure for terrestrial 

organisms.  For the application rate of 7 lbs. a.e./acre, central estimates of the hazard quotients 

somewhat exceed the level of concern for the direct spray of a honey bee.  At the upper range of the 

hazard quotients, the level of concern is exceeded modestly in acute scenarios for a large mammal 

consuming contaminated vegetation and a small bird consuming insects.  In the chronic exposure 

scenarios, the hazard quotient for a large bird consuming contaminated vegetation on site exceeds 

the level of concern by a factor of about 3.  As with all longer term exposure scenarios involving 

the consumption of contaminated vegetation, the plausibility of this exposure scenario is limited 

because damage to the treated vegetation – i.e., vegetation directly sprayed at the highest 

application rate – would reduce and perhaps eliminate the possibility of any animal actually 

consuming this vegetation over a prolonged period. 

 

For terrestrial mammals, the central estimates of hazard quotients for triclopyr do not exceed the 

level of concern for any exposure scenarios (Syracuse Environmental Research Associates 2003b).  

At the upper range of exposures, the hazard quotients exceed the level of concern for large 

mammals and large birds consuming contaminated vegetation exclusively at the application site.  

At higher application rates, concern for exposure scenarios involving the consumption of 

contaminated vegetation is augmented substantially.  At the maximum application rate of 10 lbs. 

a.e./acre, the central estimate of the hazard quotients exceed the level of concern for several acute 

exposure scenarios:  the direct spray of a small mammal assuming 100% absorption, a large 

mammal consuming contaminated vegetation, and a small bird consuming contaminated insects.  

The central estimates of the hazard quotients for the chronic consumption of vegetation is exceeded 

for a large mammal and a large bird and the upper range on the hazard quotients are also increased 

by a factor of 10:  i.e., to 60 for a large mammal and 50 for a large bird.  This risk assessment is 

consistent with the risk characterization given by U.S. EPA indicating that contaminated vegetation 

is the primary concern in the use of triclopyr and that high application rates would exceed the level 

of concern for both birds and mammals in longer term exposure scenarios. 

 

All activities proposed are consistent with the RLRMP.  In the Biological Assessment dated July 

28, 2005, the Forest Wildlife Biologist (with concurrence from the USFWS), has determined that 

the gray bat is “not likely to be adversely affected” from standard forest management,  as long as 

the Revised Forest Plan guidelines and mitigations are followed.  Implementation of forest-wide 

standards for the protection of caves, karst habitats, and riparian areas will help protect needed 

hibernacula sites as well as potential foraging sites for these species.  This constitutes compliance 

with Section 7 of the Endangered Species Act (ESA) with respect to future activities carried out on 

the Ozark-St. Francis National Forests. 

 

Eastern Small-footed Myotis-Determination Of Effects 

It is my determination that the proposed actions in the Spirits Project will have beneficial 

impacts to the Eastern small-footed myotis and to it’s habitat.  

Ozark Chinquapin (Castanea pumila ozarkensis)-Sensitive Species 

The Ozark chinquapin is almost totally restricted to the Interior Highlands of Missouri, Arkansas, 

and Oklahoma with disjunct populations in Louisiana, Mississippi, and Alabama.  Until the 

introduction into this country of the chestnut blight (Endothia parasitica) and its subsequent spread, 

the Ozark chinquapin had been considered a locally abundant and widespread tree species in the 
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Interior Highland region.  As a result of the spread of this parasite, few mature trees of this species 

still exist, although sprouting from stumps is quite common (Tucker, 1980).  

Monitoring on the OSNF Forest indicates that this species is still widely distributed, but few trees 

may be found that do not show evidence of the blight.  This tree is found on all Ozark NF districts, 

except the St. Francis.   

Ozark Chinquapin –Survey Information 

 

This species has been found throughout the proposed project area. The Ozark chinquapin is fairly 

common on the Boston Mountain Ranger District.  Most trees on the District are small trees 

resulting from stump sprouts, with very few surviving to the age of producing seed.  It has been 

documented from 38 counties in Arkansas (ANPS, 1998).  Additional surveys are not needed to 

further delineate the distribution of this species within the project area and on the forest. 

 

Ozark Chinquapin-Environmental Baseline 

This species was listed as sensitive because it is threatened with destruction by a fungal disease. 

Ozark Chinquapin-Direct, Indirect and Cumulative Effects 

The impact to sprout clumps incidental to normal management practices would be one of release.  

Since sprouts persist and are released in normal forest management operations, there would be no 

direct impacts to Ozark Chinquapin.  The indirect impact of normal forest management operations 

is to perpetuate chinquapin sprout clumps in a vigorous vegetative state.  These treatments are not 

expected to produce cumulative impacts to this species.   

 

Herbicide treatments as proposed could have negative direct and indirect impacts to this species, 

however, mitigation measures, such as:  “If  Ozark chinquapin were located in a stand to be treated 

with herbicide, the trees would be placed in a 60-foot buffer, inside which no treatment with 

herbicides or handtools would occur” (see Mitigations Measure of the EA) will protect this tree 

during proposed treatments. 

 

Aquatic treatments as proposed (pond construction, etc.) should not impact these trees as they are 

not found in areas proposed for aquatic treatments. 

 

Prescribed burning, timber treatments, road and OHV construction, glade restoration and new 

fireline construction could open up the canopy, thus allowing sunlight to reach the forest floor.  

Observations of the Ozark Chinquapin indicates that it grows best in areas where there is moderate 

sunlight.  Direct impacts to this tree through repeated and intense fires could have negative impacts 

to individual plants, however, burns are conducted on a rotational basis, so the impacts would be 

minimal.  When the effects the proposed project are combined with potential effects of all other 

planned or anticipated projects on both public and private lands, there would be no known 

cumulative impacts on this species. 

Ozark Chinquapin-Determination of Effects  

It is the determination of this BAE that the proposed actions in the Spirits Project may impact 

individuals but are not likely to cause a trend to the federal listing or loss of viability for this 

species. 

Ozark Spiderwort (Tradescantia ozarkana)-Sensitive Species 

This plant is endemic to the Ozark Mountains of Missouri, Oklahoma, and Arkansas and the 
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Ouachita Mountains of western Arkansas and southeastern Oklahoma. There are fifteen extant 

populations in Missouri, more than that in Arkansas, and a few in Oklahoma. The species is 

considered relatively secure despite some documented declines due to construction of 

dams/impoundments.  There are no known immediate rangewide threats such as habitat conversion.  

Numerous local potential threats are reported however, including housing developments, roadway 

construction and maintenance, and herbicide use (MO NHD 1994, Watson 1989). 

Ozark Spiderwort-Survey Information: 

This plant is fairly common on the Boston Mountain Ranger District and is often found along 

roads.  Field surveys in 2012 did not note the presence of this plant in the project area, however, it 

does have suitable habitat.  Additional surveys are not needed to improve the determination of 

effects to this sensitive species, but are needed to further delineate the distribution of this species on 

the forest. 

Ozark Spiderwort-Environmental Baseline 

Trends for this species are not well-documented, but Tradescantia ozarkana may have suffered a 

substantial loss due to a series of impoundments on the White River in Missouri. These reservoirs 

flooded several populations, and Steyermark (1963) estimated that the erection of these dams has 

"destroyed millions of plants." In Oklahoma, Watson (1989) reported that T. ozarkana has not 

declined in the Ozark Mountains within the last 50 years but has declined by 71 percent in the 

Ouachita Mountains, although this percentage is based on a low sample size (two out of seven 

populations confirmed). A number of historical populations have not been relocated throughout the 

range of T. ozarkana suggesting possible extirpation by natural or other causes. While this supports 

a downward trend, at those sites where T. ozarkana is known to occur population numbers are often 

in the hundreds and occasionally in the thousands of individuals, suggesting a taxon capable of 

sustaining itself when under natural conditions (NatureServe, 2012). 

 

Ozark Spiderwort-Direct, Indirect and Cumulative Effects 

 

The construction of wildife openings and ponds should not impact this plant as none were found in 

the areas where construction and maintenance will occur.  The addition of LWD to area streams 

will likely not impact this species as it is not generally found in the riparian areas where this work 

is proposed to occur. 

 

Herbicide treatments as proposed in this alternative could have negative direct and indirect impacts 

to individual species, however, known sites of this plant are not in stands proposed for treatments. 

 

Prescribed burning, timber treatments, road, trail and fireline rehab/construction may impact some 

individuals through direct uprooting.  Intense burning (line prep) along the roadsides where this 

plant may occur could top kill or kill individual plants.  Most often, the prescribed burns do not 

expose mineral soil; the roots of these plant will likely survive the burns if found in the areas of 

intense heat.  

Glade restoration as proposed should not impact this plant as it was not found in the glade areas. 

Implementation of the proposed alternative may impact individuals but is not likely to cause 

cumulative impacts, such as a declining trend to the Ozark spiderwort’s federal listing or loss of 

viability.   

 

Ozark Spiderwort-Determination of Effects 
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It is the determination of this BAE that the proposed action in the Spirits Project may impact 

individuals but is not likely to cause cumulative impacts, such as a declining trend to the 

Ozark spiderwort’s federal listing or loss of viability.  

 

Southern Lady-Slipper (Cypripedium kentuckiense)-Sensitive Species 

This plant is known to occur in 12 Arkansas counties and possibly others (Smith, 1988).  The 

preferred habitat for this plant consists of moist floodplains along creeks and on rich moist slopes.  

The biggest threat to the plant is collection for commercial sale and digging for replanting in 

wildflower gardens.  The plant appears to be able to tolerate certain timber management activities 

with some treatments, such as thinning being beneficial.   

Southern Lady-Slipper-Survey Information: 

 

This plant has been found throughout the analysis area.  The Boston Mountain Ranger District has 

pinpoint locations for these plants and some of the sites are checked every 3-5 years to ensure that 

the sites still remain stable to increasing.  Additional surveys are not needed to improve the 

determination of effects to this sensitive species, but are needed to further delineate the distribution 

of this species on the forest.  These plants generally occur where little to no management will 

occur.  

Southern Lady-Slipper-Environmental Baseline 

 

The status of this plant is reported as improving in Oklahoma (Oklahoma Natural Heritage 

Inventory 2001) and reportedly "thriving" in Arkansas (Ouachita National Forest 2001). It is 

generally in decline in population size and extent throughout its range within Kentucky; no 

Kentucky populations have been increasing (Deborah White, pers. comm., 2002). One of the five 

known Alabama populations (all of them small) recently fell victim to poachers (Al Schotz, pers. 

comm., 2002). The Georgia site appears to be a young population slowly expanding, with several 

juveniles scattered some distance from a half dozen clustered flowering plants (Tom Patrick, pers. 

comm., 2002).  Threats include collection and road/highway construction, both the actual 

construction taking place on a site where the plants occur and the resultant changes in hydrology 

over a wider area (Tennessee Natural Heritage Program 2001, Deborah White, pers. comm. 2002) 

(NatureServe, 2012). 

 

Southern Lady-Slipper-Direct, Indirect and Cumulative Effects 

   

Known sites in the project area occur in riparian areas that are moist.  These areas will further  

protect this plant as called for in the RLRMP (3- 37) from any potential negative impacts that the 

proposed action could cause.  The RLRMP sets aside a completely separate management 

prescription area for Riparian Corridors.  These corridors encompasses an area of 100-feet on each 

side of any perennial stream on the Forest.  A set of management goals and standards are set aside 

for this management area and is part of the project area.  The new plan also calls for Streamside 

Management Zones (SMZ) that range from 50 to 150 feet for all streams and springs depending on 

the slope of adjacent channel and if the stream is classified as perennial, defined channel, or as a 

spring.  A more detailed description of these areas can be found in Water Resources section of  the 

EA.   

 

The addition of LWD to area streams or some timber treatments could impact individual plants 

through direct uprooting.  This is unlikely as most sites of this plant have been documented and 

care would be taken to avoid plant sites when conducting proposed management activities in 
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riparian corridors. 

 

The closure and decomissioning of roads and illegal trails, especially in the riparian areas where 

this plant occurs will provide protection and beneficial impacts to this plant species.  Herbicide 

treatments as proposed may impact individuals, however, this is unlikely as herbicide treatments 

are not planned in riparian corridors where this plant is generally found.  The construction of 

wildife openings and ponds should not impact this plant as none were found in the areas where 

construction and maintenance will occur.  Glade restoration will not impact this species as it is not 

found in glade habitat. 

 

This plant is found primarily in riparian corridors.  Fireline construction could impact individual 

plants through the direct uprooting, however, this is unlikely as this plant generally is found near 

riparian corridors.  Most often, fires burn out or are of low intensity when reaching habitat where 

this plant is likely to be found.    Implementation of the proposed alternative may impact some 

individuals, but will have no known cumulative impacts to the southern lady-slipper. 

Southern Lady-Slipper-Determination of Effects 

It is my determination that the proposed action in the Spirits Project may impact individuals 

but is not likely to cause cumulative impacts, such as a declining trend to the southern lady-

slipper’s federal listing or loss of viability.  

  

Ouachita False Indigo/Leadplant-Survey Information 

 

Occurrence on the Forests is limited to streamside zones and a few roadside ditches where ground 

disturbance has occurred.  Surveys of the project area in 2012 noted several leadplant populations 

along several roadsides and riparian areas.  A large population exists near one of the analysis area 

creeks.  Additional surveys are not needed to improve the determination of effects to this sensitive 

species, but are needed to further delineate the distribution of this species on the forest.   

Ouachita False Indigo/Leadplant-Environmental Baseline 

 

This plant is known from several locations on Mt. Magazine (Tucker, 1989). This endemic is found 

elsewhere in Arkansas and Oklahoma. It has been noted in Conway, Franklin, Johnson, Logan, 

Madison, and Van Buren Counties as well as in southern Arkansas in Clark, Garland, Montgomery, 

Perry, Polk, Saline, Scott, and Yell Counties. 

This species is affected by increased foot traffic, herbicide use along trails/ roadside areas, or by 

construction activities that include the scraping or clearing of land by bulldozer.  Occurrence on the 

Forests is limited to streamside zones and a few roadside ditches where ground disturbance has 

occurred.   

The primary threat to the Ouachita leadplant throughout its range is habitat destruction by land 

clearing, trampling by foot traffic, and herbicide use along roadsides where it occurs. 

Ouachita False Indigo/Leadplant-Direct, Indirect and Cumulative Effects 

 

Fireline construction, fireline prep work, road and trail construction as proposed could impact this 

species as it exists along the roadside where direct lighting or where road cosntruction may occur.  

This project could harm a few individual plants through uprooting or possibly with intense, 

repeated fire.  Herbicide application along roadsides where this plant may be found could also 

negatively impact individuals.  Care will be taken to document and mark known sites of this plant 
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before any of the proposed treatments are implemented in order to avoid negative impacts to this 

plant. 

 

The construction of wildife openings and ponds should not impact this plant as none were found in 

the areas where construction and maintenance will occur.  Glade restoration will not impact this 

species as it is not found in glade habitat.  The addition of LWD to area streams or some timber 

treatments could impact individual plants through direct uprooting.  This is unlikely as most sites of 

this plant have been documented and care would be taken to avoid plant sites when conducting 

proposed management activities in riparian corridors. 

  

Implementation of proposed alternative may impact individuals through direct uprooting or 

herbicide kill but is not likely to cause a trend to federal listing or a loss of viability of this plant 

species.   

Ouachita False Indigo/Leadplant-Determination of Effects 

 

As described in the Effects section above, it is the determination of this BA that the Spirits 

Project as proposed may impact individuals through direct uprooting or accidently by 

herbicide contact  but is not likely to cause a trend to the federal listing or a loss of viability of 

this plant species. 

Blue Ridge Catchfly (Silene ovata)-Sensitive Species 

 

This midwestern endemic of tall grass prairie habitats with relatively few, scattered populations are 

most abundant in Missouri; extirpated from Kansas and Tennessee, and considered quite rare in all 

other states in it’s range. Many remaining population remnants are along roadsides where 

vulnerable to construction or to changes in management of roadside vegetation.  This plant has 

been found in several areas along the Mulberry River and Hurricane Creek and habitat is good for 

this plant in most of the riparian corridors within the analysis area. 

 

Blue Ridge Catchfly-Survey Information 

 

This plant was found in the project area in recent surveys (see above list of surveys) and habitat is 

good for this plant in most of the analysis area riparian corridors.  Additional surveys are not 

needed to improve the determination of effects to this sensitive species but are needed to delineate 

the distribution of this species on the forest.   

Blue Ridge Catchfly-Environmental Baseline 

 

The range for this species is from Virginia south and west to Georgia, Alabama, Mississippi, and 

northern Arkansas. The plant is primarily restricted to the Appalachian physiographic region. In 

Arkansas, this species is found in Baxter, Benton, Cleburne, Franklin, Newton, Pope, Stone, and 

Van Buren Counties. Favorable habitat would include talus slopes beneath a sandstone bluff lines. 

This type of habitat is limited on the Forests. 

Primary threats to this species include forest management practices, and to a lesser extent, land-use 

conversion and habitat. Other threats include grazing by deer and feral hogs, flooding by 

impoundment, road construction, and quarrying. Plants near roads and trails are threatened by 

trampling and maintenance activities. Any soil disturbance is likely to have a negative effect on this 

species due to the resultant erosion. 

Blue Ridge Catchfly-Direct, Indirect and Cumulative Effects 
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Fireline construction could impact individual plants through the direct uprooting, however, this is 

unlikely as this plant generally is found near riparian corridors.  Most often, fires burn out or are of 

low intensity when reaching habitat where this plant is likely to be found.    Road and trail 

construction will likely not cause direct uprooting of this plant as new construction is not planned 

in riparian corridors where this plant generally occurs.  Most sites of this plant have been 

documented and will be protected from proposed project activities.   

The construction of wildife openings and ponds should not impact this plant as none were found in 

the areas where construction and maintenance will occur.  Glade restoration will not impact this 

species as it is not found in glade habitat. 

Herbicide use as proposed could impact individuals through accidental contact, but this is unlikely 

as herbicide use is not proposed in riparian corridors where this plant occurs.  The addition of LWD 

to area streams or some timber treatments could impact individual plants through direct uprooting.  

This is unlikely as most sites of this plant have been documented and care would be taken to avoid 

plant sites when conducting proposed management activities in riparian corridors. 

 

Blue Ridge Catchfly-Determination of Effects 

 

As described in the Effects section above, it is my determination that due to protection and 

management direction provided in forest wide standards and the plants resistance and 

expected response to treatments likely to be practiced where it occurs, a determination of 

“may impact individuals but not likely to cause a trend to federal listing or a loss of viability” 

is made for the Blude Ridge catchfly. 

Small-headed Pipewort-(Eriocaulon koernickianum)-Sensitive Species 

 

This plant is found in Arkansas, Oklahoma, and Texas and is found in or near permanently moist to 

wet seepage areas (particularly upland sandstone glade seeps), bogs, and prairie stream banks. This 

plant is intolerant of shade.  Field studies indicate this plant is an early successional and often times 

a persistent species. The margins of pipewort populations are often shortleaf pine, eastern red 

cedar, and winged elm, all of which are early successional species among the woody plant 

assemblage.  A few sites show evidence of some soil disturbance, such as provided by occasional to 

frequent vehicle traffic through the edge of the population.  The species appears to require full sun 

for its best development.  Development of later seral stages in vegetation development probably 

shades out the pipewort.  This plant does occur at two known sites within the analysis area. 

 

Small-headed Pipewort-Survey Information 

 

This plant has been found in the analysis area in two glades.  Additional surveys are not needed to 

improve the determination of effects to this sensitive species or to delineate the distribution of this 

species on the forest.   

Small-headed Pipewort-Environmental Baseline 

 

In the western part of its range (Arkansas, Oklahoma, and Texas), this plant is found in or near 

permanently moist to wet seepage areas (particularly upland sandstone glade seeps), bogs, and 

prairie stream banks. Gulf pipewort is intolerant of shade and is probably an early-successional 

species (Nature Serve 2002).  This species is reported in Benton, Conway, Franklin, Logan, 

Johnson, Madison, Pope, and Van Buren Counties in Arkansas.  This plant was listed as a senstive 
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species because of the specific type and minimal amount of habitat that is available. 

Small-headed Pipewort-Direct, Indirect and Cumulative Effects 

 

Prescribed burning is beneficial to this species, as it prefers disturbance.  Prescribe burning can also 

remove some the competing overstory vegetation that has encroached on the glades where this 

plant occurs.  Past management activities for conservation of this species have included direct 

lighting and prescribed burning in the habitat where this plant occurs.  After the treatments, the 

plants spread and the population increased.  The only negative effect that burning has to to this 

plant could be direct uprooting through fireline construction.  

 

The construction of wildife openings and ponds should not impact this plant as none were found in 

the areas where construction and maintenance will occur.  Glade restoration will greatly improve 

potentail habitat for this species. 

Herbicide use as proposed could impact individuals through accidental contact, but this is unlikely 

as herbicide use is not proposed in known glades where this plant exists.  If this plant is found in 

glade areas restored for restoration, mechanical and prescribed fire methods will be used to remove 

woody encroachment and herbicide will not be used.  This will reduce negative impacts to this 

plant from any type of accidental herbicide contact.  The addition of LWD to area streams will have 

no impact to this plant as it is found in very specific glade habitat.  Some timber treatments could 

impact individual plants through direct uprooting.  This is unlikely as most sites of this plant have 

been documented and care would be taken to avoid plant sites when conducting proposed 

management activities near glad habitat. 

 

Small-headed Pipewort-Determination of Effects 

As described in the Effects section above, it is the determination of this BA that the Spirits 

Project will have beneficial impacts to this species through timber treatments, glade 

restoration and prescribed burning.  

 

Bachman’s Sparrow-(Aimophila aestivalis)-Senstive Species 

Historically, this species has been found in mature to old growth southern pine woodland that has 

been subjected to frequent growing-season fires. It is a fugitive species, breeding wherever fires 

created suitable conditions. This species requires a well-developed grass and herb layer with 

limited shrub and hardwood midstory components. Ideal habitat was originally the extensive 

longleaf pine woodlands of the south. It was able to colonize clearcuts and early seral stages of old 

field succession but such habitat remains suitable only for a short time.  

Habitat for this species include dry open pine (southern states) or oak woods (e.g., western portion 

of range) with an undercover of grasses and shrubs, hillsides with patchy brushy areas, overgrown 

fields with thickets and brambles, grassy orchards, and large clear-cuts. In the southeastern U.S., 

Coastal Plain breeding habitat usually is open pine woods with thick cover of grasses or saw 

palmetto; in the Piedmont, mainly in overgrown fields with scattered saplings, occasionally in open 

woods with thick grass cover (Hamel 1992).  Habitat within the project area is poor for this bird. 

Bachman’s Sparrow-Survey Information 

 

A breeding bird survey route and R8 bird point counts have been conducted on the Boston 

Mountain Ranger District since 1995.  The Boston Mountain Ranger District is north of this species 

range.  This species was not found during field surveys and no historic records are known from the 

analysis area.  Additional surveys are not needed to improve the determination of effects to this 
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sensitive species, but are needed to further delineate the distribution of this species on the forest. 

Bachman’s Sparrow-Environmental Baseline 

 

In Arkansas,  the species ranges across the southern half of the state up to the southern one-half of 

the Forests. This species historically has been found in Baxter, Conway, Franklin, Johnson, Logan, 

Newton Pope, and Van Buren Counties in Arkansas. Good or ideal habitat is limited on the Forests 

to areas where timber management has taken place in the recent past.  

Primary threats to this species include: 

 Habitat loss caused by the conversion of longleaf pine stands to plantations of fast-growing 

pines, a shortage of newly abandoned farmland, and urbanization, 

 Negative effects caused by fire suppression that increase understory and its shrubby 

components, and by harvest rotations that maintain unsuitable timber age classes (i.e. 15-70 

years old), 

 Parasitism by brown-headed cowbirds, and 

 Predation of nestlings and eggs eaten by snakes or mammals.  

 

Bachman’s Sparrow-Direct, Indirect and Cumulative Effects 

 

Herbicide use as proposed will be applied at the lowest effective rate in meeting project objectives.  

All label instructions and FRLRMP standards and guidelines will be followed.  Forest wide 

standards and site specific analysis will minimize effects to avian species.   

 

The weight of evidence suggests that no adverse effects are plausible for terrestrial animals using 

typical or even very conservative worst-case exposure assumptions of imazapyr (Syracuse 

Environmental Research Associates 2004).  Imazapyr has been tested in only a limited number of 

animal species and under conditions that may not well-represent populations of free-ranging non-

target animals.  Notwithstanding this limitation, the available data are sufficient to assert that no 

adverse effects associated with the toxicity of imazapyr can be anticipated in terrestrial animals 

from the use of this compound in Forest Service programs. 

 

The current risk assessment for glyphosate generally supports the conclusions reached by U.S. 

EPA:  Based on the current data, it has been determined that effects to birds, mammals, fish and 

invertebrates are minimal (Syracuse Environmental Research Associates 2003a).  At the typical 

application rate of 2 lbs. acid equivalent (a.e.)/acre, none of the hazard quotients for acute or 

chronic scenarios reach a level of concern even at the upper ranges of exposure for terrestrial 

organisms.  For the application rate of 7 lbs. a.e./acre, central estimates of the hazard quotients 

somewhat exceed the level of concern for the direct spray of a honey bee.  At the upper range of the 

hazard quotients, the level of concern is exceeded modestly in acute scenarios for a large mammal 

consuming contaminated vegetation and a small bird consuming insects.  In the chronic exposure 

scenarios, the hazard quotient for a large bird consuming contaminated vegetation on site exceeds 

the level of concern by a factor of about 3.  As with all longer term exposure scenarios involving 

the consumption of contaminated vegetation, the plausibility of this exposure scenario is limited 

because damage to the treated vegetation – i.e., vegetation directly sprayed at the highest 

application rate – would reduce and perhaps eliminate the possibility of any animal actually 

consuming this vegetation over a prolonged period. 

 

For terrestrial mammals, the central estimates of hazard quotients for triclopyr do not exceed the 

level of concern for any exposure scenarios (Syracuse Environmental Research Associates 2003b).  
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At the upper range of exposures, the hazard quotients exceed the level of concern for large 

mammals and large birds consuming contaminated vegetation exclusively at the application site.  

At higher application rates, concern for exposure scenarios involving the consumption of 

contaminated vegetation is augmented substantially.  At the maximum application rate of 10 lbs. 

a.e./acre, the central estimate of the hazard quotients exceed the level of concern for several acute 

exposure scenarios:  the direct spray of a small mammal assuming 100% absorption, a large 

mammal consuming contaminated vegetation, and a small bird consuming contaminated insects.  

The central estimates of the hazard quotients for the chronic consumption of vegetation is exceeded 

for a large mammal and a large bird and the upper range on the hazard quotients are also increased 

by a factor of 10:  i.e., to 60 for a large mammal and 50 for a large bird.  This risk assessment is 

consistent with the risk characterization given by U.S. EPA indicating that contaminated vegetation 

is the primary concern in the use of triclopyr and that high application rates would exceed the level 

of concern for both birds and mammals in longer term exposure scenarios. 

 

Glade construction, road, trail, pond, fireline or wildlife opening construction will have little to no 

impacts to this bird as it has not been documented from the analysis area and these treatments are 

not in habitat that is preferred by this species. 

 

Habitat for this species will be improved with the proposed alternative immediately following 

timber/silvicultural thinning treatments and for 1-3 years following prescribed prescribed burn 

treatments.  Indirect and direct beneficial impacts to potential habitat for this species will occur 

with the proposed alternative.  The proposed action will have no direct, indirect or cumulative 

impacts to the Bachman’s Sparrow as none occur within the analysis area.  Habitat for this bird will 

be beneficially impacted for the first 5-7 years of project implementation.  Cowbird parasitism 

would not change. There may be an increase in the number of predators in areas where treatments 

occur, however, the loss of individuals to predators will be small compared to the potential 

population gains following habitat improvement. 

 

Bachman’s Sparrow-Determination of Effects 

 

It is the determination of this BA that the proposed action will have no direct, indirect or 

cumulative impacts to the Bachman’s Sparrow.  The will be beneficial impacts to its habitat 

with implementation of the proposed action. 

 

Williams Crayfish (Orconectes williamsi)-Sensitive Species 

This species of crawfish is a small, rather plain crayfish without bright colors or bold markings.  

This crayfish lives in cavities that it excavates under stones that are well-seated in gravel.  Very 

little is known about the reproduction in this species.  This crayfish has been found in the 

headwaters of the White River from Madison and Washington counties, Arkansas, to Barry County, 

Missouri.  This species has not been documented from the Boston Mountain Ranger District, but 

potential habitat is available for this species. The biggest threat to this species is loss of habitat.  It 

was listed as sensitive because of it’s rarity and limited distribution and because the range for this 

species has been fragmented by large impoundments (NatureServe, 2012 & Pflieger, 1996). 

Williams Crayfish-Survey Information 

This crayfish has localized occurrences in small headwater creeks of the upper White River basin 

(Westhoff et al 2006). This crayfish has been found on both the Boston Mountain and Pleasant Hill 

Ranger Districts in Madison county. This crayfish has not been found in the analysis area, but 

habitat is good for this species. Additional surveys are not needed to improve the determination of 
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effects to this sensitive species, but are needed to further delineate the distribution of this species on 

the forest and on the Boston Mountain Ranger District.  

Williams Crayfish-Environmental Baseline  

Very little is known about this crayfish or it’s reprodutive habits.  It was listed as a sensitive species 

because of its rarity, limited occurrence and because the range for this species has been fragmented 

by large impoundments and loss of habitat.  It is known from 4 Missouri counties and 2 Arkansas 

counties and has a very localized distribution in the upper White River drainage of Missouri and 

Arkansas.   

Threats to this crayfish in Arkansas include:  

• Threat to habitat by increased recreational use of White River impoundments  

• Construction of Table Rock and Bull Shoals Reservoirs  

• Unstable and shifting substrate and excess deposited fine sediments  

• Predation  

• Vegetative removal and land clearing near streams  

• Historical and active lead and gravel mining  

• Wagner et al. (2010) noted siltation as one of the greatest threats to habitat quality in upland 

streams and could affect this species if riparian vegetation continues to be lost. 

 

Williams Crayfish-Direct, Indirect and Cumulative Effects   

The indirect impacts of prescribed burns (especially fireline construction) could cause some initial 

sedimentation into area streams.  Because this species is a primary burrowing crayfish, impacts to 

this species should be minimal to non-existent.  The projects proposed in the BA are not planned 

near the White River where this species has the potential to occur.    

Road closures as proposed, especially in the riparian corridors where potential habitat exists for this 

species should have beneficial impacts to this species through reduction of sediment into area 

streams and reduction of motor vehicle ground disturbance to the riparian corridors. 

The additions of LWD to area streams could impact individual species of this crayfish through 

accidental falling of  trees directly on the crayfish.  This is unlikely as it has only been found in the 

White River drainage and not in the analysis area.  The addition of LWD to area streams could 

create potential pool habitat for this crayfish and be beneficial to potential habitat. 

Pond construction and wildife opening construciton as proposed should have not impacts to this 

crayfish as it has not been found in in the analysis area and these areas are well removed from 

potential habitat for this species. 

Fireline construction, road and trail construction should have no direct impacts to Williams 

crayfish.  If a fireline occurs near a stream, an individual could be dug up, however, it is unlikely, 

because firelines scrape just the top soil and this species is known to burrow over four feet in depth 

(personal communication, Gene Leeds, 2004).  The cumulative impacts will be minimal because of 

the small acreage involved in fireline construction. As long as intense, repeated burns are not 

conducted in ripairian areas where riparian area vegetation could be comepletyly lost, there would 

be no known direct, indirect or cumulative impacts to this crayfish.  

The major route of herbicide exposure for aquatic microorganisms, macrophytes, invertebrates, 

amphibians and fish is water.  In their risk assessment, Giesy et al (2000) found that minimal acute 

and chronic risk was predicted for these non-target organisms.  This conclusion was based on 
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conservative hazard quotient analyses that resulted in HQ values greater than one. 

 

The current risk assessment for glyphosate generally supports the conclusions reached by the U.S. 

EPA which has determined that glyphosate’s effects to birds, mammals, fish and invertebrates are 

minimal.  (SERA TR 02-43-09-04a, 2003) Glyphosate does not bioaccumulate in fish.  (U.S. EPA 

738-R-93-014, 1993)  It is practically non-toxic to fish and aquatic invertebrates and its effects on 

fish and invertebrates are minimal. (SERA TR 02-43-09-04a, 2003). 

 

The half life of glyphosate in water ranges from 3.5 to 70 days.  ( SERA TR 02-43-09-04a, 2003, 

Table 2.1)  Adsorption of glyphosate by soil and sediment particles is a major route of initial 

dissipation in aquatic environments.  This adsorption results in the lack of residual herbicidal 

activity and low leaching potential. (Voth, et al., 1998)  Glyphosate remains bound until it is 

degraded to AMPA and eventually to carbon dioxide, water, nitrogen and phosphate.(Voth, et al., 

1998)  Sunlight does not degrade glyphosate. 

 

In a worst case scenario involving a direct spill of glyphosate to a body of water, the decomposition 

of dead plants in the water could result in an oxygen loss which could cause a fish kill. (U.S. EPA 

738-R-93-014, 1993), (Foresters’™ label, Riverdale Chemical®) However, mitigation measures 

from the FLRMP significantly reduce the possibility that a direct herbicide spill to a body of water 

would occur.  Mitigation measures include restrictions for mixing herbicide, cleaning application 

equipment, application buffer zones and a measure that limits application to periods in which no 

rain is forecast to lessen the potential for runoff.  These measures, in addition to water quality 

monitoring will help ensure the protection of the present high quality of the streams in the proposed 

treatment areas. 

 

Imazapyr does not appear to be very toxic to aquatic fish or invertebrates. For tolerant species of 

fish, an NOEC of 100 mg/L, supported by a large number of studies submitted to U.S. EPA is 50 

used to assess risks associated with acute exposures. For sensitive species, the lowest LC value 

encountered in the open literature, 2.71 mg/L, is used. Three longer term studies in fish suggest no 

substantial differences between the acute and chronic toxicity of imazapyr, with a life-cycle NOEC 

of about 100 mg/L. No chronic toxicity studies are available on the presumably sensitive species 

and the 2.71 mg/L concentration use for acute exposure is also applied to chronic exposures for 

sensitive species. Aquatic invertebrates do not appear to be any more sensitive to imazapyr than 

fish. An NOEC value of 100 mg/L from both an acute study and a life cycle study in daphnids is 

used to characterize risks of both acute and chronic exposures. There is no basis for identifying 

tolerant and sensitive species of aquatic invertebrates (SERA TR 04-43-17-05b, 2004). 

 

Adverse effects in terrestrial or aquatic animals do not appear to be likely. The weight of 

evidence suggests that no adverse effects in mammals, birds, fish, and terrestrial or aquatic 

invertebrates are plausible using typical or worst-case exposure assumptions at the typical 

application rate of 0.45 lb/acre or the maximum application rate of 1.25 lb/acre (SERA TR 04-43-

17-05b, 2004). 

 

The observation of hind limb deformities in free-living amphibians has substantially increased 

concern for the effects of xenobiotics on populations of amphibians. Garlon 3A and Garlon 4 

have been specifically tested for malformations in the frog embryo teratogenesis assay and no 

statistically significant effects were noted. In studies on embryos and tadpoles of three species of 

frogs using Garlon 4, exposures to 0.6, 1.2, and 4.6 ppm a.e. caused no effect on hatching 

success, malformations, or subsequent avoidance behavior of embryos but the two higher 

concentrations were associated with mortality or immobility in tadpoles.  Based on acute lethality, 
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aquatic invertebrates appear to be about equally or somewhat less sensitive than fish to the various 

forms of triclopyr. The only chronic toxicity data involves a reproduction study in daphids in which 

the NOEC was 80.7 mg/L with a corresponding LOEC of 149 mg/L (SERA TR 02-43-13-03b, 

2003). 

 

Based on EC50 values, triclopyr TEA is about equally toxic to both algae (lowest EC50 of 5.9 ppm 

a.i.) and macrophytes (lowest EC50 of 8.8 ppm a.i.). As with toxicity to fish and invertebrates, xx 

triclopyr BEE is more toxic with EC50 values as low as 0.88 ppm a.i. for macrophytes and 0.1 ppm 

for algae. Efficacy studies are available on the use of Garlon 3A to control unwanted aquatic 

vegetation. At levels of 0.25-2.5 mg a.e./L (as Garlon 3A) over time periods of 2-48 hours, very 

little effect was seen for exposure periods less than 6 hours. At 0.25 mg/L, effective control was 

associated with exposure periods of 24 (partially effective) to 72 (very effective) hours (SERA TR 

02-43-13-03b, 2003). 
 

Hebicide use is not proposed for riparian corridors or near the area where this species has been 

found.  There will be no impacts from herbicide use to this species. 

Williams Crayfish-Determination Of Effects 

It is my determination that the proposed actions in the Spirits Project will have no impacts to 

Williams crayfish.  

Longnose Darter-Survey Information 

 

This fish is found in the Mulberry River watershed.  Stream surveys were conducted in Spirits, 

Cove, Fanes and Mill Creeks in 2008 by U.S. Forest Service personnel (USFS, 2008) and also in 

Mulberry, Big Eddy, Hurricane and Spirits by U.S. Forest Service personnel in 2012.  This species 

is known to occur in the analyis area in Mulberry River.  Additional surveys are not needed to 

improve the determination of effects to this sensitive species or to further delineate the distribution 

of this species on the forest. 

Longnose Darter-Environmental Baseline 

 

Reduction in distribution is generally attributed to pesticides associated with hog and chicken litter, 

a reduction in habitat and fish competition.  The habitat reduction and fish competition are chiefly 

caused by recent developments of reservoirs (Robison and Buchanan 1988) with siltation possibly 

affecting it to some degree. The Longnose darter appears to be very sensitive to environmental 

disturbances (Robison and Buchanan 1988). This species has been found in the Mulberry River.     

 

Longnose Darter-Direct, Indirect and Cumulative Effects 

 

Best management practices (BMPs) of clearly marking on the ground all stream management zones 

along all streams will be adhered to in order to protect the water quality of streams within the 

project area.  Additional standards to protect water quality in streams, springs, seeps, and other 

karst features can be found in the RLRMP.  Following SMZ  standards in the RLRMP on width and 

basal area would protect habitat for salamanders, snakes, and other riparian dependent species.    

Project level compliance with these mitigation/protective measures and adherence to BMP’s will 

eliminate negative effects to wetlands, riparian areas and streamside protection zones and any 

potential negative impacts to habitat for this species.   

 

Prescribed burning, timber/silviculture, wildlife opening and pond construction, temporary road 

construction as proposed could slightly increase sedimentation in the watershed, however, this 
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increase would be short in time and duration.  The closure of  FS roads and illegal OHV roads, 

particularly in the Mulberry River and Spirits riparian corridors and the stabilization of 

streambanks as proposed will improve overall erosion conditions and will reduce sedimentation 

into the area streams.   

 

Glade restoration will have little to no effects to this fish species.  The addition of LWD to area 

streams will have little to impacts to this fish, as LWD additions are no proposed for the Mulberry 

River. 

 

The major route of herbicide exposure for aquatic microorganisms, macrophytes, invertebrates, 

amphibians and fish is water.  In their risk assessment, Giesy et al (2000) found that minimal acute 

and chronic risk was predicted for these non-target organisms.  This conclusion was based on 

conservative hazard quotient analyses that resulted in HQ values greater than one. 

 

The current risk assessment for glyphosate generally supports the conclusions reached by the U.S. 

EPA which has determined that glyphosate’s effects to birds, mammals, fish and invertebrates are 

minimal.  (SERA TR 02-43-09-04a, 2003) Glyphosate does not bioaccumulate in fish.  (U.S. EPA 

738-R-93-014, 1993)  It is practically non-toxic to fish and aquatic invertebrates and its effects on 

fish and invertebrates are minimal. (SERA TR 02-43-09-04a, 2003). 

 

The half life of glyphosate in water ranges from 3.5 to 70 days.  ( SERA TR 02-43-09-04a, 2003, 

Table 2.1)  Adsorption of glyphosate by soil and sediment particles is a major route of initial 

dissipation in aquatic environments.  This adsorption results in the lack of residual herbicidal 

activity and low leaching potential. (Voth, et al., 1998)  Glyphosate remains bound until it is 

degraded to AMPA and eventually to carbon dioxide, water, nitrogen and phosphate.(Voth, et al., 

1998)  Sunlight does not degrade glyphosate. 

 

In a worst case scenario involving a direct spill of glyphosate to a body of water, the decomposition 

of dead plants in the water could result in an oxygen loss which could cause a fish kill. (U.S. EPA 

738-R-93-014, 1993), (Foresters’™ label, Riverdale Chemical®) However, mitigation measures 

from the FLRMP significantly reduce the possibility that a direct herbicide spill to a body of water 

would occur.  Mitigation measures include restrictions for mixing herbicide, cleaning application 

equipment, application buffer zones and a measure that limits application to periods in which no 

rain is forecast to lessen the potential for runoff.  These measures, in addition to water quality 

monitoring will help ensure the protection of the present high quality of the streams in the proposed 

treatment areas. 

 

Imazapyr does not appear to be very toxic to aquatic fish or invertebrates. For tolerant species of 

fish, an NOEC of 100 mg/L, supported by a large number of studies submitted to U.S. EPA is 50 

used to assess risks associated with acute exposures. For sensitive species, the lowest LC value 

encountered in the open literature, 2.71 mg/L, is used. Three longer term studies in fish suggest no 

substantial differences between the acute and chronic toxicity of imazapyr, with a life-cycle NOEC 

of about 100 mg/L. No chronic toxicity studies are available on the presumably sensitive species 

and the 2.71 mg/L concentration use for acute exposure is also applied to chronic exposures for 

sensitive species. Aquatic invertebrates do not appear to be any more sensitive to imazapyr than 

fish. An NOEC value of 100 mg/L from both an acute study and a life cycle study in daphnids is 

used to characterize risks of both acute and chronic exposures. There is no basis for identifying 

tolerant and sensitive species of aquatic invertebrates (SERA TR 04-43-17-05b, 2004). 

 

Adverse effects in terrestrial or aquatic animals do not appear to be likely. The weight of 
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evidence suggests that no adverse effects in mammals, birds, fish, and terrestrial or aquatic 

invertebrates are plausible using typical or worst-case exposure assumptions at the typical 

application rate of 0.45 lb/acre or the maximum application rate of 1.25 lb/acre (SERA TR 04-43-

17-05b, 2004). 

 

The observation of hind limb deformities in free-living amphibians has substantially increased 

concern for the effects of xenobiotics on populations of amphibians. Garlon 3A and Garlon 4 

have been specifically tested for malformations in the frog embryo teratogenesis assay and no 

statistically significant effects were noted. In studies on embryos and tadpoles of three species of 

frogs using Garlon 4, exposures to 0.6, 1.2, and 4.6 ppm a.e. caused no effect on hatching 

success, malformations, or subsequent avoidance behavior of embryos but the two higher 

concentrations were associated with mortality or immobility in tadpoles.  Based on acute lethality, 

aquatic invertebrates appear to be about equally or somewhat less sensitive than fish to the various 

forms of triclopyr. The only chronic toxicity data involves a reproduction study in daphids in which 

the NOEC was 80.7 mg/L with a corresponding LOEC of 149 mg/L (SERA TR 02-43-13-03b, 

2003). 

 

Based on EC50 values, triclopyr TEA is about equally toxic to both algae (lowest EC50 of 5.9 ppm 

a.i.) and macrophytes (lowest EC50 of 8.8 ppm a.i.). As with toxicity to fish and invertebrates, xx 

triclopyr BEE is more toxic with EC50 values as low as 0.88 ppm a.i. for macrophytes and 0.1 ppm 

for algae. Efficacy studies are available on the use of Garlon 3A to control unwanted aquatic 

vegetation. At levels of 0.25-2.5 mg a.e./L (as Garlon 3A) over time periods of 2-48 hours, very 

little effect was seen for exposure periods less than 6 hours. At 0.25 mg/L, effective control was 

associated with exposure periods of 24 (partially effective) to 72 (very effective) hours (SERA TR 

02-43-13-03b, 2003). 
 

Herbicide use is not proposed near habitat or in the riparian corridors where this fish is known to 

occur.  Implementation of the proposed alternative may have some indirect impacts to this fish 

species through some sedimentation into area streams.  This should be short in duration and 

minimal as long as BMP’s and SMZ standard are followed.   

 

Construction/reconstruction of ponds will improve the aquatic conditions in the project area.   

 

Longnose Darter-Determination of Effects 

 

It is the determination of this BAE that the proposed action in the Sprits Project when 

combined with activities occuring on both Forest Service and private lands “may impact 

individuals but is not likely to cause a trend to the federal listing or a loss of viability” to the 

Longnose darter.   

Nearctic Paduneillan Caddisfly-(Paduniella nearctic)-Sensitive Species 

 

This species is endemic to Arkansas and Missouri and is found in creeks to medium rivers. It was 

previously thought in Arkansas to only occur in Devils Den State Park, but the distribution was 

later expanded to cover the 4
th

 level watersheds of Robert S. Kerr Reservoir, Frog-Mulberry, 

Dardanelle Reservoir, and Little Red. This species lives in running water where it makes a tube-like 

retreat of sand, organic matter, and silk that it attaches to rocks and logs. It feeds on periphyton and 

fine particulate matter around its retreat (Merritt and Cummings 1996).  

 

Nearctic Paduneillan Caddisfly-Environmental Baseline  
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This caddisly has recently been identified from the Buffalo River National Park in the Buffalo 

River 4
th

 level watershed (Mott and Laurans 2004) and on the Forests at the Barkshed Recreation 

Area on the Sylamore Ranger District in North Sylamore Creek (4
th

 level watershed) (Moulton and 

Stewart 1996). This species seems to have a low tolerance for sedimentation.  This species is in the 

family Psychomyiidae, which is known to be intolerant of disturbance.  On a scale of 1 to 10 (1= 

intolerant, 10=  tolerant), this family is rated at three. 

Nearctic Paduneillan Caddisfly-Survey Information 

 

The distribution of this species has not been extensively studied.  Invertebrate samples were taken 

from Sprits Creek in 2012.  To date, this caddisfly has not been identified in the project area, 

however a historical record indicates that this species was found in the Mulberrry River.  Tthis 

caddisfly has potential habitat in the analysis area and the distribution of this caddisfly is unknown.  

Additional surveys are not needed to improve the determination of effects to this sensitive species, 

but are needed to further delineate the distribution of this species on the forest and on the Boston 

Mountain Ranger District.   

Nearctic Paduneillan Caddisfly-Direct, Indirect and Cumulative Effects 

 

The RLRMP sets aside a completely separate management prescription area for Riparian Corridors.  

These corridors encompasses an area of 100-feet on each side of any perennial stream on the 

Forest.  The plan also calls for Streamside Management Zones (SMZ) that range from 50 to 150 

feet for all streams and springs depending on the slope of adjacent channel and if the stream is 

classified as perennial, defined channel, or as a spring.  The use of forest standards and state BMPs 

in management activities will lower the potential for any effect of sedimentation on this species of 

caddisfly. The use of streamside management zones and the addition of a Riparian Corridor 

Management Area (3.I) will help to stabilize the aquatic community and actually may increase the 

available habitat for this species. Because caddisflies are terrestrial as adults and are able to fly, the 

Neartic paduneillan caddisfly should be able to colonize new available habitat fairly quickly.  

 

The addition of large woody debris to area streams could decrease the available habitat for both the 

Isopod and the Nearctic paduneillan caddisfly.  Both species prefer running water.  The addition of 

large woody debris could potentially stop the flow of water and cause pool habitat that both of 

these aquatic species could not survive in.  Construction/reconstruction of ponds will improve the 

aquatic conditions in the project area. 

 

The major route of herbicide exposure for aquatic microorganisms, macrophytes, invertebrates, 

amphibians and fish is water.  In their risk assessment, Giesy et al (2000) found that minimal acute 

and chronic risk was predicted for these non-target organisms.  This conclusion was based on 

conservative hazard quotient analyses that resulted in HQ values greater than one. 

 

The current risk assessment for glyphosate generally supports the conclusions reached by the U.S. 

EPA which has determined that glyphosate’s effects to birds, mammals, fish and invertebrates are 

minimal.  (SERA TR 02-43-09-04a, 2003) Glyphosate does not bioaccumulate in fish.  (U.S. EPA 

738-R-93-014, 1993)  It is practically non-toxic to fish and aquatic invertebrates and its effects on 

fish and invertebrates are minimal. (SERA TR 02-43-09-04a, 2003). 

 

The half life of glyphosate in water ranges from 3.5 to 70 days.  ( SERA TR 02-43-09-04a, 2003, 

Table 2.1)  Adsorption of glyphosate by soil and sediment particles is a major route of initial 

dissipation in aquatic environments.  This adsorption results in the lack of residual herbicidal 
Appendix A  56



Biological Resources Specialist Report:  Spirits Project  2014

 

activity and low leaching potential. (Voth, et al., 1998)  Glyphosate remains bound until it is 

degraded to AMPA and eventually to carbon dioxide, water, nitrogen and phosphate.(Voth, et al., 

1998)  Sunlight does not degrade glyphosate. 

 

In a worst case scenario involving a direct spill of glyphosate to a body of water, the decomposition 

of dead plants in the water could result in an oxygen loss which could cause a fish kill. (U.S. EPA 

738-R-93-014, 1993), (Foresters’™ label, Riverdale Chemical®) However, mitigation measures 

from the FLRMP significantly reduce the possibility that a direct herbicide spill to a body of water 

would occur.  Mitigation measures include restrictions for mixing herbicide, cleaning application 

equipment, application buffer zones and a measure that limits application to periods in which no 

rain is forecast to lessen the potential for runoff.  These measures, in addition to water quality 

monitoring will help ensure the protection of the present high quality of the streams in the proposed 

treatment areas. 

 

Imazapyr does not appear to be very toxic to aquatic fish or invertebrates. For tolerant species of 

fish, an NOEC of 100 mg/L, supported by a large number of studies submitted to U.S. EPA is 50 

used to assess risks associated with acute exposures. For sensitive species, the lowest LC value 

encountered in the open literature, 2.71 mg/L, is used. Three longer term studies in fish suggest no 

substantial differences between the acute and chronic toxicity of imazapyr, with a life-cycle NOEC 

of about 100 mg/L. No chronic toxicity studies are available on the presumably sensitive species 

and the 2.71 mg/L concentration use for acute exposure is also applied to chronic exposures for 

sensitive species. Aquatic invertebrates do not appear to be any more sensitive to imazapyr than 

fish. An NOEC value of 100 mg/L from both an acute study and a life cycle study in daphnids is 

used to characterize risks of both acute and chronic exposures. There is no basis for identifying 

tolerant and sensitive species of aquatic invertebrates (SERA TR 04-43-17-05b, 2004). 

 

Adverse effects in terrestrial or aquatic animals do not appear to be likely. The weight of 

evidence suggests that no adverse effects in mammals, birds, fish, and terrestrial or aquatic 

invertebrates are plausible using typical or worst-case exposure assumptions at the typical 

application rate of 0.45 lb/acre or the maximum application rate of 1.25 lb/acre (SERA TR 04-43-

17-05b, 2004). 

 

The observation of hind limb deformities in free-living amphibians has substantially increased 

concern for the effects of xenobiotics on populations of amphibians. Garlon 3A and Garlon 4 

have been specifically tested for malformations in the frog embryo teratogenesis assay and no 

statistically significant effects were noted. In studies on embryos and tadpoles of three species of 

frogs using Garlon 4, exposures to 0.6, 1.2, and 4.6 ppm a.e. caused no effect on hatching 

success, malformations, or subsequent avoidance behavior of embryos but the two higher 

concentrations were associated with mortality or immobility in tadpoles.  Based on acute lethality, 

aquatic invertebrates appear to be about equally or somewhat less sensitive than fish to the various 

forms of triclopyr. The only chronic toxicity data involves a reproduction study in daphids in which 

the NOEC was 80.7 mg/L with a corresponding LOEC of 149 mg/L (SERA TR 02-43-13-03b, 

2003). 

 

Based on EC50 values, triclopyr TEA is about equally toxic to both algae (lowest EC50 of 5.9 ppm 

a.i.) and macrophytes (lowest EC50 of 8.8 ppm a.i.). As with toxicity to fish and invertebrates, xx 

triclopyr BEE is more toxic with EC50 values as low as 0.88 ppm a.i. for macrophytes and 0.1 ppm 

for algae. Efficacy studies are available on the use of Garlon 3A to control unwanted aquatic 

vegetation. At levels of 0.25-2.5 mg a.e./L (as Garlon 3A) over time periods of 2-48 hours, very 

little effect was seen for exposure periods less than 6 hours. At 0.25 mg/L, effective control was 
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associated with exposure periods of 24 (partially effective) to 72 (very effective) hours (SERA TR 

02-43-13-03b, 2003). 
 

Herbicide use is not proposed near habitat or in the riparian corridors where this caddisfly has a 

historical occurencer.   

 

Some short term sedimentation can be anticipated from fireline, road, widlife opening construction, 

some timber/silvicultural treatments and trail construction.  This sediment will be short in time and 

duration.  As long as Forest BMP’s and standards and guidelines are followed and because this 

caddisfly has not been found in the area watersheds in the past five years, it is expected that 

implementation of the proposed alternative should have no direct, indirect or cumulative impacts to 

this caddisfly.  Glade restoration will have little to no effects to this caddisfly.   

 

Nearctic Paduneillan Caddisfly-Determination of Effects 

It is the determination of this BA that the proposed action in the Spirits Project should have 

no known negative impacts to the habitat for this aquatic species. 

Isopod-(Lirceus bicuspidatus)-Sensitive Species 

The Isopod is endemic to Arkansas. The actual distribution of this species is not well known or 

understood. It is found in streams and possibly in caves that have moving water. This species has 

been found on both the Ozark and St. Francis National Forests.   

Isopod-Survey Information 

Invertebrate samples were taken Spirits Creek in 2012.  To date, this isopod has not been identified 

in the project area and no historic records are known to occur; however, this species has potential 

habitat in the analysis area and the distribution of this isopod is uncertain.  Additional surveys are 

not needed to improve the determination of effects to this sensitive species, but are needed to 

further delineate the distribution of this species on the forest and on the Boston Mountain Ranger 

District.   

Isopod-Environmental Baseline 

The main impacts to this species seem to be activities that interfere with habitat and water quality. 

This could occur from the use of chemicals, dam construction, stream alterations, or sediment 

increases.  Populations on or near the Ozark-St. Francis National Forests would be most susceptible 

to management activities like herbicide used, pesticide use, and fire retardants but these treatment 

actions are typically not widespread and impacts are limited to the sites where they occur.  It could 

also be susceptible to sediment increases from activities like logging, road construction, cattle 

grazing, burning, and over abundant recreational use.   

Isopod-Direct, Indirect and Cumulative Effects 

The RLRMP sets aside a completely separate management prescription area for Riparian Corridors.  

These corridors encompasses an area of 100-feet on each side of any perennial stream on the 

Forest.  The plan also calls for Streamside Management Zones (SMZ) that range from 50 to 150 

feet for all streams and springs depending on the slope of adjacent channel and if the stream is 

classified as perennial, defined channel, or as a spring.   

 

The proposed action complies with Forest Plan standards and objectives, which will give protection 

to stream, spring and cave habitats that might be utilized by this species.  These standards and 

objectives will prevent degradation of habitat and impacts to this aquatic species.  Some short term 
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sedimentation can be anticipated from fireline construction.  This sediment will be short in time and 

duration.  As long as Forest BMP’s and standards and guidelines are followed and because this 

isopod has not been found in the area watersheds in the past five years, it is expected that 

implementation of the proposed alternative should have no direct, indirect or cumulative impacts to 

this isopod.   

 

Isopod-Determination of Effects 

It is the determination of this BAE that the proposed action in the Spirits Project should have 

no known negative impacts to the habitat for this aquatic species. 

of viability” to the Ozark shiner.   

Alternative 2-No Action:  

  

This alternative does not meet RLRMP standards or guidelines to maintain roads to a safe standard 

for public safety or to protect natural resources.  Natural conditions would continue to occur-such 

as increased canopy closure, lack of early seral vegetation and a continued build of fueld loads in 

the analysis area.  Public safety would continue to be at risk.  There would be no known direct, 

indirect or cumulative effects to any TES species with implementation of the no-action alternative. 

 

9.  CONCLUSION 

In all cases where new information on threatened, endangered, or sensitive species within the 

project area is disclosed, appropriate mitigation measures will immediately be implemented as well 

as any necessary changes in project proceedings. 
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EVALUATED 

OKLAHOMA SALAMANDER – Eurycea tynerensis 

Description: Small, clear, spring-fed streams with temperatures normally <24 C; at elevations 

below 305 m; substrate coarse sand, gravel, or bedrock; hides under or among rocks or in 

submerged vegetation (Bury et al. 1980). Typically in gravelly (primarily chert) 

substrates; inhabits interstices between stones and pebbles in coarse loose sand under 

cold swift shallow water; lives below substrate surface during drought (references cited 

by Tumlison et al. 1990). Surface populations most commonly found in shallow (<10 

mm), slowly moving (usually <10 cm/sec) water with medium sized rocks (65-256 mm 

diameter), moderate degrees of embeddedness (about 50%), and with high densities of 

aquatic invertebrates (Tumlison et al. 1990). May use karst system to move within or   

between stream systems (Tumlison et al. 1990). Eggs are laid on undersides of rocks.  In 

western Ozarks, surface populations apparently forage near stream edges and consume 

prey as available, especially chironomids, mayflies, and isopods; subterranean isopods 

also recorded in diet (Tumlison et al. 1990). [Nature Serve 2001] 

Location: According to Bury et al. (1980), range includes the drainages of the Neosho and 

Illinois rivers, Springfield Plateau section of Ozark plateaus of southwestern Missouri 

(McDonald County), northwestern Arkansas (Benton, Washington, and Carroll counties), 

and northeastern Oklahoma (Adair, Cherokee, Delaware, Mayes, and Ottawa counties). 

However, preliminary electrophoretic data indicate that E. tynerensis is restricted to a few 

counties in eastern Oklahoma; populations in Arkansas and Missouri are not genetically 

distinct from E. multiplicata griseogaster (Wilkinson, in Figg 1991).  Found only on the 

Wedington unit of the Boston Mtn. District 

Comments: Regional endemic; Degree of Threat: Moderately threatened range-wide, habitat or 

community lends itself to alternate use. Threats: Threatened by direct habitat destruction 

(e.g., flooding by impoundments), and by activities (agriculture, urbanization, stream 

channelization, gravel removal) that result in silting or pollution of aquatic habitat (Bury et 

al. 1980).  Fragility: Fairly resistant (e.g. Northern Raven). Comments: Probably tolerant of 

nondestructive intrusion 

Potential Habitat: There is less than 50 acres of potential habitat on the Forests. 

G/T/N: 3 

S Rank: 2 

INTERIOR LEAST TERN - Sterna antillarum athalassos 

Description: Interior populations nest mainly on riverine sandbars or salt flats that become 

exposed during periods of low water (Hardy 1957). As a result of vegetational succession 

and/or erosion, preferred nesting habitat typically is ephemeral. 

Location: Mississippi and Arkansas River systems nests on sandbars. St. Francis only. 

Comments: Since least terns always nest near water, they are vulnerable to flood inundation and 

seem to seek high ground. In coastal Texas, Thompson and Slack (1982) documented that 
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the densest nesting area in 67% of the colonies was above the midpoint of available 

habitat. 

Potential Habitat: Exclusive to sandbars, only on or adjacent to the St. Francis National Forest, 

less than 500 acres.    

Critical Habitat: N/A 

Current Range: AR, CO, IA, IL, IN, KS, KY, LA, MO, MS, MT, ND, NE, NM, OK, SD, TN, 

TX 

Historic Range: Atlantic and Gulf coasts, Miss. R. Basin, CA), Greater and Lesser Antilles, 

Bahamas, Mexico; winters Central America, northern South America 

Listing Status: Endangered 

 

SOUTHERN CAVEFISH – Typhlichthys subterraneus 

Description: Small, eyeless, unpigmented fish with an elongate body, an elongate flattened head 

and a rounded caudal fin. Pelvic fins absent. Sensory papillae on caudal fin are in 2 rows. 

Scales very small and embedded causing skin to appear naked. Maximum size just over 3 

inches (76mm.). Resembles the Ozark cavefish, but differs from it in having 2 rows of 

sensory papillae on the caudal fin. [Fishes of Ark.] 

Location: Known from only 3 sites in Arkansas. Species is much more widely distributed outside 

of Arkansas. Inhabits limestone caves in pools and water of small streams over a rubble 

or clay bottom.  

Potential Habitat: Five acres Forest-wide in waterfilled caves in the above described localities.  

Groundwater effects should be considered for any projects in areas that may drain into 

water-filled caves.   

G/T/N: 3 

S Rank: 1 

 

FAT POCKETBOOK - Potamilus capax 

Description: A rounded, greatly inflated shell, thin to moderately thick, S-shaped hinge line, tan 

or light brown, rayless, and shiny. 

Location: East and northeast Arkansas and the St. Francis River system. Currently found in the 

St. Francis River, upstream from the OSF National Forests, near Madison, Arkansas.   

Comments: N/A 

Potential Habitat: Not currently known from the St. Francis River adjacent to the St. Francis 

National Forest, only historical records. Current land uses within the St. Francis River 

drainage basin have degraded water quality to the point that no potential habitat for this 

species is expected in the lower reach of the river adjacent to the St. Francis National 

Forest. The surface acreage of the St. Francis River where it is adjacent to lands of the St. 
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Francis National Forest is 212 acres.  This should represent the extent to which this 

species could have been encountered historically.    

Critical Habitat: N/A 

Current Range: AR, IL, IN, KY, MO, MS 

Historic Range: AR, IA, IL, IN, KY, MO, MS, OH 

Listing Status: Endangered 

 

NEOSHO MUCKET – Lampsilis rafinesqueana   

Description: The Neosho mucket is found in second order or larger streams, with moderately 

flowing water over fine to medium gravel substrates.   

Location: The Neosho mucket is a freshwater mussel endemic to the Illinois and Neosho River 

drainages in Arkansas, Kansas, Missouri, and Oklahoma. Wedington Unit of Boston Mtn. 

only. 

Potential Habitat: Potential habitat is about 5 acres Forest wide.  Since all of the Wedington Unit 

drains into the Illinois River where the species is found, all projects proposed on the 

Wedington unit should be considered for downstream effects. 

G/T/N: 2 

S Rank: 1 

 

GEOCARPON - Geocarpon minimum 

Description: Geocarpon prefers eroded areas in grasslands called "slicks" or "slickspots". Bare 

soil over sandstone, slicks are high in salinity and may be the remains of ancient Pleistocene 

lakebeds. It is not known if these slicks are renewed by fire or flooding or if they eventually 

disappear. If they are renewed, then Geocarpon may be a pioneer species or one of the first 

plants to take root in a newly cleared habitat.   

Location: This species has been found in only 4 Arkansas counties to include Drew, Bradley, 

Cleveland and Franklin Counties. This plant appears to be confined to south Arkansas 

and one site in Franklin County where it is found south of the Arkansas River and is not 

close to the Forest. 

Comments: Vegetational succession appears to be the major threat to this tiny, inconspicuous 

plant. When grasses or shrubs encroach on a slick, the plant fails to compete. If slicks do 

indeed result from fire, then fire suppression would hasten encroachment of Geocarpon 

habitat. 

Potential Habitat: Not found on Forest 

Critical Habitat: N/A 

Current Range: AR, LA, and MO 
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Historic Range: AR, LA, and MO 

Listing Status: Threatened 

 

BUSH’S POPPYMALLOW - Callirhoe bushii 

Description: The usual habitat for this plant is rocky, open-woods, wooded valleys, ravine 

bottoms, and borders of glades. 

Location: This plant ranges from extreme southwestern Missouri, to northwest Arkansas and 

northeastern Oklahoma. In Arkansas it has been noted in Benton, Washington, Carroll, 

Boone, Marion, Searcy, Conway and Logan Counties. 

Comments: This species has often been noted in Washington and Benton counties on roadsides 

and is easily viewed from several county roads. 

Potential Habitat: On the Boston Mountain Ranger District, habitat as described above is found 

on approximately 11,000 acres. 

G/T/N: 3 

S Rank: Unknown 

 

TRELEASE LARKSPUR – Delphinium treleasei 

Description: According to Smith (1989), this species is a calciphile, endemic to the southwestern 

Missouri and northwest Arkansas. It occurs on limestone glades and bald knobs in the White 

River region and on rocky open limestone exposures and glades elsewhere. 

Location: This plant is known to occur only in Missouri and in 6 northwest Arkansas counties 

(Montgomery, Benton, Carroll, Fulton, Searcy, Stone, Madison, Boone, Marion, Baxter 

and Washington).   

Potential Habitat: Based on CISC data for the Forests, there are about 4,200 acres of potential 

habitat.   

G/T/N: 3 

S Rank: 3 

 

FRENCH’S SHOOTING STAR – Dodecatheon frenchii 

Description: This species is found underneath ledges or bluff shelters where there is essentially 

no direct sunlight. Occasionally, it is found growing on top of the bluff line in shaded 

woods, but almost always it is found growing in the drip line of sandstone bluffs with 

northeast or eastern exposure.  Usually there is little competition from other plant species.    

Location: Globally it is found in southern Illinois; Carter County, and in Arkansas: Kentucky; 

Newton and Cleburne Counties.  

Potential Habitat: CISC database queries resulted in 15 acres of potential habitat in or around site 
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specific occurrences within the Administrative Boundaries of the Forests.     

G/T/N: 3 

S Rank: 2 

 

OPEN-GROUND DRABA (OPEN-GROUND WHITLOW GRASS) – Draba aprica 

Description: Generally, the soil in most places where Draba aprica grows is too thin to support a 

continuous cover of large trees, and it is exposed to at least partial sun. 

Location: According Smith (1989) this species has been reported in six counties: Washington, 

Polk, Montgomery, Cleburne, Faulkner and Drew. Also known in Stone County. 

Potential Habitat: Potential habitat would primarily occur on glades and open areas on Districts 

where the species has been found; approximate habitat for this species would be less than 

100 acres based on known occurrences on the Forest. 

G/T/N: 3 

S Rank: 2 

 

LARGE WITCHALDER – Fothergilla major 

Description: A colonial shrub with stellate pubescent twigs. Leaves usually glabrate above, 

stellate pubescent below, acute, usually coarsely lobed, entire near base, base cordate to 

widely cuneate, petiolate. Spikes densely flowered, short-pedunculate. Flowers mostly 

imperfect, calyx tube cupulate, petals absent, stamens numerous, filaments white, 

conspicuous, clavate. Fruit a capsule with a persistent beak. 

Location: Fothergilla major is rare throughout its range of five southeastern states (disjunct in 

Arkansas). This taxon does occur in a national protected area in Tennessee and at least 

two state parks in North Carolina. Only known from Searcy County in Arkansas. 

Potential Habitat: Fothergilla major has a somewhat limited range and number of known 

occurrences, making it vulnerable to land-use conversion, habitat fragmentation, and 

forest management practices; conversion of natural forests to commercial forest land has 

probably impacted the species (Southern Appalachian Species Viability Project 2002). 

Habitat is unsuitable for most uses (Tennessee Element Ranking Form, Edwin Bridges, 

1983). Only known from Searcy County, Arkansas, which is outside the project area and 

so does not require consideration. 

G/T/N: 3 

S Rank: 1 

 

BUTTERNUT - Juglans cinerea 
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Description: Occurs in rich woods along the base of slopes or bluffs, and along streams. This 

plant flowers April until late May. Pith of branches is dark brown, the brown part about as 

thick as the separating partitions. Bark is gray with smooth ridges. Upper part of leaf-scar of 

the previous years leaves with a mustache-like mat of hairs. 

Location: Ranges from New Brunswick to North Dakota, south to Georgia and Arkansas. In 

Arkansas, it is found in most counties along Crowley’s Ridge, Stone and Baxter counties 

with reports from Marion and Benton Counties in northwestern Arkansas. 

Comments: Limited distribution of the plant.  

Potential Habitat: This species is found in several locations on the St. Francis National Forest 

and on the Sylamore Ranger District in north central Arkansas. One report of Butternut 

on the Wedington unit has remained unconfirmed despite numerous surveys. Based on 

limited occurrence and specific habitat attributes, potential habitat is limited to about 100 

acres forest wide.    

G/T/N: 3-4 

S Rank: Unknown 

 

MAPLELEAF OAK - Quercus acerifolia 

Description: Open woods, ledges and cliff edges, and the rocky edges of plateaus. 

Location:  Found in Sebastion, Logan, Pope and Montgomery counties. This species is endemic 

to Magazine Mountain and the Ouachita Mountains, Arkansas, with six total occurrences and 

a few hundred individuals. Known on the Ozark NF only on Mt. Magazine. 

Potential Habitat: This plant could possibly occur on similar sites on the Magazine district but 

because of the limited available habitat, there is likely less than 30 acres of available 

habitat on the Magazine Ranger District of the Ozark National Forest.  

G/T/N: 1 

S Rank: 1 

 

BAY STARVINE (CLIMBING MAGNOLIA) - Schisandra glabra 

Description: Schisandra glabra is a vine that occurs in the Atlantic and Gulf Coastal plains from 

North Carolina south to northern Florida, west to Louisiana and up the Mississippi 

Embayment into western Tennessee and east Arkansas. This plant is found in open woods 

in mixed hardwood stands where little vine competition is present. It will rarely if ever be 

found with Japanese honeysuckle or Kudzu. 

Location: Occurs only on the St. Francis National Forest and is confined to the ridge and is often 

found in small side-drainages but rarely in open bottomland hardwoods. 

Potential Habitat: Approximately 11,000 acres.  

G/T/N: 3 
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S Rank: 2-3 

 

BLUE RIDGE CATCHFLY (OVATE-LEAF CATCHFLY) – Silene ovata 

Description: Range of this sensitive species is from Virginia south and west to Georgia, 

Alabama, Mississippi and Arkansas. The plant is primarily restricted to the Appalachian 

physiographic region. Favorable habitat would include talus slopes beneath a sandstone 

bluff line. 

Location: Guide to Vascular Plants of the Blue Ridge, Wofford, B. Eugene. U of GA Press, 1989 

“…that Silene Ovata is found in rich woodlands infrequently in GA, NC, and TN”. Benton, 

Baxter, Newton, Pope, Cleburne, Stone and Van Buren Counties are where there are known 

occurrences. 

Potential Habitat: Based on buffering known populations on the Sylamore, Buffalo and Bayou 

RD, Potential habitat could equal about 90 acres.  

G/T/N: 3 

S Rank: 2 

 

OUACHITA MOUNTAIN GOLDENROD - Solidago ouachitensis 

Description: This plant is found in very mesic forests on north-facing slopes of the mountains 

(Ouachita). 

Location: Endemic to the Ouachita Mountains of Arkansas and Oklahoma and is known from 

fewer than thirty occurrences. 

Potential Habitat: Past surveys on the Magazine Ranger District have failed to note its presence 

there.  Habitat on that district is limited to north slopes and is less than 5,000 acres. 

G/T/N: 3 

S Rank: 3 

 

OZARK LEAST TRILLIUM – Trillium pusillum var. ozarkanum 

Description: This species occurs in acid soils of shallow draws in the cherty-flinty soils of oak-

hickory, oak-pine, or oak-chestnut woodland of the Ozark region. 

Location: This plant is known to occur only in Missouri and in 6 northwest Arkansas counties 

(Montgomery, Benton, Carroll, Fulton, Searcy, Stone, Madison, Boone, Marion, Baxter and 

Washington). It occurs on limestone glades and bald knobs in the White River region 

Potential Habitat: Based on buffering known populations on the Sylamore and Boston Mtn RD’s, 

potential habitat could equal about 60 acres.  

 

Nuttall’s Cornsalad (Valerianella nuttallii)  
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Habitat Relationships and Limiting Factors 

This plant is restricted to western Arkansas. It was formerly reported in eastern Oklahoma; 

however, occurrences have not been confirmed there recently. 

It has not been found on Ozark-St Francis NFs. The Bayou, Boston Mountain, Magazine, and 

Pleasant Hill Ranger Districts have limited potential habitat along stream bottoms in mixed 

hardwood stands.  

Main threats to this species include the use of chemical herbicides and fertilizers, the loss of field 

margin refuges, the decline of traditional systems of crop rotation, earlier harvests, and the 

introduction of extremely competitive crop plants. 

Habitat Relationships and Limiting Factors 

This plant is found in very mesic forests on moist, well-drained, gravelly soils in shaded, north-

facing slopes that are significantly cooler during the hot summer weather than less shaded areas. 

Ouachita Mountain goldenrod occurs in the Ouachita Mountains of Arkansas and Oklahoma and 

can be found in Polk and Montgomery Counties in Arkansas, and in LeFlore County in 

Oklahoma. 

Past surveys on the Magazine Ranger District have failed to note its presence there. Habitat on 

that district is limited to north slopes and is less than 5,000 acres.  

Because this species is already found in a very narrow habitat range, anything that decreases the 

size of its suitable habitat could threaten its continued survival. This could include loss of habitat 

due to development as well as global warming.  
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Appendix D:  Consulation Letter 
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"The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and 

activities on the basis of race, color, national origin, sex, religion, age, disability, political beliefs, 

sexual orientation, or marital or family status. (Not all prohibited bases apply to all programs.) 

Persons with disabilities who require alternative means for communication of program 

information (Braille, large print, audiotape, etc.) should contact USDA's TARGET Center at 

(202) 720-2600 (voice and TDD). 

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, Room 326-

W, Whitten Building, 1400 Independence Avenue, SW, Washington, D.C. 20250-9410 or call 

(202) 720-5964 (voice and TDD).  USDA is an equal opportunity provider and employer." 

Appendix A  80



APPENDIX B.  List of Roads Treatments for Spirits Project 

104 
Spirits Project 



Appendix B:  List of Road Treatments for Spirits Project 

Treatment Identification Name Miles 
Close 95436A SOAP STONE 1.85 
Close 1501B1 CAMPBELL CEMETERY 0.10 
Close 95758H 0.72 
Close 95758C 0.29 
Close 4510 GAS LINE 0.27 
Close 4511 GAS LINE 1.14 
Close 4512 GAS LINE 0.06 
Close 95424B 0.87 
Close 1501A 0.61 

Decommission 95441C 1.63 
Decommission 95424M1 FIRE BREAK 0.31 
Decommission 95664C 0.61 
Decommission 95436F 0.63 
Decommission 95438A 0.69 
Decommission 95423I 0.40 
Decommission 95439B 0.52 
Decommission 95441H 0.63 
Decommission 95419I 0.64 
Decommission 95420G 1.11 
Decommission 95424H 0.30 
Decommission 95424L 0.38 
Decommission 95425G 0.24 
Decommission 95436G 0.32 
Decommission 95664E 0.68 
Decommission 95425E 0.45 
Decommission 95419J 0.44 
Decommission 95425I 0.43 
Decommission 95436E 0.90 
Decommission 95437F 2.53 
Decommission 95439E 0.29 
Decommission 95439L 1.24 
Decommission 95441I 1.05 
Decommission 95441L 0.39 
Decommission 95422A BURT 0.58 
Decommission 95424A 3.16 
Decommission 95666H 0.24 
Decommission 95439C 0.30 
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Treatment Identification Name Miles 
Decommission 95419F 0.78 
Decommission 95439I 0.70 
Decommission 95419H 0.57 
Decommission 95441E 1.36 
Decommission 95664D 0.32 
Decommission 95441F 2.27 
Decommission 95425L 0.38 
Decommission 95425O 0.48 
Decommission U5426006 0.05 
Decommission U5426007 0.06 
Decommission NONE 0.15 
Decommission NONE 0.32 
Decommission NONE 0.35 
Decommission NONE 0.34 
Decommission NONE 0.48 
Decommission NONE 0.12 
Decommission NONE 0.05 
Decommission 1501B 

CAMPBELL CEMETERY CANOE 
ACCESS 0.22 

Decommission 95424B ELLIS 0.11 
Decommission 95437E 0.30 
Decommission 95437H 0.22 
Decommission 95419D 0.20 
Decommission U5758018 0.48 
Decommission U5758012 0.45 
Decommission U5426002 0.53 
Decommission U5426005 0.18 
Decommission U5426001 1.01 
Decommission U5426008 0.17 
Decommission U5426009 0.20 
Decommission U5426011 0.37 
Decommission U5426011 0.47 
Decommission U5758011 0.15 
Decommission 95758A 0.26 

Maintenance & Close 1546A 1.09 
Maintenance & Close 95424O 0.35 
Maintenance & Close 95666KR 0.28 
Maintenance & Close 95422G 0.44 
Maintenance & Close 95423G 1.09 
Maintenance & Close 95424G 0.92 
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Treatment Identification Name Miles 
Maintenance & Close 95436C HIGH LAND 0.39 
Maintenance & Close 95437D CIRCLE BACK ROAD 1.31 
Maintenance & Close 95439N 0.15 
Maintenance & Close 95420I 0.23 
Maintenance & Close 95666C 1.48 
Maintenance & Close 95424D DEEP HOLLOW 0.03 
Maintenance & Close 95419G 0.44 
Maintenance & Close 95420E WOLF BONE 0.78 
Maintenance & Close 95420Q 1.27 
Maintenance & Close 95422D 0.42 
Maintenance & Close 95423A 0.65 
Maintenance & Close 95424Q 0.35 
Maintenance & Close 95437B RAGFIELD 1.34 
Maintenance & Close 95666D 0.57 
Maintenance & Close 95666F 0.11 
Maintenance & Close 95419C 0.86 
Maintenance & Close 95422C 0.61 
Maintenance & Close 95419D 0.47 
Maintenance & Close 95423F 0.41 
Maintenance & Close 95666A 1.26 
Maintenance & Close 95666J 0.34 
Maintenance & Close 95664B 0.38 
Maintenance & Close 95419A PERRY CURVE 0.50 
Maintenance & Close 95425J 0.77 
Maintenance & Close 95436H 2.76 
Maintenance & Close 95424P 0.66 
Maintenance & Close 95420A DRY MOUND 1.24 
Maintenance & Close 95420L 0.49 
Maintenance & Close 95422I 0.24 
Maintenance & Close 95425D 2.17 
Maintenance & Close 95437E 0.37 
Maintenance & Close 95419E 0.94 
Maintenance & Close 95420H 0.45 
Maintenance & Close 95422E 0.28 
Maintenance & Close 95423B 0.40 
Maintenance & Close 95424E BUNCE GAP KNOB 0.13 
Maintenance & Close 95424K 0.74 
Maintenance & Close 95420D HEN TRACK 1.03 
Maintenance & Close 95437C SLATEY ROAD 1.06 
Maintenance & Close 95664A 0.81 
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Treatment Identification Name Miles 
Maintenance & Close 95424J 0.53 
Maintenance & Close 95425M 0.83 
Maintenance & Close 95425N 0.37 
Maintenance & Close 95424C2 0.24 
Maintenance & Close 95437K 0.51 
Maintenance & Close 95420J 0.34 
Maintenance & Close 95420D HEN TRACK 0.27 
Maintenance & Close 1562B 0.42 
Maintenance & Close 95425P 0.05 
Maintenance & Close 95425C 0.35 
Maintenance & Close 95424S 0.24 
Maintenance & Close 95424B ELLIS 0.41 
Maintenance & Close 95419D 0.47 
Maintenance & Close 95420G 0.50 
Maintenance & Close NONE 0.15 
Maintenance & Close NONE 0.27 
Maintenance & Close 95419H 0.13 
Maintenance & Close 95666A 0.24 
Maintenance & Close 95423E 0.62 
Maintenance & Close 95425B 1.27 
Maintenance & Close 95425A 0.73 
Maintenance & Close 95424D 0.15 
Maintenance & Close 1514B 0.25 
Maintenance & Close 1562A 1.92 
Maintenance & Close 95420M 0.38 
Maintenance & Close NONE 0.10 
Maintenance & Close 95422J 0.73 
Maintenance & Close 95422H 0.75 
Maintenance & Open 1546A 3.47 
Maintenance & Open 95420ER 0.11 
Maintenance & Open 1514B UPPER CAMPBELL 0.70 
Maintenance & Open 95423C CAMPBELL FLAT 0.27 
Maintenance & Open 95424I 0.82 
Maintenance & Open 95420E WOLF BONE 0.33 
Maintenance & Open 95424B ELLIS 0.84 
Maintenance & Open 95419A PERRY CURVE 0.46 
Maintenance & Open 1562A 0.76 
Maintenance & Open 1551 1.68 
Maintenance & Open 95420A 0.63 
Maintenance & Open 95424M 0.29 
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Treatment Identification Name Miles 
Maintenance & Open 95424M 0.16 
Proposed OHV 1510 8.11 
Proposed OHV 1501 3.08 
Proposed OHV 1501B 0.74 
Proposed OHV 1003 6.19 
Proposed OHV 1546A 4.86 
Proposed OHV 1509 3.77 
Proposed OHV 95420A 0.53 
Proposed OHV 1521 0.10 
Proposed OHV 95424I 0.81 
Proposed OHV 95424M 0.45 

Reconstruct & Close 95441A HORSE FOOT 2.21 
Reconstruct & Close 95425C 0.80 
Reconstruct & Close 95425H 0.51 
Reconstruct & Close 95425F 0.69 
Reconstruct & Open 1501D 0.55 
Reconstruct & Open 1521 1.05 
Reconstruct & Open 1521 0.65 
Reconstruct & Open 1509 3.83 
Reconstruct & Open 1546A 0.19 
Reconstruct & Open NONE 0.18 
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