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Summary
The National Park Service (NPS) proposes to implement a Groundhog Management Plan for the earthen walls of Fortress Rosecrans and the Pioneer Brigade rifle pits, the Stones River National Cemetery wall, Hazen Brigade Monument and wall, reconstructed rostrum, and structures essential to park operations at Stones River National Battlefield.  The purpose of this environmental assessment (EA) is to analyze potential impacts to the human environment resulting from two alternative approaches to managing groundhogs at these sites.  These alternatives are: (1) Alternative A (No action, i.e., do not control groundhog populations), and (2) Alternative B (implement new groundhog management program).  Alternative B is the environmentally preferred alternative and NPS’ preferred alternative.  The impacts from Alternatives A and B range from negligible to moderate.  Neither alternative would impair park resources or values.  

Note to Reviewers and Respondents

The EA can be viewed and downloaded at http://parkplanning.nps.gov. The EA is also available for public review at the following locations:

Printed copies of the EA can be requested from the National Park Service by contacting Terri Hogan at 615-893-9501 or Terri_Hogan@nps.gov.  
COMMENTS MUST BE RECEIVED BY MARCH 28, 2008.   The public is requested to submit written comments to the NPS Planning, Environment and Public Comment (PEPC) web page (http://parkplanning.nps.gov).  Those without computer access may address written comments to:

Superintendent, Stones River National Battlefield 

3501 Old Nashville Highway  
Murfreesboro, TN  37129
Reviewers should provide the National Park Service (NPS) with their comments on the EA during the review period.  This will allow NPS to analyze and respond to comments at one time, thus avoiding undue delay in the decision-making process.  Reviewers are encouraged to structure their participation in the National Environmental Policy Act process so that it is meaningful and alerts the agency to the reviewer’s position and contentions.  Comments on the EA should be specific and should address the adequacy of the analysis and the merits of the alternatives discussed.  40 CFR 1503.3.

Important Notice.  Before including your address, phone number, e-mail address, or other personal identifying information in your comment, you should be aware that your entire comment – including your personal identifying information – may be made publicly available at any time.  While you can ask us in your comment to withhold your personal identifying information from public review, we cannot guarantee that we will be able to do so.
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1.0  PURPOSE AND NEED FOR ACTION

1.1  Introduction 

This Environmental Assessment (EA) documents the potential environmental impacts of a long-term plan to control groundhog populations at the earthworks of Fortress Rosecrans, the Pioneer Brigade rifle pits, the historic Stones River National Cemetery wall, the Hazen Brigade Monument and surrounding wall, the reconstructed rostrum, and around other structures on the park including the visitor center, maintenance building and bays, and park housing of Stones River National Battlefield (Fig. 1-1, map of battlefield with sites noted).  This EA has been prepared in compliance with:

· The National Environmental Policy Act (NEPA) of 1969 (42 United States Code (USC) 4321 et seq.), which requires an environmental analysis for major Federal Actions having the potential to impact the quality of the environment; 

· Council of Environmental Quality Regulations at 40 Code of Federal Regulations (CFR) 1500-1508, which implement the requirements of NEPA;

· National Park Service Conservation Planning, Environmental Impact Analysis, and Decision Making; Director’s Order (DO) #12 and Handbook.

Key goals of NEPA are to help Federal agency officials make well-informed decisions about agency actions and to provide a role for the general public in the decision-making process. The study and documentation mechanisms associated with NEPA seek to provide decision-makers with sound knowledge of the comparative environmental consequences of the several courses of action available to them. NEPA studies, and the documents recording their results, such as this EA, focus on providing input to the particular decisions faced by the relevant officials. In this case, the Superintendent of Stones River National Battlefield must decide how to protect the structures listed above from damage by groundhogs, as described below. This decision will be made within the overall management framework already established in the Stones River National Battlefield General Management Plan and consistent with the 2006 National Park Service (NPS) Management Policies.  The alternative courses of action to be considered at this time are crafted to be consistent with the concepts established in the General Management Plan (copies of the General Management Plan can be obtained by contacting NPS personnel at the park) and the 2006 NPS Management Policies.
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Figure 1-1. Stones River National Battlefield Nashville Pike unit with park operations structures, Pioneer Brigade rifle pits, Visitor Center, Stones River National Cemetery wall, Hazen Brigade Monument and surrounding wall and Fortress Rosecrans and Redoubt Brannan units. Areas identified for groundhog population management are highlighted in yellow.

In making decisions about National Park Service administered resources, the Park Service is guided by the requirements of the 1916 National Park Service Organic Act and other laws, such as the Clean Air Act, Clean Water Act, and Endangered Species Act.  The authority for the conservation and management of the National Park Service is clearly stated in the Organic Act, which states that the agency’s purpose is “...to conserve the scenery and the natural and historic objects and the wildlife therein and to provide for the enjoyment of the same in such manner and by such means as will leave them unimpaired for the enjoyment of future generations.”  This authority was further clarified in the National Parks and Recreation Act of 1978: “Congress declares that...these areas, though distinct in character, are united...into one national park system....  The authorization of activities shall be construed and the protection, management, and administration of these areas shall be conducted in light of the high public value and integrity of the National Park System and shall not be exercised in derogation of the values and purposes for which these various areas have been established, except as may have been or shall be directly and specifically provided by Congress.”

Stones River National Battlefield, established in 1927 as a national military park (Public law 69-777, 44 Stat. 1399), is a Civil War battlefield that lies within the Central Basin of Tennessee. It was created to commemorate the Battle of Stones River, which was fought between December 31, 1862 and January 2, 1863. The site is considered sacred ground where nearly 83,000 men fought and more than 23,000 became casualties. Although there was no clear winner, the Confederate army abandoned the field of battle leaving the Union Army in control of a productive agricultural area and an important, centrally located supply network. The battle marked the commencement of the Union Army’s campaign that resulted in the “March to the Sea,” and at the same time marked the end of the Confederate Army’s attempt to move into Kentucky and the North. This battle was also important both psychologically and politically. The Union victory persuaded other states to remain in the Union and influenced France and England to support the Union in the war. 
The original battlefield covered approximately 4,000 acres, of which approximately 710 acres are within the park boundary.  At present, approximately 650 acres in the park are in Federal ownership.  The park’s cultural landscape includes vestiges of the 14,000 feet of earthworks that once encompassed Fortress Rosecrans, the remainders of rifle pits constructed by the Pioneer Brigade, the Hazen Brigade Monument and surrounding wall, the Stones River National Cemetery and surrounding wall, and the reconstructed rostrum. 
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   Figure 1-2a: Fortress Rosecrans
    Figure 1-2b: Redoubt Brannan earthworks.
Figures 1-2a and 1-2b: Views of the earthworks of Fortress Rosecrans taken from the top of Curtain Wall No. 2 facing northwest and Redoubt Brannan taken from the CSX railroad tracks facing north.

The Union Army constructed the 200-acre fort, Fortress Rosecrans, in early 1863 as a Union Army supply base and base of operations.  Fortress Rosecrans was the largest enclosed earthwork structure built during the Civil War. Stones River National Battlefield manages only approximately 31 acres of the original 200 acres (Figs. 1-2a and 1-2b). The remainders of a rifle pit earthwork constructed by the Pioneer Brigade still exist on a piece of property recently acquired by Stones River National Battlefield (Fig. 1-3). This earthen structure consists of shallow entrenchments used as a rifle pit to reinforce the Chicago Board of Trade artillery battery during the Battle of Stones River. The Hazen Brigade Monument was erected in 1863 to honor the four regiments under the command of Colonel William B. Hazen (Fig. 1-4). It is the oldest intact Civil War monument in the nation. During the battle, these regiments held their position through four Confederate attacks. A detail of men from the brigade built the monument within six months after the battle and buried forty-five soldiers there. In 1864, the site for Stones River National Cemetery was selected and the design and lay out of the cemetery was begun. Work at the site began in 1865 with interments beginning in October of that year. The cemetery was completed by 1869 (Fig. 1-5). The existing rostrum (Fig. 1-6) is a reconstruction of the original rostrum which was built in I882 as a speakers’ platform and focal point for Memorial Day and other ceremonial occasions. Its design is based on a standard War Department plan for similar structures built in many national cemeteries including Gettysburg and Antietam.
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 Figure 1-3. Scout Troop removing trash and     Figure 1-4. Hazen Brigade Monument, 

 seeding native plants in Pioneer Brigade rifle   surrounding wall, and grave markers.

 pits.
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Figure 1-5. Southeast view of 
     Figure 1-6. Reconstructed rostrum on northwest side of 

Stones River National Cemetery      Stones River National Cemetery. 

wall.
Other structures important to park operations are located within the Nashville Pike Unit. They include the visitor center, offices for maintenance and natural resource management, housing for volunteers and seasonal personnel, equipment storage areas, and workshop space. The 11,633 square foot visitor center was built in 2003-2004 (Fig. 1-7). It houses a visitor services area, museum space, theater, cooperating association store, restrooms, museum storage area, administrative and interpretation offices, the park’s central files, a library and conference room, staff break room, and supply storage. Structures built during the National Park Services Mission 66 era include three residential houses, one of which is currently used as offices for natural resource management and the Chief of Maintenance (Fig. 1-8) and the maintenance building (Fig. 1-9). Bays for equipment storage were built later (Fig. 1-10).

[image: image11.jpg]


 [image: image12.jpg]



Figure 1-7. View of Stones River National 
     Figure 1-8. Two of the three Mission 66 era
Battlefield visitor center from Old Nashville
     structures used in park operations. The 
Highway, southeast side.


     Building on the right is the Natural Resource
Management and Chief of Maintenance         offices. The building on the left and one out of the photo and adjacent to it on the left is housing for interns, volunteers, and seasonal workers.
[image: image13.jpg]


   [image: image14.jpg]



Figure 1-9. Maintenance building and closed
 Figure 1-10. Equipment storage bays.
bays.



    

Groundhog (Marmota monax) damage on the earthworks of Fortress Rosecrans is severe and the potential for damage of the earthen wall of the Pioneer Brigade rifle pits is great. Burrows created by these mammals threaten the long-term stability of any sloping feature, including earthworks of the type found at Fortress Rosecrans. The burrows, which can measure up to 66 feet in length, create large tunnels that accelerate erosion and may lead to the collapse of these features. They allow rainwater to enter, which further undermines the structures. Burrows dug under the stone walls that surround the Stones River National Cemetery, the Hazen Brigade Monument wall, the Hazen Brigade Monument, the rostrum foundation, and foundations of other park structures could undermine these structures, leading to collapse of walls. The burrows themselves are trip hazards to visitors and staff.

In the past, Stones River National Battlefield has attempted to alter optimum groundhog habitat at Fortress Rosecrans by removing honeysuckle and woody shrubs from the earthworks and replacing them with native grasses. However, habitat alteration in the area has not decreased the groundhog population.  In a further effort to protect Fortress Rosecrans, the park produced an interim groundhog management plan in 1994 which supported the treatment of groundhog dens by the United States Department of Agriculture, Animal and Plant Health Inspection Service, Wildlife Services. Under Categorical Exclusions arrived at through the environmental screening process, the park entered into Interagency Agreements with Wildlife Damage Control in 1996 and 2003. Under these agreements, active dens were treated using sodium nitrate canisters and filled with soil in 1996-1997 and 2003-2007. Park staff observed a dramatic increase in the number of burrows on the earthworks several years after the final 1997 treatment. In 1996 staff recorded 18 groundhog holes at the Fortress Rosecrans site and 15 at the Redoubt Brannan site. However, by 2003 38 groundhog holes were noted at Fortress Rosecrans and 43 at Redoubt Brannan.  Treatment began again in 2003.  In 2006, a total of 41 groundhog holes were found. To date, Stones River National Battlefield has only managed groundhog populations at Fortress Rosecrans sites.

1.2  Purpose of the Proposed Action

The purpose of preparing a long-term groundhog control plan is to prevent the loss of cultural resources and disruption of visitor services and park operations caused by groundhog burrowing and to protect the health and safety of the visiting public and park staff.  Because total elimination of this species from the immediate area is not feasible, a long-term plan providing for continuous control is required.  

Long-term control of groundhog activity is consistent with the Stones River National Battlefield Cultural Landscape Report (2007), the General Management Plan (1998), and the Preservation and Management Plan and Environmental Assessment for Remnants of Fortress Rosecrans (1991) which states: 

Burrowing rodents especially the groundhog present a serious threat to the long term stability of the works as well as a hazard to visitors . . . Removal of these animals is both a delicate and persistent problem. The groundhog likes the dense cover afforded by the honeysuckle/privet dominated environment present at the site. It is hoped that the destruction of this optimum habitat … will discourage the present population. A routine effort to remove and monitor the exotic vegetation will also accomplish a great deal towards this end.

1.3  Need for the Proposed Action
A long-term plan is needed to control groundhog numbers at Stones River National Battlefield to prevent damage to irreplaceable cultural resources, protect other structures on park property, and protect human health and safety.  If the upward trend in the number of groundhog burrows continues in years when there is no groundhog control, sections of the earthen wall that define Fortress Rosecrans may be permanently lost. Potential damage to the rifle pits, cemetery wall, Hazen Brigade Monument and surrounding wall, rostrum, visitor center, maintenance building and bays, and park housing is great.  Damage caused by these mammals is a problem that will have to be addressed on a continuing basis. The park is surrounded by residential and industrial development, making it a refuge for groundhogs as well as other animals. Holes created by groundhogs may lead to injury of park visitors and also park staff when they are working on the structures. Groundhog burrows also have the potential to cause severe direct damage to the earthworks and other historic structures, which are on the NPS’s List of Classified Structures. Damage caused by these animals threaten Stones River National Battlefield’s mission as stated in the enabling legislation, and threaten the health and safety of park employees and visitors. For these reasons, controlling groundhog associated problems is a necessity.

1.4  Park Mission (Purpose and Significance)

Stones River National Battlefield was authorized by an act of Congress approved on March 3, 1927 (Public law 69-777, 44 Stat. 1399).  The purpose of the park is to preserve and interpret the battlefield of Stones River, to mark the significant sites, and to promote understanding and appreciation of the battle and related events.  The park is significant because:  

· Stones River was a major battle in the Union western campaign that resulted in the occupation of Murfreesboro and control of the productive agricultural land and supply network of central Tennessee.

· The battle marked the commencement of the union army’s campaign that resulted in the “March to the Sea,” and at the same time marked the end of the Confederate army’s attempt to move into Kentucky and the North.

· The battle was psychologically and politically important for the Union and had a profound influence on the North’s not losing other states, such as Kentucky, to the Confederacy.  The battle also influenced President Abraham Lincoln’s future as well as the role of England and France in the war.

· The site is sacred ground, where nearly 83,000 fought and more than 23,000 became casualties.  For the Union army, the rate of casualties was the highest of any battle in the war.  For the Confederate army, the casualty rate was second only to the Battle of Gettysburg, due to the massing of Union artillery.  

· Fortress Rosecrans fulfilled a strategic supply function for the Union army’s drive to Chattanooga and Atlanta.  It was the largest enclosed earthwork fortifications built during the Civil War.        


1.5  Other Plans and Projects, Objectives, and Scoping

1.5.1  Other Plans and Projects

Past, present and future plans and projects that have the potential to affect the environment of Stones River National Battlefield include the following:

Stones River National Battlefield General Management Plan (GMP).  The park completed a GMP and Environmental Impact Statement in November 1998.  This parkwide planning effort evaluated and coordinated all park plans and actions to ensure compatibility with a long-term vision for the future.

Stones River National Battlefield Strategic Plan.  The Strategic Plan for Stones River National Battlefield for fiscal years 2007-2011 was written to fulfill the requirements of the Government Performance and Results Act.  Park staff examined the park’s mission and took a fresh, long-range view of what results or outcomes are needed to accomplish that mission.  Because groundhog burrowing adversely affects cultural resources, this Groundhog Management Plan falls under Park Mission Goal Ia5: “Eleven (52% of 21) of Stones River National Battlefield's historic structures are maintained in good condition.”  Other park goals, such as those for visitor experience, public understanding, and workforce, are also applicable to the groundhog management program.

Stones River National Battlefield Cultural Landscape Report. The park completed a Cultural Landscape Report (CLR) in June 2007. The report includes the McFadden Farm, General Bragg’s headquarters, General Rosecrans’s headquarters, the Hazen Brigade Monument, and the Fortress Rosecrans sites. The CLR includes information on site history, existing conditions for all sites, and treatment plans for each area. The CLR addresses the need to manage populations of burrowing animals to preserve and protect earthwork sites.
Stones River National Battlefield Historic Resource Study. The Stones River National Battlefield Historic Resource Study was completed in February 2004.  It establishes and documents the historic contexts associated with the park and determines the extent to which the surviving historic resources represent those contexts. It’s purpose is to serve as a tool for site planning, resource management and the continued development of park interpretive programs. 
Stones River National Battlefield Visitor Study. This study was completed in the fall of 2002. It provides the superintendent with usable knowledge about visitors and their opinions which can be used for a variety of planning purposes including preparing planning documents, improving the design of visitor facilities, and tailoring programs to match visitor interests and needs. 
Trail Study/Environmental Assessment, Stones River National Battlefield. This document was completed in June 1993 with the purpose of selecting an alternative for a trail to link the Stones River National Battlefield with Fortress Rosecrans as required by Public Law 100-205. Planning began in 1992. The final master plan was completed in 1993 and construction began in 1995.
Preservation and Management Plan Environmental Assessment Remnants of Fortress Rosecrans: Lunettes Palmer and Thomas. This document was completed in December 1991 in response to the 1987 legislation to “preserve the existing remnants of Fortress Rosecrans.” Four alternatives for preservation and management of these sites were examined. The need to control groundhog populations to preserve and protect the earthworks was addressed within this document.
Preservation and Visitor Use Plan and Environmental Assessment for Lunette Thomas. Amendment to: Preservation and Management Plan Environmental Assessment Remnants of Fortress Rosecrans: Lunettes Palmer and Thomas. This amendment was completed in May 1998 to address increased visitor us of the Lunette Thomas portion of Fortress Rosecrans after the development of the Lytle Creek Extension of the Murfreesboro Greenway system. The plan includes limited site development adding a trail extension from the existing trail approved in the 1991 document with boardwalk and wayside exhibits. 
Development Concept Plan for Improvements to the Self-Guiding Tour Routes. This document was completed in September 2005. Its purpose is to propose measures to improve the effectiveness of the self-guiding interpretive program at Stones River National Battlefield which will include new tour routes, road segments, trails, and wayside exhibits. Work will be conducted on the Nashville Pike Unit and McFadden Farm Unit. 
Stones River National Battlefield Fire Management Plan. This five year plan was completed in 2003. Director’s Order 18 requires that all parks with vegetation capable of sustaining fire develop a wildland fire management plan that will meet the specific resource management objectives for that park and to ensure that firefighter and public safety are not compromised. The park’s goals are to use prescribed fire and non-fire applications to restore, protect, and maintain the historic landscape; simulate the natural fire regime to the fullest extent possible; control exotic plant species, which compete with native vegetation and alter the historic and natural landscape; and reduce hazardous fuels accumulations.
Biological and Ecological Inventories. Eleven biological or ecological surveys have been conducted since 1995, nine through the Inventory and Monitoring Program. Information gathered through these surveys will provide baseline data that will be used to inform management decisions. The following reports have been completed or are nearly complete:

· Vascular Plant Inventory, Baseline and Photo Point Monitoring, and Rare Species Monitoring of the Calcareous Glades of Stones River National Battlefield. T. Hogan, R. Sutter, and N. Rudd. 1996.

· Vascular Flora of Stones River National Battlefield Including Notes on Natural Communities and Rare Species. T. Hogan and M. Webber. 1999.

· Vascular Plant Community Classificiation for Stones River National Battlefield. C. Nordman. 2004.

· Vegetation Mapping at Stones River National Battlefield. R. Welch. 2004.

· Inventory of Amphibians and Reptiles of Stones River National Battlefield. B. Miller, J. Spiess, and MlL. Niemiller. 2005.

· Final Report of Bird Inventory: Stones River National Battlefield, 2003-2005. S. Stedman and B. Stedman. 2005.

· Fish Inventory at Stones River National Battlefield. D. Mullen. 2006.

· Inventory and Classification of Wetlands at Stones River National Battlefield, Murfreesboro, Tennessee. T.H. Roberts and K.L. Morgan. 2006.

· Inventory of Mammals at Stones River National Battlefield. M.L. Kennedy, H.L. LaMountain. 2006.

· Potential of 18 SER Parks as Reserves for Conservation of Aquatic Insect Species. C. Parker. In progress.

· An Inventory of Insecta: Odonata, resident in Stones River National Battlefield. C. Cook. In progress.
1.5.2  Objectives

On an agency-wide basis, NPS Management Policies (2006) provide that nuisance wildlife and other native pests may be removed from park units so long as the need and justification for such removal is documented in an approved management plan.  In addition, the NPS must manage such removals to prevent them from interfering broadly with  

· the historical integrity of cultural resources;

· human health and safety;

· natural habitats, natural abundances, and natural distributions of native species and natural processes;

· rare, threatened, and endangered plant or animal species or their critical habitats;

· scientific study, interpretation, environmental education, appreciation of wildlife, or other public benefits;

· opportunities to restore depressed populations of native species; and 

· breeding or spawning grounds of native species. 

(NPS Management Policy 4.4.2.1 and 4.4.5.1 (2006)).  

The park-specific overall objectives of the Stones River National Battlefield Groundhog Management Plan are to:
· prevent further damage to cultural resources at Fortress Rosecrans and prevent damage from occurring to the Pioneer Brigade rifle pits, the Hazen Brigade Monument and wall, the Stones River National Cemetery wall, and the reconstructed rostrum, while maintaining the overall natural biodiversity and ecosystems of the Park,

· prevent damage to structures necessary for park operations,

· protect visitors and park staff from physical injury resulting from groundhog burrowing,

· protect other special values at risk, and

· comply with national, regional, and local legislation, orders, and policies.

1.5.3  Public Scoping
The public and interested agencies have been consulted during the previous control efforts undertaken in 1996-1997 and 2003-2006.  The purpose of this consultation was to provide information on the proposed control efforts, to solicit recommendations for future actions, and to address issues or concerns of participants.  Comments and recommendations received during this process have been addressed in this EA.  In addition, this process helped define the range of alternatives and impact topics that should be considered for the plan. 

1.6  Issues, Concerns, and Derivation of Impact Topics

Issues and concerns related to groundhog management include:

· There is no plan in place that would allow continuous management of groundhogs at Stones River National Battlefield into the future.

· Groundhog burrowing is having long-term, serious adverse effects on cultural resources. 

· Groundhog burrowing has the potential to have serious adverse effects on cultural resources and park structures important to park operations.

· A groundhog management plan is needed that complies with applicable regulations, as well as NPS plans and policies.   

· Groundhog management needs to be both effective and humane.  

Issues and concerns affecting the proposed plan were identified from past NEPA documents, planning efforts by interdisciplinary experts, and input from scoping sessions with the public and state and federal agencies. The major issue is the consistency of this proposal with applicable plans and policies, including National Park Service Management Policies (2006), the Stones River National Battlefield Strategic Plan (2006), and other planning documents.

1.6.1  Development of Impact Topics
Impact topics highlight resources of concern that could be affected by the range of alternatives under consideration.  Specific impact topics are developed as part of the NEPA process to focus discussion and allow comparison of the environmental consequences of each alternative.  The impact topics originally considered for the Groundhog Management Plan are presented in Table 1.6.1.  These impact topics were identified based on federal laws, regulations, and executive orders; National Park Service Management Policies (2006); and National Park Service knowledge of limited or easily impacted resources. 

Table 1.6.1:  Impact Topics and Applicable Legal And Policy Requirements
	Impact Topic
	Relevant Regulations or Policies

	Air Quality
	Federal Clean Air Act (CAA);  CAA Amendments of 1990 (CAAA); National Park Service Management Policy, 4.7.1 (2006)

	Natural Soundscape/Noise
	National Park Service Management Policy 4.9 (2006)

	Natural Lightscape (night sky)
	National Park Service Management Policy 4.10 (2006)

	Geology
	National Park Service Management Policy 4.8 (2006)

	Soils
	National Park Service Management Policy 4.8.2.4  (2006)

	Aquatic Resources
	National Park Service Management Policy 4.6 (2006); Federal Water Pollution Control Act [The Clean Water Act of 1972 (as amended in 1977)]; Magnuson-Stevens Fishery Conservation and Management Act

	Hydrology and Water Quality 
	Executive Order 12088 (Federal Compliance with Pollution Control Standards); Executive Order 11990 (Protection of Wetlands); National Park Service Management Policy 4.6.3 (2006); Federal Water Pollution Control Act [The Clean Water Act of 1972 (as amended in 1977)] 

	Vegetation
	National Park Service Management Policy 4.4.2 (2006) ; 

	Fish and Wildlife and their Habitats
	National Park Service Management Policy 4.4.2 (2006); Executive Order 13186 (Migratory Birds)

	Exotic and Invasive Species
	National Park Service Management Policy 4.4.4 (2006) ; Executive Order 13112 (Invasive Species)

	Species of Special Concern and their Habitats
	Endangered Species Act of 1973; National Park Service Management Policy 4.4.2.3 (2006); 40 Code of Federal Regulations 1500 (regulations for implementing the National Environmental Policy Act)

	Floodplains and Wetlands
	Executive Order 11990 (Protection of Wetlands); Clean Water Act Section 404; National Park Service Director’s Order #77-1; Executive Order 11988 (Floodplain Management); Federal Coastal Zone Management Act; National Park Service Management Policies 4.6.4, 4.6.5, and 9.1.1.6 (2006)  



Table 1.6.1 continued

	Impact Topic
	Relevant Regulations or Policies

	Ecologically Critical Areas or other Unique Natural Resources
	40 CFR 1508.27 ; 36 Code of Federal Regulations 62 (criteria for national natural landmarks); National Park Service Management Policy 4.3 (2006) 

	Cultural Resources (i.e., important scientific, archeological, and other cultural resources, including historic properties listed or eligible for the National Register of Historic Places) 
	Section 106 of the National Historic Preservation Act; Section 110 of the National Historic Preservation Act (16 U.S.C. 470); 36 Code of Federal Regulations 800; National Environmental Policy Act; Executive Order 13007 (Indian Sacred Sites); National Park Service Director’s Order 28; National Park Service Management Policy 5.3.5 (2006); Native American Graves Protection and Repatriation Act (NAGPRA); Archeological Resources Protection Act (ARPA); National Parks Act of August 25, 1916 (“Organic Act”); Antiquities Act of 1906; 40 CFR 1500 (regulations for implementing National Environmental Policy Act), section 1508.27

	Sacred Sites
	Executive Order 13007 (Indian Sacred Sites); National Park Service Management Policy 5.3.5.3.2 (2006)

	Indian Trust Resources
	Department of the Interior Secretarial Order No. 3206; Secretarial Order No. 3175

	Wilderness
	Wilderness Act of 1964, National Park Service Management Policy 6.3 (2006)

	Public Health and Safety
	National Park Service Management Policy 8.2.5 (2006); U.S. Coast Guard Boating Safety Regulations

	Visitor Use and Experience
	National Parks Act of August 25, 1916 (“Organic Act”); National Park Service Management Policy 8.2 (2006)

	Park Operations
	National Park Service Management Policy 9.1 (2006)

	Concessionaires and Contracts
	National Park Service Management Policy 10.2 (2006)

	Economics and Socioeconomics
	40 Code of Federal Regulations 1500 (regulations for implementing National Environmental Policy Act)

	Transportation (local and regional)
	National Park Service Management Policy 9.2 (2006)

	Socially or Economically Disadvantaged Populations
	Executive Order 12898 (Environmental Justice)

	Accessibility for Individuals with Disabilities
	National Park Service Management Policy 9.1.2 (2006); Architectural Barrier Act of 1968 (42 U.S.C. 4151 et seq.); Rehabilitation Act of 1973 (29 U.S.C. 701 et seq.);  Americans with  Disabilities Act of 1990 (Public Law 101-336, 104 Stat. 327)


Table 1.6.1 continued

	Impact Topic
	Relevant Regulations or Policies

	Mineral and Agricultural Resources
	National Park Service Management Policy 8.7 and 8.6.7 (2006)

	Prime and Unique Agricultural Lands
	Council on Environmental Quality 1980 memorandum on prime and unique farmlands; 40 Code of Federal Regulations 1500 (regulations for implementing National Environmental Policy Act), section 1508.27

	Energy Requirements and Conservation Potential; Natural or Depletable Resource Requirements and Conservation Potential
	National Park Service Management Policy 9.1.7 (2006) ; 40 CFR 1500 (regulations for implementing National Environmental Policy Act), section 1502.16

	Urban Quality, Historic and Cultural Resources, and Design of the Built Environment 
	40 Code of Federal Regulations 1502.16 (regulations for implementing the National Environmental Policy Act); National Park Service Director’s Order #12

	Community Character and Park Neighbors
	National Park Service Management Policies 1.6 and 1.7 (2006)

	Possible Conflicts between the Proposal and Land Use Plans, Policies, or Controls for the Area Concerned (including local, state, or Indian tribe) and the Extent to which the Park Would Reconcile the Conflict
	40 Code of Federal Regulations 1500 (regulations for implementing National Environmental Policy Act), sections 1502.16, 1506.2(d))


1.6.2  Impact Topics Retained for Further Analysis (Rationale for Inclusion)
Regulations issued by the Council on Environmental Quality require the NPS to “identify and eliminate from detailed study the issues which are not significant or which have been covered by prior environmental review …, narrowing the discussion of these issues in the statement to a brief presentation of why they will not have a significant effect on the human environment or providing a reference to their coverage elsewhere” (40 CFR 1501.7(a)(3)).  Of the impact topics initially considered, a total of nine were considered environmental issues warranting detailed analysis in this EA.  These impact topics, and the rationale for their inclusion, are set forth below:
Soils was retained because of impacts to these resources from groundhog burrowing, and possible beneficial impacts that could result from a groundhog management plan.  

Water Quality was retained because of potential effects that groundhog burrowing is having, and could continue to have, on water quality due to soil erosion.  

Vegetation was retained because of impacts to vegetation caused by groundhog burrowing and feeding activities.  

Wildlife and Wildlife Habitats was retained because of the groundhog mortality contemplated by the proposed plan, as well as the potential incidental impacts on other wildlife species.    

Non-Native and Invasive Species was retained because soil disturbance from burrowing can facilitate and exacerbate the spread of exotic invasive species.

Cultural Resources was retained because the park contains structures and facilities that are historically significant and because the park contains archeological resources that must be protected.

Visitor Use and Experience was retained because visitor access to places within the park can be affected by closures due to structure damage and unsafe conditions.  Visitor health and safety is considered within the “Public Health and Safety” impact topic.

Public Health and Safety was retained because of the potential for injuries and mortality. Burrows present a safety hazard to visitors as well as employees working on the earthworks.

Park Operations was retained because structural damage caused by burrows can impact access to workplaces and rehabilitation of structures damaged by burrows places an additional burden on the park’s strained resources.

1.6.3  Impact Topics Dismissed from Further Analysis (Rationale for Dismissal)
Based on specific criteria described below, several candidate impact topics were dismissed from further consideration.  The rationale for dismissing impact topics is provided.

Air Quality was dismissed because the proposed action (reduction of groundhog population) would not have any impacts on air quality.

Ecologically critical areas: This impact topic was dismissed from specific consideration because no such areas are located in or near sites affected by groundhog burrows.    

Wetlands and Floodplains was dismissed because neither alternative would have any effect on these resources.  

Species of Special Concern was dismissed because none of the park’s 2 federally listed threatened and endangered species, seven state-listed species, and designated critical habitat is located in the areas affected by groundhog burrows.     

Prime and unique agricultural lands: Prime farmland has the best combination of physical and chemical characteristics for producing food, feed, forage, fiber, and oilseed crops.  Unique agricultural land is land other than prime farmland that is used for production of specific high-value food and fiber crops.  Both categories require that the land is available for farming uses.  Lands where groundhog burrows threaten cultural resources and visitor facilities are not available for farming and therefore do not meet the definitions.

Transportation was dismissed because the proposed action would not affect traffic on roads or adjacent transportation corridors.

Wilderness was dismissed because no wilderness-eligible land exists within the park. 
Conflicts with land use plans, policies, or controls:  Refer to the section “Other Projects and Plans” for a discussion of other applicable plans.  Neither alternative would conflict with these plans.

Park Neighbors was dismissed because impacts to park neighbors would be non-existent to negligible.  

Energy requirements and conservation potential:  The National Park Service reduces energy costs, eliminates waste, and conserves energy resources by using energy-efficient and cost-efficient technology.  Energy efficiency is incorporated into the decision-making process during the design and acquisition of new buildings, facilities, and transportation systems that emphasize the use of renewable energy sources.  Neither alternative calls for increased energy usage or increased transportation. 

Environmental justice:  Executive Order 12898, “General Actions to Address Environmental Justice in Minority Populations and Low-Income Populations,” requires that all federal agencies address the effects of policies on minorities and low-income populations and communities.  Neither alternative would have a disproportionate effect on minority or low-income populations.

Indian trust resources:  Indian trust assets are owned by American Indians but held in trust by the United States.  Requirements are included in the Secretary of the Interior’s Secretarial Order No. 3206, “American Indian Tribal Rites, Federal-Tribal Trust Responsibilities, and the Endangered Species Act,” and Secretarial Order No. 3175, “Departmental Responsibilities for Indian Trust Resources.”  There are no Indian trust resources within the boundaries of the park, nor are there Indian trust resources downstream of the park.  Therefore, there would be no effects or downstream effects on Indian trust resources from either proposed alternative.

Natural or depletable resource requirements and conservation potential:  Sustainable practices minimize the short- and long-term environmental impacts of development and other activities through resource conservation, recycling, waste minimization, and the use of energy-efficient and ecologically responsible materials and techniques.  The proposed groundhog management plan would have no impacts relevant to this area of concern.  

2.0  ALTERNATIVES

2.1  Description of the Alternatives

This environmental assessment analyzes two alternatives for controlling groundhog populations at Stones River National Battlefield.  These are the no-action alternative (continue current management) and an alternative that entails a combination of site dependent methods through a long-term pest control agreement with the United States Department of Agriculture, Animal and Plant Health Inspection Service.  At Fortress Rosecrans and the Pioneer Brigade rifle pits, methods for controlling groundhog numbers are limited because of the historic nature of the resource.  Many methods, e.g., installing fencing or exclosures, would compromise the historic fabric of the resource that NPS is charged to protect. However, these may be viable alternatives at the base of the Stones River National Cemetery wall, the Hazen Brigade Monument and wall, the rostrum, and around the foundation of other structures on park property.  
2.2  Alternative A: No Action (Continue current management)

This alternative represents no change to current management.  Under this alternative, park staff would continue to address groundhog populations on a more or less ad hoc basis, as personnel, funding, and opportunities became available.  Control measures would include the following:

1.) Continue to keep earthworks free of brushy cover.

1.) Fill in holes caused by rotting of tree stumps and roots.

2.) Remove weeping lovegrass from the earthworks.

3.) Establish native grasses in areas where rotting tree stump and root cover is considerable. The front wall of Lunette Thomas is a good example of this condition.

4.) Carry out periodic damage abatement program with National Park Service personnel

Under this alternative, no systematic plan for controlling groundhog populations at Fortress Rosecrans would be developed or implemented.      

2.3  Alternative B: Interagency Agreement (Preferred Alternative)

Under this alternative, NPS would continue some or all of the actions outlined in Alternative A, as needed.  In addition, NPS would enter into a long-term Interagency Agreement with the United States Department of Agriculture, Animal and Plant Health Inspection Service (APHIS), Wildlife Services to mitigate mammal pests.  The APHIS Wildlife Services provides a comprehensive multispecies wildlife damage abatement program. The staff is certified and licensed to use a variety of approved chemicals and devices and has the experience and expertise to use them effectively. Considering this program is in place, readily available, and has proven to be effective, contracting with the ADC, in combination with actions taken by the park, constitutes a reasonable plan for controlling groundhog populations at Stones River National Battlefield. Groundhogs may be managed in areas other than historic earthworks (Fortress Rosecrans and Pioneer Brigade rifle pits) using exclusion techniques as the primary means of control. Exclusion involves a method found to be reasonably successful by Antietam National Battlefield in which three-foot squares of welded wire are buried approximately 18” deep, centered on the burrow entrances. The work will be done when groundhogs are actively foraging. Other control methods may be necessary if exclusion methods are unsuccessful at the historic Stones River National Cemetery wall, historic Hazen Monument and surrounding wall, reconstructed rostrum, and park structures, if potential damage to cultural resources and structures is deemed to be severe.

2.4  Alternatives Considered but Dismissed
As a result of an initial analysis, four alternatives were considered but rejected.  The four alternatives and the primary considerations that led to their elimination are as follows:

1.) Do not control groundhogs at Stones River National Battlefield: No control means no federal response to groundhog-related problems. Under this alternative, damage and losses would continue and safety problems would persist. Such conditions may conflict with congressionally mandated authorization or may be unacceptable from an overall operation and maintenance policy perspective.

2.) Live trapping and relocation: There is no place to relocate groundhogs. The area around Murfreesboro is growing rapidly reducing potential habitat. Area not occupied by development is farmed. Groundhog holes pose a safety threat to farmers as well as cattle.

3.) Exclosure by burying welded wire mesh to 18 inches over burrow entrances on the historic earthen structures: This would provide only a temporary solution to the problem and is likely to encourage burrowing on previously undisturbed portions of the earthworks. Digging in these historic structures is not acceptable and it is unclear how wire mesh can be anchored into already compromised slopes.

4.) Exclosure by filling burrows with cement on the historic earthen structures: This would provide only a temporary solution to the problem and is likely to encourage burrowing on previously undisturbed portions of the earthworks. This method is not likely to be acceptable on historic structures.

5.) Altering habitat by removing brushy cover: There is no brush cover at sites proposed for groundhog management.

6.) Fencing: Fencing would be inappropriate to the historic scene. Groundhogs are adept climbers and can burrow under fencing.

7.) Repellents: There are no known successful groundhog repellents.


2.5  How the Alternatives Meet the Objectives of the Proposed Action 

Alternative A, the no action alternative, would not meet the park’s objectives.  Continuing with current management would not provide consistent, systematic efforts to control groundhog numbers and keep them low.  Instead, groundhogs would be controlled as their numbers rose and became apparent.  The result would be ongoing, cumulative damage to park resources.    

In contrast, Alternative B (the preferred alternative) would meet the project’s objectives.  Specifically, the preferred alternative would:

· Prevent further damage to cultural resources at Fortress Rosecrans by limiting groundhog numbers, while maintaining the overall natural biodiversity and ecosystems of the Park.
· Prevent damage to the Pioneer Brigade rifle pits, Stones River National Cemetery wall, Hazen Brigade Monument and wall, reconstructed rostrum, visitor center, maintenance building and bays, and park housing.
· Protect visitors and park staff from physical injury resulting from groundhog burrowing.

· Protect other special values at risk such as native vegetation and the aesthetic integrity of the earthworks at Fortress Rosecrans. 

2.6  Environmentally Preferred Alternative

The NPS Handbook for implementing Director’s Order #12 (Conservation Planning, Environmental Impact Analysis, and Decision Making) requires that EAs identify the environmentally preferred alternative.  Simply put, “this means the alternative that causes the least damage to the biological and physical environment; it also means the alternative which best protects, preserves, and enhances historic, cultural, and natural resources.” (Q6a) (516 DM 6 4.10(A)(5)).  
For this project, the Environmentally Preferred Alternative is Alternative B (Interagency Agreement).  Alternative B is most sensitive to the enabling legislation of the Park and is the alternative that maximizes the park’s ability to protect cultural resources while minimizing impacts to natural processes.  Accordingly, Alternative B is the environmentally preferred alternative. 

2.7  Consistency with Sections 101 and 102(1) of NEPA

The Council on Environmental Quality (CEQ) regulations and National Park Service Policy state that Environmental Assessments prepared pursuant to NEPA must include a section stating how each alternative analyzed in detail would or would not achieve the requirements of NEPA sections 101 and 102(1) and other environmental laws and policies.  This requirement is met within the National Park Service by (a) describing how each alternative meets the criteria set forth in NEPA section 101(b), and (b) identifying any conflicts between the alternatives analyzed in detail and other environmental laws and policies.  

Section 101(b) of the National Environmental Policy Act identifies six criteria for assessing whether a proposed federal action complies with the national environmental policy as set forth in the act.  Specifically, the act directs that a proposed federal action should:

· Fulfill the responsibilities of each generation as trustee of the environment for succeeding generations.

· Ensure for all Americans safe, healthful, productive, and esthetically and culturally pleasing surroundings.

· Attain the widest range of beneficial uses of the environment without degradation, risk of health or safety, or other undesirable and unintended consequences.

· Preserve important historic, cultural and natural aspects of our national heritage and maintain, wherever possible, an environment that supports diversity and variety of individual choice.

· Achieve a balance between population and resource use that will permit high standards of living and a wide sharing of life’s amenities

· Enhance the quality of renewable resources and approach the maximum attainable recycling of depletable resources.

Alternative B is the alternative that best achieves consistency with the values set forth in Sections 101 and 102(1) of NEPA.  By entering into a long-term agreement with the APHIS Wildlife Services to control groundhog numbers, NPS would be able to best fulfill the responsibilities of this generation as trustee of the environment for succeeding generations and preserves important historic, cultural and natural aspects of our national heritage.  Alternative A is more reactive than Alternative B, and hence provides less protection of cultural resources; it does less to ensure for all Americans safe, healthful, productive, and esthetically and culturally pleasing surroundings; and it provides a smaller range of beneficial uses of the environment.   Therefore, Alternative B is the alternative that best achieves the requirements of sections 101 and 102(1) of NEPA.       

2.8  Comparison of Alternatives

The most beneficial effects of groundhog control are the reduction in safety hazards at Stones River National Battlefield and decrease in damage to irreplaceable cultural resources. Diminishing the potential for damage to cultural resources and park structures defrays future restoration, repair, and rehabilitation costs. Potential adverse environmental effects include the removal of small numbers of individual wildlife from the local population and the occasional loss of a few non-target animals. The cost of control of groundhogs is far less than the costs of repairing damage caused by them. Elimination of the potential safety consequences for employees and visitors alone is sufficient justification to implement the proposed action.

Table 2.8.1 presents a summary comparison of the effects of the alternatives based on the evaluations of the impact topics.  The terms used to define the magnitude or intensity of the effects (e.g., negligible, minor) are defined in Section 3.0 of this EA.  Different definitions apply depending on the impact topic.

Table 2.8.1: Comparison of Impacts from the Alternatives

	Topic
	Alternative A
	Alternative B

	Soils
	Alternative A would result in moderate, local, short- and long-term, direct adverse impacts to soils on the earthworks due to soil erosion, inability of native vegetation to establish, and potential collapse of portions of earthwork. This may be partially mitigated by stabilizing areas around groundhog burrow entrances using erosion control blankets. Alternative A would result in minor, local, short- and long-term, direct adverse impacts to soils of other sites.
	Alternative B would produce negligible, local, short-term, adverse impacts. In the long-term, groundhog management impacts will be negligible, local, long-term, direct, and beneficial. Benefits realized through groundhog management include reducing soil disturbance, displacement of vegetation, and concomitant erosion and soil loss on the earthworks as groundhog population are reduced.

	Hydrology and Water Quality
	One 0.004 acre isolated wetland lies at the corner of Curtain Wall No. 2, other sites where groundhog activity is of concern are not adjacent to waterways. The impact of Alternative A would be negligible, long-term, indirect, and adverse to neutral.
	Installation of exclusion barriers would result in negligible, adverse, short-term, direct impacts. In the long-term, managing groundhog populations will reduce the possibility of sedimentation resulting in impacts that are negligible, beneficial, direct, and indirect.

	Vegetation
	Continuation of high levels of disturbance by groundhogs due to a large groundhog populations and high groundhog densities would have an increasingly adverse effect on the growth, reproduction, abundance, and distribution of vegetation. Impacts on the earthwork sites would be moderate, local, long-term, direct and indirect, and adverse. Impacts to other sites of concern would be minor, local, long-term, direct and indirect, and adverse. Moderate impacts on vegetation of the earthwork sites can be mitigated to a small degree by stabilizing areas around groundhog burrow entrances using erosion control blankets.
	The reduction in groundhog numbers and density would result in reductions in vegetation disturbance in a short period of time. This would result in increased growth, production, abundance, and distribution of vegetation. In the short-term, impacts to vegetation would be negligible local, direct and indirect, and adverse but, in the long-term, beneficial, negligible to minor, local, and direct and indirect.





Table 2.8.1 continued

	Topic
	Alternative A
	Alternative B

	Wildlife
	Groundhog burrows provide places to shelter for a variety of other species. However, groundhogs alter their environment which negatively affects other species of wildlife. The effects of Alternative A would be short-term and long-term, negligible to minor, regional, direct and indirect, and adverse.
	As groundhog populations are reduced, the number of burrows available for use by other animals will also be reduced. Small numbers of individual wildlife will be removed from the local population and there will be occasional loss of a few non-target animals. The overall effects groundhog management in conjunction with other park management activities on wildlife would be long-term, minor, local, and indirect, and adverse.

	Cultural Resources
	Allowing groundhog damage to accumulate may result in the loss of the earthworks and damage to other historic structures. Alternative A implementation would result in minor to moderate, local, long-term, indirect, adverse impacts to cultural landscapes and cumulative impacts that would be adverse and minor to moderate
	Managing groundhog populations will reduce damage to irreplaceable historic structures and likely prevent their loss. This is particularly true of the earthwork sites of Fortress Rosecrans. Alternative B implementation would result in minor, local, short-term, direct, adverse effects. In the long-term, controlling groundhog activities on and around historic structures will have beneficial, minor, local, and direct effects.

	Visitor Use and Experience and Public Health and Safety
	Damage caused by groundhogs detracts from the historic scene and may result in closures while damage to sites is being repaired. The safety of visitors and staff will continue to be a concern for park management. This is particularly true for park staff working in areas where groundhog holes may present a risk of bodily injury or vehicle damage. Negative impacts to the park, under this alternative, would be minor, local, long-term, direct and indirect, and adverse.
	Implementation of Alternative B would improve visitors experience and remove safety hazards to visitors and park staff caused by groundhog holes. Implementation of Alternative B would result in minor, local, long-term, direct and indirect, beneficial impacts to visitor experience. 

	Park Operations
	Negative impacts to the park,under Alternatives A would be minor, parkwide, short- and long-term, indirect, and adverse when the Maintenance Division or natural resource management program staff are taken from regular duties or structures important to park operations are temporarily closed to repair damage caused by groundhog activity.
	When groundhog populations are managed, impacts to park operations would be minor, parkwide, short-term, indirect, adverse effects as park staff is taken from regular duties to repair more limited groundhog damage. In the long-term, impacts will be negligible, parkwide, indirect, and beneficial as time spent dealing with groundhog damage is reduced



3.0  AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES
3.1  Introduction

The National Environmental Policy Act requires that federal agencies, before taking an action, discuss the environmental impacts of that action, feasible alternatives to that action, and any adverse environmental impacts that cannot be avoided if the proposed action is implemented.  This section of the EA describes the potential environmental consequences of alternatives A and B.  It is organized by impact topics, which allows a standardized comparison among alternatives based on issues.  For each impact topic, a description of the affected environment is provided, followed by a discussion of the effects that the two alternatives could have on that particular impact topic.  In each instance, the effects of Alternative B are compared to those of the no action/current program alternative (Alternative A), as required by NEPA.  Consistent with NEPA, the analysis also considers the context, intensity and duration of impacts, indirect impacts, cumulative effects, and measures to mitigate impacts.  National Park Service policy also requires that “impairment” of resources be evaluated in all environmental documents.  

3.2  General Evaluation Methodology

Generally, the methodology for resource impact assessments follows direction provided in the Council on Environmental Quality (CEQ) Regulations for Implementing NEPA  Parts 1502 and 1508.  The standard and baseline for assessing and measuring impacts is change relative to the conditions that existed prior to the passage of NEPA in 1969 and the establishment of Stones River National Battlefield in 1927.  

The impact analysis and the conclusions in this part are based largely on the review of existing literature and park studies, information provided by experts within the National Park Service, the US Fish and Wildlife Service, the Tennessee State Historic Preservation Office, other agencies and the observations and professional judgments of park staff.  For each impact topic, the analysis includes an evaluation of potential effects using the following approach:

Identify the area that could be affected.

Compare the area of potential effect with the resources that are present.

Identify the intensity (negligible, minor, moderate, or major), context (local, park wide, regional), duration (short- or long-term), and type of effect (direct, indirect, or cumulative effects). 

Identify whether effects would be beneficial, neutral, or adverse.

Propose mitigation measures to be taken to protect natural and man-made resources. 

3.3  General Definitions

The following definitions were used to evaluate the context, intensity, and duration of effects in this environmental assessment:

Context.  Context is the setting in which an impact is analyzed, such as local, park wide, or region. The Council on Environmental Quality (CEQ 1978) requires that resource analyses include discussions of context.

Intensity of Effect.  Intensity of effect refers to the relative degree of impact that an action will have on the environment.  Specific definitions of intensity are provided in this document for each impact topic.  The definition of intensity begins the discussion of each impact topic later in this document.

Duration.  Duration of impacts is defined as follows:

Short-term Impacts -- Those that would occur within the next 2 years.

Long-term Impacts -- Those that would occur or continue to exist for 2 years or more.

3.4 Direct versus Indirect Effects 

The following definitions of direct and indirect effects were used in this evaluation:

Direct.  This is an effect that is caused by an action and occurs at the same time and place.

Indirect.  This is an effect that is caused by an action, but is later in time, or farther removed in distance, but still reasonably foreseeable. These would be caused, for example, by growth that is induced by the project.

3.5  Impact Type

Both beneficial and adverse impacts are discussed.  CEQ regulations and the National Park Service’s Conservation Planning, Environmental Impact Analysis and Decision-making (Director’s Order #12) call for a discussion of the appropriateness of mitigation, as well as an analysis of how effective the mitigation would be in reducing the intensity of a potential impact, e.g. reducing the intensity of an impact from major to moderate or minor.  The alternatives assume that park managers would apply mitigation measures to minimize or avoid impacts.  Without appropriate mitigation measures, the potential for resource impacts would increase and the magnitude of those impacts would rise.

3.6  Cumulative Effects Analysis Method

The Council on Environmental Quality (CEQ 1978) regulations for implementing NEPA require assessment of cumulative effects in the decision making process for federal projects. Cumulative effects are defined as "the impact on the environment which results from the incremental impact of the action when added to other past, present, and reasonably foreseeable future actions regardless of what agency (federal or non-federal) or person undertakes such other actions" (40 CFR 1508.7). Cumulative effects are considered for both the no action and the action alternatives, and are presented at the end of each impact topic discussion analysis.  Cumulative effects were determined by combining the predicted effects of an alternative with other past, present, and reasonably foreseeable future actions. Therefore, it was necessary to identify other past, ongoing, or reasonably foreseeable future actions at the park. 
3.7  Impairment Analysis Method

In addition to determining the environmental consequences of the Preferred and other alternatives, the 2006 National Park Service Management Policies (NPS 2006) and Director’s Order #12 (NPS 2001) require analysis of potential effects to determine if actions would impair park resources.

The fundamental purpose of the National Park Service, established by the Organic Act and reaffirmed by the General Authorities Act, as amended, begins with a mandate to promote and regulate so as to conserve park resources and values. National Park Service managers must always seek ways to avoid or minimize to the greatest degree practicable adverse effects on park resources and values. However, the laws do give National Park Service management discretion to allow effects to park resources and values when necessary and appropriate to fulfill the purposes of a park, as long as the impact does not constitute impairment of the affected resources and values. Although Congress has given National Park Service management discretion to allow certain effects within parks, that discretion is limited by statutory requirement that the National Park Service must leave park resources and values unimpaired, unless a particular law directly and specifically provides otherwise. The prohibited impairment is an effect that, in the professional judgment of the responsible National Park Service manager, would harm the integrity of park resources or values, including opportunities that otherwise would be present for the enjoyment of those resources or values.  An impact would more likely constitute impairment to the extent it affects a resource or value whose conservation is:

Necessary to fulfill specific purposes identified in the establishing legislation or proclamation of the park;

Key to the natural or cultural integrity of the park or to opportunities for enjoyment of the park; or

Identified as a goal in the park's Master Plan or General Management Plan or other relevant National Park Service planning documents.

Impairment may result from National Park Service activities in managing the park, from visitor activities, or from activities undertaken by concessionaires, contractors, and others operating in the park. A determination of impairment is made for each resource topic within each "Conclusion" section of this environmental assessment under "Environmental Consequences." As required by National Park Service guidelines, an assessment of the potential for impairment is provided in situations where moderate or greater intensity of effects on natural or cultural resources are predicted.

3.8  Effects on Physical Resources

3.8.1  SOILS 

3.8.1.1  Affected Environment
The terrain of the battlefield is gently rolling and has numerous limestone outcroppings, sinks, and caves.  Because of the Karst topography characteristic of the area, the relatively level terrain, the low permeability of the soil, the shallowness of bedrock, and high ground water conditions, drainage is often slow.  There are many outcroppings of thick-bedded Ridley limestone in the main park and along the two forks of the Stones River.  The Stones River area is underlain by another limestone formation that is comprised of two components called the Pierce and Murfreesboro limestones.

Soils in the area, weathered from Ridley limestone, range from a few inches in depth on the margins of bedrock exposures to more than 20 feet in some of the natural depressions.  The soil is less than 4 feet deep on average in the battlefield area.  Because porosity of the clay subsoil is low and the soils shallow, surface runoff is rapid and streams in the area are subject to flash flooding.  The principal soils in and around the park are Cumberland, Bradyville, Rockland, and Barfield.  Minor soils include Crider, Pembroke, Arrington, and Bryson.

Cumberland soils are found in the visitor center area and the northern half of the national cemetery.  They are deep, well-drained, and well-aerated soils.  The surface material is loamy, but the subsoil is clayey and usually more than 4 feet thick.  The southern half of the cemetery has Crider soils that contain a higher proportion of silt than Cumberland soils.

Pembroke and Bradyville soils occupy the area between the visitor center and the cedar glades, the southeast corner of the park, and the area just outside the southwest corner of the park.  These soils have a shallow silty surface and a plastic clay subsoil.  On average, bedrock is 1.5 to 3 feet below the surface, and water moves slowly through the subsoil.

Arrington soils occupy the sinks along the Old Nashville Highway and also occur in a narrow band in the southwest corner of the park.  Arrington soils are loamy to a depth of 30 inches or more and are prone to flooding.

Rockland soils occupy the perimeter of the cedar glade area in the center of the main park and overlap private property outside the east and west boundaries of the park.  This area contains large amounts of course fragments (either bedrock outcrops or loose stones) that limit its use largely to woodland.

Talbott and Barfield soils occupy the center of the cedar glade area.  These soils are very shallow with many rock outcrops.  Because much of the rain falls on bare rock and because the subsoil is slowly permeable, surface runoff is very rapid.  Erosion of these soils is thought to help maintain the open character of the cedar glades.  These soils are droughty because of their shallow root zone.

3.8.1.2  Impact Topic Analysis
Methodology and Intensity Thresholds
Analyses of the potential intensity of impacts to soils was derived from the professional judgment of NPS staff and a review of the literature.  Impacts can be beneficial, adverse or neutral.  The thresholds of change for the intensity of impacts to geologic processes are defined as follows:

Negligible:
Soils would not be affected, or the effects on soils would be below or at any levels of detection.  Any effects on soil productivity or fertility would be slight and would return to normal shortly after completion of project activities.  There would be no discernable effect on the rate of soil erosion and/or the ability of the soil to support native vegetation.   

Minor:
The effects on soils would be detectable, but effects on soil productivity or fertility would be small. There would be no change in the ability of soils to support native vegetation.     

Moderate:
The effect on soil productivity or fertility would be readily apparent and would result in a change to the soil character over a relatively wide area.  The rate of soil erosion and/or the ability of the soil to support native vegetation would be appreciably changed.  
Major:

The effect on soil productivity or fertility would be readily apparent and would substantially change the character of the soils over a large area in the park.  The actions would have substantial, highly noticeable, influence on the rate of soil erosion and/or the ability of the soil to support native vegetation.

Alternative A (No Action/Current Program)  

Analysis: 
Currently, groundhog (Marmota monax) damage on the earthworks of Fortress Rosecrans is severe. Burrows created by these mammals threaten the long-term stability of any sloping feature leading to severe erosion and causing damage to native vegetation growing on slopes. If burrowing continues unchecked, it may lead to the collapse of these features. Burrowing allows rainwater to enter tunnel systems which further undermines the structures and increases the amount of soil eroding from the site. Continuous use of burrows prevents native vegetation from reestablishing. Groundhog damage has not been noted at the Pioneer Brigade rifle pits. If groundhogs become established at this site, the effect on soils would be similar to that observed at Fortress Rosecrans. Because of the number of burrows on the earthworks of Fortress Rosecrans, the intensity of impact on soils is moderate, local, long-term, direct, and adverse. Potential impact to the Pioneer Brigade rifle pits would be similar.

Effects on soils around the stone wall surrounding the Stones River National Cemetery and Hazen Brigade Monument wall and at the foundations of the Hazen Brigade Monument and other park structures includes loss of vegetation and potential collapse of tunnels as rainwater drains into them. Potential effects are minor, local, long-term, and direct.

If groundhog populations are not managed, they will continue to grow. Groundhogs produce between two to six young each year (USDA 1994). These young groundhogs move out from their natal burrows in early summer (USDA 1994). As groundhog populations increase, additional burrows will be dug, increasing disturbance of the soils, thus increasing erosion and reducing vegetative cover on the slopes. At Fortress Rosecrans and the Pioneer Brigade rifle pits these conditions would increase the likelihood of collapse of these earthen structures. 

Cumulative Impacts: 

In addition to groundhog impacts, regular maintenance of all sites will continue. Maintenance activities on the earthworks includes planting native grasses, prescribed fire, cutting with weedeaters, invasive plant control, and removal of woody plants. All maintenance activities on the earthworks require that park staff walk on these structures resulting in some compaction of the soil. Prescribed fire leaves the earthworks free of vegetative cover but well established root systems remain below the surface. To reduce erosion, the park endeavors to burn just before vegetation green up and blows straw and seed over burned areas. Vegetation management activities are beneficial in the long-term but introduce short-term, localized, adverse disturbances to soils. Areas around the cemetery and Hazen Brigade Monument walls and foundations of park structures are cut using lawn tractors and weedeaters and invasive plants are removed. Mowing activities around the cemetery wall, the Hazen Brigade Monument and wall, and park structures also result in some soil compaction.
Past impacts on soils include a variety of anthropogenic disturbances. At Fortress Rosecrans these include breaches in the work caused by archeological investigations, trails from previous unauthorized use of the site by off road vehicles, use of the earthworks as a firing range backdrop, and removal of large trees from the earthwork slopes. Soils on the earthworks of Fortress Rosecrans have suffered moderate, local, long-term, direct and indirect, cumulative, adverse effects as a result of groundhog damage and these past disturbances. Soil fertility is low, slopes are highly compacted, and establishment of native vegetation has been difficult in some areas.

Soils at other sites have suffered less long-term damage. At the Pioneer Brigade rifle pits, household trash was buried in the dry ditch over the course of many years. In 2005, some small trees were removed and a portion of the trash was excavated by park service personnel and a boy scout troop. Some minor digging for unauthorized placement of small mammal pit traps occurred in 2006. Around structures, past disturbances include activities related to erection of structures. Large equipment was used to move soil and building materials. Sites were leveled and foundations were laid. The CSX railroad track is adjacent to the northeastern wall of the national cemetery which has some detrimental effects on the soil in the vicinity as a result of regular use and track and right-of-way maintenance activities. The adverse effects of these disturbances on soils on the Pioneer Brigade rifle pits, in the Stones River National Cemetery wall area, Hazen Brigade Monument and wall area, rostrum, and around other park structures has been minor, local, long-term, direct and indirect, and adverse.

Conclusion:

Implementing the No Action/Current Program Alternative would result in moderate, local, short- and long-term, direct adverse impacts to soils on the earthworks and minor, local, short- and long-term, direct adverse impacts to soils of the other sites addressed in this environmental assessment. Moderate impacts on soils of the earthwork sites can be mitigated to a small degree by stabilizing areas around groundhog burrow entrances using erosion control blankets. 

With respect to soils at all other sites, because there would be no major, adverse impacts to a resource or value the conservation of which is (1) necessary to fulfill specific purposes identified in the enabling legislation of Stones River National Battlefield; (2) key to the natural or cultural integrity of the Battlefield; or (3) identified as a goal in the Battlefield’s General Management Plan or other relevant National Park Service planning documents, there would be no impairment of the Battlefield’s resources or values.

Alternative B

Analysis: 
Soils could be affected in several ways by this alternative. When conducting groundhog management activities, negligible soil compaction may occur as a result of working around burrow openings. Soils at all sites are already highly compacted. Compacting soil was part of the process used to establish the earthen walls at both earthwork sites. Additionally, groundhogs compact soils around burrow openings and as they create paths on the slopes of earthworks. Regular maintenance activities (mowing, weedeating) also contribute to compaction of soils on the earthwork slopes, adjacent to the cemetery wall, Hazen Brigade Monument and wall, reconstructed rostrum, and building foundations. 

Accessing burrow entrances on the earthwork’s steep slopes may result in minor disturbance of the surface and existing vegetation. Burlap bags filled with offsite soil will be used to block entrances to groundhog burrows after treatment using carbon monoxide. Once USDA-APHIS staff establishes that groundhogs are no longer using these burrows, bags will be covered with soil and native vegetation will be planted. It will take some time to reestablish vegetation at these sites. Some erosion may occur during vegetation establishment. To prevent erosion, straw and jute mesh will be used to stabilize plantings. Exclusion techniques require soil disturbance at the mouth of existing burrow entrances. However, exclusion techniques will result in less soil disturbance than is currently occurring as a result of groundhog burrowing. 

Compounds produced by carbon monoxide gas cartridges will not adversely affect soils. According to the Environmental Protection Agency, carbon monoxide gas cartridges which burn carbon with sodium and potassium nitrates results in simple organic and inorganic compounds. Since exposure of the environment is limited and localized, environmental fate studies are not required (EPA 1991). The charcoal is immobile and is slowly degraded by microorganisms in soil (Fagerstone et al. 2003).

Impacts of groundhog population management would be negligible, local, short-term, and adverse but beneficial in the long-term.

Cumulative Impacts:

Cumulative impacts of groundhog management will likely be negligible. Groundhogs may re-excavate blocked burrows. This will open a previously existing burrow entrance and require additional treatment, thus increasing compaction at individual burrows. New burrows may be dug over time. However, groundhogs prefer loose soil and are likely to restrict their activities to previously disturbed areas. Over time, soil effects of groundhog activity will be reduced as groundhog populations are reduced.

In addition to the impacts resulting from groundhog management activities, there are impacts from regular maintenance of all sites and previous impacts caused by a variety of anthropogenic disturbances as described for Alternative A. Cumulative impacts to soils would be minor, local, long-term, and adverse.
Conclusion:

Implementing the preferred alternative would result in negligible, local, short-term, adverse impacts. In the long-term, groundhog management impacts will be negligible, local, long-term, direct, and beneficial. Benefits realized through groundhog management include reducing soil disturbance, displacement of vegetation, and concomitant erosion and soil loss on the earthworks as groundhog population are reduced. 
With respect to soils, because there would be no major, adverse impacts to a resource or value the conservation of which is (1) necessary to fulfill specific purposes identified in the enabling legislation of Stones River National Battlefield; (2) key to the natural or cultural integrity of the Battlefield; or (3) identified as a goal in the Battlefield’s General Management Plan or other relevant National Park Service planning documents, there would be no impairment of the Battlefield’s resources or values.

3.8.2  WATER QUALITY

3.8.2.1  Affected Environment
The principal streams in the battlefield area are Lytle Creek and the West Fork of the Stones River.  The meandering course of the Stones River is shown on the vicinity map in Figure 1-1.  The West Fork Stones River and Lytle Creek are classified for the following beneficial uses: fish and aquatic life, wildlife and livestock watering, recreation, and irrigation.  These beneficial uses were assigned based on the assumption that the waterways could be used for a stated purpose if any human-caused pollution is remedied.

The most recent statewide water quality assessment (TDEC 2006) analyzes how well the streams of Tennessee meet the water quality criteria assigned for the classified uses.  The extent to which a water body supports its designated uses has been broken down into four categories: fully supporting, fully supporting but threatened, partially supporting, or not supporting, based on the degree to which they fulfill their classified uses.  The West Fork Stones River is categorized as partially supporting and Lytle Creek is classified as non-supporting, meaning that the West Fork Stones River currently partially supports all classified uses while Lytle Creek does not support all classified uses.

Most of Stones River National Battlefield lies within the 500-year floodplain, and much is within the 100-year floodplain. Fifteen wetlands have been mapped on park property (Roberts and Morgan 2006). One isolated herbaceous plant dominated wetland covering 0.004 acre is located in the dry ditch which is part of Curtain Wall No. 2 of Fortress Rosecrans.

3.8.2.2  Impact Topic Analysis
Methodology and Intensity Thresholds
Analyses of the potential intensity of impacts to water quality were derived from the professional judgment of NPS staff and a review of the literature.  The thresholds of change for the intensity of impacts to fish and wildlife are defined as follows.  Impacts can be beneficial, adverse, or neutral:

Negligible:
Impacts to water quality would not be detectable.  Water quality parameters would be well within all water quality standards for the designated use of the water.

Minor:
Impacts to water quality would be measurable, but water quality parameters would be well within all water quality standards for the designated use.  State water quality and anti-degradation policy would not be violated.

Moderate:

Changes in water quality would be measurable and readily apparent, but water quality parameters would be within all water quality standards for the designated use. State water quality regulations and anti-degradation policy would not be violated.
Major:


Changes in water quality would be readily measurable, and some quality parameters would periodically approach, equal, or exceed water quality standards.  State water quality regulations and anti-degradation policy may be violated.
Alternative A (No Action/Current Program)  

Analysis: 
One 0.004 acre isolated wetland is located within the area affected by groundhog activity.  None of the other sites is immediately adjacent to waterways. Soil erosion that results from burrowing, rotting of stumps and roots, and removal of invasive plants is very localized and may result in a negligible amount of sedimentation in the wetland adjacent to Curtain Wall No. 2. Groundhog activity is not likely to result in sedimentation of waterways at any other site. Planting native plants to stabilize the slopes will reduce erosion, further decreasing the likelihood of sedimentation. 
Cumulative Impacts: 

Other management practices which include keeping earthworks free of brushy cover and invasive plants, establishing native grasses, carrying out periodic damage abatement programs, periodic application of prescribed fire, and cutting and trimming grass do not produce pollutants that will affect local waters. In the case of invasive plant control, park staff uses herbicides as labeled. When working near water, only those labeled for that use are applied. Planting of native plants stabilizes slopes and decreases the likelihood of erosion and concomitant sedimentation. Cumulative impacts of current management practices and groundhog activity on water quality would not be measurable when combined with other past, present and reasonably foreseeable future actions.
Conclusion:

Current management practices in conjunction with continued groundhog activity on the earthworks of Fortress Rosecrans and the Pioneer Brigade rifle pits, along the Stones River National Cemetery wall, the Hazen Brigade Monument and wall, the reconstructed rostrum, and structure foundations would have a negligible, long-term, direct and indirect, neutral to adverse impact to water quality. 
With respect to water quality, because there would be no major, adverse impacts to a resource or value the conservation of which is (1) necessary to fulfill specific purposes identified in the enabling legislation of Stones River National Battlefield; (2) key to the natural or cultural integrity of the Battlefield; or (3) identified as a goal in the Battlefield’s General Management Plan or other relevant National Park Service planning documents, there would be no impairment of the Battlefield’s resources or values.

Alternative B

Analysis: 
Water quality would not be adversely affected by Alternative B. Management of groundhogs at Current Wall No. 2, adjacent to the small isolated wetland, will decrease the likelihood of sediment moving into the wetland. None of the other sites is immediately adjacent to waterways. 

Installation of wire mesh over burrow openings will not adversely affect water quality. If gas cartridges are used to manage groundhog populations at sites, carbon monoxide gas cartridges which burn carbon with sodium and potassium nitrates results in simple organic and inorganic compounds (EPA 1991). Carbon monoxide and nitrogen produced when cartridges are ignited are ubiquitous in the environment and easily dissipate in both soil and water. The nitrate serves as a plant nutrient source and the charcoal is immobile and floats and disperses in water (Fagerstone et al. 2003). 
Cumulative Impacts:

As with Alternative A, water quality would not be adversely affected by current management practices while management of groundhog populations is likely to be beneficial at the one site adjacent to a wetland in the long-term. Short-term adverse impacts resulting from installation of exclusion fencing may result at other sites. The effects of proposed and current management practices on water quality would not be measurable when combined with other past, present and reasonably foreseeable future actions and would be negligible and beneficial.
Conclusion:

Current practices that will be continued under Alternative B include managing earthworks free of brushy cover and invasive plants and establishing native grasses. Continuation of these practices will not adversely affect water quality and are likely to be beneficial in the long-term. Implementing the preferred alternative would result in negligible, adverse, short-term, direct impacts and negligible, beneficial, long-term direct, and indirect impacts, and cumulative impacts that would be beneficial and negligble.
With respect to water quality, because there would be no major, adverse impacts to a resource or value the conservation of which is (1) necessary to fulfill specific purposes identified in the enabling legislation of Stones River National Battlefield; (2) key to the natural or cultural integrity of the Battlefield; or (3) identified as a goal in the Battlefield’s General Management Plan or other relevant National Park Service planning documents, there would be no impairment of the Battlefield’s resources or values.

3.8.3  VEGETATION

3.8.3.1  Affected Environment
There are two predominant vegetation types within the park: open fields/grasslands and mixed hardwood/cedar forests.  Principal hardwoods include chinquapin oak (Quercus muhlenbergii), Shummard oak (Q. shummardii), post oak (Q. stellata), shingle oak (Q. imbricaria), burr-oak (Q. macrocarpa), white and blue ash (Fraxinus americana and Fraxinus quadrangulata, respectively), winged elm (Ulmus alata), American elm (Ulmus americana), honeylocust (Gleditsia tricanthos), white hickory (Carya tomentosa), Carolina shagbark hickory (Carya carolinae-septentrionalis), black willow (Salix nigra), and cottonwood (Populus deltoids).  The prairie and meadows on the park also contain native grasses such as broomsedge (Andropogon virginicus), split-beard bluestem (A. ternarius), and Elliott’s bluestem (A. gyrans).

The limestone glade/xeric limestone prairie complex is the most distinctive environmental feature on the battlefield.  The limestone glades are openings in stands of eastern red cedar where the soil over the Ridley Limestone is very shallow, precluding permanent invasions by trees.  These openings are characterized by the exposed limestone bedrock and gravel.  The open floor of the glade is sometimes carpeted with moss and herbaceous annuals. Limestone glades of middle Tennessee are distinguished in part from other glade systems by the substrate of Ordivician limestone and dominance of annual grasses, particularly poverty-grass (Sporobolus vaginiflorus).

There are 16 plant species that are endemic to limestone glade ecosystems in the southeastern U.S (Baskin and Baskin 2003).  The limestone glades in central Tennessee are probably the most diverse within the range of this community and the limestone glades of Stones River National Battlefield are no exception. The approximately 60 acres of cedar glades in the park contain 12 of the 16 plant species endemic to limestone glades.

Table 3.8.3.1 identifies federally-listed Threatened, Endangered, and Candidate plant species that inhabit or may inhabit the park.  This list was generated in consultation with the U.S. Fish and Wildlife Service (see Appendix A of this EA for consultation correspondence).  No critical habitat for these species exists within the park.  None of these Threatened, Endangered, and Candidate plant species occupies the earthworks or other park locations subject to this plan.  
Table 3.8.3.1:  Federally-Listed Plant Species
	Common Name
	Scientific Name
	Status
	Documented from STRI

	Braun's rock-cress
	Arabis perstellata
	Endangered
	No

	Pyne’s ground plum
	Astragalus bibulatus
	Endangered
	Yes

	leafy prairie clover
	Dalea foliosa
	Endangered
	No

	Tennessee purple coneflower
	Echinacea tennesseensis
	Endangered
	Yes

	Short’s bladderpod
	Lesquerella globosa
	Candidate
	No


NPS Management Policies (2006) state “the National Park Service will inventory, monitor, and manage state and locally listed species in a manner similar to its treatment of federally listed species, to the greatest extent possible.”  Table 3.8.3.2 identifies State-listed Threatened, Endangered, and Special Concern species that inhabit or may inhabit the park.

Table 3.8.3.2:  State-Listed Plant Species
	Common Name
	Scientific Name
	Status
	Documented from Park

	Braun's rock-cress
	Arabis perstellata
	Endangered
	No

	Pyne’s ground plum
	Astragalus bibulatus
	Endangered
	Yes

	leafy prairie clover
	Dalea foliosa
	Endangered
	No

	Tennessee purple coneflower
	Echinacea tennesseensis
	Endangered
	Yes

	Stones River bladderpod
	Lesquerella stonenesis
	Endangered
	No

	hairy fimbristylis
	Fimbristylus puberula
	Threatened
	No

	Duck River bladderpod
	Lesquerella densipila
	Threatened
	No

	cleft phlox
	Phlox bifida var. stellaria
	Threatened
	No

	yellow sunnybell
	Schoenolirion croceum
	Threatened
	No

	water stitchwort
	Stellaria fontinalis
	Threatened
	No

	eastern blue-star
	Amsonia tabernaemontana var. gattingeri
	Special Concern
	Yes

	Tennessee milk-vetch
	Astragalus tennesseensis
	Special Concern
	Yes

	Tennessee glade cress
	Leavenworthia exiqua var. exiqua
	Special Concern
	Yes

	limestone fameflower
	Talinum calcaricum
	Special Concern
	Yes


Pyne’s groundplum, Tennessee purple coneflower, limestone fameflower, and cleft phlox are all endemic to the limestone glade habitat.  The Tennessee milk-vetch is a near endemic. There are only a few known populations of Tennessee coneflower, all in limestone glade communities and within 14 miles of one another in Davidson, Rutherford, and Wilson Counties in middle Tennessee.  Pyne’s ground plum, known only from Rutherford County, Tennessee, was recently introduced into the limestone glades on the park.  None of the State-listed Threatened, Endangered, and Special Concern species listed in Table 3.8.3.2 occupies the earthworks or other park locations subject to this plan.  
There are at least 59 known invasive exotic plant species at the park.  Table 3.8.3.3 identifies some of the more prevalent plant species. The Tennessee Exotic Pest Plant Council (TNEPPC) ranking for each of these species is included: Rank 1=Severe Threat, Exotic plant species that possess characteristics of invasive species and spread easily into native plant communities and displace native vegetation; Rank 2=Significant Threat,  Exotic plant species that possess characteristics of invasive species but are not presently considered to spread as easily into native plant communities as those species listed as Rank 1.
Table 3.8.3.3:  Common Invasive and Exotic Plant Species at the Stones River National Battlefield
	Common Name
	Scientific Name
	Habitat
	TNEPPC Ranking

	garlic mustard
	Alliaria petiolata
	primarily forested communities, full shade to full sun, moist floodplains to dry, sandy forests, a wide variety of soils, associated with calcareous soils  (TNEPPC 1997)
	Rank 1

	Chinese yam
	Dioscorea oppositifolia
	generally at edges of rich, mesic bottomland forests, along streambanks and drainageways, and near fencerows (Tu 2002)
	Rank 1

	sericea Lespedeza
	Lespedeza cuneata
	disturbed habitats (roads, ditches, railroad tracks, other moist disturbed places); weed in cultivated areas, fallow and abandoned fields, meadows, and marshes; drought tolerant (Stevens 2002)
	Rank 1

	Japanese honeysuckle
	Lonicera japonica
	fields, forest edges and openings, disturbed woods, and floodplains (Nuzzo 1997)
	Rank 1

	Chinese privet
	Ligustrum sinense
	old fields, primary woodlands, and closed canopy forests, calcareous glades and barrens and in deciduous cove forests in TN (Batcher 2000a)
	Rank 1

	bush honeysuckle
	Lonicera maackii, L. fragrantissima
	tolerant of variety growing conditions, disturbed successional communities, wetlands, prairie, woodland edges, partially closed forests, moderately shade tolerant. (TNEPPC 1997)
	Rank 1

	Japanese stiltgrass
	Microstegium vimineum
	alluvial soil of floodplains and stream sides, damp fields, lawns, mesic woodland edges, roadsides, and ditches, in areas of natural or artificial disturbance (TNEPPC 1997)
	Rank 1

	Johnson grass
	Sorghum halepense
	generally restricted to wet or mesic sites, facultative wetland species, frequently occurring on floodplains (UFS 2007)
	Rank 1

	Japanese and downy chess
	Bromus japonicus, B. tectorum
	invades disturbed and undisturbed sites, occurs on roadsides, gravel pits, and undisturbed mixed-grass prairie (UFS 2007)
	Rank 2

	musk-thistle
	Carduus nutans
	neutral to acidic soil in disturbed areas, pastures, meadows, prairies, grassy balds, and other open areas are susceptible to invasion (TNEPPC 1997)
	Rank 2



Table 3.8.3.3 continued

	Common Name
	Scientific Name
	Habitat
	TNEPPC Ranking

	tall fescue
	Festuca arundinaceae
	wide range of conditions, cultivated for pasture, from which it often escapes, found in grazed woodlands, disturbed habitats such as along roads, ditches, railroad tracks, and other moist, disturbed places in cultivated areas, fallow and abandoned fields, meadows, and marshes (Batcher 2000b)
	Rank 2

	periwinkle
	Vinca minor
	moist rich soils bordering gardens, lawns, roadsides, cemeteries, and shaded waste places (TNC, 1998)
	Rank 2


3.8.3.2  Impact Topic Analysis
Methodology and Intensity Thresholds
Analyses of the potential intensity of impacts to vegetation were derived from the professional judgment of NPS staff and a review of the literature.  The thresholds of change for the intensity of impacts to vegetation are defined as follows.  Impacts can be beneficial, or neutral:

Negligible:
Effects on individual plants, plant populations, or functional processes are not observable.  Disturbance does not result in changes to plant community structure or composition, beyond what would occur through natural processes.

Minor:
Impacts are detectable, but not apparent.  Damage or enhancement to individual plants is restricted to herbs and small shrubs and does not affect below-ground plant structures.  Changes in community structure and composition are restricted to the herbaceous and low-shrub layer.  Post-disturbance plant communities quickly return to pre-disturbance conditions.  
Moderate:
Impacts are apparent. Damage or enhancement to above-ground structures is extensive for herbs, shrubs, and  saplings.  Significant changes in plant community structure and composition occur in the understory and midstory.  Post-disturbance plant communities retain many characteristics of pre-disturbance communities, but differences persist for several years.

Major:  
Impacts are obvious without close inspection.  Plant damage or enhancement extends to below-ground structures (e.g., roots).  Changes in community structure include all vegetation strata.  Changes in species composition are dramatic because of species loss/recruitment or invasion of new species.  Post-disturbance plant communities may not resemble pre-disturbance communities even after several years or decades. 

Alternative A (No Action/Current Program)  

Analysis: 
Generally, groundhog burrow openings are approximately 10 to 12 inches in diameter and burrow systems have two or more entrances (USDA 1994). At Stones River National Battlefield several burrow entrances on the slopes of Fortress Rosecrans measure up to two feet in diameter (Fig. 3-1). Ground can be disturbed another two to three feet from the edges of each burrow entrance. Vegetation is uprooted and some is buried under mounded dirt where burrows are dug. Plant roots are damaged leading loss of above ground mass. This leaves soil exposed and prone to erosion particularly if burrow entrances are located on steep slopes as they are on Fortress Rosecrans. Groundhogs compact soil and wear down vegetation as they travel between burrow entrances and from burrows to food sources. These trails create conduits for water and further increase the likelihood of erosion. Groundhog burrowing and trail establishment has a substantial adverse impact on vegetation on the earthworks of Fortress Rosecrans. This would also be the case on the Pioneer Brigade rifle pits if groundhogs become established there. Loss of vegetation within a four foot radius of burrow entrances has been observed at the base of the cemetery wall. Trail systems do not appear to be as pronounced or as detrimental to vegetative cover on level ground as they are on slopes.
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Figure 3-1: Groundhog burrow entrances on Lunette Thomas, 2002 and 2004. Note abundance of invasive forbs in disturbed area in photo from 2004.

Groundhog activities can have indirect effects on vegetation composition and abundance by increasing the amount of bare ground and reducing desirable plant cover (native plants on earthworks, turf around the cemetery wall, the Hazen Brigade Monument and wall, and park structures). Increased disturbance could increase exotic plant cover in areas of groundhog activity. Several invasive plant species that invade disturbed grassy areas throughout the park are actively managed by Stones River National Battlefield staff and have been noted to invade areas with this type of disturbance. These include species ranked by the Tennessee Exotic Pest Plant Council as severe threats to Tennessee’s native plant communities like Johnson grass (Sorghum halepense) and Japanese stiltgrass (Microstegium vimineum) and species ranked as significant threats such as Japanese and downy chess (Bromus japonicus, B. tectorum) (TNEPPC 2001). The impact of exotic plants on desired vegetation under this alternative would continue to be minor, local, long term, direct and indirect, and adverse.

Cumulative Impacts: 

Under the No Action/Current Program alternative, Alternative A, groundhog activity will have an increasingly detrimental effect on vegetation over time. If groundhog populations are not managed, they will continue to grow. Groundhogs produce between two to six young each year (USDA 1994). These young groundhogs move out from their natal burrows in early summer (USDA 1994). As groundhog populations increase, additional burrows will be dug, increasing disturbance of the soils, thus increasing erosion and reducing vegetative cover on the slopes. At the base of the cemetery wall, the Hazen Brigade Monument and wall, and structure foundations, additional burrows equates to increased loss of vegetation and potential tunnel collapse. 

Previous impacts on vegetation include the anthropogenic disturbances listed under 3.8.1 SOILS. Vegetation particularly on earthworks and around contemporary park structures has experienced moderate adverse impacts as a result of these past disturbances. Around the cemetery wall and the Hazen Brigade Monument and wall, vegetation has also been affected by past development and use, although to a lesser degree. The adverse effects of these disturbances on vegetation in these areas have ranged from minor to moderate. 

Current management activities on the earthworks of Fortress Rosecrans includes establishment of native perennial grasses on the earthwork slopes, application of prescribed fire, cutting with weedeaters, invasive plant control, and removal of woody plants. All maintenance activities on the earthworks require that park staff walk on these structures resulting in negligible, short-term adverse effects to vegetation. Prescribed fire leaves the earthworks free of vegetative cover but well established root systems remain below the surface. Planting native perennial grasses has been beneficial to earthworks vegetation. Selected species produce large root systems, tolerate poor soils, and are adapted to dry conditions. Earthworks of Fortress Rosecrans were burned twice previous to vegetation monitoring in 2006. Monitoring results show a significant increase in native grass cover and a decrease in bare ground on the earthworks relative to cover measured in 2000 and 2001. Vegetation cover at Fortress Rosecrans is diverse and reflective of native vegetation of the region. Areas around the cemetery wall, the Hazen Brigade Monument and wall, the reconstructed rostrum, and foundations of park structures are cut using lawn tractors and weedeaters and invasive plants are removed. Mowing activities around the cemetery wall, the Hazen Brigade Monument and wall, and park structures also results in negligible, short-term adverse effects to vegetation. 

Conclusion:

Continuation of high levels of disturbance by groundhogs due to a large groundhog populations and high groundhog densities would have an increasingly adverse effect on the growth, reproduction, abundance, and distribution of vegetation. Impacts on the earthwork sites would be moderate, local, long-term, direct and indirect, and adverse. Impacts to other sites of concern would be minor, local, long-term, direct and indirect, and adverse. Moderate impacts on vegetation of the earthwork sites can be mitigated to a small degree by stabilizing areas around groundhog burrow entrances using erosion control blankets.
With respect to vegetation, because there would be no major, adverse impacts to a resource or value the conservation of which is (1) necessary to fulfill specific purposes identified in the enabling legislation of Stones River National Battlefield; (2) key to the natural or cultural integrity of the Battlefield; or (3) identified as a goal in the Battlefield’s General Management Plan or other relevant National Park Service planning documents, there would be no impairment of the Battlefield’s resources or values.

Alternative B

Analysis: 
Vegetation could be affected in several ways by this alternative which may include the use of gas canisters and exclusion techniques to manage groundhog populations. Negligible vegetation disturbance will occur as a result of working around burrow openings on the earthwork sites. Minor soil compaction from regular maintenance and groundhog control activities and from groundhog activity will have an adverse effect on the growth of ground cover vegetation at these sites. Accessing burrow entrances on the steep slopes may result in minor and short-term disturbance of existing vegetation. If gas canisters are employed, burlap bags filled with offsite soil will be used to block entrances to groundhog burrows. Once USDA-APHIS staff establishes that groundhogs are no longer using these burrows, these bags will be covered with soil and native vegetation will be planted. It will take time to reestablish vegetation at these sites. To assist with vegetation establishment, straw and jute mesh will be used to stabilize plantings. Exclusion techniques require vegetation disturbance at the mouth of existing burrow entrances. Exclusion techniques will result in less vegetation disturbance than is currently occurring as a result of groundhog burrowing.
Soil brought to sites may harbor invasive plant propagules. Park staff will work with USDA employees to find weed free soil sources. If invasive plants should appear at treated sites, natural resource management employees will remove them.

According to the Environmental Protection Agency, carbon monoxide gas cartridges which burn carbon with sodium and potassium nitrates results in simple organic and inorganic compounds. Since exposure of the environment is limited and localized, environmental fate studies are not required (EPA 1991). Carbon monoxide and nitrogen produced when cartridges are ignited are ubiquitous in the environment and easily dissipate. The nitrate serves as a plant nutrient source and the charcoal is immobile and is slowly degraded by microorganisms in soil (Fagerstone et al. 2003).
Cumulative Impacts:
Previous impacts on vegetation include the anthropogenic disturbances listed under 3.8.1 SOILS. Vegetation particularly on earthworks and around contemporary park structures has experienced minor adverse impacts as a result of these past disturbances. Around the cemetery wall and the Hazen Brigade Monument and wall, vegetation has also been affected by past development and use, although to a lesser degree. The adverse effects of these disturbances on vegetation in these areas have ranged from negligible to minor. 

As noted for Alternative A, current management activities will result in negligible, local, short-term, direct and indirect, adverse effects to vegetation over all sites. On the earthworks, cumulative long-term effects will be beneficial, minor, local, direct and indirect. At other sites, cumulative long-term effects to vegetation will be negligible, long-term, local, and beneficial.

Conclusion:

The reduction in groundhog numbers and density would result in reductions in vegetation disturbance in a short period of time. This would result in increased growth, production, abundance, and distribution of vegetation. In the short-term, impacts to vegetation would be negligible local, direct and indirect, and adverse but, in the long-term, beneficial, negligible to minor, local, and direct and indirect.

With respect to vegetation, because there would be no major, adverse impacts to a resource or value the conservation of which is (1) necessary to fulfill specific purposes identified in the enabling legislation of Stones River National Battlefield; (2) key to the natural or cultural integrity of the Battlefield; or (3) identified as a goal in the Battlefield’s General Management Plan or other relevant National Park Service planning documents, there would be no impairment of the Battlefield’s resources or values.

3.8.4  WILDLIFE

3.8.4.1  Affected Environment
The open cedar glades, the scattered hardwood forests, and the surrounding grass lands and farmland provide cover and food for many varieties of animals in the Stones River National Battlefield.  Great horned owls (Bubo virginianus), eastern cottontail rabbit (Sylvilagus floridanus), opossum (Didelphis marsupialis), raccoon (Procyon lotor), gray squirrel (Sciurus carolinensis), white-footed mouse (Peromyscus leucopus), house mice (Mus Musculus), prairie vole (Microtus ochrogaster), groundhog (Marmota Monax), northern short-tailed shrew (Blarina brevicauda), skunk (Mephitis mephitis), red fox (Urocyon cinereoargenteus), white-tailed deer (Odocoileus virginiana), and other mammals including several species of bats are found in and near the park.

The U.S. Fish and Wildlife Service has determined that the federally-endangered gray bat (Myotis grisescens) may inhabit the park. There have been no reported sightings of the gray bat nor does critical habitat exist within the park for this species.  There is a single cave portal on the battlefield near Manson Pike that could provide habitat for the gray bat and two State-listed species (Tennessee cave salamander, eastern woodrat), but it is subject to frequent flooding and is not considered viable habitat.

NPS Management Policies (2006) state “the National Park Service will inventory, monitor, and manage state and locally listed species in a manner similar to its treatment of federally listed species, to the greatest extent possible.”  According to the Natural Heritage Inventory Program of the Tennessee Department of Environment and Conservation, five State-listed species might inhabit the park. State-listed species that have been documented from the park include the State-listed endangered Bewick's wren (Thryomanes bewickii) and the State-listed threatened lark sparrow (Chondestes grammacus). State-listed animal species that may potentially occur on the park include the State-listed endangered gray bat, State-listed threatened Tennessee cave salamander, and the State-listed deemed in need of management eastern woodrat (Neotoma floridana magister). However, there have been no reported sightings of these species on the park.

3.8.4.2  Impact Topic Analysis
Methodology and Intensity Thresholds
Analyses of the potential intensity of impacts to wildlife were derived from the professional judgment of NPS staff and a review of the literature.  The thresholds of change for the intensity of impacts to wildlife are defined as follows.  Impacts can be beneficial, adverse, or neutral:

Negligible:
Impacts occur, but are so minute that they have no observable effect on individuals, populations, or the ecosystems supporting them.  Impacts result in parameter measurements that are well within the natural range of variability.

Minor:
Impacts are detectable, but parameter measurements are not expected to be outside the natural range of variability and are not expected to have long-term effects on populations or the ecosystems that support them.  Long-term effects could occur to individuals.  Population numbers for common species may have small, short-term changes.  Rare species remain stable even in the short-term.

Moderate:

Impacts are detectable and parameter measurements are expected to be outside the natural range of variability for short periods of time.  Changes within the natural range of variability may be long-term.  Population numbers for common species may experience small to medium, short-term changes.  Rare species may experience short-term changes.

Major:


Impacts are detectable and parameter measurements are expected to be outside the natural range of variability for short to long periods of time, or even be permanent.  Population numbers for common species may experience large, short-term changes with long-term population numbers substantially altered.  Rare species may also experience long-term changes.  In extreme cases, species may be extirpated from the park and key ecosystem processes may be disrupted.
Alternative A (No Action/Current Program)  

Analysis: 
Groundhog burrows are used by a variety of animals. They provide places for other mammals such as foxes, opossums, rabbits, raccoons, and skunks to live or to seek refuge. At Fortress Rosecrans, red foxes have been observed using abandoned groundhog burrows as natal dens. Red foxes, however, generally den close to water. Fortress Rosecrans is the only site proposed for groundhog control that fits this criterion. Apparently, groundhogs will also defend their young within their burrows. In 2003, a mink and a snake were found killed but not eaten at the entrance of an active groundhog burrow. Groundhogs may have a localized effect on their immediate habitat by uprooting and burying vegetation immediately around burrow entrances and thinning vegetation on which they feed. This may have a very localized adverse effect on other organisms that use that habitat.
Cumulative Impacts: 

Current management practices to encourage native plant establishment on the earthworks sites improves overall habitat for a number of species including two of the state-listed species, Bewick's wren and the lark sparrow which utilize grasslands as an important part of their habitat. Other activities create short-term, localized disturbances that may temporarily displace some species of wildlife. This may be particularly true of management activities on the earthworks sites where human disturbance is somewhat limited. Reduced diversity of wildlife species can be expected within highly maintained areas such as the area surrounding the Stones River National Cemetery, the Hazen Brigade Monument, and park structures due to the frequent and regular maintenance activities at these sites, 

The Murfreesboro area is growing rapidly. This growth results in an increase in visitation to the park, an increase in light and noise pollution, and a reduction in habitat surrounding the park for many species of wildlife. Another consequence of growth is an increase in sightings of feral cats, especially at the Fortress Rosecrans sites, that prey upon small mammals, herpetofauna, and birds. These changes have an overall negative impact on wildlife and the impact is felt on a regional level.
Alternative A would have a beneficial effect on some species of wildlife that utilize burrows created by other animals such as red foxes, skunks, and raccoons. However, their burrow defending behavior and habitat altering activities would have negligible to minor adverse effects. Other park management activities such as native grass establishment would have minor beneficial effects while activities like cutting earthworks and turf around structures would have negligible to minor adverse effects. 

Conclusion:

The overall cumulative effects of park management activities and changes in the Murfreesboro community combined with the effects of Alternative A would be short term and long term, negligible to minor, regional, direct and indirect, and adverse.
With respect to wildlife, because there would be no major, adverse impacts to a resource or value the conservation of which is (1) necessary to fulfill specific purposes identified in the enabling legislation of Stones River National Battlefield; (2) key to the natural or cultural integrity of the Battlefield; or (3) identified as a goal in the Battlefield’s General Management Plan or other relevant National Park Service planning documents, there would be no impairment of the Battlefield’s resources or values.

Alternative B

Analysis: 
If using exclusion techniques or fumigants to manage groundhog populations, removal of small numbers of individual wildlife from the local population and the occasional loss of a few non-target animals will occur. Dens being used by other species may, in some cases, be easily identified. Red fox urine is pungent. Foxes also leave small bones, remnants of carnivorous meals, at the entrances of their dens. Groundhogs pat excavated dirt into a mound while foxes throw dirt out of the hole as would a dog. Skunks leave their odor behind them. These signs are evident. Burrows occupied by other animal species will not be treated. 

Humane management of animals is a primary concern for the National Park Service. Exclusion techniques will force animals to move from the site without much likelihood of harm if installed at times when groundhogs are foraging. Carbon monoxide (CO), produced from ignition of gas canisters, is considered to be one of the most humane and effective fumigants for the control of burrowing mammals (Savarie et al. 1980, Marks 1996, Savarie 2002).

Cumulative Impacts:

Current management practices and outside influenced are addressed under Alternative A and would have the same effect on wildlife under Alternative B. Alternative B would have an adverse effect on groundhogs. It would also have an adverse effect on species of wildlife that utilize groundhog burrows by reducing the number of available burrows across the landscape. Other park management activities such as native grass establishment would have minor beneficial effects while activities like cutting earthworks and turf around structures would have negligible to minor adverse effects. 

Conclusion:

The overall effects groundhog management in conjunction with other park management activities on wildlife would be long-term, minor, local, direct and indirect, and adverse. 

With respect to wildlife, because there would be no major, adverse impacts to a resource or value the conservation of which is (1) necessary to fulfill specific purposes identified in the enabling legislation of Stones River National Battlefield; (2) key to the natural or cultural integrity of the Battlefield; or (3) identified as a goal in the Battlefield’s General Management Plan or other relevant National Park Service planning documents, there would be no impairment of the Battlefield’s resources or values.

3.8.5  CULTURAL RESOURCES

Section 106 of the National Historic Preservation Act requires federal agencies to consider the effects of their proposals on historic properties, and to provide state historic preservation officers, tribal historic preservation officers, and, as necessary, the Advisory Council on Historic Preservation a reasonable opportunity to review and comment on these actions. The consultation process with the Tennessee Historical Commission was initiated on January 17, 2008. Letters and comments from the Tennessee Historical Commission can be found in Appendix A.
3.8.5.1  Affected Environment
A Cultural Landscape Report (CLR) was prepared for Stones River National Battlefield and Fortress Rosecrans Cultural Landscapes (Wiss, Janney, Elstenr Associates, Inc. and John Milner Associates, Inc. 2007). The purpose of this document was to identify, document, analyze, and evaluate contributing and non-contributing cultural landscape characteristics and provide specific recommendations and a comprehensive vision for the landscape to guide long-term management. The CLR serves as a supporting document for the General Management Plan’s implementation. The CLR generally concurred with the significance evaluation of existing National Register documentation of Stones River National Battlefield. According to CLR findings, “the majority of the park possesses sufficient integrity to either the Civil War battle sub-period of significance, or the early park development sub-period of significance, to convey its important associations to the visitor.” The CLR recommended “rehabilitation” as the appropriate treatment alternative for Stones River National Battlefield to meet current and projected future interpretive, functional, and management goals. “Rehabilitation” as defined in Director’s Order No. 28 (the Secretary of the Interior’s Standards for the Treatment of Historic Properties with Guidelines for Treatment of Cultural Landscapes) “is the act or process of making possible a compatible use for a property through repair, alterations, and additions while preserving those portions or features which convey its historical, cultural, or architectural values.”

The entire park is listed as a historic district on the National Register of Historic Places (NRHP).  Twenty-one park structures are currently listed on the National Park Service List of Classified Structures (LCS), as well as being individually listed on the NRHP.  Fortress Rosecrans, one of the six noncontiguous parcels of Stones River National Battlefield, is also listed as a historic district on the NRHP. Three cultural landscapes and seven component landscapes have been identified at the park and listed in the National Park Service Cultural Landscape Automated Inventory Management System (CLAIMS). A cultural landscape is described in the Secretary of the Interior’s Standards for the Treatment of Historic Properties with Guidelines for Treatment of Cultural Landscapes (1992) as a “geographic area (including both cultural and natural resources and the wildlife or domestic animals therein), associated with a historic event, activity, or person or exhibiting other cultural or aesthetic values.” A component landscape is a “discrete portion of the landscape that can be further subdivided into individual features. The landscape unit may contribute to the significance of a National Register property, such as a farmstead in a rural historic district. In some cases, the landscape unit may be individually eligible for the National Register of Historic Places, such as a rose garden in a large urban park.” Stones River National Battlefield, Stones River National Cemetery, and Fortress Rosecrans are identified as cultural landscapes. The Nashville Pike unit, McFadden Farm unit, Hazen Brigade Monument, Bragg’s Headquarters Site, Rosecrans’s Headquarters Site, Lunettes Palmer, Thomas and Curtain Wall No. 2, and Redoubt Brannan are component landscapes. 

Cultural landscapes that will be affected by this project include component landscapes Curtain Wall No. 2, Lunettes Palmer and Thomas, and Redoubt Brannan which fall within Fortress Rosecrans; the Stones River National Cemetery; and the Hazen Brigade Monument, Pioneer Brigade rifle pits, reconstructed rostrum, and structures necessary to park operations which fall within the Stones River Battlefield Landscape. Listed Classified Structures that would be affected include the Hazen Brigade Monument and Monument Wall, Redoubt Brannan, Stones River National Cemetery Wall, Lunettes Palmer and Thomas and Curtain Wall No. 2.

Also scattered around the wildland setting are historic cannon tubes (mounted on reproduction carriages), which are listed as museum objects in the Automated National Catalogue System (ANCS+).  The 1998 General Management Plan includes the objective to preserve and restore the general landscape to an 1860’s appearance to allow visitors to visualize the setting at the time of the battle. This landscape includes natural and anthropogenically created open space, including cedar glades, and replica wooden fencing and cannon carriages as well as the above mentioned historic resources. The 2007 Cultural Landscape Report includes more specific information on how to achieve the objective of preserving and restoring the general landscape to an 1860s appearance.

Minimal evidence of prehistoric occupation has been collected during a series of archeological investigations conducted in various locations throughout the park. At one time there was Native American presence in the region, but park staff has not identified any Native American group with a cultural affiliation to the battlefield. The park staff will continue to work in full compliance with the Native American Grave Protection and Repatriation Act (P.L. 101-601;104 Stat 3049).

Officially listed cultural resource sites and sites determined eligible or with an undetermined eligibility are of concern.  Ineligible sites are dropped from management concerns unless otherwise noted, and determinations of effect on these properties are not addressed in this analysis. 

3.8.5.2  Impact Topic Analysis
Methodology and Intensity Thresholds
In this environmental assessment impacts to cultural resources (archeological resources, historic structures, and the cultural landscape) are described in terms of type, context, duration, and intensity, which is consistent with the CEQ regulations. These impact analyses are intended, however, to comply with the requirements of both the National Environmental Policy Act and section 106 of the National Historic Preservation Act (NHPA). 

In accordance with the Advisory Council on Historic Preservation’s regulations implementing section 106 (36 CFR Part 800, “Protection of Historic Properties”), impacts to cultural resources were identified and evaluated by (1) determining the area of potential effects; (2) identifying cultural resources present in the area of potential effects that were either listed on or eligible to be listed on the National Register of Historic Places; (3) applying the criteria of adverse effect to affected cultural resources either listed in or eligible to be listed on the national register; and (4) considering ways to avoid, minimize, or mitigate adverse effects.

Under the advisory council’s regulations, a determination of either adverse effect or no adverse effect must be made for affected, national register eligible cultural resources. An adverse effect occurs whenever an impact alters, directly or indirectly, any characteristic of a cultural resource that qualify it for inclusion on the national register (e.g. diminishing the integrity of the resource’s location, design, setting, materials, workmanship, feeling, or association). Adverse effects also include reasonably foreseeable effects caused by the preferred alternative that would occur later in time, be farther removed in distance or be cumulative (36 CFR Part 800.5, “Assessment of Adverse Effects”). A determination of no adverse effect means there is an effect, but the effect would not diminish in any way the characteristics of the cultural resource that qualify it for inclusion on the national register.

CEQ regulations and DO #12 also call for a discussion of the appropriateness of mitigation, as well as an analysis of how effective the mitigation would be in reducing the intensity of a potential impact (e.g. reducing the intensity of an impact from major to moderate or minor). Any resultant reduction in intensity of impact due to mitigation, however, is an estimate of the effectiveness of mitigation only under the National Environmental Policy Act. It does not suggest that the level of effect as defined by section 106 is similarly reduced. Although adverse effects under section 106 may be mitigated, the effect remains adverse.

A section 106 summary is included in the impact analysis section for the preferred alternative. This summary is intended to meet the requirements of section 106 and is an assessment of the effect of the undertaking (implementation of the alternative) on cultural resources, based upon the criterion of effect and criteria of adverse effect found in the regulations of the Advisory Council on Historic Preservation.

Analyses of the potential intensity of impacts to cultural resources were derived from the professional judgment of NPS staff and a review of the literature.  The thresholds of change for the intensity of impacts to fish and wildlife are defined as follows.  Impacts can be beneficial, adverse, or neutral:

Negligible:
Archeological resources, historic structures, and cultural landscapes – The effect is at the lowest levels of detection – barely measurable, with no perceptible consequences, either adverse or beneficial, to archeological resources.  For purposes of section 106, the determination of effect would be no effect.

Minor:
Archeological resources – Adverse impact: The disturbance of a site or sites would be confined to a small area with little, if any, loss of important information potential. For purposes of section 106, the determination of effect would be no adverse effect. 

Beneficial impact: site(s) would be preserved in a natural state.  For purposes of section 106, the determination of effect would be no adverse effect.

Historic structures - Adverse impact: The impact would not affect the character defining features of a structure or building listed on or eligible for the National Register of Historic Places. For purposes of section 106, the determination of effect would be no adverse effect. 
Beneficial impact — The character-defining features would be stabilized/preserved of in accordance with the Secretary of the Interior’s Standards for the Treatment of Historic Properties (NPS 1995b), to maintain existing integrity of a structure or building. For purposes of section 106, the determination of effect would be no adverse effect.
Moderate:

Adverse impact: Some modification of the original landscape character is evident. Impacts alter a character-defining pattern(s) or feature(s) of the cultural landscape, but do not diminish the landscape’s integrity to the extent that its national Register eligibility was jeopardized. Determination of effect for Section 106 would be “historic properties affected.” It may be necessary to execute a Memorandum of Agreement among the NPS and the applicable state or tribal historic preservation officer and, if necessary, the Advisory Council on Historic Preservation, in accordance with 36 CFR 800.6(b). measures identified in the MOA to minimize or mitigate adverse impacts would reduce the intensity of impact under NEPA from moderate to minor.
Beneficial impact: Original landscape character is retained and/or enhanced. Beneficial effects include rehabilitating a landscape or its patterns and features. A landscape will be maintained and restored in accordance with the Secretary of the Interior’s Standards for the Treatment of Historic Properties with Guidelines for Treatment of Cultural Landscapes. Determination of effect for Section 106 would be “no historic properties affected.”
Major:


Adverse impact: Modifies the original landscape character to a degree where no retention is achieved. Disturbance of a site would alter a character-defining pattern or feature of a landscape (including the proliferation of nonnative plant species that may threaten the integrity of setting and traditional vegetative resources) to the extent that it would no longer be eligible to be listed on the National Register. Impacts would include destabilization of elements (e.g. fire, flood, wind). Determination of effect for Section 106 would be “historic properties affected.” In the event of a determination of adverse effect, a MOA would be executed between the NPS and the applicable state or tribal historic preservation officer and, if necessary, the Advisory Council on Historic Preservation in accordance with 36 CFR 800.6(b). Measures identified in the MOA to minimize or mitigate adverse impacts would reduce the intensity of impact under NEPA from major to moderate or minor.

Beneficial impact: Original landscape character is retained and/or enhanced. A landscape’s patterns or features will be maintained and restored in accordance with the Secretary of the Interior’s Standards for the Treatment of Historic Properties with Guidelines for Treatment of Cultural Landscapes. The determination of effect for Section 106 would be “no historic properties affected.”
Alternative A (No Action/Current Program)  

Analysis: 
Alternative A would not result in any direct effect on identified cultural landscapes, component landscapes, or historic structures. The cultural landscape and historic structures would be protected to the greatest extent possible under existing NPS policies and the availability of park staff and other support personnel to carry out maintenance of historic structures, facilities, and grounds. However, the No Action/Current Program Alternative has the potential to substantially affect these features indirectly. Specifically, carrying out periodic abatement of damage caused by groundhogs and failure to develop a systematic plan for controlling groundhog populations would result in adverse impacts. Groundhog (Marmota monax) damage on the earthworks of Fortress Rosecrans is severe. Burrows created by these mammals threaten the long-term stability of any sloping feature, including earthworks of the type found at Fortress Rosecrans. The burrows, which can measure up to 66 feet in length, create large tunnels that accelerate erosion and may lead to the collapse of these features. They allow rainwater to enter, which further undermines the structures. Groundhog burrows may weaken foundations (USDA 1994) causing damage to historic and contemporary structures on the park. Allowing groundhog numbers to increase would result in moderate adverse effects on the earthworks sites and minor to moderate adverse effects on the Stones River National Cemetery Wall and Hazen Brigade Monument and surrounding wall. 

Cumulative Impacts: 

In addition to the effects of groundhog activity, the Stones River National Battlefield cultural landscapes and historic structures have sustained previous impacts from modifications to the earthworks sites, Stones River National Battlefield Cemetery wall, and Hazen Brigade Monument and wall as well as the cultural settings. Buildings, roads and trails, and other facilities have removed native vegetation. Modern buildings and other features have also intruded on the cultural landscape’s historic setting. Signs, paths, and many other small-scale features have been added over time. 
In addition to cumulative damage caused by groundhog burrows, other disturbances at as outlined in section 3.8.1 SOILS have had a substantial impact on the cultural resources at Stones River National Battlefield. In addition to previously listed disturbances, the Stones River National Cemetery wall has been repeatedly repaired. Entire sections were rebuilt in 2005 and 2006. The Hazen Brigade Monument was repaired in 1985 at which time nine artifacts were found encased within the monument. Development outside park boundaries has completely altered the context within which historic resources are set. However, the character defining features of the structures themselves are intact. Cumulative effects to historic structures are minor with effects on the cultural landscape being moderate, parkwide, long-term, indirect, and adverse.
Conclusion:

Alternative A implementation would result in minor to moderate, local, long-term, indirect, and adverse impacts to cultural landscapes and cumulative impacts that would be adverse and minor to moderate. 
With respect to cultural resources, because there would be no major, adverse impacts to a resource or value the conservation of which is (1) necessary to fulfill specific purposes identified in the enabling legislation of Stones River National Battlefield; (2) key to the natural or cultural integrity of the Battlefield; or (3) identified as a goal in the Battlefield’s General Management Plan or other relevant National Park Service planning documents, there would be no impairment of the Battlefield’s resources or values.

Alternative B

Analysis: 
For this alternative, the area of potential effect includes all federally-owned land within the boundary of Stones River National Battlefield.  Alternative B, the Preferred Alternative, would result in minor, localized changes to the cultural landscape, component landscapes, and historic structures. Visible and incompatible alterations to the cultural landscape include soil filled burlap sacks used to block burrow entrances when CO gas is used and welded wire mesh used to exclude groundhogs from their burrows. These alterations are short-term and limited in their effect. After it is determined that groundhogs are no longer using treated burrows, burlap and mesh will be covered with rocks and/or soil and sown with the appropriate seed mix. Biodegradable jute erosion control netting will be used to hold soil and seed in place if needed to stabilize plantings. Digging to establish exclusion mesh will cause minor damage in the immediate vicinity of the groundhog burrow. If artifacts are uncovered in this process, all work will cease and an archaeologist will be called upon to inspect the site. 
According to Management Policies (NPS 2006), Section 5.3.1, “The National Park Service will employ the most effective concepts, techniques, and equipment to protect cultural resources against theft, fire, vandalism, overuse, deterioration, environmental impacts, and other threats without compromising the integrity of the resources.” Native pest organisms can be managed to “preserve, maintain, or restore the historical integrity of cultural resources” (NPS 2006).
Cumulative Impacts:

As in Alternative A, in addition to the effects of managing groundhogs, the Stones River National Battlefield cultural landscapes and historic structures have sustained previous impacts from modifications to the earthworks sites, Stones River National Battlefield Cemetery Wall, and Hazen Brigade Monument and wall as well as the cultural settings. Cumulative effects to historic structures are minor with effects on the cultural landscape being moderate, parkwide, long-term, indirect, and adverse.
Conclusion:

Alternative B implementation would result in minor, local, short-term, direct, adverse effects. In the long-term, controlling groundhog activities on and around historic structures will have beneficial, minor, local, and direct effects. No impairment of or unacceptable impacts to cultural landscapes would result.
With respect to cultural resources, because there would be no major, adverse impacts to a resource or value the conservation of which is (1) necessary to fulfill specific purposes identified in the enabling legislation of Stones River National Battlefield; (2) key to the natural or cultural integrity of the Battlefield; or (3) identified as a goal in the Battlefield’s General Management Plan or other relevant National Park Service planning documents, there would be no impairment of the Battlefield’s resources or values.
Section 106 Statement on the Preferred Alternative: After applying the Advisory Council on Historic Preservation’s criteria of adverse effects (36 CFR Part 800.5, Assessment of Adverse Effects), the National Park Service concludes that implementation of the groundhog management plan in Alternative B would not have an adverse effect on any historic property, i.e., any area or object included in, or eligible for inclusion in, the National Register of Historic Places.

As required by Section 106 of the NHPA, the National Park Service has initiated informal consultation with the Tennessee State Historic Preservation Officer regarding this project.  The National Park Service will also consult with other interested parties, as appropriate.  Comments on the project from the State Historic Preservation Officer and other interested parties will be addressed in the final compliance documents.  Should the need arise, additional mitigation measures will be developed in consultation with the State Historic Preservation Officer.

3.8.6  VISITOR USE AND EXPERIENCE (including PUBLIC HEALTH AND SAFETY)

3.8.6.1  Affected Environment
Stones River National Battlefield is divided into six noncontiguous units.  The Nashville Pike Unit contains, among other things, the visitor center, 2.1 miles of the 3.4-mile auto tour route with wayside exhibits, the national cemetery, a 3.0 mile perimeter hiking trail, and a one mile trail that connects the park to the Murfreesboro Greenway system.  The other five units of the park also contain interpretive trails and exhibits for visitor use.  Detailed descriptions of these units can be found in the park’s General Management Plan and the Cultural Landscape Report (copies of this plan can be found at the visitor center).

Visitors access the park primarily by private vehicle but also by bus (tour bus, school bus), bicycle, or on foot via the Murfressboro Greenway system. Many recreational users park in the visitors’ parking area at the Nashville Pike unit and walk the paved Tour Loop road or the trails. In 2006, over 211,000 people visited the park. Historically, fall and winter visitation to the park has accounted for approximately 36% of total visitation, with spring and summer visitation accounting for the remaining 64%.  When visiting the park, a majority of people (approximately 75%) tour the main battlefield via the auto tour route.  Historically, only approximately 30% of visitors have frequented other units of the park, such as the Artillery Monument and Fortress Rosecrans. Park visitors are encouraged to remain on designated trails and roads. Walking upon, climbing, ascending, descending, traversing all earthworks, and monuments is prohibited. 
3.8.6.2  Impact Topic Analysis
Methodology and Intensity Thresholds
Analyses of the potential intensity of impacts to visitor use and experience/public health and safety were derived from the professional judgment of NPS staff and a review of the literature.  The thresholds of change for the intensity of impacts to fish and wildlife are defined as follows.  Impacts can be beneficial, adverse, or neutral:

Negligible:
Visitors would not be affected, or changes in visitor experience and/or understanding would be below or at the level of detection.  The visitor would not likely be aware of the effects associated with the alternative.  The alternative would not have an appreciable effect on employee or public health and safety.  There would be no injuries or loss of life. 

Minor:
Changes in visitor experience and/or understanding would be detectable, although the changes would be slight.  Visitors could be aware of the effects associated with the alternative, but only slightly.  The effect to employee and/or public health and safety would be detectable.  There would be few or minor injuries and no loss of life. 

Moderate:
Changes in visitor experience and/or understanding would be readily apparent.  Visitors would be aware of the effects associated with the alternative and would likely be able to express an opinion about the changes.  The effects to employee and/or public health and safety would be readily apparent, and would result in significant, noticeable effects on employee and/or public health and safety on a local scale.  Changes in rates or severity of injury could be measured.  There would be no loss of life. 

Major:


Changes in visitor experience and/or understanding would be readily apparent and would have important consequences.  Visitors would be aware of the effects associated with the alternative and would likely express a strong opinion about the changes.  The effects to employee and/or public health and safety would be swiftly apparent, and would result in substantial, noticeable effects on employee and/or public health and safety on a regional scale, and could lead to employee or public mortality.
Alternative A (No Action/Current Program)  

Analysis: 
Groundhog (Marmota monax) damage has an effect on visitor experience at the earthworks of Fortress Rosecrans and potentially at the Pioneer Brigade rifle pits, National Cemetery wall, Hazen Brigade Monument and surrounding wall, reconstructed rostrum, and visitor center. Burrows on the earthworks often lead to serious erosion which distracts the visitor from fully experiencing the earthworks themselves and their setting. Burrow entrances may present trip hazards to visitors but are certainly hazards to park staff as they work within the battlefield landscape. Secondary and tertiary burrow entrances are not as visible as the primary entrances where groundhogs mound earth they have removed from the burrow. When cutting grasses at structure foundations or on the earthworks, park staff can step in or hit concealed groundhog holes, causing personal injury or damage to vehicles. In 2003, a seasonal Biological Science Technician stepped in a groundhog hole while cutting grasses on the earthworks and fell down the slope. Fortunately, no serious injury occurred as a result of this. Alternative A would result in minor, local, long-term, direct, adverse impacts to visitor experience and visitor and staff safety.

Cumulative Impacts: 

In addition to the impact of groundhog activity, site modifications as well as activities outside the park’s boundaries impact the visitor experience at Stones River National Battlefield. The visitor experience has been improved as the earthworks of Fortress Rosecrans have been rehabilitated by removing woody cover, planting native grasses, and increasing accessibility through a system of trails that includes two boardwalks and multiple wayside exhibits interpreting the site. Signs orient visitors to the site and indicate areas where native plant restoration is in progress. Currently, the Pioneer Brigade rifle pits are not open to visitors. 

A number of developments on the Nashville Pike Unit have improved the visitor experience at the park. The Stones River National Battlefield Cemetery Wall and Hazen Brigade Monument have been repaired. An extensive project to repair the entire cemetery wall began in 2005 and is still in progress. Foot and traffic flow are being improved. Additional trails within the Nashville Pike Unit, built as part of the Murfreesboro Greenway development, improve visitors’ ability to move around the landscape on foot. A project to improve the tour route to follow more closely the events of the battle will create a more cogent picture for park visitors and improve access to the Nashville Pike and McFadden Farm units. The visitor center was renovated in 2003-2004 improving visitors’ introduction to the park and its purpose through an enlarged and updated museum and new park movie. 

Adverse impacts include the intrusion of modern buildings and other features into the cultural landscape both within and outside of the park boundaries as well as past disturbances that have altered the landscape. The integrity of setting of the battlefield is not preserved due to intensive development surrounding Stones River National Battlefield. Residential, commercial and industrial development has claimed much of the original battlefield interfering with visitors’ ability to grasp the true scope and breadth of the Battle of Stones River. Development within the battlefield’s viewscape will continue well into the future. As Murfreesboro and Rutherford County’s populations continue to grow, traffic along the borders of the park will also increase, distracting from visitors’ ability to contemplate the events of December 31, 1862 to January 2, 1863. Within the park, damage caused by past disturbances at Fortress Rosecrans such as the breaches in the work, social trails, damage caused by previous unauthorized use of the site by ORVs, and use of the earthworks as a firing range backdrop. The overall cumulative effects of other plans, projects, and actions combined with the effects of Alternative A would be short-term and long-term, minor, and adverse.
Conclusion:

If groundhog activity continues unabated, visitors’ experience will be affected. Damage caused by groundhogs detracts from the historic scene and may result in closures while damage to sites is being repaired. The safety of visitors and staff will continue to be a concern for park management. This is particularly true for park staff working in areas where groundhog holes may present a risk of bodily injury or vehicle damage. Negative impacts to the park, under this alternative, would be minor, local, long-term, direct and indirect, and adverse.

Alternative B

Analysis: 
Controlling groundhog (Marmota monax) damage will improve the visitor experience at the earthworks of Fortress Rosecrans and potentially at the Pioneer Brigade rifle pits, National Cemetery wall, Hazen Brigade Monument and surrounding wall, reconstructed rostrum, and visitor center. Burrows on the earthworks often lead to erosion which distracts the visitor from experiencing the historic scene. More importantly, holes present are serious safety hazards to visitors and, particularly, to park staff as they work around structure foundations or on the earthworks. Park staff can step in or hit concealed groundhog holes, causing personal injury or damage to vehicles.
The most beneficial effects of groundhog control are the reduction in safety hazards at Stones River National Battlefield, the decrease in damage to irreplaceable cultural resources, the prevention of damage to structures important to the visitor experience and park operations, and the continuing access to structures like the visitors center. Elimination of the potential safety consequences for employees and visitors alone is sufficient justification to implement the proposed action. The United States Department of Agriculture, APHIS, Wildlife Services provides a comprehensive multispecies wildlife damage abatement program. The staff is certified and licensed to use a variety of approved chemicals and devices and has the experience and expertise to use them safely and effectively. Considering this program is in place, readily available, and has proven to be effective, contracting with the APHIS Wildlife Services, in combination with actions taken by the park, constitutes a reasonable plan for controlling groundhog populations at Stones River National Battlefield.

Alternative B would result in minor, local, long-term, direct and indirect, beneficial impacts to visitor experience and visitor and staff safety.
Cumulative Impacts:

As in Alternative A, site modifications as well as activities outside the park’s boundaries both adversely and beneficially impact the visitor experience at Stones River National Battlefield. The cumulative impact of groundhog management and other effects would be adverse, long-term and minor to moderate.

Conclusion:

Implementation of Alternative B would improve visitors experience and remove safety hazards to visitors and park staff caused by groundhog holes. Implementation of Alternative B would result in minor, local, long-term, direct and indirect, beneficial impacts to visitor experience. 
3.8.7  PARK OPERATIONS

3.8.7.1  Affected Environment
Park operations refer to adequacy of staffing levels and quality and effectiveness of park infrastructure in protecting and preserving vital resources and providing effective visitor experience. Infrastructure potentially affected by this proposal includes the visitor center which houses the visitor services area, museum, theater, cooperating association store, restrooms, museum storage area, administrative and interpretation offices, the park’s central files, a library and conference room, staff break room, and supply storage; volunteer housing; the building that houses natural resource management offices and the office of the Chief of Maintenance; the maintenance building; and bays for equipment storage. The park maintains ten full time permanent staff positions. Additional employees are funded through project funds to staff the natural resource management program and provide seasonal staffing within the Maintenance and Interpretation Divisions. The natural resource management program is responsible for managing the cultural landscape including the earthworks of Fortress Rosecrans and Pioneer Brigade rifle pits. The Maintenance Division cares for the grounds which includes the maintained landscape within and surrounding the Stones River National Cemetery, Hazen Brigade Monument, reconstructed rostrum, visitor center, housing complex, and maintenance complex. 
3.8.7.2  Impact Topic Analysis
Methodology and Intensity Thresholds

Analyses of the potential intensity of impacts to park operations were derived from the professional judgment of NPS staff and a review of the literature.  The thresholds of change for the intensity of impacts to park operations are defined as follows.  Impacts can be beneficial, adverse, or neutral:

Negligible:
Park operations and energy use would not be affected, or the effects would be at or below levels of detection and would not have an appreciable effect on park operations.  
Minor:
The effects would be detectable but would not be of a magnitude that it would appreciably change park operations or energy use.  

Moderate:

The effects would be readily apparent and would result in a substantial change in park operations and energy use in a manner noticeable to park staff and the public.

Major:


The effects would be readily apparent and would result in a substantial change in park operations and energy use in a manner noticeable to park staff and the public as markedly different from existing operations.

Alternative A (No Action/Current Program)  

Analysis: 
The No Action/Current Program Alternative may have a minor adverse impact on current park operations at Stones River National Battlefield. Damage to structures necessary to park operations, such as the visitor center or maintenance offices, could result in restrictions to park operations or temporary closures of structures important to park operations. Currently, rehabilitation of groundhog damage on earthworks demands additional time and resources. Funding and budget constraints limits the ability of the severely understaffed natural resources program to respond in a timely manner.   

Cumulative Impacts: 

Park staff will continue to manage the park in a manner that protects and preserves vital resources and provides an effective visitor experience. This includes regular maintenance, natural and cultural resource management, resource protection, interpretation, visitor services, and administrative activities. These activities will not change as a result of Alternative A. However, additional demands placed on park staff for managing groundhog damage will strain the park’s current available staff level particularly within the natural resource management program and the Maintenance Division. In the short-term, park operations would continue as at present. In the intermediate to long-term, the project-specific effects of Alternative A would have some negative impacts on overall park operations at Stones River National Battlefield. Cumulatively park operations would be somewhat less efficient and effective than at present and the impact would be long-term, minor, parkwide, indirect, and adverse.
Conclusion:

Negative impacts to the park, under Alternatives A would be minor, parkwide, short- and long-term, indirect, and adverse when the Maintenance Division or natural resource management program staff are taken from regular duties or structures important to park operations are temporarily closed to repair damage caused by groundhog activity. 

Alternative B

Analysis: 
Alternative B will have minor beneficial impacts on current park operations at Stones River National Battlefield. Prevention of damage to structures necessary to park operations will obviate restrictions in park operations and temporary closures. Reduction in groundhog populations will reduce groundhog damage and concomitant rehabilitation of that damage freeing natural resource staff to concentrate on other aspects of resource management. Although there is a cost associated with managing groundhog populations, diminishing the potential for damage to cultural resources and park structures defrays future restoration, repair, and rehabilitation costs. The cost of control of groundhogs is far less than the costs of repairing damage caused by them.
Cumulative Impacts:

Park staff will continue to manage the park in a manner that protects and preserves vital resources and provides an effective visitor experience. This includes regular maintenance, natural and cultural resource management, resource protection, interpretation, visitor services, and administrative activities. These activities will not change as a result of Alternative B. If APHIS, Wildlife Control manages groundhog populations, demands placed on park staff for managing groundhog damage will be reduced. In the short term, park operations would continue as at present. In the intermediate to long term, the project-specific effects of Alternative B would have some positive impacts on park operations at Stones River National Battlefield. Cumulatively the impact would be longterm, negligible, and beneficial.
Conclusion:

When groundhog populations are managed, impacts to park operations would be minor, parkwide, short-term, indirect, adverse effects as park staff is taken from regular duties to repair more limited groundhog damage. In the long-term, impacts will be negligible, parkwide, indirect, and beneficial as time spent dealing with groundhog damage is reduced.
4.0  List of Preparers

The following persons helped shape the EA during internal scoping:

Terri Hogan, Ecologist, Stones River National Battlefield. MS, Botany, University of Florida.
Mark Kinzer, Environmental Protection Specialist, NPS Southeast Regional Office.  J.D., University of Georgia.
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