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I.  Introduction

A. Purpose and Need for Federal Action
1.  National Policies
The purpose of this Environmental Assessment (EA) is to aid management of Cowpens National Battlefield (Park) in reaching decisions related to reduction of  hazardous fire fuels to reduce the risk of catastrophic wildland fire, and to introduce prescribed fire to the Park to manage fire fuel loadings and to restore the vegetation in the Park similar to what it was like during the Battle of Cowpens in 1781.  

This is consistent with NPS guidance on NEPA compliance.

“. . . the most common rationale for preparing an EA is to aid in the agency’s compliance with NEPA, particularly section 102(2)(E), when an EIS may not be necessary.  Section 102(2)(E) requires an agency to ‘study, develop, and describe appropriate alternatives to recommend courses of action in any proposal which involves conflicts concerning alternative uses of available resources.” (DO-12 Handbook, p. 69).

2.  Need for Action
Chapter 4.5 (Fire Management) of the National Park Service (NPS) Management Policies (2001) directs individual parks to manage natural resources, and to maintain, rehabilitate, and perpetuate their inherent integrity:

“Each park with vegetation capable of burning will prepare a fire management plan and will address the need for adequate funding and staffing to support its fire management program. The plan will be designed to guide a program that responds to the park’s natural and cultural resource objectives; provides for safety considerations for park visitors, employees, neighbors, and developed facilities; and addresses potential impacts to public and private property adjacent to the park. An environmental assessment developed in support of the plan will consider the effects on air quality, water quality, health and safety, and natural and cultural resource management objectives. Preparation of the plan and environmental assessment will include collaboration with adjacent communities, interest groups, state and federal agencies, and tribal governments. . . . . . . 

. . . . .In some areas, fire is an integral component of the ecosystem and as a consequence is managed as a natural process throughout all or portions of the park unit. In other areas where fire is an essential component of the ecosystem but cannot be allowed to burn as a natural process because of management constraints, prescribed fire may be used as a tool to accomplish resource management objectives. In addition, fire and/or non-fire treatments to accomplish hazard fuels reduction debris disposal may be implemented.  Fuels management objectives may include, but are not limited to: maintaining natural processes, replicating natural fire, maintaining cultural and historic scenes, reducing hazard fuels, controlling non-native species, and preserving endangered species and 


[image: image1.png]o) Mill Spring \

B et ), :
T

@ burg

Keaming 2 Yap < ., Boiling

m Springs
© ¥
X

O
‘Cowpens e

L
“\i e AT,
"““%’ COEVQ?:‘E \ ¢ 7“;0 B O IC\:E E)

m

TR 2 :
O JOR SPATTANBLRC, o ™
s\ 7 \w Gentral ~ $Pacolet 5
W‘ - 5 N E STl 4 /,l
) 2 Pacoet i w ﬂ
.;‘A}\S,fmnx A % \ ,ﬁ‘,v(?" \

U R G

/ Q West Springs

Buffalo
©






habitat. Throughout the National Park Service, fuels management treatments are used to accomplish basic maintenance needs such as disposal of vegetation and debris.  Fuels management entails some risks that are minimized by the implementation of these policies and guidelines.” 

The presence or absence of wildland fire within a given ecosystem is recognized as a potent factor in determining ecosystem function and sustainability.  A recent policy update

 “...incorporates the role of wildland fire as an essential process and natural change agent into the planning process.  It also mandates that fire management plans support land and resource management plans, utilize risk management as a solid foundation, incorporate public health and environmental quality concerns, realize interagency cooperation and coordination, use the best available science, and establish economically viable programs.” ([DO-18, p.4)

Wildland fire management programs will be designed around resource management objectives and the various management zones of the park.  Methods used to manage wildland fires should be those minimizing the negative impacts of the management action and the fire itself, commensurate with effective achievement of management goals.  It is intended that:

...”this policy will enhance the opportunities for managers to establish and implement a fully integrated program of wildland fire management that concurrently accomplishes objectives of safety; protection; and resource preservation, maintenance, and enhancement through the full spectrum of available fire management strategies.” (DO-18, p. 4)

3.  Purpose for Action





According to the Cowpens National Battlefield Resource Management Plan (RMP), Cowpens National Battlefield was established on March 4, 1929, "in order to preserve that part of the Cowpens battle grounds near Ezell, Cherokee County, South Carolina, where General Daniel Morgan, commanding, participated in the Battle of Cowpens on the 17th day of January 17, 1781, the Secretary of War be, and he is hereby authorized and directed to acquire, by gift, not more than one acre of land on which he shall erect or cause to be erected a suitable monument to commemorate said battle." Subsequent legislation provided an expanded land base for preservation and commemoration of the battle site.  In 1968, support for enlargement of the Cowpens battle site was given along with the restoration of the landscape within the proposed boundaries to that which existed in Colonial times is essential to the understanding of this noteworthy Revolutionary War battle.  During the early 1970's, Congress authorized funds to develop and interpret the battlefield with Public Law 92-272 and revised those figures upward in July, 1976.

As stated in the RMP, Cowpens National Battlefield will be managed as an historical area with the primary purpose to promote an awareness of the American Revolution through commemoration of the Battle of Cowpens, and to protect the historical, cultural and natural resources associated with the Park.  A second, more general purpose is to interpret the cultural and natural history of the area, and its contributions to our society. 

The most significant resource to be managed in the Park is the 200-acre battlefield core. Other important cultural and historical resources associated with the battlefield include 1932 United States Monument, 1856 Light Infantry Monument, Robert Scruggs House (circa 1828), Richard Scruggs chimney, historic Green River Road.  Use, interpretation and enjoyment of these historical resources is greatly complimented and facilitated by the surrounding natural resources which are to be protected and enhanced through natural resource management.   

B.  Objectives of the Resource Management Plan
The RMP is intended as a management and decision making tool to further define the goals and objectives of the park and the National Park Service in protecting and preserving the 842 acre Park.  The Resource Management Plan provides an overview of the status of Park resources and establishes a strategy for dealing with the most pressing resource issues.

The purpose of this plan is to facilitate implementation of those actions and activities involving historical, cultural and natural resources in a manner which complies with the spirit and intent of the enabling and regulatory legislation and is consistent with those facets of the Master Plan (MP) which guides park management.

This document is one of several guiding park staff: the Master Plan, Statement for Management, the park's long-term Strategic Plan, etc. and others will be utilized to help protect the cultural and natural resources of the park.

The bases for park management programs are law, policies, and guidelines.  The park RMP provides the basis for requesting and programming of funds, personnel, supplies and materials, training needs, etc. needed to satisfactorily carry out, within current conditions, the needs defined in this plan.  When it is determined that the needs of the plan cannot be completed with existing budget figures or personnel, this plan also provides a basis for making a justifiable case for increases.

The Fire Management Plan (FMP) will support the foregoing objectives of the MP and the RMP in two principal ways.  The foremost objective of wildland fire management is protection.  Protection of human life is the highest priority, and protection of all other resources - historical, cultural, and natural is the next highest priority (DM 1.4).  

The second objective of wildland fire management is to maintain or enhance natural ecosystems in ways which show the least evidence of manipulation by man.  The natural occurrence of wildland fire in southern forests once played a variety of natural roles in maintaining what is often referred to as a “fire climax ecosystem”.  Native Americans used wildland fire extensively to manage vegetation in their pursuit of food and shelter.  This was possible without catastrophic consequences because wildland fires burned frequently enough to preclude major concentrations of hazardous fuels.  The exclusion of fire from the Park has allowed hazardous fire fuels to accumulate to high levels with attendant high risk for catastrophic wildland fire in this rural urban interface.  

The FMP describes a detailed program of action to implement wildland fire management policies and objectives, which in turn support natural resource management objectives, objectives related to historical, cultural and natural resources, and the overall goals and objectives of the Park and the NPS (DM 1.5).  The goals of protecting human life and enhancing the historical, cultural and natural resources of the Park clearly imply the need to manage wildland fire fuels and wildland fire..

II.  ALTERNATIVES FOR MANAGEMENT OF FIRE AND FIRE FUELS
A.  Alternative 1 - No Fire Fuels Management and No Use of Prescribed Fire (No Action)  

This alternative would continue the policy of  no management of fire fuels and no use of prescribed fire. Under this alternative, prescribed fires would not be used as a management tool.  Hazardous fuels would be allowed to continue to accumulate and expected to reach loading levels as high as 7-8 tons per acre (tpa) in hardwood litter, mixed pine-hardwood litter, and brush; 14 tpa in pine litter; and 12-16 tpa in beetle-killed pine areas.

Mitigation included under this alternative included the following.  All wildland fires resulting from unplanned ignition will be suppressed.  For all Park wildland fires, Park Management will select an appropriate suppression response, commensurate with their responsibility to protect life and property, and minimize impacts to the Park's historical, cultural and natural resources.  A memorandum of understanding (MOU) is in place with the Macedonia Volunteer Fire Department (Appendix F). 

Suppression of wildland fires would be based on accepted smoke management principals and in accordance with smoke management guidelines published by the State of South Carolina (Appendix E), thereby minimizing the risk of adverse air quality impacts.  If indications were that smoke from a fire had potential for negative impacts such as reduced visibility along travel routes, appropriate actions would be taken in advance to minimize those impacts, such as notifying highway and aviation authorities.  Particulate emissions from all fires are a concern.  Suppression strategies for wildland fire would utilize those approaches which are expected to minimize adverse impacts of particulate emissions when possible.  

Selection of attack strategies and equipment will take into account firefighter and public safety, effective control of the wildland fire and minimizing alterations of soils, vegetation, trails and structures.  Specific guidelines include (but are not limited to):

• Minimize use of fire retardants.

• Cold-trail the fire edge when possible.

• Use natural firebreaks or wet lines when possible.

• Use of soaker hose or foggers in mop-up.

• Minimize widths of fire lines commensurate with




effectiveness

• Minimize tree felling commensurate with effectiveness and 




safety.

Minimize use of heavy tracked equipment, especially in                                                  off-road applications.  Use only as a last resort to save life and property.

Rehabilitation will be required only when the impacts of the fire or associated suppression activities were significant and can be mitigated.  If the previously outlined minimum-impact suppression guidelines were used, minimum rehabilitation will typically be necessary.  Rehabilitation activities may include (but not be limited to):

• Flush-cutting all stumps cut with chainsaws.

• Water-barring constructed fire line where erosion is likely.

• Re-contouring line trenches.

• Spreading debris associated with fire line construction.

• Raking debris over constructed fire lines.

• Removing abandoned equipment, supplies and trash.

• Cleaning camps, heliports and drop points.

• Use native vegetation to mulch eroded areas.

• Allow natural re-vegetation to follow its natural succession.

Many of these activities (for example, digging trenches, cutting trees, and burning underbrush) will be done only as necessary to mop up after a wildland fire, and all actions will in the longer term protect and benefit the historical, natural and cultural resources of the Park.

Plans are in place to manage evacuation of Park visitors and staff from wildland fire affected areas of the Park, or from the entire Park, as necessary.  

B.  Alternative 2 - Use of Prescribed Fire for All Fire Fuels Management and Other Benefits 

This alternative is ​to use prescribed fire to reduce large accumulations of fire fuels now in the Park (estimated to be 7 to 16 tpa), to provide continuing fire fuels management, and to provide the full  range of prescribed fire management and environmental benefits described under Alternative 3.  Under this alternative, only very small areas (1 to 5 acres) could be burned as a unit because of very heavy fuel loadings.  As prescribed fire successfully begins to reduce fuel loadings, larger areas (up to 20 acres) could be considered.  Initially, burning frequency should be every 1 to 3 years, so that minimum amounts of new fuels would accumulate between burns. After 5 to 6 (2 to 4 burn cycles) years in the program, prescribed burning would be done every 3 to 5 years.

Mitigation included under this alternative included the following.  All wildland fires resulting from unplanned ignition will be suppressed.  For all Park wildland fires, Park Management will select an appropriate suppression response, commensurate with their responsibility to protect life and property, and minimize impacts to the Park's historical, cultural and natural resources.  Suppression of wildland fires and management of prescribed fire would be based on accepted smoke management principals and in accordance with smoke management guidelines published by the State of South Carolina (Appendix E), thereby minimizing the risk of adverse air quality impacts.  If indications were that smoke from a fire had potential for negative impacts such as reduced visibility along travel routes, appropriate actions would be taken in advance to minimize those impacts, such as notifying highway and aviation authorities.  Particulate emissions from all fires are a concern.  Careful use of prescribed fire with regard to fuel moisture and weather conditions would minimize adverse impacts.  Suppression strategies for wildland fire would utilize those approaches which are expected to minimize adverse impacts of particulate emissions when possible.  A memorandum of understanding (MOU) is in place with the Macedonia Volunteer Fire Department (Appendix F).

Selection of attack strategies and equipment will take into account firefighter and public safety, effective control of the wildland fire and minimizing alterations of soils, vegetation, trails and structures.  Specific guidelines include (but are not limited to):

• Minimize use of fire retardants.

• Cold-trail the fire edge when possible.

• Use natural firebreaks or wet lines when possible.

• Use of soaker hose or foggers in mop-up.

Minimize widths of fire lines commensurate with effectiveness.

• Minimize tree felling commensurate with effectiveness and safety.

• Minimize use of heavy tracked equipment, especially in off-road applications.   Use only as a last resort to save life and property.

Prescribed fires would be ignited only under the most favorable weather conditions for efficient fuel combustion, and best smoke and particulate transport and mixing.  Attention to wind direction, speed and mixing conditions would minimize impacts to smoke sensitive areas.  Visitors who may be temporarily inconvenienced will be informed about the practices being applied and expected outcomes.  Use of prescribed fire to manage fuel loading in the Park may often make backfiring a preferred method of suppression because lower fuel loadings make that technique less risky.  This could save considerable amounts in suppression costs, and lessen impacts due to more conventional suppression techniques requiring fire line construction.  All prescribed fires which exceed prescription parameters will be declared uncontrolled wildland fires and suppressed.

Appropriate rehabilitation action will be taken following all wildland fire suppression and prescribed burning activities when the impacts of the fire or associated suppression activities were significant and can be mitigated.  If the previously outlined minimum-impact suppression guidelines were used, minimum rehabilitation will typically be necessary.  Rehabilitation activities may include (but not be limited to):

• Flush-cutting all stumps cut with chainsaws.

• Water-barring constructed fireline where erosion is likely.

• Re-contouring line trenches.

• Spreading debris associated with fireline construction.

• Raking debris over constructed firelines.

• Removing abandoned equipment, supplies and trash.

• Cleaning camps, heliports and drop points.

• Use native vegetation to mulch eroded areas.

• Allow natural re-vegetation to follow its natural succession.

Many of these activities (for example, digging trenches, cutting trees, and burning underbrush) will be done only as necessary to mop up after a wildland fire, and all actions will in the longer term protect and benefit the historical, natural and cultural resources of the Park. 

Areas having either wildland fire or prescribed fire would be closed to the visiting public.  Prescribed fires would be planned so as to minimize adverse impacts on the visiting public by scheduling burning during periods of lower public use, and use of night burning when and where feasible.  Opportunities would be utilized to inform the public about the advantages of prescribed fire and fire fuels management resulting from ongoing fire management activities.  Plans are in place to manage evacuation of Park visitors and staff from wildland fire affected areas of the Park, or from the entire Park, as necessary.

C.  Alternative 3 - Use of Mechanical Fuel Reduction Initially and Subsequent Use of Prescribed Fire for Fire Fuels Management and Other Benefits (Proposed Action)

Under this alternative mechanical means would be used for initial reduction of heavy fire fuel loadings (estimated to be 7 to 16 tpa).  Subsequently, prescribed fire would be used to manage fire fuel loadings and  to provide the full  range of other management and environmental benefits of prescribed fire.  Under this alternative, hand tools and power tools such as axes, brush saws and chain saws, and mechanical equipment such as brush mowers, would be used to sever and remove hazardous fire fuels to substantially reduce fire fuel loadings.  The goal would be to reduce fire fuel loadings down to low to medium levels for these fuel types (4 to 12 tpa).   Mechanical fuel reduction typically would be used only once on areas which could be subsequently prescribed burned.  Mechanical fuel reduction might be required approximately every 5 years on sites Park management decided were not candidates for prescribed burning.  It is estimated that prescribed fire would be feasible over about 60 to 70 percent of the Park (about 550 acres).  Prescribed fire would be used after mechanical fuel reduction to manage fire fuel loadings, and to reestablish fire as a force guiding succession of biotic communities, just as drought, windstorms, and attacks of native insects have done for centuries.   Prescribed fire would also be used to achieve other management objectives such as vista clearing, controlling exotic plants, and improvement of wildlife habitat through restoration of a Piedmont fire climax ecosystem.

Mitigation included under this alternative included the following.  All wildland fires resulting from unplanned ignition will be suppressed.  For all Park wildland fires, Park Management will select an appropriate suppression response, commensurate with their responsibility to protect life and property, and minimize impacts to the Park's historical, cultural and natural resources.   A memorandum of understanding (MOU) is in place with the Macedonia Volunteer Fire Department (Appendix F).

Suppression of wildland fires and management of prescribed fire would be based on accepted smoke management principals and in accordance with smoke management guidelines published by the State of South Carolina (Appendix E), thereby minimizing the risk of adverse air quality impacts.  If indications were that smoke from a fire had potential for negative impacts such as reduced visibility along travel routes, appropriate actions would be taken in advance to minimize those impacts, such as notifying highway and aviation authorities.  Particulate emissions from all fires are a concern.  Careful use of prescribed fire with regard to fuel moisture and weather conditions would minimize adverse impacts.  Suppression strategies for wildland fire would utilize those approaches which are expected to minimize adverse impacts of particulate emissions when possible. 

Selection of attack strategies and equipment will take into account firefighter and public safety, effective control of the wildland fire and minimizing alterations of soils, vegetation, trails and structures.  Specific guidelines include (but are not limited to):

• Minimize use of fire retardants.

• Cold-trail the fire edge when possible.

• Use natural firebreaks or wet lines when possible.

• Use of soaker hose or foggers in mop-up.

• Minimize widths of fire lines commensurate with effectiveness.

• Minimize tree felling commensurate with effectiveness and safety.

• Minimize use of heavy tracked equipment, especially in off-road applications.   Use only as a last resort to save life and property.

Generally, ecological effects of fire fuels reduction by mechanical methods and prescribed fire are considered to be positive for floral and faunal communities and for natural and cultural resources.  When mechanical methods for fuels management are required, minimum impact methods such as  powered hand tools and light tractors will be used.  Mechanical reduction of fire fuels will be done in three phases to spread short-term negative impacts over time and space.  Prescribed fires would be ignited under the most favorable weather conditions for efficient fuel combustion, and best smoke and particulate transport and mixing.  Attention to wind direction, speed and mixing conditions would minimize impacts to smoke sensitive areas.  All prescribed fires which exceed prescription parameters will be declared uncontrolled wildland fires and suppressed.

Rehabilitation will be required only when the impacts of the fire or associated suppression activities were significant and can be mitigated.  If the previously outlined minimum-impact suppression guidelines were used, minimum rehabilitation will typically be necessary.

Appropriate rehabilitation action will be taken following all wildland fire suppression and prescribed burning activities when the impacts of the fire or associated suppression activities were significant and can be mitigated.  If the previously outlined minimum-impact suppression guidelines were used, minimum rehabilitation will typically be necessary.  Rehabilitation activities may include (but not be limited to):

• Flush-cutting all stumps cut with chainsaws.

• Water-barring constructed fireline where erosion is likely.

• Re-contouring line trenches.

• Spreading debris associated with fireline construction.

• Raking debris over constructed firelines.

• Removing abandoned equipment, supplies and trash.

• Cleaning camps, heliports and drop points.

• Use native vegetation to mulch eroded areas.

• Allow natural re-vegetation to follow its natural succession.

Many of these activities (for example, digging trenches, cutting trees, and burning underbrush) will be done only as necessary to mop up after a wildland fire, and all actions will in the longer term protect and benefit the historical, natural and cultural resources of the Park

Areas having either wildland fire or prescribed fire would be closed to the visiting public.  Prescribed fires would be planned so as to minimize adverse impacts on the visiting public by scheduling burning during periods of lower public use, and use of night burning when and where feasible.  Visitors who may be temporarily inconvenienced will be informed about the practices being applied and expected outcomes. Opportunities would be utilized to inform the visitors and the general public about the advantages of prescribed fire and fire fuels management resulting from ongoing fire management activities.  Plans are in place to manage evacuation of Park visitors and staff from wildland fire affected areas of the Park, or from the entire Park, as necessary.

D.  Alternatives Considered But Not Analyzed Further in This EA
There were no other alternatives considered

III.  AFFECTED ENVIRONMENT
A.  Location and Physiography
The Park is located in northwestern Cherokee County, SC, ten miles northwest of Interstate 85,  and two miles east of Chesnee, SC , southeast of the intersection of SC11 and SC110.  Thus the Park is in a rapidly urbanizing corridor stretching  from north of Richmond, Virginia to Atlanta, Georgia and beyond.  Interstate 26 linking Charleston, South Carolina and Asheville, North Carolina passes through Spartanburg, South Carolina just 14 miles southwest of the Park.  Interstate 77 linking Columbia, South Carolina and Charlotte, North Carolina and points beyond, passes within 65 miles east of the Park.  Thus millions of potential visitors have easy access to the Park.

The Park contains 842 acres within the Piedmont geophysical province (“foot of the mountains”).  Cowpens National Battlefield lies within the upland section of the Piedmont physiographic province.  This upland is comprised of Archean metamorphic rock which has weathered over the years to form a gently rolling plateau that today is dissected by a number of slow-running streams.  The battlefield is situated on a ridge line along which Highway 11 runs.  On the major portion of the site, south of the highway, a dendritic pattern of drainage forms small streams--Little Buck and Island creeks--which flow into Zekial Creek.  Ultimately, Zekial Creek empties into the Pacolet River to the southwest.  North of the highway, the land drains into Suck Creek which flows into North Carolina and empties into the Broad River.  Zekial and Suck Creeks are Class B streams, i.e., their waters are suitable for domestic water supply, with treatment, and for the propagation of fish.  Elevation of the site ranges from 860 feet at the southern boundary to 985 feet near the U.S. Monument.  There are no significant geological formations such as fossils, minerals, rock out-croppings, or severe depressions, but there are some erosion gullies caused by past farming practices.

B.  Soils
About 41 percent of the project area, mostly on the ridge tops, is covered with soils of the Appling series.  These are sandy loams with 2 to 6 percent slopes.  They were formed on weathered gneiss, are deep, well-drained and easy to till.  Infiltration is moderately rapid and runoff is slow.  Terraces and outlets are needed to dispose of excess water that causes erosion.  The soil responds to lime and fertilizer.  Where the sandy clay loam subsoil has been exposed, there are severely eroded areas.  The higher elevations, along the ridge, have Madison and Cecil Sandy Loam soils, with 2 to 6 percent slopes.  This oil type covers 23 percent of the battlefield.  The Madison and Cecil types are so similar, they were mapped together.  They are characterized as deep, well-drained, friable, and supply much moisture to plants.  Cecil Sandy Loam, 2 to 6 percent slopes, occurs on about 16% of the Park  This is deep, well drained, friable soil  of medium acidity.  Much of this soil in the county supports stands of hardwoods.

Along drains and at their heads occurs Worsham Sandy Loam, 0 to 6 percent slopes.  This deep, poorly​ drained, firm soil is of low fertility and it covers about 14 percent of the Park.  Most of this soil is in pasture or mixed hardwoods of poor quality.

The remaining 6 percent of the Park has Cecil Clay Loam, Madison and Cecil Clay Loams, and Local Alluvium.  The clays (5 percent) are severely eroded and are suited mostly to trees.  The Local Alluvium (1 percent) occurs in only one 3.8-acre area east of the Robert Scruggs' House and is bisected by Green River Road.  It is composed of soil material that washed from nearby areas.

C.  Vegetation 
Typical Piedmont vegetation is strongly stratified by topography and land use history.  Ridges and upper slopes are dominated by oak-hickory with intrusions of pine, typically shortleaf, as a mixture to form mixed pine hardwood stands, or rarely in nearly pure stands following some major disturbance.  Lower slopes and stream bottoms, especially slopes with northern and eastern exposures are more moist and are dominated by yellow poplar, sweet gum, red maple, 
 and black gum.  Almost all sites within the Piedmont have been farmed within the last 150 to 200 years except where topography was very extreme.  Land was typically farmed until soils were depleted to the point of no longer supporting crop production.  At that point, fields were abandoned and natural forest vegetation pioneered on those sites.

When land was purchased to expand the Park in the early nineteen-seventies, about 295 acres were forest in natural stands of mixed species and loblolly pine plantations. About one-third of the remaining 547 acres was under cultivation (182 acres), while the balance was in fallow fields, pastures, garden crops, orchards, turf, roadways, residential and commercial sites.  Therefore, almost two-thirds of the Park is in some natural successional stage of age 25 years or less, depending on maintenance history.  This in part explains the extremely heavy fire fuel loadings.  Recent land use history also explains why there are so many invasive and other exotic plant species, including multi-flora rose, privet, blackberry, Japanese honeysuckle, lespedeza, tree-of-heaven, mimosa, wisteria, and kudzu. Dr. Gillian Newberry, University of South Carolina, Spartanburg is compiling a plant species list for the Park (Appendix A).   The only known occurrence of an endangered or threatened plant in the Park is the threatened Hexastylis naniflora (Heartleaf Ginger) which occurs predominantly along the creeks, especially in the headwater areas.

D.  Wildlife
Wildlife habitat can be described as marginal, at best, under current conditions.  While there are many edges and margins along breaks and changes in vegetation, most stands of vegetation, other than grasses, are too dense to allow much sunlight to reach the forest floor, so the all important layer of ground vegetation is largely absent.  Species richness and abundance could be greatly increased with better habitat.  This is especially important from a landscape perspective because wildlife habitat is rapidly being destroyed or negatively altered over much of the area surrounding the Park as residential and light commercial developments proceed at a rapid pace.  A checklist of birds in the Park, developed by the Piedmont Audubon Society, Spartanburg, SC, over a two-year period, lists 76 species (Appendix B).   A preliminary update on a herpetofaunal survey by Dr. R. Brent Thomas found only 22% of the total species expected to be collected (Appendix C).  Severe drought probably contributed, in part, to the low numbers of species found so far according to Dr. Thomas.   Similar results were found in a small mammal survey conducted by Dr. David K. Ferris (Appendix D).  In the first year of trapping he was able to find only 5 of 16 expected species (31%).  He also cites the drought as partly to blame for the small number of species found (Ferris 2001).

E.  Aquatic/Wetland Resources 

The Park is on a ridge dissected by the Green River Road, so its watercourses are first, and rarely second order streams.  Three tributaries of Sucks Creek drain northeasterly emptying into the Broad River.  Five tributaries of Zekial Creek drain southward emptying into the Pacolet River.  A small branch with headwaters near the visitors center flows southwesterly, emptying into the Pacolet River.   The only other surface water resources are a series of ephemeral springs which occur at several places throughout the Park.  The springs are now being mapped and described.  The relative scarcity of aquatic resources make them all the more important to the Park.  No wetland areas have been delineated in the Park.  Any wetlands which may be present are small, and closely associated with the drainages described.  A water quality assessment for the Park was done February 2000 through March 2001 (Turner et al. 2001).  Despite very dry conditions, concentrations of chemicals and nutrients were found to be quite low.  Other indicators of water quality were found to be acceptable to good, with the exception of fecal coliform levels which in several instances were above the DHEC standard.  The authors speculate that this might be due in part to stream crossings frequented by horses.

F.  Rare, Threatened and Endangered Species
There are no threatened or endangered animal species reported in the Park.  There is only one threatened plant species in the Park which is on the federal and state threatened lists: Hexastylis naniflora (Heartleaf Ginger).

G.  Recreation Resources
Day-time picnic and hiking areas are distributed along the motor tour route.

H.  Cultural and Historical Resources
The most significant resources to be managed in the Park are cultural and historical resources associated with the core battlefield itself, complemented by many other sites of historical interest such the 1932 United States Monument, 1845 Washington Light Infantry Monument, Robert Scruggs House (circa 1828), Richard Scruggs Chimney (circa 1811), and the Green River Road.  Use, interpretation and enjoyment of these cultural and historical resources is greatly enhanced and facilitated by the surrounding natural resources which are to be protected and enhanced through natural resource management.  All of these resources are at risk to a high degree by catastrophic wildland fire.  

I.  Non-historic Buildings and Facilities
Non-historic buildings and facilities included the Visitors’ Center, Park Administration Building, two residences, picnic shelter, maintenance facility including hazardous materials storage building, above-ground diesel fuel tank and storage sheds. 

J.  Wildland-Urban Interface
Wildland-urban interface refers to the boundary of the Park where wildland and residential areas meet and potentially impact each other.  The Park is in a rapidly urbanizing area.  Surrounding land has been subdivided into numerous home sites, with many homes literally on the Park boundary.  Associated churches, commercial, public service and other structures abound in adjacent areas.  As hazardous fire fuels accumulate on Park lands, the increasing risk of catastrophic wildland fire puts these structures at increasing potential risk.  The trend toward development adjacent to the Park has accelerated in recent years, resulting in diminishing areas of privately owned open space surrounding the Park . The Park has no control over this development. However, the development dictates to a large degree the kinds of management programs, policies, and hazards and risks that the Park must address.

K. Air Quality

Smoke from wildland fire is a chemical air pollutant and therefore is subject to scrutiny under federal guidelines and laws promulgated by the US Environmental Protection Agency (EPA).  These guidelines are implemented in South Carolina by the South Carolina Forestry Commission (SCFC) through its Smoke Management Guidelines (SCFC, 1996 – Appendix E).  It shall be the policy of the Park to implement and follow these and future guidelines issued by the SCFC, consistent with EPA and other competent authorities.  

A second aspect of smoke management is related to smoke as it may degrade atmospheric visibility particularly for operation of automobiles and aircraft.  Smoke can also be a health risk particularly for the elderly and for people under medical care for respiratory illness.  An air quality monitoring station is located in the Park.  Acid rain and ozone levels have exceeded federal standards during several periods in past years.  The most recent data available is found in an Annual Data Summary from 1999 published by the NPS Air Resources Division (Gaseous Air Pollutant Monitoring Network) for the battlefield cites significant potential air quality problems (Figure 1).  The effects of high ozone levels on plant species has not been thoroughly investigated, but white pine is known to be extremely sensitive.  Clearly, the potential for air quality impacts exists due to the nearness of the Park to urbanized areas, major highways, and a coal-fired power generating plant.  Prescribed burning and wildland fire produce emissions including particulates, gaseous hydrocarbons, and carbon monoxide (USDA 1979).  Burning of industrial fossil fuels creates similar emissions including sulphurous and nitrogenous oxides.  These oxides and volatile organic compounds in sunlight can produce ozone.  So, the potential for air quality impacts is clearly present.  Maintaining acceptable air quality in the Park and its surrounding communities is mandated by law, thus air quality is an important fire management issue.

Utmost caution will be used to avoid putting excessive amounts of smoke into smoke-sensitive areas as an atmospheric chemical and visual pollutant.  Each prescribed burning plan will address this issue specifically and knowledgeably in relation to all pertinent factors such as weather,  fuel loadings and condition.  The Park will follow the air quality implementation plans for the State of South Carolina (Appendix E).

Table 1.  Ambient ozone concentrations in parts per billion (ppb) over South Carolina in years 1991













 through April, 2001, measured as the average 4th high daily maximum 8‑hour ozone concentration














Monitoring
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

County
Site
     ppb
     ppb 
    ppb
    ppb
    ppb
    ppb
    ppb 
    ppb
    ppb
    ppb
    ppb

Abbeville
Due West 
0.069
0.081
0.076
0.081
0.082
0.071
0.078
0.091
0.091
0.085
0.076

Aiken
Jackson 
0.068
0.073
0.077
0.079
0.074
0.085
0.085
0.098
0.086
0.093
0.081

Anderson
Powdersville 
0.074
0.076
0.090
0.087
0.093
0.086
0.086
0.102
0.099
0.084
0.081

Barnwell
Barnwell 
0.084
0.081
0.078
0.079
0.068
0.079
0.084
0.095
0.088
0.090
0.073

Berkeley
Bushy Park 
0.072
0.068
0.076
0.074
0.066
0.076
0.073
0.083
0.081
0.080
0.070

Charleston
Army Reserve 
0.071
0.073
0.078
0.076
0.070
0.070
0.061
0.081
0.084
0.083
0.065

Charleston
Cape Romain
0.059
0.071
0.068
0.066
0.075
0.071
0.082
0.076
0.082
0.076
0.063

Cherokee
Cowpens NB
0.077
0.085
0.082
0.082
0.084
0.080
0.090
0.096
0.094
0.088
0.072

Chester
Chester 
0.069
0.079
0.085
0.078
0.093
0.080
0.089
0.093
0.094
0.078
0.078

Colleton
Ashton
0.067
0.075
0.077
0.075
0.072
0.075
0.078
0.087
0.083
0.080
0.076

Darlington
Pee Dee 


0.080
0.084
0.072
0.079
0.085
0.089
0.092
0.087
0.080

Edgefield
Trenton 
0.068
0.069
0.085
0.074
0.076
0.075
0.078
0.091
0.087
0.079
0.075

Oconee
Long Creek 
0.070
0.072
0.082
0.081
0.078
0.073
0.079
0.093
0.087
0.080
0.076

Pickens
Clemson 
0.077
0.079
0.092
0.073
0.084
0.087
0.080
0.096
0.095
0.081
0.075

Richland
Sandhill 
0.078
0.084
0.094
0.085
0.081
0.079
0.082
0.096
0.095
0.097
0.087

Richland
Parklane
0.074
0.070
0.089
0.082
0.080
0.082
0.088
0.098
0.094
0.096
0.080

Richland
Cong. Swamp 
0.059
0.066
0.062
0.064
0.076
0.073
0.065
0.081
0.081
0.074
0.075

Spartanburg
N. Spartan. FD 
0.084
0.075
0.081
0.083
0.086
0.086
0.088
0.097
0.101
0.089
0.085

Union
Delta 
0.070
0.075
0.079
0.080
0.083
0.079
0.081
0.087
0.085
0.079
0.079

Williamsburg
Indiantown 
0.077
0.084
0.082
0.072
0.071
0.070
0.071
0.079
0.076
0.077
0.066

York
York 
0.082
0.076
0.100
0.085
0.087
0.079
0.081
0.087
0.092
0.076
0.076

Annual
 Means
0.072
0.076
0.082
0.078
0.079
0.078
0.080
0.090
0.089
0.083
0.076

IV.  ENVIRONMENTAL CONSEQUENCES
A.  Soils
Methodology included reference to the Cherokee County Soil Survey for descriptions of the soils in the Park, discussions with the Chief Ranger on soils problems and experiences in the past, and reference to other literature about potential issues with these soil series in relation to mechanical fuels reduction and fire management.

1.  Alternative 1 - No Fire Fuels Management and No Use of Prescribed Fire (No Action)  

Soil erosion as a result of wildland fire has not historically been a problem in the Park.  Although soils are erodable and a few slopes are steep, wildland fires have rarely denuded the soil of all litter or other organic debris because the duff typically contains enough moisture to prevent burning in the lower layers.  Erosion would be probable if a wildland fire occurred with extremely low moisture conditions, on steep slopes and in areas where extremely high buildups of fire fuels were available such as beetle-killed or storm damaged areas.  Heavy fire fuel buildups are now prevalent in the Park so under this alternative, soil damage, including erosion could result from an intense wildland fire.  If erosion were to occur as a result of wildland fire, Policies mandate rehabilitation of affected sites.

2.  Alternative 2 - Use of Prescribed Fire for All Fire Fuels Management and Other Benefits  

Under this alternative, prescribed fire would be used to initially burn and reduce the extremely heavy fuel loadings in the Park, and then subsequently be used to maintain and manage fuel loadings, and to obtain other benefits of prescribed fire in this ecosystem. But given the fact that prescribed fire in heavy fuels could easily get hotter than expected, or even turn into an uncontrolled fire (2.1.2), this alternative presents a high risk that soil damage of some extent could likely occur.

According to A Guide For Prescribed Fire in Southern Forests (Wade 1988):

“Prescribed burning in the South normally causes little or no detectable change in the amount of organic matter in surface soils.  In fact, slight increases have been reported on some burned areas.  Prescribed under-burns will not cause changes in the structure of mineral soil because the elevated temperatures are of brief durations.  However, burning piled or wind-rowed debris, or burning when fuel and/or soil moisture conditions are extremely low, may elevate temperatures long enough to ignite organic matter in the soil as well as alter the structure of soil clays.” (p.9)

3.  Alternative 3 - Use of Mechanical Fuel Reduction Initially and Subsequent Use of Prescribed Fire for Fire Fuels Management and Other Benefits (Proposed Action)
Under Alternative 3, hand labor and mechanical equipment would be used to remove fire fuels from the Park, prior to initiation of prescribed burning on a particular burn area.  The risk to soils is that equipment might compact and rut soils, or might loosen or remove the litter layer leaving soils exposed to erosion   The positive benefits of Alternative 3 to soils is that as a result of elimination of heavy fuels and initiation of prescribed burning, abundant ground vegetation will increase the thickness of the litter layer and increase the number of fine roots near the surface helping to hold soil in place.

4.  Conclusions Regarding Soils
Alternatives 1 and 2 carry a moderate to high risk of uncontrolled wildland fire which would lead to soil erosion in areas denuded by fire.  Alternative 3 greatly decreases this risk by first mechanically removing heavy fuel buildups, and then initiating prescribed fire under carefully controlled conditions.  Under alternative 3, care must be taken to minimize soil compaction and surface disturbance as equipment is used to reduce fuels.
B.  Vegetation
Methodology included a review of the plant species list compiled by Dr. Newberry (Appendix A), a discussion with Dr. David Van Lear on fire effects in Piedmont oak forests, and a literature review of fire effects and fuel loadings in typical Piedmont forests.

1.  Alternative 1 - No Fire Fuels Management and No Use of Prescribed Fire (No Action) 

This alternative would continue forest succession along an unnatural trajectory for pine and mixed pine-hardwood communities which have historically evolved with low intensity natural fires at frequent intervals.  Without fire in these pine dominated communities, pines are gradually lost to pine beetles, lightning and wind-throw to be replaced by more shade tolerant hardwoods.  Where pine does become established, it is subject to beetle attack because of its typically overly dense stocking, thus perpetuating its unnatural succession without low intensity fire.  

2.  Alternative 2 - Use of Prescribed Fire for All Fire Fuels Management and Other Benefits 

Use of prescribed to bring the heavy fire fuels loadings down to a manageable level is possible but only with high risk of injury to trees and other vegetation because of the difficulty managing prescribed fire and predicting its impacts with such heavy fuel loadings.  The risk of a prescribed fire getting out of control is also higher with heavy fuel loading.  The consequences of an uncontrolled fire in the Park could be devastation to  trees and other vegetation.

3.  Alternative 3 - Use of Mechanical Fuel Reduction Initially and Subsequent Use of Prescribed Fire for Fire Fuels Management and Other Benefits (Proposed Action)  

Use of mechanical fuel reduction before the introduction of prescribed fire would circumvent the high risk of prescribed fire in such heavy fuel loadings.  It would also provide a head start on controlling many invasive exotics which now flourish in the Park.  Once fuels are down to manageable levels, prescribed fire can be used to maintain appropriate fuel levels.  There is a risk that if equipment scarifies and loosens surface soils, invasive exotic plants are likely to colonize.  Subsequent prescribed fire and/or herbicides could be used to control such an invasion.

Use of prescribed fire would most closely mimic vegetation conditions during the mid to late seventeen hundreds for forests in the Park.  Natural variation in fire fuel loading, fuel moisture and topography would create a mosaic of slightly varying burning intensities resulting in more natural and wider plant diversity.  Smaller hardwoods would be gradually replaced with pine on dryer sites.  Hardwoods would persist on more moist higher elevation sites, while fire would continue to be excluded from more moist low grounds near streams,.  Pine-hardwood mixtures would become more prevalent.  Use of prescribed fire would be the best way to maintain the battlefield as an open woodland meadow.

4.  Conclusions Regarding Vegetation
Alternatives 1 and 2 carry with them the high risk of uncontrolled wildland fire in the near or longer term future.  Uncontrolled wildland fire would probably kill many large, mature trees along with other smaller vegetation.  Loss of large numbers of large trees would negatively impact the mission of the Park to interpret the Battle of Cowpens because reports indicate that scattered large trees were present on the battlefield, and that denser forests surrounded it.  Alternative 3 addresses the risk of high fuel loading initially by mechanical removal, and subsequently through periodic use of prescribed fire.  Use of prescribed fire would also gradually restore the vegetated landscape to conditions similar to those at the time of the Battle of Cowpens, when low intensity woodland fire frequently burned across the landscape, maintaining what is called the Piedmont fire climax ecosystem.

C.  Wildlife
Methodology included a review of results of ongoing animal surveys of birds (Appendix B), herpetofauna (Appendix C), and mammals (Appendix D), a visual inspection of stand conditions and an evaluation of landscape habitat diversity from aerial photography.

1.  Alternative 1 - No Fire Fuels Management and No Use of Prescribed Fire (No Action) 

With no fire fuels management and no other benefits of prescribed fire, wildlife species would continue to suffer in the long term.  Marginal habitat now would only become poorer.   The current decline in habitat diversity could not be reversed. Soft and hard mast producing species are critical food producers for wildlife species in the Park.  Lack of fire allows less desirable, shade tolerant species to replace oaks and other mast producers.   Browsing species such as the white-tailed deer, and ground feeding birds and rodents would suffer from lack of fire because high understory and mid-story vegetation would not allow light to reach the ground and produce wildlife food in reach of the ground feeding species.

2.  Alternative 2 - Use of Prescribed Fire for All Fire Fuels Management and Other Benefits
Alternative 2 presents a high risk of initial prescribed fire being too hot, at least in places, for maximum wildlife habitat benefit as too much desirable vegetation may be removed.  In the worst case, if an unmanageable prescribed fire got out of control, large areas of wildlife habitat could be destroyed as heavy fire fuels were consumed.

3.   Alternative 3 - Use of Mechanical Fuel Reduction Initially and Subsequent Use of Prescribed Fire for Fire Fuels Management and Other Benefits (Proposed Action) 

Mechanical reduction of fire fuels could have some adverse impacts on certain wildlife species in terms of disturbing or destroying bird nests, disturbing burrows and reducing cover.  These impacts could be minimized by doing the work in late summer, fall and early winter, after nesting season, and when use of soft mast is seasonally declining. By doing the work in three phases, impacts will be distributed over time and space. 

Use of prescribed fire would result in recovery of the natural mosaic of differing  vegetation essential to species diversity, thus leading to an increase in diversity of wildlife species.  Habitat diversity is often positively correlated with success in breeding and rearing of young. Use of prescribed fire in all forest habitats would help cavity-nesting birds by killing a few trees to become snags which provide important habitat in terms of cavities and foraging for insects.   Some snags which may be close to fire breaks, trails or roadways may need to be removed if they pose an unacceptable threat to safety.

Prescribed fire used as a management tool to maintain a natural habitat mosaic would be very beneficial to  neo-tropical migratory bird populations by maintaining early successional stages of many vegetational communities.  Several neo-tropical migratory bird species, including prairie warblers, golden-winged warblers, chestnut-sided warblers, and orchard orioles, have been identified as species of management concern due to their declining populations and dependence on early successional habitats.

4.  Conclusions Regarding Wildlife
Alternative 1 offers no vegetation management which will result in continuing decline wildlife habitat quality and diversity, or in the worst case, catastrophic wildland fire which would indiscriminately destroy wildlife and its habitats.  Alternative 2 presents a similarly high risk of catastrophic wildland fire because of the difficulty of controlling prescribed fire in heavy fire fuels, or predicting its impacts even under controlled conditions.  Alternative 3 would, in the long term, provide the best alternative for wildlife species in the Park.  It would create favorable conditions for hard and soft mast producing species in the Park.  Currently, the lack of fire has caused many hard mast-producing trees to be replaced with non-mast producers.  Hard and soft mast are the most important food sources for mammalian  species in the Park.  It would also create more wildlife foods of other types, herbs, grasses, legumes, etc. for all species of wildlife.  Prescribed fire would result in a more natural mosaic of vegetative types, increasing vertical and horizontal biological diversity, and essentially reverse the pattern described under Alternative 1, which is the option currently used in the management of the Park.  

D.  Aquatic/Wetland Resources
Methodology included a review of the Water Quality Assessment of Cowpens National Battlefield (Turner et al. 2001), soil erodability, and widths and vegetative cover of natural stream buffers from aerial photography.

1.  Alternative 1 - No Fire Fuels Management and No Use of Prescribed Fire (No Action)  

No use of prescribed fire may slightly reduce surface and ground water yields to streams, but the impact would be small.  However, no use of prescribed fire and the attendant buildup of fire fuels increases the risk of a catastrophic wildland fire which could result in heavy erosion from loss of ground cover, construction of fire lines and traffic of fire fighting equipment.  This could occur even thought minimum impact fire fighting measures would be used to the extent possible.  With heavy fuel loading, an uncontrolled wildland fire could heavily damage water sources by releasing large quantities of ash, nutrients, and sediment to water bodies in only a few days.

2.  Alternative 2 - Use of Prescribed Fire for All Fire Fuels Management and Other Benefits 
Use of prescribed fire to reduce heavy fuel loading now in Park would pose a high risk to wetland resources because fire breaks would have to be constructed parallel to stream bottoms to protect large hardwood trees and associated vegetation.  Construction could lead to compaction and erosion of soils, and delivery of sediment to streams.  Heavy fuels pose the risk that a prescribed fire could escape and become uncontrolled resulting in damages indicated under Alternative 1.

3.  Alternative 3 - Use of Mechanical Fuel Reduction Initially and Subsequent Use of Prescribed Fire for Fire Fuels Management and Other Benefits (Proposed Action)
Careful use of mechanical fuel reduction methods should cause no harm to aquatic resources or wetlands because streams would have buffer areas in which no mechanical activities would be done.  Slightly increased water yields may be seen in some sub-watersheds but the buffer zones should prevent any possible negative impacts.  

Use of prescribed fire following mechanical reduction of fuels should pose no large risk of adverse impacts to aquatic resources or wetlands.  Prescribed fire plans would be developed with adequate natural or enhanced buffer strips to protect streams from adverse impacts.  Slightly elevated amounts of sediments and nutrients which may be released from a recently burned areas would be natural, limited in amount and duration, and would enhance natural diversity by naturally enriching the aquatic ecosystem.  Use of prescribed fire would be in grassed uplands, pine and mixed pine-hardwood forests which generally are in the upper portions of the landscape, away from streams.  Pure hardwood areas adjacent to streams would be used as natural buffers.

4.  Conclusions Regarding Aquatic/Wetland Resources
The elevated risk of catastrophic wildland fire associated with Alternatives 1 and 2 poses the greatest threat to aquatic and wetland resources.  Impacts would result from rapid release of ash, nutrients and sediment to streams, and elevated water temperatures due to lack of shading of soils and streams.  Alternative 3 minimizes the risk of catastrophic wildland fire and therefore minimizes the risk of potential impacts which are more likely under alternatives 1 and 2.  In addition, natural buffers for protection of wetlands and water bodies will be protected from wildland fire through effective fire fuel management over the remainder of the Park.

E.  Threatened and Endangered Species
There are no known threatened or endangered animal species, although surveys are being done using list of threatened and endangered species published by the US Fish and Wildlife Service and state agencies.  There is only one threatened plant species in the Park: Hexastylis naniflora (Heartleaf Ginger).  A plant survey is in progress by Dr. Gillian Newberry (Appendix A) who has long been a volunteer with The Nature Conservancy.   This plant typically occurs in  wetlands and uplands adjacent to water bodies.  It is reported that fire will kill this plant.  Under all alternatives, buffer areas adjacent to all water bodies and in other areas, as necessary, will be managed to protect this species. 

F.  Recreation Resources
Methodology included an onsite review of recreation resources and amenities and a discussion with the Chief Ranger on the typical patterns of utilization of those resources.  The locations and spacial relationships of recreation resources and the areas to be treated with mechanical fire fuels reduction and/or prescribed fire were studied from aerial photography.

1.  Alternative 1 - No Fire Fuels Management and No Use of Prescribed Fire (No Action)  

No fuels management and no use of prescribed fire would heighten the risk of catastrophic wild  fires with potentially large negative impacts on visitor use and safety.  Hazards from dense smoke, emergency vehicular traffic, forced evacuation, and risk of personal injury from the fire itself are potential negative impacts for visitors.  Forced Park closure due to uncontrolled  fire could prohibit visitor use. Destruction of visitor facilities and amenities, including the forested landscape, could impact visitor use for long periods into the future.

2.  Alternative 2 - Use of Prescribed Fire for All Fire Fuels Management and Other Benefits 
Use of prescribed fire to reduce heavy fuel loading in the Park would put visitors at risk because of the difficulty of managing prescribed fire in heavy fuels and the increased risk that the prescribed fire might get out of control with the consequences described under Alternative 1.  

3.  Alternative 3 - Use of Mechanical Fuel Reduction Initially and Subsequent Use of Prescribed Fire for Fire Fuels Management and Other Benefits (Proposed Action)  

Mechanical fuel reduction should pose no threat to recreational use in the Park except in the immediate area of the work, where visitors would not be allowed.  Barriers will mark and identify work areas.  Interpretive signs will explain the purpose of the work. 

Use of prescribed fire subsequent to mechanical fuels reduction would produce only occasional, managed negative impacts on visitor use due to light smoke, possible rerouting of some traffic and some added vehicular traffic.  Certain trails would be closed temporarily to facilitate prescribed burning activities.  Slightly and temporarily diminished benefits could be compensated through educational efforts to make visitors aware of the purposes and benefits of prescribed fire.  The differences and relationships between prescribed fires and wildland fires would be stressed.

4.  Conclusions Regarding Recreation Resources
The elevated risk of catastrophic wildland fire associated with Alternatives 1 and 2 poses the greatest threat to recreation resources such as trails and shelters and the forested landscape itself, as well as to the safety of human life.  The small impacts associated with mechanical fuel reduction and prescribed burning under Alternative 3, such as temporary visitor exclusion from work areas, and managed amounts of smoke, would be mitigated by signs and other information explaining the purposes and advantages of the activities.

G.  Cultural and Historical Resources
Methodology included an onsite review of cultural and historical resources and amenities and a discussion with the Chief Ranger on the typical patterns of utilization of those resources.  The locations and spacial relationships of cultural and historical resources and the areas to be treated with mechanical fire fuels reduction and/or prescribed fire were studied from aerial photography.

1.  Alternative 1 - No Fire Fuels Management and No Use of Prescribed Fire (No Action)  

Without management of fire fuel loading, the risk of catastrophic wild fire poses a large risk of destruction of most cultural and historical resources in the Park.  Effects of wild fire suppression activities, such as fire line construction and traffic by heavy equipment would also have negative impacts on these resources. 

2. Alternative 2 - Use of Prescribed Fire for All Fire Fuels Management and Other Benefits 

Use of prescribed fire with heavy fuel loadings would put cultural and historical resources at unacceptably high risk because of the difficulty of managing prescribed fire in heavy fuels and the consequent risk that it might escape and become uncontrolled with consequences described under Alternative 1.

3.  Alternative 3 - Use of Mechanical Fuel Reduction Initially and Subsequent Use of Prescribed Fire for Fire Fuels Management and Other Benefits (Proposed Action)   

Careful use of mechanical fuel reduction methods should cause no harm to cultural and historical resources.  Low impact, hand tactics would reduce the probability that unknown archeological resources would be seriously impacted.  In the short term, mechanical reduction of fuels in any part of the Park would immediately enhance protection of cultural and historical values at risk.  In the longer term, prescribed fire offers the dual benefits of keeping fire fuel loadings low, while restoring the Park landscape to the Piedmont fire climax conditions of the period of the Battle of Cowpens.

4.  Conclusions Regarding Cultural and Historic Resources
The elevated risk of catastrophic wildland fire associated with Alternatives 1 and 2 poses the greatest threat to cultural and historic resources because the intense heat and rapid rate of spread of such fires would put historic structures as well as historic forested landscape features at risk.  Cultural and historic resources would also be at risk due to wildland fire suppression efforts including fire line construction and compaction by heavy fire fighting equipment.  Under alternative 3, cultural and historic resources will be protected as low impact mechanical fuel reduction is followed by periodic prescribed burning under carefully controlled conditions.  

H.  Non-historic Buildings and Facilities

Methodology included an onsite review of non-historic buildings and facilities and a discussion with the Chief Ranger on the typical patterns of utilization of those resources.  The locations and spacial relationships of recreation resources and the areas to be treated with mechanical fire fuels reduction and/or prescribed fire were studied from aerial photography.
1.  Alternative 1 - No Fire Fuels Management and No Use of Prescribed Fire (No Action)  Without management of fire fuel loading, the risk of catastrophic wild fire poses a large risk of destruction of non-historic buildings and facilities in the Park.

2.  Alternative 2 - Use of Prescribed Fire for All Fire Fuels Management and Other Benefits 
Use of prescribed fire with heavy fuel loadings would put non-historic buildings and facilities at high risk because of the difficulty of managing prescribed fire in heavy fuels and the consequent risk that a prescribed fire might escape and become an uncontrolled wildland fire.

3.  Alternative 3 - Use of Mechanical Fuel Reduction Initially and Subsequent Use of Prescribed Fire for Fire Fuels Management and Other Benefits (Proposed Action)
Use of mechanical fuel reduction and subsequent, periodic use of prescribed fire to manage fire fuel loadings poses the minimum risk to non-historical buildings and facilities because it poses the minimum threat of larger than expected negative impacts of prescribed fire and minimum threat of uncontrolled wildland fire in the Park.

4.  Conclusions Regarding Non-historic Buildings and Facilities
The elevated risk of catastrophic wildland fire associated with Alternatives 1 and 2 poses the greatest threat to non-historic buildings and facilities because the intense heat and rapid rate of spread of such fires would put non-historic structures and facilities at risk.  Under alternative 3, non-historic buildings and facilities will be protected as low impact mechanical fuel reduction is followed by periodic prescribed burning under carefully controlled conditions.

I.  Wildland-Urban Interface
Methodology included a review of aerial photography to identify land uses in the vicinity of the Park, especially uses on adjacent land, and a discussion with the Chief Ranger on the growth trends in the area and issues to do with increasing pressures of urbanization in the area.

1.  Alternative 1 - No Fire Fuels Management and No Use of Prescribed Fire (No Action)  

The Park is a triangular tract of land between two busy highways: SC 11 and SC 110 which form the northeast and southwest boundaries.  To the south are Haynes, Bonner and New Pleasant Roads.  These highways are highly probable sources of ignition for fire whether accidentally or by arson.  Given the high risk of ignition from highways, reduction of heavy fire fuel loading must be a high priority.  If fire fuels continue to build, all Park resources, as well as homes, churches and small business which surround the Park are subject to increasing risk of damage or destruction by wildland fire.

2.  Alternative 2 - Use of Prescribed Fire for All Fire Fuels Management and Other Benefits 
Use of prescribed fire to reduce heavy fuel loading in the Park would put local residents and travelers, and their property at risk because of the difficulty of managing prescribed fire in heavy fuels and the increased risk that the prescribed fire might get out of control.  Travelers include pedestrians, motorists and the aviation community.  Emissions of heavy smoke would be of particular concern in this highly urbanized landscape which includes hospitals, churches, schools, roads, high speed  interstate highways and airways.

3.  Alternative 3 - Use of Mechanical Fuel Reduction Initially and Subsequent Use of Prescribed Fire for Fire Fuels Management and Other Benefits (Proposed Action) 
Use of mechanical fuel reduction and subsequent use of prescribed fire to manage fire fuel loadings poses the minimum risks to Park resources and to people and property surrounding the Park because it poses minimum threat of larger than expected negative impacts of prescribed fire and minimum threat of uncontrolled fire in the Park.

4.  Conclusions Regarding the Wildland Urban Interface
Population density and associated structures and amenities is expected to continue to increase around the Park.  Under Alternative 1, fire fuels would continue to build and to  increase the risk of destruction of life and property within the Park and in areas adjacent to the Park by way of catastrophic wildland fire.  Under Alternative 2, use of prescribed fire in heavy fuels already in the Park, would pose high risks of negative impacts due to heavy smoke, and the real possibility that a prescribed fire could get out of control and become an uncontrolled wildland fire.  Alternative 3 minimizes the risk of catastrophic wildland fire by first mechanically reducing heavy fuel loads and then using carefully controlled, periodic prescribed fire to manage fire fuel loadings.

J.  Air Quality
Methodology included a review of the historical record of air quality in the Park (Table 1) in relationship to other parts of South Carolina, and to the National Air Quality Standards promulgated by EPA, the Interim Air Quality Standards for Prescribed Burning by EPA (Appendix F), and the Smoke Management Guidelines published by the SC Forestry Commission (Appendix E), and a review of emissions of particulate matter in relationship to types of fires, amounts of fuels and fuel moisture (Wade 1988).

1.  Alternative 1 - No Fire Fuels Management and No Use of Prescribed Fire (No Action)  

No fire fuels management will lead to continued buildup of hazardous fire fuels in the Park, and proportionally increased risk of catastrophic wildland fire.  Wildland fire has the potential under moderate to extreme conditions to  release substantially, to enormously more particulates than prescribed fire.  Moreover, wildland fires may occur at times when atmospheric transport and mixing conditions may be less than favorable to extremely poor for smoke disbursal.  Buildup of hazardous fire fuels greatly increases the risk that a catastrophic fire would occur with production of smoke and associated particulates in amounts which could cause significant negative impacts on air quality with regard to health, visibility and aesthetics, in the Park, in neighboring communities and on highways and airways.  

2.  Alternative 2 - Use of Prescribed Fire for All Fire Fuels Management and Other Benefits  
Use of prescribed fire to reduce heavy fuel loading in the Park would put air quality at substantially high risk even though prescribed fires would be ignited under the most favorable weather conditions for efficient fuel combustion, and best smoke and particulate transport and mixing.  This is because of the difficulty of predicting impacts and of  managing prescribed fire in heavy fuels, and the increased risk that the prescribed fire will get out of control with the consequences described under Alternative 1.

3.  Alternative 3 - Use of Mechanical Fuel Reduction Initially and Subsequent Use of Prescribed Fire for Fire Fuels Management and Other Benefits (Proposed Action)
Impacts of emissions would be minimized under this alternative because heaviest fuel loadings would be removed mechanically with minimal emissions.  Subsequently, prescribed fires would be ignited under the most favorable weather conditions for efficient fuel combustion, and best smoke and particulate transport and mixing.  Attention to wind direction, speed and mixing conditions would minimize impacts to smoke sensitive areas such as hospitals and transportation corridors.  Smoke management would be coordinated under the statewide South Carolina smoke management guidelines (Appendix E).  Frequency and potential impacts of wildland fires and associated high rates of particulate emissions would be minimized through effective, continuing management of hazardous fire fuel loadings

4.  Conclusions Regarding Air Quality
The greatest threat to air quality is posed under Alternative 1 because fire fuel loading will continue to increase, as will the risk of a catastrophic wildland fire which would have the potential to release enormous quantities of smoke and associated particulates and chemical pollutants.  Under Alternative 2, prescribed fire would be used to reduce heavy fuel loading now in the Park.  This alternative also poses a high risk to air quality because of the quantities of fuel to be consumed, and because of the high risk that a prescribed fire would get out of control and become a wildland fire with the consequences described under Alternative 1.  Alternative 3 minimizes the risk of catastrophic wildland fire by first mechanically reducing heavy fuel loads and then using carefully controlled, periodic prescribed fire to manage fire fuel loadings.  This approach concomitantly minimizes the risk of negative impacts on air quality.

K.  CUMULATIVE IMPACTS / SUSTAINABILITY / CONCLUSIONS



1.  Alternative 1 - No Fire Fuels Management and No Use of Prescribed Fire (No Action)
This alternative would have many negative impacts on the ecosystems of the Park.  Wildland fire historically has burned only a small portion of the area of the Park, and then under less than ideal conditions for benefit to the ecosystem.  Wildland fires would result primarily from intentional or unintentional human-caused ignitions, which would often come during peak visitor usage.  Organisms favored by minimal disturbance and deep shade would be favored over floral and faunal species favored by biological diversity in age and structure. Biological diversity would decline with time.  For example, pine communities and their associated species would be replaced by hardwoods.  The rate of pine mortality is now very high in the Park because high density stands are further weakened by heavy competition from hardwoods, making the pines very susceptible to attack by southern pine and ips beetles.  The vegetation mosaic of the Park would continue to depart from the pattern which existed during the time of the Battle of Cowpens.  Every year of total fire suppression would result in additional degradation of fire-dependent communities. 

Fuel loadings would continue to increase and wildland fires could be expected to be extremely intense and damaging to natural and cultural resources under the most extreme weather conditions.  As numbers of structures and resource values increase both in and around the Park, suppression expenses could be expected to rise, and risk of catastrophic consequences of wildland fire could be expected to increase.  Hazard fuels could only be treated by mechanical means at very high cost and minimal effectiveness.  

Short-term costs include higher suppression costs due to need for readiness to fight potentially extremely large wildland fires, lack of benefits to natural floral and faunal communities of low intensity fire, and increased risks of heavy damage to structures and natural and cultural resources.  Poor air quality and associated hazardous impacts could be expected under severe conditions with wildland fire.

Long-term trends would be an amplification of short-term trends.  Risks of severe damage could become intolerably high in that it would not be inconceivable that one large, catastrophic fire could render such a small Park incapable of carrying on its mission for an extended period of time.

2.  Alternative 2 - Use of Prescribed Fire for All Fire Fuels Management and Other Benefits
This alternative poses an unacceptably high short-term risk because the impacts of prescribed fire in heavy fire fuels is difficult at best, and there is the attendant risk that in heavy fuels, a prescribed fire may get out of control and become a wildland fire with all the potential consequences described under Alternative 1.

3.  Alternative 3 - Use of Mechanical Fuel Reduction Initially and Subsequent Use of Prescribed Fire for Fire Fuels Management and Other Benefits (Proposed Action)
This alternative most nearly achieves the short-term objective of immediate reduction of heavy fire fuel loading and the long-term objective of restoring fire as a natural force in the Park to manage fire fuel loading and to restore the historical characteristics of the vegetation.  Biological diversity in vegetation would increase vertically within forested stands and across the landscape.  Corresponding increases in biodiversity of faunal communities would follow.  The mosaic of natural communities in the Park would begin a trend back toward that typical of the late seventeen hundreds. 

In the short-term, wildland fire risks would decrease as fire fuel loadings were controlled..  In the longer term, potential for catastrophic wildland fire could be maintained at a very low level.  Fire fuel loadings would eventually be incapable of supporting wildland fires of very high intensity except under the most severe weather conditions.  

Short-term impacts on air quality would increase in frequency as a result of use of prescribed fire, but those fires would be managed to minimize negative impacts.  In the long-term, both amount and the impacts of emissions would be reduced as fire fuels are brought under control and threat of wildland fire becomes insignificant.  In the short- and long-term, this alternative facilitates management of the Park and its resources most nearly in accordance with agency and Park directives.

V.  CONSULTATION AND COORDINATION
This document was released in draft form June 16, 2001 for intra-agency review.  A detailed review was received from Jami Hammond, Planning and Compliance Division, NPS Southeast regional Office, Atlanta, Georgia.  Other reviews were received as indicated in the list below.  This document will also be published for a 30-day public comment period in late July, 2001.

This Environmental Assessment was written by Dr. E. Carlyle Franklin, with much assistance from Ms. Pat Ruff, Chief Ranger, and Mr. J. Farrell Saunders, Superintendent, Cowpens National Battlefield.  Numerous natural resource professionals and other experts have contributed either directly or indirectly to the preparation of this document.  Their names appear in other places in this document, but will be repeated here for convenience of the reader.

Lyle and Sarah Campbell
Audubon Society, Spartanburg, SC
Bird Checklist

Mr. Dennis Gardner

Chief, Macedonia Fire Dept.

Fire Protection MOU

Mr. Ken Garvin

NPS, SE Region, Atlanta, GA
Environmental Assessment

Mr. Scott Lanier

USFWS, Carolina Sandhills NWR
Environmental Assessment

Dr. Gillian Newberry

USC, Spartanburg, SC

Plant Species List

Ms. Suzette Ramsey

NPS, BWP, Asheville, NC

Environmental Assessment

Mr. Chris Revels

NPS, Kings Mountain NMP

Environmental Assessment

Ms. Pam Robinson

TNC, Georgetown, SC

Environmental Assessment

Ms. Bambie Teague

NPS, BWP, Asheville, NC

Environmental Assessment

Dr. R. Brent Thomas

USC, Spartanburg, SC

Herpetofaunal Survey

Dr. Jack A Turner

USC, Spartanburg, SC

Water Quality Assessment

Dr. David Van Lear

Clemson University, Clemson, SC
Fire Effects on Oaks
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Environmental Assessment

Mr. Doug Wallner
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VII.  GLOSSARY OF FIRE RELATED TERMS

Agency Administrator: The appropriate level manager having organizational responsibility for management of an administrative unit or program.  May include but not limited to: Unit manager, Park Superintendent, Program Center Manager, Regional Director or Director. 
Appropriate Management Action: Tactical actions taken to implement a management strategy to accomplish safety, protection and fire use objectives.

Appropriate Management Strategy:  A single or combination of strategies selected through a decision process to guide actions to meet objectives.

Contain: To restrict wildland fire to a defined area, using a combination of natural and constructed barriers that will stop the spread of the fire under the prevailing and forecasted weather conditions, until out.

Control: To aggressively fight a wildland fire through the skillful use of personnel, equipment, and aircraft to establish firelines around a fire to halt the spread and to extinguish all hot spots, until out.

Control Line: A comprehensive term for all the constructed and natural fire barriers and treated fire edges used to control a fire.

Direct Method: A method of suppression that treats the fire as a whole, or all its burning edges, by wetting, cooling, smothering, or chemically quenching the fire, or by mechanically separating the fire from unburned fuel.

DOI Incident Qualification System: An automated system used by the DOI agencies to provide training information, a needs analysis, and qualifications information to certify employees in wildland fire and all risks technical skills positions.

Fire Management Officer: An employee knowledgeable in the wildland fire management program who has responsibility for that program at the park or support office level.  May be a full time dedicated or collateral duty employee.
Fire Management Plan:  A strategic plan that defines a program to manage wildland and prescribed fires and documents the Fire Management Program in the approved land use plan.  The plan is supplemented by operational procedures such as preparedness plans, preplanned dispatch plans, prescribed fire plans and prevention plan.

Fire Weather:  Weather conditions which influence fire ignition, behavior, and suppression.

Fuel Model:  A simulated fuel complex for which all fuel descriptors required by the mathematical fire spread model have been specified.

Fuel Type:  An identifiable vegetative association of fuel elements of distinctive species, form, size, arrangement, or other characteristics. 

Hazardous Fuels: Fuel conditions that present immediate risks to firefighter safety and values to be protected or poses potential threats to adjacent areas of higher protection values. 

Indirect Attack:  A method of suppression in which the control line is located along natural firebreaks, favorable breaks in topography, or at considerable distance from the fire.

Initial Action:  Action taken by the first resources to arrive at a wildland fire to meet protection and fire use objectives.

National Fire Danger Rating System (NFDRS):  A multiple index scheme designed to provide fire control and land management personnel with a systematic means of assessing various aspects of fire danger on a day-to-day basis.

Non-fire Fuel Treatment Methods: All techniques not involving fire used to accomplish fuel treatment objectives which are generally reduction or removal.  These may include biological, chemical, physical or mechanical methods.

NWCG 310-1, PARTS 1 and 2: NWCG Wildland Fire Qualification Subsystem Guide, Incident Management and Prescribed Fire.

NCWG 410-1: NWCG Fireline Handbook.

Planned Ignition: Fires intentionally ignited to accomplish management objectives under conditions identified in an approved operational management plan.

Preparedness:  Activities that lead to a safe, efficient, and cost effective fire management program in support of land and resource management objectives through appropriate planning and coordination.

Prescribed Fire:  Fire intentionally ignited to accomplish resource management objectives in predetermined areas, and within established prescription criteria.


Prescription: A set of measurable criteria which guide selection of an appropriate management action to satisfy management objectives.  Prescription criteria may include  economic, public health, environmental, geographic, administrative, social, or legal considerations.

Operational Management Plan: A documented program of action prepared to implement a wildland fire management strategy.

RM-18: Reference Manual for Wildland Fire Management.  Contains Level 3 reference materials applicable to Director’s Order #18, Wildland Fire Management.

Severity: An emergency increase in planned preparedness due to burning conditions being above those of the “normal fire year”, which is defined as the seventh worst year in the past ten years at the 90th percentile of the burning index.

Suppression:  A management action intended to protect identified values from a going fire, or alter a fires direction of spread.

Unplanned Ignition:  A random ignition of wildland fuels regardless of source.

Wildfire:  An unwanted wildland fire.

Wildland:  Any area under fire management jurisdiction of a land management agency.

Wildland fire:  Any non-structure fire. Other than prescribed fire, that occurs in the wildland.

Wildland Fire Management Compendium: A single ready reference for wildland fire management related directives, memoranda, and guidelines on issues that may or may not be discussed in DO-18.  The compendium will house most of the dynamic documents that 

change on an annual basis.  The compendium may contain level 2 language but represents a level 3 document until the next revision of the level 2 information.

Wildland Fire Situation Analysis (WFSA):  A decision-making process that evaluates alternative management strategies against selected safety, environmental, social, economic, political, and resource management objectives as selection criteria. 

WIMS:  Weather Information Management System.

Working Capital Fund: A collection of funds dedicated to develop an amortized program for replacement of wildland fire apparatus.

VIII.


LIST OF ACRONYMS
BAER


Burned Area Emergency Rehabilitation

BRP


Blue Ridge Parkway

DI-1202

Fire Report Form

DM


Departmental Manual

DO-18


Wildland Fire Management Guidelines

EA


Environmental Assessment

EDT


Eastern Daylight Time

EST


Eastern Standard Time

FIREPRO

Fire Programming

FMP


Fire Management Plan

FMO


Fire Management Officer

FMU


Fire Management Unit

FONSI


Finding of No Significant Impact

GMP


General Management Plan

IC


Incident Commander

ICS


Incident Command System

IP


Interpretive Prospectus

MA


Master Plan

MOA


Memorandum of Agreement

MOU


Memorandum of Understanding

NFDRS

National Fire Danger Rating System

NHP


National Historical Park

NIFC


National Interagency Fire Center

NIIMS


National Interagency Incident Management System

NMP


National Military Park

NP


National Park

NPS


National Park Service

NWCG

National Wildfire Coordinating Group

OAS


Office of Aircraft Services


PBB


Prescribed Burn Boss

PBU


Prescribed Burn Unit


PFM


Prescribed Fire Manager

PWE


Primary Work Element

RMP


Resources Management Plan

SCFC


South Carolina Forestry Commission

SFM


Statement for Management

USC


United States Code, University of South Carolina

USGS


United States Geological Survey

WFMCS

Wildland Fire Management Computer System

WFSA


Wildland Fire Situation Analysis
WIMS


Weather Information Management System

                                                           APPENDICES
Appendix A

                     Plant Species List for Cowpens National Battlefield
compiled by

Dr. Gillian Newberry, University of South Carolina, Spartanburg

       Genus
          Species
                  Family
               Common Name

Pteridium
aquilinum
Pteridaceae
bracken fern


Athyrium
asplenoides
Aspidiaceae


Polystichum
lacrostichoides
Aspidiaceae


Woodwardia
areolata
Blechnaceae


Asplenium             sp.
Aspieniaceae


Polypodium
polypoides
Polypodiaceae
resurrection fern


Botrychium
virginianum
iopioglossaceae


Pinus
taeda
Pinaceae
loblolly pine


Pinus
elliotti
Pinaceae
slash pine


Pinus
virginiana
Pinaceae
Virginia pine


Juniperus
virginiana
'Cupressaceae
Eastern red cedar


Arisaema
@triphyllum
Araceae
Jack-in-the-pulpit


Commelina
sp.
Commelinaceae
Day flower


Smilax
rotundifolia
Liliaceae
cat briar


Smilax
bona-nox
Liliaceae


Smilax
glauca
Liliaceae


Trillium
sp.
Liliaceae


Smilacina
racemosa
Liliaceae


Streptopus
roseus
Liliaceae


Polygonatum
biflorum
Liliaceae


Allium
sp.
Liliaceae
wild onion


Narcissus
sp.
Liliaceae
daffodil


Medeola
virginiana
Liliaceae


Dioscorea
villosa
Dioscoreaceae
wild yam


Hypoxis
hirsuta
Amaryllidaceae


Sisyrhinchium
albidum
Iridaceae


Cypripedium
acaule
Orchidaceae
pink Lady's slipper orchid


Goodyera
pubescens
Orchidaceae


Tipularia
discolor
Orchidaceae
Cranefly orchid


Salix
nigra
Salicaceae
Black willow


Juglans
nigra
Juglandaceae
black walnut


Carya
tomentosa
Juglandaceae
hickory


Carya
glabra
Juglandaceae


Carya
pallida?
Juglandaceae


Carpinus
caroliniana
Betulaceae
blue beech / ironwood


Alnus
serrulata
Betulaceae
alder


Castanea
dentata
Fagaceae


Quercus
alba
Fagaceae
white oak


Quercus
stellata
Fagaceae
post oak


Quercus
rubra
Fagaceae


Quercus
velutina
Fagaceae


Quercus
nigra
Fagaceae
water oak


Quercus
falcata
Fagaceae
southern red oak


Quercus
phellos
Fagaceae
willow oak


Quercus
coccinea
Fagaceae
scarlet oak


Quercus
shumardii
Fagaceae
Shumard oak


Ulmus
alata
Ulmaceae
winged elm


Ulmus
rubra
Ulmaceae
slippery elm


Morus
rubra
Moraceae
red mulberry


Laportea
canadensis
Urticaceae


Boehmeria
cylindrica
Urticaceae


Hexastylis             arifolia?
Aristolochiaceae
wild ginger


Hexastylis             naniflora
Aristolochiaceae


Phoradendron       serotinum
Loranthaceae


Rumex                  acetosella                  
Polygonaceae


Rumex                  crispus                      
Polygonaceae


Polygonum
sp.
Polygonaceae


Chenopodium       sp.
 Chenopodiaceae


Mullago
verticillata                
Aizoaceae


Phytolacca
americana                 
Phytolaccaceae
poke-berry


Stellaria
media                       
Caryophyllaceae
chickweed


Xanthorhiza          simplicissima
Ranunculaceae


Anemone
virginiana
Ranunculaceae


Podophyllum
peltatum
Berberidaceae


Liriodendron
tulipifera                   
Magnoliaceae
yellow poplar / tulip poplar


Calycanthus
sp.                             
Calycanthaceae


Sassafras
albidum                     
Lauraceae
sassafras


Draba
sp.                             
Brassicaceae


Itea
virginica                    
Saxifragaceae
Virginia tea


Decumaria
barbara                     
Saxifragaceae


Liquidambar
styraciflua                 
Hamamelidaceae
sweet gum


Platanus
occidentalis               
Platanaceae
sycamore


Fragaria
virginiana                 
Rosaceae
wild strawberry


Potentilla
canadensis
Rosaceae
five-finger cinquefoil


Potentilla
rectus
Rosaceae


Rubus
argutus
Rosaceae


Rubus
flagularis
Rosaceae


Geum
canadense
Rosaceae


Rosa
wichriana
Rosaceae


Rosa
caroliniana
Rosaceae


Crateagus
sp.
Rosaceae


Amelanchier
arborea
Rosaceae
service berry


Duchesnea
indica
Rosaceae


Prunus
serotina
Rosaceae
black cherry


Prunus
caroliniana
Rosaceae


Prunus
americana
Rosaceae


Sorbus
arbutifolia
Rosaceae
red chokecherry


Albizza
 julibrissin
Fabaceae
Mimosa


Schrankia
microphylla
Fabaceae
sensitive vine


Cercis
canadensis
Fabaceae
eastern redbud


Cassia
obtusifolia
Fabaceae


Cassia
fasiculata
Fabaceae


Cassia
nictitans
Fabaceae


Gleditsia
triacanthos
Fabaceae
honey locust


Crotalaria
sagiftalis
Fabaceae
rattle-box


Trifolium
sp.
Fabaceae
clover


Melilotus
alba
Fabaceae


Medicago
sp.
Fabaceae


Stylosanthes
biflora
Fabaceae


Desmodium
nudiflorum
Fabaceae


Desmodium
rotundifolium
Fabaceae


Desmodium
canescens
Fabaceae


Desmodium
paniculatum
Fabaceae


Desmodium
laevigatum
Fabaceae


Lespedeza
sp.
Fabaceae


Tephrosia
virginiana
Fabaceae


Tephrosia
spicata
Fabaceae


Vicia
sp.
Fabaceae


Apios
americana
Fabaceae


Centrosema
virginianum
Fabaceae


Clitoria
mariana
Fabaceae


Strophostyles
sp.
Fabaceae


Pueraria
lobata
Fabaceae
kudzu


Linum
virginianum
Linaceae


Oxalis
sp.
Oxalidaceae
wood sorrel


Geranium
maculatum
Geraniaceae
wild geranium


Geranium
carolinianum
Geraniaceae
wild geranium


Erodium
cicutarium
Geraniaceae


Melia
azedarach
Meliaceae
China-berry


Euphorbia
sp.
Euphorbiaceae


Rhus
radicans
Anacardiaceae
poison-ivy


Rhus
toxicodendron
Anacardiaceae
poison oak


Rhus
glabra
Anacardiaceae
smooth sumac


Rhus
copalina
Anacardiaceae
winged sumac


Rhus
vernix
Anacardiaceae
poison sumac


Ilex
opaca
Aquifoliaceae
American holly


Ilex
glabra
Aquifoliaceae
Chinese privet hedge


Euonymus
americanus
Celastraceae
strawberry bush


Acer
rubrum
Aceraceae
red maple


Acer
negundo
Aceraceae
box elder


Ceanothus
americanus
Rhamnaceae


Parthenocissus
quinquefolia
Vitaceae
Virginia creeper


Vitis
rotund ifolia
Vitaceae
wild muscadine


Vitis
vulpina
Vitaceae
fox grape


Tilia
heterophylla
Tiliaceae
Linden


Sida
sp.
Malvaceae


Hypericum
sp.
Hypericaceae


Viola
pedata
Violiaceae


Passiflora
incarnate
Passifloraceae
May-pop / passion flower


Ludwigia
sp.
Onagraceae


Oenothera
fruticose
Onagraceae


Oenothera
laciniata
Onagraceae


Daucus
carota
Apiaceae
Queen Anne's Lace


Chaerophyllum
tainturieri
Apiaceae


Sanicula
canadensis
Apiaceae


Nyssa
sylvatica
Nyssaceae
Black gum


Cornus
florida
Cornaceae
flowering dogwood


Clethra
sp.
CIetraceae


Rhododendron
calendulaceum
Ericaceae
flame azalea


Rhododendron
canescens                     Ericaceae
wild azalea


Rhododendron
 inudiflorum
Ericaceae
azalea


Kalmia
 latifolia
Ericaceae
mountain laurel


Oxydendron
arboreum
Ericaceae
sourwood


Epigea
repens
Ericaceae


Gaylussacia
sp.
Ericaceae


Vaccinium
arboreum
Ericaceae


Vaccinium
elliottii
Ericaceae


Vaccinium
stamineum
Ericaceae


Chamaphila
maculata
Ericaceae


Diospyros
virginiana
Ebenaceae
persimmon


Halesia
caroliniana
Styraceae


Styrax
grandifolia
Styraceae


Fraxinus
sp.
Oleaceae
Ash


Chionanthus
virginicus
Oleaceae
granddaddy gray beard


Ligustrum
sinense
Oleaceae

Appendix B

Cowpens National Battlefield
BIRD CHECKLIST
RESIDENCE STATUS
PR
Permanent, year-round resident

SR
Summer resident

WR
Winter resident

M
Transient, migrating in Spring or Fall

N
Nesting

HABITATS OCCUPIED
L
Lawn and Former Home sites, some large oak trees

T
Wild rose and blackberry thickets, some small trees

P
Pine plantation forest

H
Moist to dry, Hardwood forest

F
In Flight


SPECIES


RESIDENT
HABITATS

STATUS
OCCUPIED



L
T
P
H
F

VULTURES

Turkey Vulture
PR
–
–
–
–
X


Black Vulture
PR
–
–
–
–
X


HAWKS

Cooper's Hawk
PR
–
–
–
–
X


Red-tailed Hawk
PR
–
–
–
X
X


Red-shouldered Hawk
PR
–
–
–
–
X


Broad-winged Hawk
M
–
–
–
–
X


Northern Harrier
WR
–
X
–
–
X


FALCONS

American Kestrel
WR
X
–
–
–
X






Perches on wires.

PHEASANTS, GROUSE & QUAIL

Northern Bobwhite
PR
X
X
–
–
--


Wild Turkey
PR
–
–
X
X
--


SHOREBIRDS

Killdeer
PR
–
–
–
–
X

SPECIES
RESIDENT
HABITATS

STATUS
OCCUPIED



L
T
P
H
F

DOVES

Rock Dove
PR
X
–
–
–
--


Mourning Dove
PR
X
X
–
–
--


CUCKOOS

Yellow-Billed cuckoo
SR
–
X
–
X
--


OWL

Great Homed
PR, N
X
–
–
–
–


NIGHTJARS

Whip-poor-Will
SR
–
–
X
X
--


Chuck-will's Widow
SR
–
–
X
X
--


SWIFTS

Chimney Swift
SR, N
–
–
–
–
X


HUMMINGBIRDS

Ruby-throated
SR
X
X
–
–
–


WOODPECKERS

Pileated
PR, N
–
–
X
X
--


Red-bellied
PR
X
–
X
X
--


Hairy
PR
X
–
X
X
--


Downy
PR
X
–
X
X
--


Yellow-bellied Sapsucker
WR
–
–
–
X
--



Common Flicker
PR
X
–
X
–
--



FLYCATCHERS

Eastern Phoebe
PR, N
X
X
–
–
--


Great Crested Flycatcher
SR
X
–
–
X
--


SWALLOWS

Barn Swallow
SR
–
–
–
–
X


JAYS & CROWS

Blue Jay
PR
X
–
X
X
--


American Crow
PR
X
X
X
X
--

 
SPECIES
RESIDENT
HABITATS

STATUS
OCCUPIED



L
T
P
H
F

TITMICE

Carolina Chickadee
PR, N
X
–
X
X
--


Tufted Titmouse
PR
X
–
X
–
--


NUTHATCHES

Brown-headed
PR
–
–
X
–
–



CREEPERS

Brown Creeper
WR
–
–
–
X
--


WRENS

Winter Wren
WR
–
–
–
X
--


Carolina Wren
PR
X
X
X
X
--


KINGLETS & GNATCATCHERS


Golden-crowned Kinglet
WR
–
–
X
X
--


Ruby-crowned Kinglet
WR
–
–
X
X
--


Blue-grey Gnatcatcher
SR
X
–
X
X
--


T'HRUSHES

American Robin
PR, N
X
–
X
X
--


Hermit Thrush
WR
–
–
–
X
--


Wood Thrush
SR
–
–
–
X
--


Grey-cheeked Thrush
M
X
–
–
–
--


Eastern Bluebird
PR, N
X
–
–
–
--


MIMIC THRUSHES

Northern Mockingbird
PR, N
X
–
–
–
--


Brown Thrasher
PR
X
X
–
–
--


Gray Catbird
SR
X
–
–
–
--


PIPITS & WAXWINGS

Cedar Waxwing
WR, M
X
–
–
–
--



Large flocks gather in early May to feast on abundant mulberries.


SHRIKES & STARLINGS

European Starling
PR
X
–
–
–
--


VIREOS

Red-eyed Vireo
SR
–
–
X
X
--


White-eyed Vireo
SR
X
–
X
X
--


SPECIES
RESIDENT
HABITATS


STATUS
OCCUPIED




L
T
P
H
F

WARBLERS

Yellow-rumped
WR, M
X
X
X
X
--

Yellow-throated
SR
X
–
–
X
--


Magnolia
M
–
–
–
X
--


Pine
PR
–
–
X
–
--


Prairie
SR
–
X
–
–
--


Common Yellow-throat
SR
X
X
–
–
--


Yellow-breasted Chat
SR
-
X
–
–
--


TANAGERS

Summer
SR
X
–
–
X
--


CARDINALS, BUNTINGS, & GROSBEAKS


Northern Cardinal
PR
X
X
X
X
--


Rose-breasted Grosbeak
M
X
X
–
–
--


Indigo Bunting
SR
X
X
–
–
–



NEW WORLD SPARROWS & THEIR ALLIES


Rufous-sided towhee
PR
X
X
X
X
--


Dark-eyed Junco
WR
X
–
–
–
–



Chipping Sparrow
PR
X
X
–
–
--


Field Sparrow
PR
X
X
–
–
--


White-throated Sparrow
WR
X
X
X
–
–



Song Sparrow
PR
X
X
X
X
--


NEW WORLD BLACKBIRDS & ORIOLES


Eastern Meadow Lark
PR
X
–
–
–
--


Common Grackle
PR
X
–
X
X
--


Brown-headed Cowbird
PR
X
X
–
–
--


FINCHES

Purple Finch
WR
X
–
–
–
–



House Finch
PR
X
–
–
–
--


American Goldfinch
WR
X
–
–
–
--


OLD WORLD SPARROWS

House Sparrow
PR
X
–
–
–
–


          The Cowpens National Battlefield is located in northwest Cherokee County, very close to the Spartanburg County line.  Approximately 200 species of birds have been documented from these counties, and any of them may stray over the park on occasion.  This list documents the birds observed in the park by members of the Piedmont Audubon Society during a two year survey.  Persons wishing more information about these birds or the Audubon Society are invited to contact Lyle and Sarah Campbell, Piedmont Audubon, 126 Greengate Lane, Spartanburg, SC 29307.


Cowpens National Battlefield is a unit of the National Park Service, Department of the Interior.  It commemorates the January 17, 178 1, victory of Brigadier General Daniel Morgan and his American forces over the British forces led by Lieutenant Colonel Banastre Tarleton.  For additional information about the battlefield, please check with the Park Ranger at the Visitor Center.

Appendix C


Preliminary Update on the Results of the Herpetofaunal

Survey at Cowpens National Battlefield
January 2001

by Dr. R. Brent Thomas

Division of Natural Sciences and Engineering

University of South Carolina Spartanburg

800 University Way

Spartanburg, South Carolina 29303

       Cover board arrays (each using 19 boards) were set up during January/February 2000 on each of 16 transects.  Four transects were set up within each of the most common habitat types within the park (i.e. upland forests, forested bottomlands, young deciduous forests, and old fields).  Cover board checks began in March 2000.  These arrays have been subsequently checked at least once each month.

       The nocturnal road surveys began in March 2000.  These nocturnal searches have been conducted at once per month during subsequent months.  These nocturnal road surveys involve walking the inner road of the park about one hour after sunset in search of reptiles/amphibians crossing the road.  This method has proved quite successful in locating both American toads (Bufo americanus) and Fowler’s toads (Bufo woodhousei).

       Intensive hand collecting has been conducted on three occasions (spring, summer, fall).  The hand collecting techniques have been successful in locating species that are not going to be collected during cover board checks (e.g. eastern box turtle).  

       A total of 59 reptile and amphibian species are expected to occur on the Cowpens National Battlefield. At present, 22% of the 59 expected species have been collected (Table 1).  Table 1 provides a more detailed breakdown of the numbers of species expected and number captured by broad taxonomic group.

       The severe drought probably contributed to the low number of different species collected.  In other words, the results of the first year do not reflect the actual diversity of reptiles and amphibians inhabiting the park.  However, the current gaps in documenting the reptiles and amphibian species in the park should eventually be filled by continuing these survey efforts for a few more years.  

Table 1—The Number of Reptile and Amphibian Species Expected to Occur, the Number of Species Actually Collected, and the Number of Species Collected Expressed as a Percent of the Total Expected to Occur on the Cowpens National Battlefield.

                                                         Reptiles and Amphibians

                              _______________________________________________

                                            Reptiles                                    Amphibians               Combined

                              -----------------------------------       -----------------------------     ------------

                              turtles        snakes        lizards        salamanders        frogs        all species

_______________________________________________________________________________

species expected        1                 26              8                    12                 12                59

species collected        1                  5               2                      3                   3                13

% of expected         100%           19%           25%                 25%              25%            22%

_______________________________________________________________________________

Appendix D


Expected Non-volant Small Mammal Species List and Capture Results



Compiled by


Dr. David K. Ferris, USC Spartanburg, Spartanburg, South Carolina



   2000-2001


Captured
Genus and Species


Common Name







Blarina carolinensis


Short-tailed Shrew






Microtus pennsylvanicus


Meadow Vole






Microtus pinetorium


Pine Vole








Neotoma floridana


Eastern Woodrat






Peromyscus maniculatus


Deer Mouse






Rattus norvegius



Norway Rat






Reithrodontomys humilis


Eastern Harvest Mouse






Sciuris niger



Fox Squirrel






Sorex longirostris



Southeastern Shrew






Tamius striatus



Eastern Chipmunk


Visual sighting, confirmed

Sciuris carolinensis


Grey Squirrel


Visual sighting, not confirmed
Sigmodon hispidus


Hispid Cotton Rat



Yes


Mus musculus



House Mouse



Yea


Peromyscus leucopus


White-footed Mouse



Yes


Scalopus aquaticus


Eastern Mole






*Ochrotomys nuttalli


Golden Mouse






*Oryzomys palustrus


Marsh Rice Rat






*Peromyscus poliontus


Oldfield Mouse






*Sorex fumens



Smokey Shrew

· denotes species “possibly” occurring in this geographic region, but not likely to be found

_______________________________________________________________________________________________

Total “Likely expected” target small mammal species = 16

Total species captured or sighted during survey = 5

Percentage of expected species captured or observed during survey = 31%

Percentage of expected species confirmed by survey (not including S. hispidus) = 25%
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Objective
 The South Carolina Smoke Management Guidelines provide for minimizing the impact of smoke from vegetative debris burning operations.
To do this, the Guidelines define smoke sensitive areas, amounts of vegetative debris that may be burned, and atmospheric conditions suitable for burning this debris.

Administration

The South Carolina Forestry Commission is responsible for administering the Smoke Management Guidelines. In so doing the Commission will consult and coordinate activities with the National Weather Service and the South Carolina Department of Health and Environmental Control (DHEC).

     The Forestry Commission is also responsible for training, education, complaint investigation, and evaluation related to the smoke management program. This is in accordance with the Memorandum of Understanding between DHEC and the Forestry Commission, and Air Pollution Regulation 62.2 .

Daily compliance with the smoke management guidelines will be coordinated by the appropriate SC Forestry Commission Dispatch Center. Dispatchers will be thoroughly familiar with the Smoke Management Guidelines and the Operating Plan for Fire Weather Service in South Carolina, and will keep informed of the category day and the respective mixing heights and transport winds. Dispatchers will also maintain a record of smoke management notifications and smoke complaints.

     The prescribed fire manager is ultimately responsible for compliance with the Guidelines. This individual should follow a logical plan, identify any smoke sensitive areas, and evaluate downwind conditions prior to and during burning operations. If it is determined that visibility in a smoke sensitive area is already seriously reduced, or would likely become so with additional burning, prescribed fires should be postponed, and fires already in progress should be terminated. Upon termination, residual smoke should be eliminated as soon as possible.

Prescribed Fire Planning
     A written prescribed fire plan, prepared by a knowledgeable person, is needed for each forest, wildlife, and agricultural area to be burned (except for crop stubble and grass fields). The plan can be simple or complex, depending on the area, but each burn unit should be similar in topography, fuels, and the burn objective. The written plan should include the following:

Location and sketch map or photo
Purpose and objective
Description of stand, fuels, and topography
Optimum weather and fuel conditions
Smoke management information
Preparation required
Public contacts needed
Firing technique
Patrol, mop up, and escaped fire procedures
Special precautions
Evaluation information


A prepared form with space for all the above information serves as a good checklist. 

The prescribed fire plan should be on site during the burn and adhered to by personnel conducting the burn. It is important that the persons preparing the plan and conducting the burn consider the location of all potential smoke sensitive areas in order to eliminate any adverse effects from the smoke. In addition to evaluating smoke sensitive areas within a sixty degree arc downwind from the burn, consider possible wind direction shifts and down‑drainage smoke drift in all directions. In the absence of significant wind, residual smoke usually flows to low areas and may create hazardous conditions during night and early morning hours, especially when combined with fog.

Use caution when igniting a large area in a very short time. Smoke columns may penetrate the mixing height ceiling, travel downwind, and descend a considerable distance from the burn. It is especially important under these circumstances to monitor smoke columns downwind to determine potential impact of the smoke.

Smoke Management Forecast
 The SC Forestry Commission receives a fire weather forecast every day of the year. It includes smoke management information and is available by 7:00 a.m. EST. An updated forecast is available at approximately 3:00 p.m. EST.

Fire managers can obtain forecast information by calling a Forestry Commission Dispatch Center (1‑800‑777‑3473). The forecast includes: transport wind direction and speed; mixing height; ventilation rate; category day; surface inversion time; nighttime dispersion; and the next day's dispersion outlook. The fire weather forecast is also available on the internet.

The category day issued will remain in effect until a new forecast is received the following day, unless it must be changed due to a revised forecast. If the category day is changed due to a revised forecast, all current prescribed fires must be brought into compliance as soon as possible. 

The predicted category day, issued in the afternoon updated forecast, is for planning purposes only.

The following table shows the relationship between ventilation rate and category day.

Smoke Management
Category Day
Afternoon
Ventilation Rate *
Wind Speed (MPH)

1
0 ‑ 17,249

2
17,250‑34,499

3
34,500‑51,749

4
51,750‑68,999

5
69,000 or greater

*Ventilation rate equals transport wind speed multiplied by mixing height.

Starting February 1, 2000 transport wind speed is measured in MPH and mixing height is measured in feet. Previously wind speed was measured in knots.  Exercise caution with high transport wind and low mixing height or low transport wind and high mixing height which can cause smoke dispersion problems.

Air Stagnation Advisory
     Occasionally, during periods of relatively stagnant air, the National Weather Service, at the request of the South Carolina Department of Health and Environmental Control, will issue an Air Stagnation Advisory (ASA). An ASA is a report or warning stating that an Air Pollution Episode exists. There are four levels of an Air Pollution Episode: forecast, watch, alert, and emergency.

When an Air Pollution Episode exists, at the watch, alert, or emergency level, the smoke management category day will be 1.
ASAs will be issued directly to the public by the Weather Service through television, commercial radio, N.O.A.A. weather radio and newspapers. They will also be relayed by the Forestry Commission's communication network to all SCFC offices. Managers of fires in progress will be notified as soon as possible by Forestry Commission personnel.

Notification Procedure
     The fire manager must comply with Title 48, Chapter 35, of the 1976 Code of Laws as amended ("Notification/Precautions Law"), and all other applicable regulations. Using information from the smoke management forecast and the Guidelines, it is the fire manager's responsibility to calculate available fuel tonnage and/or acreage that may be burned under forecasted conditions before notifying the SC Forestry Commission. Notifications will be accepted only on the day of the burn.

On the day of the burn the fire manager should report the following information to the Forestry Commission Dispatch Center:

Time of burn (planned)
County and location (latitude and longitude if possible)
Type of burn
Tonnage and/or acreage to be burned
Identity of and distance to nearest downwind smoke sensitive area
Person in charge of burn and how he/she can be contacted

If the tonnage for a single burn causes the tonnage for a given 16,000 acres (25 square miles) to exceed permissible limits, the Forestry Commission will advise the fire manager that the plan should be altered (either by delaying the burn, or by reducing the acreage to be burned). Burning is allowed up to the tonnage acceptable under the Guidelines. If a prescribed fire manager decides not to complete a burn or reduces the number of acres to be burned, he/she should then advise the Dispatch Center. This may make it possible for someone else in the vicinity to ignite additional fuels that day. 

General Burning Limitations 

Category 1:
No burning allowed, except for crop stubble and grass fields .

 GOTOBUTTON top 
Category 2:
Daytime burning only, between 9:00 a.m. and 4:00 p.m. EST, (10:00 a.m. and 5:00 p.m. DST). The fire should be appreciably burned out by the end of this time frame, with smoke production substantially ended.

Distance to closest downwind smoke sensitive area
Maximum tons of fuel that may be burned per day per 16,000 acres (25 sq. miles)

0 ‑ less than 1000 feet
0

1000 feet ‑ less than 5 miles
360

5 miles ‑ less than 10 miles
720

10 miles or more
1440


CAUTION:  In addition to downwind smoke sensitive areas, always consider down‑drainage smoke drift. Residual smoke flows to and settles in low areas during the night and early morning, creating hazardous conditions on roads, especially when combined with fog.

 GOTOBUTTON top 
Category 3:
If forecasted nighttime dispersion is poor or very poor, only daytime burning will be permitted between 9:00 a.m. and 5:00 p.m., (10:00 a.m. and 6:00 p.m. DST). The fire should be appreciably burned out by the end of this time frame, with smoke production substantially ended. If forecasted nighttime dispersion is fair to excellent, then daytime burning (all hours) and nighttime burning are permissible. If nighttime burning is allowed, ignition prior to receiving the new category day the following morning will be allowed based on the current category day. All burns (including those ignited earlier that morning) must comply with the new category day when issued. 


Distance to closest downwind smoke sensitive area
Maximum tons of fuel that may be burned per day per 16,000 acres (25 sq. miles)

0 ‑ less than 1000 feet
0

1000 feet ‑ less than 5 miles
1800

5 miles ‑ less than 10 miles
3600

10 miles or more
no limit

CAUTION:  In addition to downwind smoke sensitive areas, always consider down‑drainage smoke drift. Residual smoke flows to and settles in low areas during the night and early morning, creating hazardous conditions on roads, especially when combined with fog. 

 GOTOBUTTON top 
Category 4:
Daytime burning (all hours). Nighttime burning permissible with forecasted fair to excellent nighttime dispersion. When nighttime burning is permissible, ignition prior to receiving the new category day the following morning will be based on the current category day. All burns (including those ignited earlier that morning) must comply with the new category day when issued.

     When forecasted dispersion is poor or very poor, the fire should be appreciably burned out by sunset, with smoke production substantially ended by the time of the forecasted inversion.

Distance to closest downwind smoke sensitive area
Maximum tons of fuel that may be burned per day per 16,000 acres (25 sq. miles)

0 ‑ less than 1000 feet
0

1000 feet ‑ less than 5 miles
2880

5 miles ‑ less than 10 miles
5760

10 miles or more
no limit

CAUTION:  In addition to downwind smoke sensitive areas, always consider down‑drainage smoke drift. Residual smoke flows to and settles in low areas during the night and early morning, creating hazardous conditions on roads, especially when combined with fog.

Category 5:
Daytime burning (all hours). Nighttime burning permissible with forecasted fair to excellent nighttime dispersion. When nighttime burning is permissible, ignition prior to receiving the new category day the following morning will be based on the current category day. All burns (including those ignited earlier that morning) must comply with the new category day when issued.

     When forecasted dispersion is poor or very poor, the fire should be appreciably burned out by sunset, with smoke production substantially ended by the time of the forecasted inversion.


Distance to closest downwind smoke sensitive area
Maximum tons of fuel that may be burned per day per 16,000 acres (25 sq. miles)

0 ‑ less than 1000 feet
0

1000 feet ‑ less than 5 miles
3600

5 miles ‑ less than 10 miles
7200

10 miles or more
no limit

CAUTION:  In addition to downwind smoke sensitive areas, always consider down‑drainage smoke drift. Residual smoke flows to and settles in low areas during the night and early morning, creating hazardous conditions on roads, especially when combined with fog.

Crop Stubble and Grass Fields
     This fuel type includes debris left following the harvest of crops such as corn, soybeans, and small grains. Also included are coastal Bermuda and other open field grasses where there is an absence of pine needles, leaves, pine cones, stumps, tree limbs, and other fuels that produce residual smoke. MARSH GRASSES AND RICE FIELDS ARE NOT INCLUDED IN THIS FUEL TYPE.

Because crop stubble and pasture grass fires burn quickly and produce very little residual smoke, fuel loading is not a critical factor. Most attention should be directed to smoke sensitive areas close to the fire. Smoke blowing directly over a road can reduce visibility and cause hazardous conditions. Always consider what is downwind from your fire before igniting it. Don't burn if the wind will blow your smoke on a road or other smoke sensitive area.

Category 1:
Burning is allowed between 9:00 a.m. EST and sunset. A maximum of 50 acres may be ignited at any one time. If you are burning the maximum of 50 acres, smoke from the fire must have dissipated before adjacent fuels are ignited. The burn location must be at least 1000 feet from any downwind smoke sensitive area. 

Categories 2‑5:
Burning is allowed between 9:00 a.m. EST and sunset. A maximum of 200 acres may be ignited at any one time. If you are burning the maximum of 200 acres, smoke from any previous fires must have dissipated before adjacent fuels are ignited. The burn location must be at least 1000 feet  from any downwind smoke sensitive area.


Piled Debris
     This fuel type normally follows a land clearing or timber cutting operation where vegetative materials are piled. 

     Burning piled debris produces long‑term residual smoke and releases large amounts of particulate matter into the air. Special consideration should be given to nighttime dispersion, wind shifts, downwind/down‑drainage smoke drift, and residual smoke production during subsequent times of poor dispersion. Piled debris fires should be appreciably burned out and smoke production substantially ended before any forecasted time of inversion or poor dispersion.

     Except for small amounts from less than two acres, piled debris must not be ignited on any day when the forecasted nighttime dispersion is poor or very poor.

CAUTION:  In addition to downwind smoke sensitive areas, always consider down‑drainage smoke drift. Residual smoke flows to and settles in low areas during the night and early morning, creating hazardous conditions on roads, especially when combined with fog.

Category 1:
    No burning allowed.

Categories 2‑5:
     No igniting allowed when forecasted nighttime dispersion is poor or very poor, except for       small amounts from less than two acres.

     Other limitations apply as set forth in the chapter General Burning Limitations, Categories 2           through 5. 

NOTE: SC Forestry Commission employees are not permitted to conduct, or provide standby service for, the burning of piled debris.

Ditchbank/Hedgerow
     Burning ditchbanks/hedgerows is normally associated with agricultural operations and therefore falls under the Smoke Management Guidelines. To determine fuel loading, select the fuel type (in the Guidelines) that best represents the fuel to be burned in the ditchbank/hedgerow, and use the tons/acre for that type. Then estimate the acres to be burned.

Typical Total Fuel Loadings
     In most, if not all, prescribed fire situations, available tons of fuel will be less than total tons. Due to soil moisture and other factors, all of the fuel on a given area will not be consumed by the fire.

Example: It rained heavily 4 days before a burn is to be conducted in a 20‑year‑old pine plantation. The pine plantation has a total fuel loading in the medium (8 total tons per acre) range. In this case, if approximately one half of the total fuel will still be wet from the rain, the available fuel will be 4 tons per acre. This is the tonnage that should be used when calculating the tonnage limit that can be burned on a given Category Day.

The following are typical South Carolina fuel types. The total fuel loading ranges are based on results of actual sample measurements.

Pine Litter overstory composed of loblolly, shortleaf, slash, or longleaf pine. Amount of litter will vary with the age of the stand, degree of crown closure, species and age of rough.


Loading Range
Total Tons/Acre

Low
3

Medium
8

High
14

Hardwood Litter‑overstory usually composed of oak‑hickory with a mixture of other hardwoods. Amount of litter will vary with the age of the stand, degree of crown closure, species, and age of rough.

Loading Range
Total Tons/Acre

Low
3

Medium
5

High
7

Pine/Hardwood Litter‑overstory composed of both pines and hardwoods. Amount of litter will vary with age of the stand, degree of crown closure, species and age of rough.

Loading Range
Total Tons/Acre

Low
3

Medium
6

High
8

Wiregrass‑usually associated with a longleaf pine‑scrub oak overstory. Some forested areas that are fairly "open" will have a mixture of wiregrass and broomstraw.

Loading Range
Total Tons/Acre

Low
2

Medium
3

High
5

Grass/Brush‑first fuel type to appear on site‑prepared, burned, or cutover areas. Grass is the major fuel component. Tree/brush species present include pine, gum, maple, oak, wax‑myrtle, and sumac.

Loading Range
Total Tons/Acre

Low
2

Medium
4

High
8

Palmetto/Gallberry‑occurs mostly along the coast. Overstory is usually pine. Gallberry and palmetto form a brush‑type understory. Pine litter is a significant component of this fuel type.

Loading Range
Total Tons/Acre

Low
5

Medium
10

High
15

Marsh Grass‑coarse grass, 2‑6 feet tall, associated with open wetlands.

Loading Range
Total Tons/Acre

Low
4

Medium
10

High
15

Bay‑characterized by heavy brush on a site with considerable organic soil. Primary species are various bays, maple, gum, wax‑myrtle, and pond pine. Some species present have waxy leaves with a high oil content.

Loading Range
Total Tons/Acre

Low
10

Medium
15

High
20

Slash in Place‑normally follows a clearcut or heavy thinning operation where the debris is not piled. Limbing gate piles should be excluded because of residual smoke production.

Loading Range
Total Tons/Acre

Low
8

Medium
12

High
16

Piled Debris‑normally follows a land clearing or timber cutting operation where vegetative materials are piled. Due to heavy fuel loading, fuel arrangement, and large fuel size, inefficient burning produces great amounts of smoke and particulate matter for long time periods.

Loading Range
Total Tons/Acre

Low
10

Medium
15

High
20 +

Glossary
Available Fuel ‑ An estimate of the tons of fuel per acre that will actually be consumed by a fire at a given time and place. It is influenced by soil moisture and other factors.

Backing Fire ‑ A fire spreading against the wind.

Category Day ‑ A scale from 1 to 5 based on ventilation rates. For smoke dispersal, 1 is poor and 5 is excellent.

Dispersion ‑ The removal (by whatever means) of pollutants from the atmosphere over a given area.

Dissipated ‑ Scattered, disappeared, vanished.

Down‑drainage ‑ In the absence of significant surface winds, especially during night and early morning hours, residual smoke will settle and drift to lower elevations. This drift usually follows drainage patterns, even where elevation change is slight.

Downwind ‑ Wind directions are expressed as flowing from one of sixteen cardinal points of compass (N, NNE, NE, ENE,). If, for example, wind is from the west, then downwind from fire is to the east.

Fuel Loading ‑ An estimate of the entire accumulation of vegetative matter on a given area, expressed in tons per acre.

Head Fire ‑ A fire spreading with the wind.

Ignite ‑ To set on fire.

Inversion ‑ An increase of temperature with height in the atmosphere whereby vertical air movement is inhibited.

Mass Ignition ‑ Igniting large areas in a very short time.

Micrometer ‑ One millionth of a meter (also micron).

Mixing Height ‑ The upper limit of a mixing layer of unstable air within which vigorous up and down movement of the atmosphere occurs. It is measured from the ground surface and is expressed in feet.

Notification ‑ Informing the SC Forestry Commission of intent to burn outdoors and providing all requested information.

Particulate Matter ‑ Any liquid or solid particles. "Total Suspended Particulates" (TSP), as used in air quality, are those particles suspended in or falling through the atmosphere. They generally range in size from 0.1 to 100 micrometers.

Prescribed Fire ‑ Controlled application of fire to vegetative fuels (in either their natural or modified state, under planned weather and fuel moisture conditions, confining the fire to a predetermined area) to accomplish certain objectives including silviculture, wildlife habitat management, grazing, and fire hazard reduction. 

Residual Smoke ‑ Smoke produced after the initial fire has passed through the fuel.

Smoke Sensitive Area (SSA) ‑ Any area downwind or down‑drainage where smoke may be dangerous or offensive (i.e. roads, towns, chicken farms, etc.)

Stable Layer of Air ‑ A layer of air having a temperature change (lapse rate) less than that of dry adiabatic air (approximately 5.5°F per 1,000 feet), thereby retarding either upward or downward mixing of smoke.

Sunset ‑ Official time as published; from the Bureau of Standards.

Three Year Rough ‑ A woodland understory that has a three‑year buildup of litter and vegetation.

Transport Wind Speed and Direction ‑ The average speed of the wind (knots) moving through the mixing layer, and the direction from which the wind is coming. When used in conjunction with the observed or forecasted surface wind, it is a smoke drift indicator. One knot equals approximately 1.15 miles per hour.

Vegetative Debris ‑ The natural covering of tree leaves and needles, grasses, vines, twigs, and limbs normally involved in a fire.

Ventilation Rate ‑ A rate indicating the capability of the lower atmosphere to diffuse and disperse smoke. It is determined by multiplying the mixing height times the transport wind speed.

Memorandum of Understanding
between the
South Carolina Department of Health and Environmental Control 
Bureau of Air Quality 
and the 
South Carolina Forestry Commission
 
     The agreement is made and entered into the first day of July, 1985, by and between the S.C. Department of Health and Environmental Control, Air Quality (hereinafter referred to as DHEC) and the S.C. Forestry Commission (hereinafter referred to as the Commission).

     Whereas DHEC and the Commission, because of mutual concerns relating to vegetative debris burning related to forestry, wildlife, and agriculture, desire to enter into an agreement for the purpose of accomplishing mutual objectives and for cooperation in protecting lives, quality of life and property of the citizens of South Carolina.

Now, therefore, in consideration of the mutual benefits to each party hereto, the parties agree as follows:


  1.  The Commission assumes the responsibility to coordinate a smoke management program involving vegetative debris burning related to forestry, wildlife, and agriculture. 

  2.  The Commission assumes the responsibility for complaints and investigations of vegetative debris burning related to forestry, wildlife, and agriculture.

 Noted air quality regulatory violations will be referred to DHEC.

  3.  The Commission takes an active role in training for, coordinating, and encouraging the use of The Smoke Management Guidelines within the forestry, wildlife, and agricultural communities.

  4.  The Commission will enforce the Precautions Law and require that parties obtain authorization as prescribed by law.

  5.  The Commission will continue to keep Burning Authorization and Smoke Management records. 

  6.  DHEC shall retain the duty and authority to implement and enforce Air Pollution Regulation 62.2. Under this authority and by this agreement, DHEC relegates the administration of forestry, wildlife, and agricultural burning and resulting emissions to the Commission.

  7.  DHEC shall promptly notify the Commission of any circumstances, such as an Air Pollution Episode, which would require special action regarding open burning.

  8.  DHEC shall have the authority to propose and adopt amendments to Air Pollution Control Regulation 62.2; however, DHEC shall consult and work with the Commission in identifying provisions of the existing regulations which require amendments and in developing new regulations concerning emissions from open burning.

Health & Environmental Control Department
61‑62.2 Prohibition of Open Burning
Open burning is prohibited except as provided below:

A. Open burning of leaves, tree branches, or yard trimmings originating on the premises of private residences and burned on those premises.


B. Open burning in connection with the preparation of food for immediate consumption.


C. Campfires and fires used solely for recreational purposes, ceremonial purposes, or human warmth.


D. Fires purposely set to forest lands for specific management practices in accordance with 

guidelines acceptable to the Department and as administered by the South Carolina Forestry Commission. Such management practices shall include:

1.  Prescribed burning under existing standards for various management objectives; and

2.  Site preparation burning for purposes of clearing an area for regeneration.

    E. Fires purposely set for agricultural control of diseases, weeds, pests, and for other specific          agricultural purposes in accordance with practices acceptable to the Department of Health and        Environmental Control.


    F. Open burning of trees, brush, grass, and other vegetable matter for game management           purposes in accordance with practices acceptable to the Department of Health and                       Environmental Control.


    G. Open burning in areas other than predominantly residential for the purpose of land clearing        or right‑of‑way maintenance. This will be exempt only if the following minimum conditions are       followed:

1.  The location of the burning must be a sufficient distance but not less than 1000 feet from public roadways and all residential, commercial and industrial sites not a party of the contiguous property on which the burning is conducted;

2.  Winds during the time of the burning must be away from any area in which the ambient air may be significantly affected by smoke from the burning if the area contains a public roadway or a residential, commercial, or industrial site;

3.  The amount of dirt on the material being burned must be minimized;

4.  No heavy oils, asphaltic materials, items containing natural or synthetic rubber, or any materials other than plant growth may be burned;

5.  The initial burning must be started between the hours of 9:00 a.m. and 3:00 p.m.; no combustible material may be added to the fire between 3:00 p.m. of one day and 9:00 a.m. the following day;

6.  No more than two piles 30'x 30' or equivalent may be burned within a six‑acre area at any one time; and

7.  In the case of land clearing, all salvageable timber and pulpwood must be removed.

     H. Fires set for the purpose of training public firefighting personnel when authorized by the             appropriate government entity, and fires set by a private industry as a part of an organized             program of drills for the training of firefighting personnel. These will be exempt only if the              drills are solely for the purpose of firefighting training and the duration of the burning is held           to the minimum required for such purposes. Prior approval is required only for sites which are        not established training sites.


     I. Open burning of household trash on the premises of and originating from private residences         where services for the disposal of such materials are not available. The location of such                   burning must be at least 500 feet from any inhabited building.


     J. Open burning on the property where it occurs of construction waste from building and            construction operations will be exempt only if the following conditions are met:

1.  The location of the burning is at least 500 feet from any occupied structure other than a dwelling or structure located on the property on which the burning is conducted;

2.  Heavy oils, asphaltic materials, items containing natural or synthetic rubber, or any trade wastes which produce smoke in excess of forty (40) percent opacity are not burned; and

3.  The burning is conducted only between the hours of 9:00 a.m. and 3:00 p.m.; 

     K. Open burning in remote or specified area:

1.  Of trade waste provided the burning is conducted in accordance with Paragraph G of this regulation. Such burning must be of a non‑recurring nature.

2.  For non‑recurring unusual circumstances.

3.  For experimental burning for purposes of data‑gathering and research.


     However, prior approval for these types of burning (in subparagraph K above) must be       obtained from the Department.

Open burning may be conducted in certain situations if no undesirable levels are or will be created. The authority to conduct open burning under this Regulation does not exempt or excuse the person responsible for the burning from the consequences of or damages or injuries resulting from the burning and does not exempt or excuse anyone from complying with other applicable laws and with ordinances, regulations, and orders of government entities having jurisdiction, even though the burning is otherwise conducted in compliance with this Regulation.

The Department reserves the right to impose other or different restrictions and exemptions on open burning in addition to those enumerated above, whenever in the judgment of the Department such is necessary to realize the purpose of this Regulation.
A written report or warning to a person of a violation at one site shall be considered adequate notice of the Regulation and subsequent observed violations at the same or different site will result in appropriate legal action.

Effect of Amendment ‑ 
     The 1983 amendment, effective April 22, 1983, substantially revised this regulation.
     The 1985 amendment, effective May 24, 1985, substantially rewrote this regulation.

Appendix F

MEMORANDUM OF UNDERSTANDING

Between

UNITED STATES DEPARTMENT OF INTERIOR

NATIONAL PARK SERVICE

COWPENS NATIONAL BATTLEFIELD

and

MACEDONIA VOLUNTEER FIRE DEPARTMENT

GAFFNEY, SOUTH CAROLINA

ARTICLE I.
BACKGROUND

A.
Purpose
1.
The purpose for this Memorandum of Understanding (hereinafter MOU) is to facilitate the cooperation of the two parties involved in the conduct of wildfire prevention, detection, and suppression designed to protect lands under the jurisdiction of each. The National Park Service (hereinafter the Service) lands covered by this Agreement include all those lands administered by the Department of the Interior, National Park Service, Southeast Region, Cowpens National Battlefield (hereinafter Park) within the state of South Carolina in cooperation with nearby fire departments.

2.
WHEREAS, the Department is responsible for prevention and suppression of wildfire as a first responder on privately and non-federal owned lands in South Carolina.  This agreement does not supersede any existing agreement the Department has with the State of South Carolina.  This agreement does not change the way the Department handles suppression activities for structural fires.

3.       WHEREAS, the Service is responsible for prevention and suppression of wildfire on lands within the boundaries of areas administered by the Service, and 

4.       WHEREAS, wildfire occurring on lands administered by either party constitutes a threat to adjacent land of the other party, and

5.
WHEREAS, it is to the mutual advantage of both the Department and the Service to cooperate closely and coordinate their efforts in the prevention, detection, and suppression of wildland fires in and adjacent to their areas of responsibility; and

6.
NOW, THEREFORE, pursuant to the authority of both parties, do mutually understand and agree as follows:

B. Authority

1.
The statutes initiated in the Organic Act of August 25, 1916 and found in 16 U.S.C. 1b(1) provide authority for the National Park Service (hereinafter NPS) to enter into reciprocal agreements with nearby emergency service agencies, to render cooperative assistance and fire fighting services.

2.
The Chief of the Macedonia Volunteer Fire Department (hereinafter Department) has signature authority to enter into agreements with the Park regarding fire fighting services on Park administered lands.

3.
The Park Superintendent has signature authority to enter into agreements with the Department regarding fire fighting services on Park administered lands and to provide reciprocal assistance.

ARTICLE II.

STATEMENTS OF WORK

The Memorandum of Understanding herein made is subject to the following terms and conditions:

1.
Representatives of the parties to this Agreement (hereinafter the parties) will meet annually to discuss and plan fire responses, equipment and services that could be made available, and other topics covered by this Agreement.  During said annual meeting, the parties will address future training needed to maintain qualified fire management personnel.

1. The Department may make initial attack and suppress wildfires on, or threatening Service owned lands, and to remain until relieved by Service personnel.  In the event that the Department cannot take action, the Service will be immediately notified of the fire location.

A. 
Fire Fighting on Park Administered Lands:

1.
In the event of a fire wildland fire-related incident, the Department agrees to:

a. 
Respond to the incident with a qualified crew and fire fighting equipment.  Response shall be to all park areas within the appropriate fire district and extends to areas covered under mutual aid in other fire districts.  

b.
Cooperate with the park staff in fire fighting.

c.
Recognize that Park/NPS policies and requirements may necessitate special or unique fire fighting procedures that may differ from Department procedures. The Department will adhere to Park/NPS requirements when requested in writing by the Park Superintendent or designated representative to the extent possible, consistent with ensuring the safety of personnel. For the purpose of this MOU, the following person will be considered as the Superintendent’s designated representative:

1.  Pat Ruff, Chief Ranger


2.
The Park agrees to:

a.
Provide qualified fire personnel with fire fighting equipment, if available.

b.
Cooperate and coordinate with the Department personnel in fire fighting activities.

c.
Solicit and accept recommendations from the Department command personnel in fire fighting procedures, insofar as they do not conflict with Park/NPS policies. For the purpose of this MOU, the Department command personnel are:

                                           Dennis Gardner, Fire Chief





Bernard Smalley,  Asst.

3.
The Park and Department mutually agree:

a.
After notifying the other party of a fire's discovery, the Department may take immediate action to suppress a fire in the Park in order to save life or property.  Only Minimum Impact Suppression Tactics shall be used when fighting fires within the Park.  No chainsaws or ground-disturbing equipment such as graders or bulldozers shall be used without the permission of the NPS Superintendent or his/her designee.

b.
The respective parties to this MOU will provide personal protection equipment to their employees.

c.
Park will provide the Department with an annual familiarization tour of Cowpens National Battlefield and the Department may reciprocate by providing a tour of its facilities and equipment. The Park will notify the Department of any training opportunities the Park or the Service can offer the Department.

d.
All personnel will have proper training for positions assigned.

B.
Operations
1.
Fire Fighting Assistance will be activated as follows:

a.
Park will request assistance by contacting the Department Dispatcher at:  911 

b.
Department will request assistance by contacting Park Headquarters at 461-2828. Between the hours of 5 p.m. and 8:00 a.m. or on weekends or Federal holidays, the following order shall be followed until contact is established:

1)
Chief Ranger

Pat Ruff

461-8197

2)
Maint. Chief

Bill Greenway
461-8631




3)
Park Ranger

Virginia Fowler
461-4222




4)
Superintendent
Farrell Saunders
487-2346

C.
General Provisions:
1.
The Park and Department mutually agree to the following:

a.
In the execution of this MOU, employees or agents of the Department are not considered employees of the Park or NPS.

b.
The Park shall not be bound to make any expenditures under this MOU, except as may be appropriated by the Congress of the United States.

c.
The Park and the Department waive all claims against each other for compensation for any loss, damage, personal injury or death occurring in consequence of activities pursuant to this MOU.


ARTICLE III.
 
TERM OF AGREEMENT

This agreement shall be effective on the date hereinafter endorsed by both parties and shall remain in effect for a period of 5 years from the effective date hereof, at noon, South Carolina time, unless prior thereto it is relinquished, abandoned, or otherwise terminated upon sixty (60) days written notice by one party to the other.  At the end of that time, it shall be reviewed and reaffirmed if, in the opinion of both parties, it has produced the desired effect of mutual cooperation. If a reaffirmation memorandum is signed, the agreement is automatically continued for another 5-year period.

Any modification to the provisions of this Memorandum of Understanding shall be made in writing, and shall become effective only upon the written approval of the other party.

ARTICLE IV.
KEY OFFICIALS

The Superintendent of Cowpens National Battlefield and his/her authorized representatives, and the Chief of Macedonia Volunteer Fire Department and his/her authorized representatives shall be responsible for administering this agreement.

ARTICLE V.

PROPERTY UTILIZATION

No property, real or personal, shall be acquired, managed or disposed of, pursuant hereto.

ARTICLE VI.
TERMINATION

This agreement shall become effective when signed by both parties hereto and shall be in force for 5 years unless terminated by mutual agreement or by either party upon 60 days written notice.

ARTICLE VII.
REPORTS

Each party agrees to provide the other party incident reports when such reports are needed by the other party in the course of providing the aforementioned service, subject of any legal and policy restraints of each party. Release of reports to third parties shall be subject to prior approval by the providing agency. Any reports to be submitted to a cooperating agency will be reviewed by the Chief of their designate of each department/agency for accuracy and completeness. 

ARTICLE VIII.
OTHER AGREEMENTS

1.
Nothing in this agreement shall preclude the National Park Service or Macedonia Volunteer Fire Department from entering into similar agreements with other parties or providers at such times and places as may be necessary to carry out the missions of the National Park Service or Fire Department.

2.
This Agreement supersedes all other Agreements between the National Park Service and the aforementioned Cooperating Agency.

ARTICLE IX.
REQUIRED CLAUSES

1.
“During the performance of this agreement the participants agree to abide by the terms of Executive Order 11246 on non-discrimination and will not discriminate against any person because of race, color, religion, sex or national origin. The participants will take affirmative action to ensure that applicants are employed without regard to their race, color, religion, sex or national origin.”

2.
“No member or delegate to Congress, or-resident commissioner shall be admitted to any share of this Agreement, or to any benefit that may arise therefrom, but this provision shall not be construed to extend to this Agreement if made with a corporation for its general benefit.”

Recommended:

 [SIGNED]  J. Farrell Saunders                   
                     




                                                     Superintendent







Date

       
Cowpens National Battlefield

Approved:


[SIGNED]  Dennis Gardner___________________________________________


Chief








     Date


Macedonia Volunteer Fire Department

Figure 1.  Area location map of the Cowpens National Battlefield, Chesnee, SC
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