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for the


FIRE MANAGEMENT PLAN


WIND CAVE NATIONAL PARK


Custer County, South Dakota

Summary:  Wind Cave National Park is characterized by a mixed-grass prairie and ponderosa pine forest fire regime.   These areas contain large tracts of continuous fine fuels, but also considerable closed stands of long-needled pine.   Fire is a fundamental ecological process that influences plant and animal diversity and distribution as well as abiotic processes such as erosion, nutrient cycling, and soil genesis.   

Both natural and human-caused ignitions have historically influenced the landscape at Wind Cave National Park.   The National Park Service has used prescribed fire as a management tool since the early 1970’s at Wind Cave.   The park’s existing Fire Management Plan has been in place since 1999 and emphasizes fire suppression and the use of prescribed fire for fuel reduction.  The National Park Service’s Fire Management Policy (Director’s Order #18: Wildland Fire Management) was revised in 2003, with specific guidance (Reference Manual #18: Wildland Fire Management) implemented in 1999. 
 A new Fire Management Plan has been drafted that reflects new management policies and addresses an integrated fire management program.  This Environmental Assessment (EA) describes two alternatives and the environmental consequences of each.  

Alternative A: No Action.  The park would implement a new Fire Management Plan that continues the existing practice of prescribed fire for fuel reduction throughout the park, as well as to achieve resource management goals.  Fire suppression would continue as in the past, as no natural ignitions would be allowed to burn under any circumstances.  

Alternative B: Integrated Management.  The park would continue the existing practice of fire suppression as well as using prescribed fire to achieve resource management goals and the reduction of fire fuels.  In addition, the park would utilize fuel treatments of forested areas to aid in fire hazard reduction and manage the forests at desired resource conditions.  This is the preferred alternative and its implementation is more fully described in the Fire Management Plan.

Alternatives considered but rejected include the use of mechanical treatment alone for fuel reduction, the use of wildland fire (allowing natural fires to burn) and the exclusion of prescribed fire within the park.  

This environmental assessment is an appendix to Wind Cave National Park’s Fire Management Plan, which provides specific guidance and procedures for accomplishing park fire management objectives.  
This environmental assessment can be found on-line at http://parkplanning.nps.gov/wica. Comments can be submitted via that website or they can be mailed to Superintendent; Wind Cave National Park; 26611 U.S. Highway 385; Hot Springs, SD 57747-9430. Printed copies of the EA are available for review at the Custer, Hot Springs, and Rapid City libraries and at the park visitor center

Names and addresses of people who comment become part of the public record. If you wish your name and or address withheld, state this prominently at the beginning of your comment. All submissions from organizations, businesses, and from individuals identifying themselves as representatives or officials of organizations or businesses will be available for public inspection in their entirety.

The public comment period on this document will remain open for 45 days.  Comments should be received by October 22, 2005.
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1. INTRODUCTION

Purpose 

Wind Cave National Park was established in 1903 to protect Wind Cave. Since the original designation, the purpose of the park has been expanded from cave preservation alone to protection of both surface and subsurface resources. The primary features of the park are the cave, recognized worldwide as a significant site, and the surface ecosystem which supports plains and hills grasslands and forests, as well as a wide variety of wildlife, including bison, elk, and prairie dogs.  

The National Park Service (NPS) is considering implementation of a fire management plan at Wind Cave National Park, South Dakota.  The purposes of the plan are 1) to promote firefighter and public safety; 2) to restore and sustain natural ecosystems and reduce hazarous fuels; 3) promote fire prevention and the suppression of wildfires; 4) promote cooperation and collaboration with park neighbors; and 5) to minimize impacts of wildfire on park natural and cultural resources, park infrastructure, and adjacent lands, to the extent possible.  An Environmental Assessment (EA) analyzes the proposed action and alternatives, and their impacts on the environment. This EA has been prepared in accordance with the National Environmental Policy Act (NEPA) of 1969 and regulations of the Council on Environmental Quality (CEQ) (40 Code of Federal Regulations (CFR) 1508.0).

Need 

National Park Service Director’s Order 18 states: “National Park Service wildland fire management activities are essential to the protection of human life, personal property and irreplaceable natural and cultural resources, and to the accomplishment of the NPS mission.  High safety risks and expenses associated with fire management activities require exceptional skill and attention to detail when planning and implementing fire management activities.” (NPS 2003a) 

The existing park Fire Management Plan has been in place since 1999 and emphasizes fire suppression and the use of prescribed fire for fuel reduction throughout the park.  In 1999, the National Park Service published Reference Manual #18: Wildland Fire Management, which provided guidance on fire management planning, and in 2003, National Park Service fire management policy (Director’s Order #18: Wildland Fire Management) was revised.  

With the establishment of new reference manuals and policy, the park’s Fire Management Plan needs revision to be remain consistent NPS and national guidelines.  

2. BACKGROUND

Park Purpose and Significance

Wind Cave National Park was established in January 1903 (32 Stat.  765-766, 16 USC 141-146) as a 10,532-acre area to protect Wind Cave and the underground resources of this unique site.  It was the seventh national park and the first one created to protect a cave.  The original legislation applied only to the cave and surface developments needed to manage and care for the cave (NPS 1994a).  

The purpose of Wind Cave National Park has evolved from cave preservation to protection of both subsurface and surface ecosystems.  In 1912, establishment of the Wind Cave National Game Preserve provided a permanent range for bison and “such other native American game animals as may be placed therein.”  Bison, elk and pronghorn had been extirpated from the area prior to establishment of Wind Cave National Park.  Herds of bison and elk were re-established, as the need to preserve and protect big game species was realized.  In 1935, Section 601 of Public Law 148 (49 Stat. 383, USC 141b) transferred management of the game preserve from the Department of Agriculture to Wind Cave National Park.  In 1946, Public Law 708 (60 Stat. 970, 16 USC 141a) expanded the park to over 28,000 acres to maintain a viable population of a variety of big game, especially pronghorn.  Public Law 95-625 (92 Stat. 3475) added approximately 228 acres to the southern end of the park.  The park currently encompasses 28,295 acres.
Based on park legislation and legislative history, the purpose of Wind Cave National Park (as identified in the park GMP) is to:

· Protect Wind Cave.

· Provide habitat for bison and other native game animals.

· Preserve and protect surface and subsurface resources.

· Preserve the flora, fauna, and natural processes of the mixed-grass prairie ecosystem.

· Provide services and facilities necessary and appropriate for public enjoyment and appreciation of the park’s resources.

Wind Cave National Park is significant because:

· The special features of Wind Cave are acknowledged by speleologists around the world as being rare and significant, with it’s length, complexity, and vertical levels making it one of the most complicated maze caves in the world.

· Wind Cave contains mixed-grass prairie, ponderosa pine, and riparian ecosystems, and forms a transition zone between eastern and western biomes, supporting a large variety of plants and animals, including those successfully restored after extirpation.

· The park provides access to geologic resources including the Madison aquifer and contains rare Quaternary deposits of regional significance.

· The cultural resources of the park go back at least 10,000 years and contain prehistoric and historic resources.  

· Wind Cave is an important part of the region’s tourism.

· Wind Cave is a designated Class I air quality area under the Clean Air Act.

Objectives of Fire Management and Planning

In order to preserve many of the values for which this area was set aside, an active fire management program is needed to maintain a pre-European settlement (pre-Columbian) fire-dependent ecosystem.  The Fire Management Plan (FMP) is a working document that details how the park will control and/or use fire to maintain park resources for future generations.  The FMP is an implementation plan subordinate to, and derived from, the park General Management Plan (GMP) (NPS 1994a) and the Resource Management Plan (RMP) (NPS 1994b).

Consistent with NPS policy and the park’s resource management objectives, the fire management plan will achieve the following fire management goals.

a. Promote firefighter and public safety.

1) Provide for the safety of park visitors, neighbors, and employees during all phases of fire management operations.

b. Restore and sustain natural ecosystems and reduce hazardous fuels.

1) This includes reduction/maintenance of hazardous fuels to natural levels, using fire to maintain/improve forage for wildlife.

2) Minimize the effect of unwanted (human-caused) fires through reduction of hazard fuels by prescribed fire and/or mechanical treatment.

3) Where applicable, restore fuel loads and plant community structure and composition to ranges of natural variability comparable to pre-European settlement using prescribed fire.

4) Monitor and evaluate the effectiveness of the prescribed fire program.

c. Promote fire prevention and the suppression of wildfires.

1) Suppress all wildfires in a safe and efficient manner.

2) Provide opportunities for public understanding of fire management.

d. Promote cooperation and collaboration with park neighbors (i.e., government agencies, private entities, etc.). 

1) Provide opportunities for public understanding of fire management.

e. Minimize impacts of wildfire on park natural and cultural resources, park infrastructure, and adjacent lands, to the extent possible.
f. Use Minimum Impact Suppression Tactics needed for the values at risk.

g. Rehabilitate disturbed areas to protect resources from adverse impacts attributable to fire suppression activities.

h. Promote understanding of fire suppression effects on sensitive park resources among park staff and firefighters.

i. Ensure that a resource advisor is present on all major suppression actions.

More specific objectives related to individual vegetation types may be found in the Fire Monitoring Plan (Appendix F of the Fire Management Plan).  Also, each prescribed fire plan for individual prescribed fires will include specific resource goals and objectives which will be refinements of, and compatible with, these program objectives.

INTERNAL SCOPING TC "1.3.5 Public Scoping" \f C \l "3" 
On July 7, 2004, an internal scoping meeting was held at Wind Cave National Park.  During this meeting alternatives were discussed to develop the alternatives to address this issue.  

IMPACT TOPICS INCLUDED IN THIS EA

Impact topics were used to focus the evaluation of the potential consequences of the alternatives.  Impact topics were identified based on legislative requirements, topics specified in Director’s Order #12 and Handbook (NPS 2001b), and park-specific resource information. The impact topics for the Fire Management Plan at Wind Cave National Park are presented in Table 2.  The following impact topics are included in this Environmental Assessment:
Air Quality: Wind Cave National Park is a Class I airshed as designated by the federal 1963 Clean Air Act (42 U.S.C.  7401 et seq.).  This designation stipulates that federal land managers have an affirmative responsibility to protect a park’s air quality from adverse air pollution impacts.  Air quality would be affected to various degrees by fire events inside the park.  In addition, smoke generated inside the park could affect sensitive receptors outside of the park.  Visibility would be affected by the presence of particulates associated with smoke.  However, the short duration of most grassland fire events would make contributions to acid deposition or ozone unlikely.  Direct, indirect, and cumulative impacts to visibility are therefore analyzed in this EA.

Cultural Resources:  TC "1.4.1.2 Cultural Resources" \f C \l "4" The National Historic Preservation Act, as amended in 2000 (16 U.S.C. 470 et seq.), and the NPS Cultural Resource Management Guidelines (NPS 1999b) and NPS Management Policies (2000) require consideration of impacts on cultural resources listed on or eligible for listing on the National Register of Historic Places.  The park contains National Register-eligible historic structures, cultural landscapes, and a variety of ethnographic resources.  Eligible cultural resources may be affected by fire events.  Consultation with the State Historic Preservation Officer has been documented on all undertakings initiated by the park.  

Archaeological Resources: Fire has always been a part of the prairie environment. However, all fires are not the same due to factors such as fuel type, load, moisture, size and arrangements, and environmental variables such as temperature, wind speed and direction. Fire in fuels such as grassland, have a tendency to burn fast and have a minimal effect on archeological resources.  Organic material may be consumed, but inorganic material will experience minimal impacts.  Fire in woody fuels, such as ponderosa, may burn for minutes to hours, depending on the frequency of fire in the area.  High frequency fire will consume woody fuels over time and speed up the rate of fire moving through the area.  Because fire intervals at Wind Cave are short, it is unlikely that planned low-intensity burns such as those found in prescribed fires will harm cultural resources that have been exposed to the large number of fires that have swept through the Park. 

Additional impacts to consider are those resulting from fire activities such as vehicular and foot traffic.  

Cultural Landscapes: A Cultural Landscape Report of the Historic District of the park and cave was completed in May, 2005.  This report recommends that a revised and expanded historic district be considered for the current NPS-administered lands including cultural resources and natural features and systems within the original 1903 boundary for Wind Cave National Park. This district should include the cave areas that are known to have been accessed and altered for the purposes of tourism during the historic period of significance (1890 – 1941). The Cultural Landscape Report also recommended the creation of a historic district running the length of SD Highway 87 beginning at the current northern boundary of the park and extending to the intersection with U.S. Highway 385. The boundary of the district should include the environs of the road. The terrain features and plant communities that define the spatial character of the road should define the edges of the district. The district should include important designed scenic views from along the roadway and views of road features such as bridges.  
Ethnographic Resources: An Ethnographic Overview was completed in September 2003.  Many plant species discussed as important to tribes with affiliation to the park, such as skunkbush, chokecherry, yucca, and cacti, have root structures that have adapted to survive fire.  Additional species identified, such as ponderosa pine, depend upon fire as an integral part of their life cycle. The substructures of these plants are not consumed by fire but instead thrive through exposure to fire.  Additionally, the native wildlife populations may also be positively impacted by fire as it creates opportunities for new plant shoots to appear for grazers and browsers.  The following historic and prehistoric uses for fire by the Plains Indians have been documented: to drive game, to improve forage, to concentrate wildlife in unburned areas, and for use as a weapon.  Accidental fires or campfires were also likely sources (Williams 2001).  However, of more significant impact was fire suppression.  This practice, which began with Indo-Europeans land management practices, particularly agriculture, has had a much larger impact on the long-term viability of grassland and forest ecosystems.  Consultation with tribes affiliated with Wind Cave National Park has been initiated and is ongoing with regards to fire.  

Museum Collections: Specimens and artifacts in the park museum collections will be not impacted by the fire management plan.  These items have been collected for research purposes and provide relationships to the significant natural and cultural history of Wind Cave National Park.  These resources will not be impacted and are therefore dismissed as an impact topic.
Public Health and Safety:   Fire on the landscape poses obvious threats to public health and safety.  Smoke can cause severe respiratory difficulty, particularly in children and the elderly.  Visibility on roadways can be severely reduced, leading to vehicular collisions.  Uncontrolled fire can threaten lives and property.  Effects of fire on public health and safety will be addressed in this EA.

Sustainability and Long-term Management:  Sustainability is the result achieved by doing things in ways that do not compromise the environment or its capacity to provide for present and future generations.  Long-term management is a program that will work with few alterations in the future.   TC "1.4.1.5 Sustainability and Long-term Management" \f C \l "4" 
Threatened and Endangered Species: The Endangered Species Act of 1973 (16 U.S.C.  1531 et seq.) prohibits federal agencies from taking actions that jeopardize the continued existence of listed species or to adversely modify critical habitat.  Under Section 7 of the Act, agencies must consult with the US Fish and Wildlife Service before undertaking any action with such potential.  NPS Management Policies (2000) require assessment of impacts to certain state-listed rare, candidate, declining and sensitive species.  
Vegetation Resources: The frequency, duration, and seasonality of fire have direct impacts on the composition and distribution of plant species.  The suppression of fire has an indirect impact on the composition and distribution of plant species.  Specific impacts to grassland, shrubland, forests and woody draw communities will be addressed.  Direct and indirect vegetation impacts are therefore analyzed in this EA.

Wildlife Resources: The distribution and frequency of fire have direct impacts on populations of small mammals, ungulates, birds, reptiles and amphibians, and invertebrates.  Fire may have a marked effect on predator-prey relationships between these populations by reducing the amount and availability of cover, thus increasing animal predation on small mammals.  It can also destroy nests and kill young animals.  Direct and indirect wildlife impacts are therefore analyzed in this EA.

Fire can also change wildlife habitat and forage quality.  Fire's effects on habitat vary with fire characteristics.  Soils lose fewer nutrients in low-severity fire than in severe fire.  Severe fire volatilizes nutrients and occasionally decreases wettability of the soil surface.  Forage is improved when low-severity fire increases herb diversity and stimulates plant growth, particularly among native legumes.  Improved nutritional levels in forage species can occur following fire.  

Issues and Impact Topics Considered but not further addressed in this EA

Adjoining Lands: The park is surrounded by a mixture of federal, state and private lands.  The land to the north of the park is Custer State Park and on the west is US Forest Service, Black Hills National Forest, most of which is leased to local ranchers for grazing.  The lands on the south and east consist of private rangeland, cropland and residences.  Small communities, Hot Springs, Pringle, and Custer, are also located near the park and could be affected by the fire program.  Direct impacts to be considered are those from smoke and vegetative impacts from fires that start in the park and escape to surrounding lands.  Smoke is addressed under Air Quality impact in this EA.  Under any fire management scenario, risk to adjoining lands is similar.  Wind Cave will work to prevent any ignition within the park from burning across the boundary, except where we are conducting a cooperative prescribed fire with the US Forest Service or Custer State Park.  Therefore, impacts to adjoining lands will not be addressed in this EA.

Ecologically critical areas:  TC "1.4.2.2 Ecologically critical areas" \f C \l "4" Wind Cave National Park does not contain any designated ecologically critical areas, wild and scenic rivers, or other unique natural resources, as described in the Wild and Scenic Rivers Act, 36 CFR 62 criteria for national natural landmarks, or NPS Management Policies 2001 (NPS 2000).  Therefore, this impact topic is not included for further analysis in this EA.

Environmental Justice: Executive Orders 12250, 12898 and 12948 require agencies to consider the impact of their actions on disadvantaged human populations.  The areas surrounding the Park are considered economically depressed.  The suppression of wildland fire and the use of prescribed fire would be generally consistent with the fire management programs in place in Custer and Fall River counties and on adjacent lands managed by the US Forest Service and Custer State Park.  When appropriate, park fire suppression capabilities would be utilized for communities in and near the park with occasional need for local fire crews to participate in the park’s fire management activities.  Therefore, this impact topic is not included for further analysis in this EA.

Geologic Resources, including cave and karst: National Park Service policies require protection of geologic resources and processes.  Burned areas may experience increased rates of erosion for short periods of time following burns.  However, this increase would be negligible given the short duration of the increase and the rapid response of ground cover vegetation that characterize the park landscape.  In addition, studies show that fire occurred on regular intervals within the park and would have resulted in materials being carried into cave and karst resources.  Both alternatives support the establishment of fire return to the park and thus the potential for materials to be carried into cave and karst resources.  With this, there would be no appreciable differences between the alternatives.  Therefore, this impact topic is not included for further analysis in this EA.

Housing TC "1.4.2.4 Housing" \f C \l "4" : The implementation of any of the alternatives would have no effect on housing within the park or local area, therefore housing is dismissed as an impact topic from this EA.

Indian trust resources:  TC "1.4.2.5 Indian trust resources" \f C \l "4" Indian trust assets are owned by American Indians but held in trust by the United States. Requirements are included in the Secretary of the Interior’s Secretarial Order No. 3206, “American Indian Tribal Rites, Federal – Tribal Trust Responsibilities, and the Endangered Species Act,” and Secretarial Order No. 3175, “Departmental Responsibilities for Indian Trust Resources.”  No Indian trust assets occur within Wind Cave National Park.

Land Use:  TC "1.4.2.6 Land Use" \f C \l "4" Land uses within the park would remain the same following implementation of any of the alternatives. Therefore, land use is dismissed as an impact topic in this EA.

Natural, depletable, or energy resource requirements and conservation potential:  TC "1.4.2.7 Natural, depletable, or energy resource requirements and conservation potential" \f C \l "4" As directed by NPS Management Policies 2001 (NPS 2000), the park service strives to minimize the short- and long-term environmental impacts of development and other activities through resource conservation, recycling, waste minimization, and the use of energy-efficient and ecologically responsible materials and techniques. Both of the alternatives require energy for fire suppression and prescribed fire activities, however quantification of the energy required by the options is not feasible in this assessment. Specific impacts to the cultural and natural environment are addressed by impact topic. 

Natural Soundscape TC "1.4.2.8 Natural Soundscape" \f C \l "4" : The NPS Management Policies 2001 (NPS 2000) state that the NPS will strive to preserve the natural quiet and natural sounds associated with the physical and biological resources of parks. Neither of the alternatives addressed in this analysis would introduce long-term, inappropriate noise levels to the park. No actions are proposed that would introduce long-term noise sources to developed or remote/undeveloped portions of the park, and the proposed action would not alter the baseline, ambient noise level at Wind Cave National Park.  Therefore, noise is dismissed as an impact topic in this EA.

Prime and Unique Farmlands:  TC "1.4.2.10 Prime and Unique Farmlands" \f C \l "4" Prime farmland, as defined by the Council on Environmental Quality 1980 memorandum, has the best combination of physical and chemical characteristics for producing food, feed, forage, fiber, and oilseed crops. Unique agricultural land is land other than prime farmland that is used for production of specific high-value food and fiber crops. These designations are established by the Natural Resource Conservation Service following soil and resource analyses. No lands within Wind Cave National Park have been defined as prime or unique agricultural lands. 

Socioeconomics: NEPA requires an analysis of impacts to the human environment, which includes economic, social, and demographic elements in the affected area.  The area surrounding the park is primarily ranch land with a few small communities.  Fire events may bring a short-term need for additional personnel in the park, usually provided by adjoining agencies such as the US Forest Service, Custer State Park, and local volunteer fire departments, but would not affect the communities’ overall population, income, or employment base.  Therefore, this impact topic is not included for further analysis in this EA.

Visitor Use: NPS Management Policies (2000) require parks to provide for visitor use.  Fire events may require visitor use closures for visitor protection.  However, the displacement of visitors would be temporary and localized due to the discontinuity of fuels and the burn unit distribution.  Generally, similar visitor experiences would be available in other areas of the park. The park’s Interpretive Program would be utilized when needed to inform visitors about the positive and negative aspects of fire events.  Interpretive programs to explain the role of fire in the landscape are generally well received, and many visitors are curious about fire.  Thus, fire operations may provide a desirable visitor experience.  Therefore, this impact topic is not included for further analysis in this EA.
Park Operations: Fire events may redirect park personnel with fire qualifications from their usual responsibilities.  However, the advanced scheduling of prescribed burns and the use of a weekly call-out list for response to unwanted wildland fires would allow managers to anticipate needs and develop a strategy to continue essential park operations.  Therefore, this impact topic is not included for further analysis in this EA.

Water Resources, including wetlands: National Park Service policies require protection of water resources consistent with the Clean Water Act (33 U.S.C.  1251 et seq.).  Burned areas may be subjected to erosion that would result in a temporary increase in sediment loading of surface waters.  However, this increase is negligible given the rates of erosion and sediment loading that characterize the Park landscape.  Sparsely vegetated and highly erodable areas constitute 108 hectares (266 acres), or 1 percent of park acreage, and annual acreage burned under any realistic fire management program would be no more than 1,011 hectares (2,500 acres), or 9 percent of the total park acreage.  Plus there is generally a short time period between a fire event and vegetative regrowth, which stabilizes the soil and limits the period of post-burn erodability.  Therefore, erosion increase from fire is likely to be negligible, and this impact topic is not included for further analysis in this EA.

Wilderness: The Wilderness Act of 1964 (16 U.S.C.  1132) and RM-41, Wilderness Preservation and Management require consideration of impacts on Wilderness resources.  Wind Cave National Park has no designated wilderness area or areas suitable for wilderness designation.  Therefore, impacts to wilderness areas will not be addressed in this EA.
Impairment of Park Resources or Values TC "1.4.3 Impairment of Park Resources or Values" \f C \l "3" 
National Park Service policy, (NPS 2000) requires analysis of potential effects to determine whether or not actions would impair park resources.

The fundamental purpose of the national park system, established by the Organic Act and reaffirmed by the General Authorities Act, as amended, begins with a mandate to conserve park resources and values. National Park Service managers must always seek ways to avoid, or to minimize to the greatest degree practicable, adverse impacts on park resources and values.

However, the laws do give the National Park Service the management discretion to allow impacts to park resources and values when necessary and appropriate to fulfill the purposes of a park, as long as the impact does not constitute impairment of the affected resources. Additionally, a determination involving the environmental consequences of the proposed action, resources and values must be considered. Although Congress has given the National Park Service the management discretion to allow certain impacts within parks, that discretion is limited by the statutory requirement that the National Park Service must leave park resources and values unimpaired, unless a particular law directly and specifically provides otherwise. The prohibited impairment is an impact that, in the professional judgment of the responsible National Park Service manager, would harm the integrity of park resources or values, including the opportunities that otherwise would be present for the enjoyment of those resources or values. An impact to any park resource or value may constitute impairment. An impact would be more likely to constitute an impairment to the extent that it affects a resource or value whose conservation is:

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

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

c. Identified as a goal in the park’s general management plan or other relevant NPS planning documents.  

Impairment may result from National Park Service activities in managing the park, visitor activities, or activities undertaken by concessionaires, contractors, and others operating in the park. This environmental assessment will analyze the potential effects of all alternatives presented to determine if the alternative would result in an impairment of park resources. An impairment finding is included in the conclusion section for each impact topic.

Compliance and Authority for Action

National Park Service management policy directs each park to prepare a wildland fire management plan appropriate for that park's purpose and resources.  Fire management at Wind Cave National Park is based upon this policy and the guidance found in RM-18: Wildland Fire Management (2003a) and Reference Manual 18: Wildland and Prescribed Fire Management Policy (1999a).  These guidelines identify fire as the most aggressive natural resources management tool employed by the National Park Service.  NPS policy also directs that all fires burning in natural vegetation be classified as either wildland fires or prescribed fires.  Prescribed fires and wildland fire use may be authorized by an approved fire management plan and can be of significant importance in achievement of the park's resource management objectives.  More detailed information regarding fire policy can be found in Section II: Policy Compliance of the Fire Management Plan.  The draft Fire Management Plan for Wind Cave National Park has been prepared in compliance with these policies.

The National Environmental Policy Act of 1969 (NEPA), as amended, requires all federal agencies to prepare in-depth studies of the impacts of, and alternatives to, proposed major federal actions; use information contained in such studies in deciding whether to proceed with the action; and involve the interested and affected public before any decision affecting the environment is made.  Specific policy and procedures by which the NPS will comply with NEPA are set forth in RM-12: Conservation planning, Environmental Impact Analysis, and Decisionmaking.  This Environmental Assessment for the Fire Management Plan for Wind Cave National Park has been prepared in compliance with these policies.

3. ALTERNATIVES

Alternatives are different ways of meeting the stated purpose of this project, which is to implement a long-range fire management program to restore fire as a fundamental ecological process while protecting structures and adjacent lands from fire.  To this end, two alternatives are fully analyzed and several alternatives are considered but rejected because they do not fulfill the purpose of this project or they are inconsistent with NPS policy.

To better enable the reader to follow the discussion presented, the following terms are defined in RM-18 and are provided here for easy reference: 

· Control: This strategy reflects aggressive suppression efforts and would be the strategy of choice whenever the imminent threat to life or property exists or when fire behavior is potentially extreme.  

· Containment:  The spread of the fire under prevailing and forecasted weather conditions to the fullest extent possible to minimize resource damage, and to restrict an unwanted wildland fire to a defined area.  This strategy would be utilized when no significant values are at risk and fire behavior predictions preclude direct attack to ensure firefighter safety.  Consultation with adjacent landowners may be initiated before this tactic is selected.  

· Confinement: Confinement entails minimal suppression action intended to limit fire spread to a certain acceptable geographic area.  This strategy may be utilized depending on size, irregular boundaries, and the values of resources at risk adjacent to the park.

· Fire Management Unit (FMU): Any land management area definable by objectives, topographic features, access, values-to-be-protected, political boundaries, fuel types, or major fire regimes, etc., that sets it apart from management characteristics of an adjacent unit.  FMUs are delineated in Fire Management Plans.  These units may have dominant management objectives and pre-selected strategies assigned to accomplish these objectives.  Within each FMU, prescribed fire units may be also be delineated.

· Wildland Fire Use: The management of naturally ignited wildland fires to accomplish specific pre-stated resource management objectives in pre-defined geographic areas outlined in Fire Management Plans.  

· Mechanical Treatment:  The use of hand-operated power tools and hand tools or wheeled tractors and crawler-type tractors to cut, clear or prune herbaceous and woody species.  Plants are cut above ground level to remove undesired vegetation or root systems are dug out to prevent subsequent sprouting and regrowth.  Mechanical treatments may be considered stand-alone treatments or be followed by burning of debris piles or prescribed burning of the treatment site.  In some cases of removal of woody species, stumps are “painted” with herbicide to prevent sprouting.

· Prescribed Burn or Fire: Any fire intentionally ignited by a management agency to meet specific objectives.  A prescribed fire plan must be prepared and approved in advance.  NEPA requirements must be met, prior to ignition.  Prescribed fire units simply delineate the geographical extent of each planned prescribed fire treatment.

· Wildland Fire Suppression: An appropriate management response to wildland fire that results in curtailment of fire spread and eliminates all identified threats from the particular fire.  All wildland fire suppression activities provide for firefighter and public safety as the highest consideration, but minimize loss of resource values, economic expenditures, and/or the use of critical firefighting resources.  

Alternatives Analyzed in this EA

Alternative A - No Action 
Under this alternative, the park’s fire management program would continue a program of prescribed fire used for fuel reduction throughout the park, as well as to achieve resource management goals.  Fire suppression would continue as in the past, as no natural ignitions would be allowed to burn under any circumstances.  

Under this alternative, all wildfires in Wind Cave National Park will be suppressed and all suppression efforts are directed toward safeguarding life and property while protecting park resources from harm.  All fires are evaluated to determine the appropriate suppression strategy. Twentyone prescribed fire units (PFU) are delineated for the park.  Due to the complexity of both the topography and the surface ownership that exists at Wind Cave National Park, prescribed fire units are tied to natural (drainages, ridges, vegetative boundaries) or manmade features (park boundary, roads, trails).  
Appropriate fire management strategies are identified for each unit, considering vegetation, terrain, fire behavior/effects, cultural resources, access, developed areas, political boundaries and protection of life and property.

Each PFU would be managed with a combination of prescribed fire and wildland fire suppression.  

Mechanical treatments would be used in preparation for prescribed fire treatment.  Treatments may include, but are not limited to: minimal limbing of trees to reduce ladder fuels and the potential for crown fire, thinning of small pockets, and mowing grass to create fuel breaks.
Prescribed fire would be used as a tool for resource management, monitoring, and research to simulate a natural ecological process.  In addition, prescribed fire would be used to reduce fuel load and thereby reduce the potential for wildland fire damage of park resources and adjacent lands.  The prescribed fire accomplishments within the park would be less than 2,500 acres per year averaged over fifteen years, so that each unit would be burned at least once every fifteen fifteen years to replicate the historic fire frequency of 5-20 years.  Each of the prescribed fire units has been placed in a burning cycle based on past burns, as well as on park needs and objectives.  Boundaries for the prescribed fire units are based on physical barriers to minimize the need for fire line construction.  

There is no prescribed fire unit that allows for wildland fire use.  Wildland fires are suppressed in such a manner as to reduce threat to human life and facilities while ensuring adequate protection of natural and cultural resources.  
Forest prescribed fire units: Includes the South Cold Brook, Hidden Valley, Keyhole, Limestone Canyon, Pigtail, and Rankin Ridge units.  Total Unit size is approximately 10,233 acres.  Unit objectives:

1) When possible suppress fire under a control strategy.  

2) Utilize prescribed fire to reduce heavy fuel loadings, reduction of canopy closure, reduce stand density, reduce forest encroachment into grassland, and provide for grassland restoration.  
3) Grassland prescribed fire units: Includes the remaining units of the park, totaling approximately 18,062 acres.  Unit objectives: 

4) When possible suppress fires under a control strategy.

5) Utilize prescribed fire to reduce fuel loadings, reintroduce fire for reduction of forest creep and provide for grassland restoration.

6) Protect woody draws.

7) Enhance grassland resources as a forage base utilized by wildlife populations.  

Management-ignited prescribed fire would be used as a management tool for resource management, hazard fuel reduction, monitoring, and research.  The intention of the park has been to reintroduce fire into prescribed fire units in an effort to replicate the historical fire frequency (5‑20 years).  Less than 2,500 acres would be burned annually.

Summary of Alternative A:

· 19 prescribed fire units:  totaling 28,295 acres
· Six PFU’s are predominantly forest lands and thirteen PFU’s predominantly grasslands and employ prescribed fire, and suppression to reduce fuel and restore/preserve native forest and prairie
· No use of wildland fire is allowed
· Less than 2,500 acres per year burned via prescribed fire
Alternative B – Integrated Management (Preferred Alternative) 

Under this alternative, the draft Fire Management Plan would be adopted.  The park’s fire management program would continue a program of prescribed fire used for fuel reduction throughout the park, as well as to achieve resource management goals.  Fire suppression would continue as in the past, as no natural ignitions would be allowed to burn under any circumstances.    

Under this alternative, all wildfires in Wind Cave National Park will be suppressed and all suppression efforts are directed toward safeguarding life and property while protecting park resources from harm.  All fires are evaluated to determine the appropriate suppression strategy. Twentyone prescribed fire units are delineated for the park.  Due to the complexity of both the topography and the surface ownership that exists at Wind Cave National Park, prescribed fire units are tied to natural (drainages, ridges, vegetative boundaries) or manmade features (park boundary, roads, trails).  
Appropriate fire management strategies will be identified for each PFU, considering vegetation, terrain, fire behavior/effects, cultural resources, access, developed areas, political boundaries and protection of life and property.

Each PFU would be managed with a combination of mechanical treatment, prescribed fire, and wildland fire suppression.  

Mechanical treatments would be used in preparation for and in conjunction with prescribed fire treatment.  Treatments may include, but are not limited to: limbing of trees to reduce ladder fuels and the potential for crown fire, reduction of regeneration to reduce fire intensity and restore open ponderosa/mixed-grass ecosystem, tree felling to add to fuel loads on ground to carry fire or break up canopy for reduction of canopy closure, mowing grass to create fuel breaks, hose lays or the potential use of ATV with tanks, and construction of fire breaks. Mechanical treatments are not intended to be utilized forever, but their use would bring conditions to a point that could be largely maintained by prescribed fire and then their use would diminish.

The proposed action entails reduction of canopy in forested areas to achieve the following conditions:

· The goal is to achieve conifer stands that are widely spaced with varied age/size class distributions (including seedling, sapling, pole, mature, old growth, and snags).  Individual stands should have a ponderosa savannah appearance of open ponderosa and grassland mosaics, being typically small (between 0.20-40.0-acres) in size.  For the most part, trees within stands would have wide and random spacing, including forest regeneration with seedling areas that are thin and widely spaced.  However, some pockets of thick, dense conifer will be retained.  Small pockets of regeneration would occur along meadow/prairie edges, but these would be the exception, as conifer regeneration within grasslands would be discouraged. Aspen and other hardwoods will not be cut.

· Thinning and pruning would occur within all forested burn areas of the park, but would target those areas planned for prescribed fire on a priority basis.

· Only upland thickets would be treated; no riparian areas would be cut.  

· Cutting would be primarily by hand (i.e., brushsaw, chainsaw, weedwhip, lopper or hand pruners), but mowers and feller-bunchers may have certain applications.  Brush saws would not be utilized as a wand to remove swaths of seedlings, but on individual trees.  

· All cut material greater than 2 inches dbh would be cut into segments of less than 18 inches to reduce habitat for beetle infestation. 

· When feasible, material will be utilized as firewood, fencing material, chipped mulch or other forest based product.  When not feasible, the cut material will be gathered and piled for burning when conditions permit.  Pile dimensions will be kept to a minimum and will be placed in areas that allow safe burning at a later date.  Materials would be hand-carried to the burn piles.  

· No trees over 20 inches dbh will be cut and no yellow-barked ponderosa will be cut.

· Snags larger than 6 inches dbh would be left standing, unless removal is required to maintain treatment objectives. 

· All stumps will be flush cut as close to ground level as possible. The tops of stumps will be scored and covered with proximal debris to facilitate rapid deterioration.

· Residual trees would be pruned of branches – both dead and green – to a minimum height of 5 feet above the ground. 

· Only existing roads would be used; no new roads would be constructed.
· Fuels with high intensity and long burn durations along burn perimeters will be cut into manageable sections. To minimize ground disturbance, hand crews will first pick up the material before scattering it within the burn unit to reduce fire intensity. No material will be placed near known cultural sites.

Prescribed fire and mechanical treatments would be used together as a tool simulate a natural ecological process.  In addition, these treatment methods would be used to reduce fuel load and thereby reduce the potential for wildland fire damage of park resources and adjacent lands.  Fuel treatments may be used to prepare areas for safer prescribed fire use by removing ladder fuels, strengthening natural fire and man-made fire breaks, and aiding in the reduction of forest canopy closure to return park forests to more natural conditions.  The prescribed fire and mechanical treatment use within the park would be up to nearly 4,000 acres per year averaged over fifteen twenty years, with each unit receiveing fuel reduction and/or burning at least once every fifteen years to replicate the historic fire frequency of 5-20 years.  Each of the PFU’s has been placed in a burning cycle based on past burns, as well as on park needs and objectives.  Boundaries for the PFU’s are based on physical barriers to minimize the need for fire line construction.  
There is no prescribed fire unit that allows for wildland fire use.  Wildland fires are suppressed in such a manner as to reduce threat to human life and facilities while ensuring adequate protection of natural and cultural resources.  
Forest prescribed fire units: Includes the South Cold Brook, Hidden Valley, Keyhole, Limestone Canyon, Pigtail, and Rankin Ridge units.  Total Unit size is approximately 10,233 acres.  Unit objectives:

a. When possible suppress fire under a control strategy.

b. Utilize prescribed fire to reduce heavy fuel loadings, reduction of canopy closure, reduce stand density, reduce forest encroachment into grassland, and provide for grassland restoration.  

Grassland prescribed fire units: Includes the remaining units of the park, totaling approximately 18,062 acres.  Unit objectives: 

a. When possible suppress fires under a control strategy.

b. Utilize mechanical treatments and prescribed fire use to reduce fuel loadings, reintroduce fire for reduction of forest creep and provide for grassland restoration.

c. Protect woody draws.

d. Enhance grassland resources as a forage base utilized by wildlife populations

Management-ignited prescribed fire and fuel treatment use would be used in combination as management tools for resource management, hazard fuel reduction, monitoring, and research. The intention of the park has been to reintroduce fire into prescribed fire units in an effort to replicate the historical fire frequency (5‑20 years).  Up to 4,000 acres would be burned and/or physically treated annually.

Summary of Alternative B:

· 19 prescribed fire units:  totaling 28,295 acres
· Six FMU’s are predominantly forest lands and thirteen PFU’s predominantly grasslands and employ mechanical treatment, prescribed fire, and suppression to reduce fuel and restore/preserve native forest and prairie
· Up to 4,000 acres per year burned via prescribed fire and/or mechanically treated annually
Alternatives Considered but not further Addressed in the EA

Wildland Fire Use:  Under this alternative, natural ignitions would be allowed to burn, with no management action taken.  This alternative was considered initially to determine its extent of impacts and resource benefits.  Although this alternative would restore fire to a natural state, this would create a significant risk to lives, property and park resources.  Because of staff limitations, small land management size, long response times, valuable cultural resources, and values at risk on neighboring lands, allowing uncontrolled wildland fires would not meet resource objectives and could potentially violate a number of state and federal resource laws; therefore, it was not analyzed further. 

No Prescribed Fire: The NPS mission is to protect and preserve the native ecosystems it manages for the enjoyment of future generations.  Guided by this mandate, the national fire management program focuses on restoring and maintaining fire as a natural process while protecting human life and property.  Furthermore, RM-18 directs parks to scientifically manage wildland fire using best available technology as an essential ecological process to restore, preserve, or maintain ecosystems and use resource information gained through inventory and monitoring to evaluate and improve the program.  To help in achieving these long-term goals, the NPS has a comprehensive fire management program including hazardous fuels reduction, prescribed fire, wildland fire for resource benefit, and wildland fire suppression (NPS Appropriations Implementation, 2001a).  Native species in Wind Cave National Park evolved with fire, and many are dependent upon fire for their continued survival.  Natural fire events are fewer due to land management practices and suppression activities associated with human utilization of landscapes surrounding the park, making prescribed fire necessary to replicate historic fire frequency.  Because the absence of prescribed fire would result in degradation of the native ecosystem at Wind Cave National Park, this alternative was not further analyzed or incorporated into other alternatives.  

Mechanical Treatment Alone:  Under this alternative, hazard fuel buildups would be removed or manipulated strictly by mechanical means to the extent practicable.  Removal of fuel by mechanical means alone would leave the majority of the land within the park with no viable method to remove fuel loads.  Approximately 63% of the land cover at Wind Cave is composed of grassland, with the remainder as forest, woodland, or shrublands.  The only mechanical treatment available in the grasslands is mowing, however, the rugged terrain and rapid growth of grasses during the summer months preclude mowing as a viable fuel reduction treatment.  Furthermore, widespread or frequent mowing would cause unacceptable visual impacts to the park’s prairie resources (long lasting tracks from the mower) and tends to encourage encroachment by exotic plant species.  Approximately 29% of the land cover within the park is forested.  This treatment most often employs chainsaws to remove woody fuels (i.e. trees) to reduce fuel loads.  Cut materials would require removal, causing additional unacceptable visual impacts to the park’s forest areas (long lasting stumps and tracks from vehicles) and again encourages encroachment by exotic plant species.  

Although this alternative would protect people from fire and minimize impacts of wildfire on park and adjacent lands and resources, it fails to restore fire as a fundamental ecological process within the park.  In addition, this alternative would have extremely high costs and would result in substantial damage to the resources from heavy equipment use.  Therefore this alternative was not analyzed further.

Environmentally Preferred Alternative

The environmentally preferred alternative is determined by applying the criteria suggested in the National Environmental Policy Act of 1969 (NEPA), which is guided by the CEQ. The CEQ provides direction that “[t]he environmentally preferable alternative is the alternative that will promote the national environmental policy” as expressed in NEPA’s Section 101b:

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

b. Ensure for all generations safe, healthful, productive, and esthetically and culturally pleasing surroundings;

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

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

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

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

Alternative B provides greater flexibility in the management of smoke and prevention of air quality degradation.  Because Alternative B would allow prescribed fire, including burning of brush piles, in a wider variety of seasons, prevention of smoke in local communities would be easier to achieve.

Under Alternative B, park managers would have better capability to protect cultural resources through use of fuel treatments and prescribed fires that would burn in more predictable patterns.  Prescribed fire alone, as outlined in Alternative A, would increase the risk of damage or loss to cultural resources, as fires with little or no pre-treatment have a wider variance in predictable behavior and thus greater potential to harm cultural resources.
As examined, both alternatives present no substantive differences in impact on threatened or endangered species.
Alternative B provides greater ability to place fire on the ground in the season and area needed to achieve desired results in the vegetative communities, especially with regards to reduction of exotic species and restoration of natural ecosystem processes.   

Alternative B also provides greater ability to manage and enhance wildlife habitat within the park through utilization of fuel treatment and fire at the proper time and place.   

The Environmentally Preferred Alternative is Alternative B, which is also the agency Preferred Alternative.  This alternative has the greatest long-term positive environmental impacts with the least negative impacts.  Specifically, the Preferred Alternative has significant long-term positive impacts by restoring a natural process that would support native plant growth and survival, while at the same time providing for safety and security of park and adjacent land resources.  By supporting native plant species and communities, the Preferred Alternative would also have long-term benefits for the native mixed-grass prairie and forest ecosystem as a whole.  

Table 1. Summary Matrix of Alternatives.

	Elements
	Alternative A:

No Action
	Alternative B:

Integrated Management

	Acres of Forested Management Unit
	10,233
	10,233

	Acres of Grassland Management Unit
	18,062
	18,062

	Average number of acres treated by prescribed fire annually
	2,500
	2,500

	Average number of acres treated by fuel treatments annually
	0
	1,500


Table 2. Summary Matrix of Impacts of Alternatives.

	Impact Topic
	Alternative A:
No Action
	Alternative B:

Integrated Management

	Air Quality
	Short-term, minor negative
	Short-term, minor negligible

	Cultural Resources
	Long-term, moderate negative
	Long-term, minor negative

	Public Health and Safety
	Short-term, minor negative
	Short-term, minor negative

	Sustainability and Long-term Management
	Long-term, moderate negative
	Long-term, moderate positive

	Threatened/Endangered Species
	Short-term, minor negative
	Short-term, minor negative

	Vegetation Resources
	Long-term, minor positive 
	Long-term, moderate positive

	Wildlife Resources
	Long-term, minor positive
	Long-term, moderate positive


4. AFFECTED ENVIRONMENT

Air Quality 

Historically, the Park and surrounding area have enjoyed excellent air quality, with only occasional, short-term air pollution from transient wildland fire smoke and blowing dust.  National Park Service fire management activities that result in the discharge of pollutants (smoke, carbon monoxide, paticulates, and other pollutants from fires) are subject to, and must comply with, all applicable federal, state, interstate, and local air pollution control requirements as specified by Section 118 of the Clean Air Act, as amended (42 USC 7418).  Wind Cave National Park is designated as a Class I area under the Clean Air Act, prohibiting significant deterioration of air quality.  

It is likely that pre-Columbian visibility was lower than current levels due to frequent fires in summer months.  The park has 7 years of passive ozone monitoring data and is currently adding to 4 years of Interagency Monitoring of Protected Visual Environments (IMPROVE) data (1999-present).  The ozone levels measured within the park are well below those found to damage sensitive plants.  Similarly, wet deposition data does not indicate high levels of acidic deposition, at the present.  More recent data may indicate an increase in the presence of atmospheric nitrates.  Nitrate and sulfate emissions from regional-scale sources such as industrial and electric utility facilities in eastern Wyoming and western South Dakota are of primary concern to the Wind Cave airshed, and these emissions are on the rise.  
Cultural Resources 

Archaeological Resources

The Black Hills and Wind Cave National Park are located between the centers of two prehistoric culture areas: the Middle Missouri River Valley to the east and the High and Northern Plains to the west.  Early people were attracted to the Hills because they offered shelter in the winter and were slightly cooler in the summer than the surrounding country.  There was also good hunting and sources of good quality stone for tools.  As a result, the Black Hills have a rich archaeological past.

Archaeologists have defined the culture of the area on the basis of the character of material remains from prehistoric sites and have outlined a sequence of changes in those remains.  Documentation of these changes in association with materials that can be dated using absolute dating techniques (e.g., radiocarbon) has allowed archaeologists to assign a general time frame to variations in the material culture.  Using these and other techniques, a broad sequence of culture history has been defined for the region and divided into four periods and/or cultural affiliations: Paleo-Indian (11,500 to 8,000 BP), Plains Archaic Tradition (8,000 to 1,500 BP), Late Prehistoric Period (1,500 BP to 1700s), and Protohistoric/Historic Period (1675 to1920s).  
Currently less than 20% of the land area within Wind Cave National Park has been surveyed for archeological resources.  Seventy-six sites were identified as of June 2005.  Site types are various and include lithic and artifact scatters, tepee rings, quarries, historic farmsteads and wooden remnants.    

All archeological sites within the park are protected by federal legislation (Antiquities Act of 1906, 1979 Archeological Resources Protection Act, Executive Order 11593), Section 110 of the National Historic Protection Act and their management is guided by NPS-28: Cultural Resource Management Guideline (NPS 1999b).  Further survey and evaluation of the park's archeological resources may also yield archeological remains that warrant future nominations to the National Register.  To date, the majority of sites within the park have not been fully evaluated for nomination to the National Register.  

Fire has always been a part of the prairie environment. Peter Brown and Carolyn Sieg collaborated on a study in 1999, in the Northern Great Plains prairie ecotone, southeastern Black Hills, South Dakota. Their study looked at fire-scarred ponderosa pine trees to document the timing and frequency of historical fire at Wind Cave National Park.  The study used previous studies showing that America Indians used fire for a variety of reason in the area.  Cross sections were cross-dated to date trees and the frequency of fire was documented.  

Frequent, episodic surface fires were recorded on trees beginning from dates in the 1500s or 1600s until the late 1800s or early 1900s when suppression efforts began.  Fire scars were studied in three areas of the park: just north of the park, near the proposed Northwest Burn; in the middle of the park near the Pigtail Bridge, just south of the proposed Rankin Ridge Burn; and along Gobbler Ridge, near the Cold Brook South Burn.  Fire dates recorded on trees from the three study areas included 1564, 1580, 1591, 1617, 1652, 1706, 1724, 1739, 1756, 1768, 1785, 1805, 1822, 1845, 1853, 1863, 1870, 1875, 1881, 1910, and 1912.  This study included 415 fire scars. A graph showing the distribution of these fires is found on Attachment D. 

Fire intervals found at Wind Cave are among the shortest documented for northern ponderosa pine forest. Fire frequencies at Wind Cave are comparable to those found in southwestern ponderosa pines stands. Fire is twice as frequent in the ponderosa pine found at Wind Cave as it is in the forest’s interior, such as at Jewel Cave National Monument. It is unlikely the planned low-intensity burns will harm cultural resources that have been exposed to the large number of fires that have swept through Wind Cave National Park.  Even with this, research conducted by Buenger (2004) determined that the short, superficial duration of prescribed fire presents only a minimal risk to archaeological sites.  The primary impacts will result from off-road vehicle travel to support fire activities.

Cultural Landscapes

A Cultural Landscape Inventory for the park was finished in May 2005.  Along with the existing Administrative and Utility Area Historic District, the report identified two potentially eligible National Register districts. Identified as potential cultural landscapes are:

· The original boundary of Wind Cave National Park.  

· Highway 87 corridor within the Park.
The existing Administrative and Utility Area Historic District relates to the Civilian Conservation Corps (CCC). Workers began to arrive at Wind Cave in 1934, and a camp was established in the area now occupied by the park’s seasonal housing.  The CCC constructed many of the improvements in the park.  The CCC established the visual character of the park’s developed zone with landscaping, stone retaining walls, and the construction of the many of the buildings still in use today.

Historic Structures
There are twenty structures and two bridges that are listed on the National Register of Historic Places within the park.  The buildings are of northern Spanish architecture and were built primarily by local contractors during the CCC era.  Building 4 was built in 1906 as the Superintendent’s residence and remodeled in 1938 to reflect the northern Spanish appearance.  The Administrative and Utility Area Historical District consists of: the Administrative Building; Elevator Building; present Superintendent’s Residence; Employee’s Quarters-Dormitory; Building 7, Residence-Ranger Cabin dating to 1929; Building 6, Residence dating to 1934; Building 5, Residence dating to 1920; Building 8, Residence dating to 1931; Main Fire Cache/Garage; Old Fire Cache and Vehicle Storage Building; Power House/Recreation Hall; Oil and Gas House; Shop and Garage Building; and Warehouse/Garage Building.  Included in the District are the parking area adjacent to the Administrative building with its walks and walls, as well as the service road and shoulders connecting the two developed areas.  The present non-historic housing area, constructed in the 1960s and the 1980s, is not included in the historic district.

The bridges are the Beaver Creek (“High”) Bridge built in 1929 and the Pigtail Bridge built in the 1920s.  The Beaver Creek Bridge is the largest and most complex reinforced concrete bridge in the State.  The Pigtail Bridge is the only remaining structure of this design in the State.  

The Historic District and the bridges are on the National Register of Historic Places.  

Ethnographic Resources

A number of American Indian tribes have aboriginal, historical, and cultural ties to the land within the Black Hills, which includes Wind Cave. Government agencies representing tribes with ties to the Park include: Crow Creek Sioux Tribal Council, Ponca Tribe of Oklahoma, Apache Tribe of Oklahoma, Rosebud Sioux Tribal Council, Cheyenne River Sioux Tribe, Three Affiliated Tribes Business Council, Arapaho Business Committee, Lower Brule Sioux Tribal Council, Fort Peck Tribal Executive Board, Standing Rock Sioux Tribal Council, Ponca Tribe of Nebraska, Northern Cheyenne Tribal Council, Cheyenne-Arapaho Tribes of Oklahoma, Santee Sioux Tribal Council, Oglala Sioux Tribal Council, Standing Rock Sioux Tribe, Cheyenne River Sioux Tribe, Fort Belknap Community Council, Yankton Sioux Tribal Bus. & Claims Comm., and Sisseton-Wahpeton Sioux Tribal Council.  The Black Hills occupy a very special place in the history, creation stories, and religious beliefs of these groups. 
American Indians use various areas within the park as spiritual sites.  Activity at these sites usually consists of small offerings (often small packets of tobacco) tied to a tree or bush.   These ceremonial locations are documented and consultation takes place with appropriate tribes prior to fire activities in those areas.  
The park may have potential ethnographic landscapes as yet unevaluated. An Ethnographic Overview was completed in 2003.  Many plant species discussed as important to tribes with affiliation to the park, such as skunkbush, chokecherry, yucca, and cacti, have root structures that have adapted to survive fire.  Additional species identified, such as ponderosa pine, depend upon fire as an integral part of their life cycle. The substructures of these plants are not consumed by fire but instead thrive through exposure to fire.  Additionally, the native wildlife populations may also be positively impacted by fire as it creates opportunities for new plant shoots to appear for grazers and browsers.  

Public Health and Safety

The area around Wind Cave National Park is lightly populated, which reduces potential for public health and safety concerns arising from the park’s fire program.  The town of Hot Springs (approximately 4,100 people) and Pringle (approximately 110 people) are 10 miles south and six miles west of the park, respectively.  The rest of the nearby population consists of scattered developments and ranches.  One travel corridor crosses through the park area in a general north south route.  Interstate 385 enters the southwest portion of the park and exits the central portion of the western border of the park.  State Highway 87 intersects Highway 385 near the western border of the park and proceeds along the western edge of the park north to Custer State Park, where it exits Wind Cave.  Two other travel routes, NPS 5 and NPS 6 (both in a general north-south pattern), traverse the east side of the Park.

Threatened and Endangered Species

NPS policy states that national parks must give state-listed species the same consideration as federal-listed species.  Within the state of South Dakota there are a total of 35 threatened, endangered, and candidate species of invertebrates, fishes, reptiles, amphibians, birds, mammals, and plants.  From this list there are a total of three avian, three mammalian, and one insect species known potentially to be resident or migrant species within the local area of Wind Cave National Park.  Bird species that are migrant and seasonally resident in the area are the federally threatened/state endangered bald eagle (Haliaeetus leucocephalus), the state endangered peregrine falcon (Falco peregrinus) and the state threatened osprey (Pandion haliaetus).  The park includes large colonies of the black-tailed prairie dog (Cynomys ludovicianus), a species considered warranted for but precluded from listing by the US Fish and Wildlife Service at this time.  These colonies provide a prey base and critical habitat for the federal and state endangered black-footed ferret (Mustela nigripes) and potentially the state threatened swift fox (Vulpes velox), although there are no verified sighting from within the park.  Prairie dog communities occur throughout the park and would be subjected to prescribed fire and possibly to wildland fires.  The park lies within the historic range of the American burying beetle (Nicrophorus americanus), although none have been documented within the park.  There are occasional sightings within the park of the state threatened mountain lion (Felis concolor).  No federal or state listed plant species are found within the park.  Five plant species on the South Dakota Natural Heritage list (two species of Easter daisies (Townsendia exscapa and Townsendia hookeri), Hopi tea (Thelesperma megapotamicum), the hedgehog cactus (Echinoceres viridiflorus) and sleepy grass (Stipa robusta) occur within the park.

Vegetation

Wind Cave vegetation is characteristically diverse and consists of three major types with approximately 63% prairie grassland, 29% forest, and 7% shrublands.  These major types can be further divided into several plant communities or association types, including, but not limited to upland grasslands, riparian/wet meadows, shrublands, coniferous forests, hardwood forests, rocky outcrops/sparse vegetation, and landscaped areas.  In general, as elevation increases, ponderosa pine has a tendency to dominate north- facing slopes.  The basis for the difference between pre-settlement vegetation composition and current conditions is found in past livestock grazing practices, elimination and reduction of native wildlife and suppression of fire.  

Completed in 1997, the park’s Vegetation Map project classified and digitally mapped 88,760 acres including the entire park and surrounding areas.  Vegetation map classes were determined through extensive field reconnaissance, data collection, and analysis in accordance with the National Vegetation Classification System.  The vegetation map was created from photographic interpretation of 1997, 1:12,000 scale color infrared aerial photography.  The National Vegetation Classification System for the Wind Cave study area includes twenty-four natural and semi-natural associations and six complexes.  The natural associations are comprised of seven woodland, eight shrubland, four upland herbaceous/grassland and five sparse vegetation types.  The semi-natural association is comprised of one upland herbaceous type (Pucherelli et al. 1999).  

There is a diverse grassland mixture across the landscape, occupying approximately 63% of the park.  Western wheatgrass (Pascopyrum smithii), little bluestem (Schizachyrium scoparium), needle-and-thread (Hesperostipa comata), and big bluestem (Andropogon gerardii) are the predominant grasses occurring in the park.  Western wheatgrass is a sod-forming grass that thrives on clayey soils where it ranges from almost pure, monotypic stands on clay to a true mixed-grass prairie on silty/sandy clays or loamy clays.  Associated species include various forbs and grasses such as prairie coneflower (Ratibida columnifera), white milkwort (Polygala alba), and prairie dropseed (Sporobolus heterolepis).  Almost all of the native grass and forb species of these grassland communities are fire tolerant and many are fire dependent (Wangberg 1984; Bailey 1978; Bragg 1982; Ewing and Engle 1982).  

Kentucky bluegrass (Poa pratensis) is an introduced species that exists in most of the grassland complexes of the park and as a dominant or co-dominant species in many locations.  Two additional non-native annual grasses, Japanese brome (Bromus japonicus) and downy brome (B. tectorum) are also present to some degree in some grassland associations.  Non-native annual grasses may be decreased with fire, but timing is an important factor (Johnson 1987; Anderson 1965).  Western wheatgrass also tends to be replaced by blue grama in drier areas or places with increased grazing.  This shorter grass often grows in association with needle-and-thread and threadleaf sedge (Carex filifolia).  On gravelly soils, side draws, and broad swales, little bluestem becomes dominant, often in association with side-oats grama (Bouteloua curtipendula), both of which are fire tolerant species (Henderson et al. 1983; Wofford 1989).  

Coniferous forest lands are the second most prevalent vegetation community within the park, comprising approximately 28.8% of park vegetation.  However, coniferous forested areas within the park are continuous stands with increasing canopy closure and fuel buildup and those areas that creep into meadow and grasslands.  This has resulted in a forest that has few mosaics with a dominant size class of trees that are in the range of 14.5-25 inches in diameter at breast height, indicative of an even age stand.  The absence of fire has also allowed dense thickets of seedlings and saplings to develop.   As a result, the majority of forested areas of the park and adjacent lands are relatively young.  In 1994, the Forest Service estimated that 73% of the Black Hills National Forest was less than 120 years old (U.S. Department of Agriculture, Forest Service 1994).  In addition, they contain heavy down/dead material and have heavy regeneration along the periphery, resulting in constant creep of forested areas in grasslands.

Hardwood forest lands comprise approximately 0.3% of park vegetation.  These areas occur as small stringers along streams and other specialized areas.  The major species within these areas include box elder (Acer negundo), green ash (Fraxinus pennsylvanica), and plains cottonwood (Populus deltoides).  Small pockets of aspen (Populus tremuloides) are also found within the park.  Green ash and American elm (Ulmus americana) are the most common hardwood trees present, being found along bottoms of draws and in river floodplains.  The upper portion of hardwood draws commonly contains various shrub species, particularly American plum (Prunus americana) and western snowberry (Symphoricarpos occidentalis).  Many of the deciduous woodland species sprout vigorously after fire (Severson and Boldt 1977; DeByle et al. 1987; DeByle 1985; Leege 1968; Leege 1979; McKell 1950).  Wetter sites with high soil moisture within the park support diminishing stands of plains cottonwood trees.  Along with willow (Salix sp.), these typically occur within the Park as small clumps along minor streams, around seeps, springs, and around ponds.  The tree species found in these floodplain and wetland communities are generally not tolerant of fire (Braante et al. 1996; Van Dersal 1938).

Shrublands occupy 2,142 acres (867 ha) and compose approximately 7.6% of the park’s area.  Shrublands occur in conjunction with mixed-grass prairie, ponderosa pine forest, and deciduous woodlands.  While shrublands appear to be healthy within the park, some shrub species are represented in the park by a single occurrence of fewer than twenty-five plants.  The most common shrub species include mountain mahogany (Cercocarpus montanus), creeping juniper (Juniperus horizontalis), chokecherry (Prunus virginiana), and western snowberry (Symphoricarpos occidentalis).  Most of the native shrub species are fire tolerant and many are fire dependent, experiencing increased germination rates and/or vigorous sprouting after fire (Bradley et al. 1991; Crane 1982; Gartner and Thompson 1973).

The remaining shrublands represent relatively rare types found only in a few locations in and around the park.  Willow shrublands grow in saturated areas or cut-banks of Beaver, Highland, and Cold Spring creeks.  Willow are abundant and sprout readily following fire ( Machida 1979; Lyon and Stickney 1976).

Sparse vegetation can be found within areas of established prairie dog towns, covering approximately seven percent of the park.  Prairie dog towns occupy deeper soils on large flats, such as in Bison Flats.  Prairie dogs through their cycle of burrow establishment, grazing, and burrow abandonment, may alter grassland vegetation types over time.  This constant use causes the native vegetation to revert back to an early successional state dominated by annual forbs, some of which are exotic weeds.  Fire generally does not carry easily into the sparse vegetation surrounding prairie dog burrows.

Exotic species found in various disturbed sites include Canada thistle (Cirsium arvense), bull thistle (Cirsium vulgare), Scotch thistle (Onopordum acanthium), spotted knapweed (Centaurea maculosa), common mullein (Verbascum thapsus), and field bindweed (Convolvulus arvensis).  

Approximately 266 acres of the park are sparsely vegetated.  Ponderosa pine, chokecherry, creeping juniper, and some drought-tolerant broom snakeweed (Gutierrezia sarothrae) are found on these areas.  

In summary, most of the park’s native species are fire tolerant and many are fire dependent to some extent.  Those species that are not fire tolerant generally occur in areas that are not naturally prone to fire, such as floodplains.  

Wildlife 

There are a variety of wildlife that occupy forests, woodlands, shrublands, and grasslands of Wind Cave National Park, including small mammals, ungulates, birds, reptiles, amphibians and invertebrates.  There are at least 48 documented mammalian species within the park including five species of ungulates, more than 200 species of birds, 17 species of reptiles and amphibians, 48 known species of lepidoptera along with numerous other arthropod species.  (NPS 2004).  

Common small mammal species observed include the least chipmunk (Eutamius minimus), eastern cottontail rabbit (Sylvilagus floridus), thirteen lined ground squirrel (Spermophilus tridecemlineatus), black-tailed prairie dog (Cynomys ludovicanus), deer mouse (Peromyscus maniculatus) and muskrat (Ondontra zibehicus) and numerous other smaller rodents.  Meso-carnivores include the coyote (Canis latrans), bobcat (Felis rufus), red fox (Vulpes vulpes) and American badger (Taxidea taxus).  

Ungulates within the park include mule deer (Odocoileus hemionus), white-tailed deer (O.  virginianus), pronghorn antelope (Antilocapra americana), bison (Bison bison), and elk (Cervus elaphus).  Bison were restored to the park in 1913 and now number more than 400 head.  Bison management requires the park be fenced.  Surplus bison are rounded up and transferred to tribal governments and other agencies.  Elk were also restored to the park between 1911 and 1916 and now number more than 650 animals during winter, and about 400 in summer.  

Amphibians found within Wind Cave National Park include the blotched tiger salamander (Ambystoma tigrinum), Woodhouse’s toad (Bufo woodhousei), and the chorus frog (Pseudacris triseriata).  Some common reptiles include the red-sided garter snake (Thamnophis sirtalis), wandering garter snake (Thamnophis elegans), bullsnake (Pituophis melanoleucus), and prairie rattlesnake (Crotalus viridis).

Common bird species within Wind Cave National Park include the turkey vulture (Cathartes aura), red-tailed hawk (Buteo jamaicensis), sharp-tailed grouse (Tympanuchus phasianellus), killdeer (Charadrius vociferus), mourning dove (Zenaida macroura), yellow-shafted flicker (Colaptes auratus), eastern kingbird (Tyrannus tyrannus), Bell’s vireo (Vireo bellii), warbling vireo (Vireo gilvus), American crow (Corvus brachyrhynchos) bank swallow (Riparia riparia), cliff swallow (Hirundo pyrrhonota), barn swallow (Hirundo rustica), mountain bluebird (Sialia currucioides), American robin (Turdus migratorius), field sparrow (Spizella pusilla), dickcisssel (Spiza americana), and western meadowlark (Sturnella neglecta).

Common butterfly species found within Wind Cave National Park include the clouded sulphur (Colias philodice), orange sulphur (Colias eurytheme), Melissa blue (Lycaeides melissa), variegated fritillary (Euptoieta claudia), Manitoba fritillary (Speyeria Aphrodite), red admiral (Vanessa atalanta), painted lady (Vanessa cardui), prairie ringlet (Coenonympha tullia), and the garita skipperling (Oarisma garita).  Several species of grasshoppers and crickets (Orthoptera) along with carrion beetles (Nicrophorus marginatus and Nicrophorus tomentosus) are also common within Wind Cave National Park.

5. ENVIRONMENTAL CONSEQUENCES

The National Environmental Policy Act (NEPA) requires that environmental documents disclose the environmental impacts of the proposed federal action, reasonable alternatives to that action, and any adverse environmental effects that cannot be avoided should the proposed action be implemented.  This analysis provides the basis for comparing the effects of the alternatives.  In considering the impacts both the intensity and duration of the impacts, mitigation measures and cumulative impacts were assessed.

Air Quality 

Impacts to air resources common to both alternatives: 

Both alternatives include the use of prescribed fire.  The State of South Dakota requires that the park inform the State Department of Air Quality prior to performing prescribed fires.  Burning permits are not required.  The park would also notify local Federal Aviation Administration offices so pilots may be made aware of possible temporary visibility impairments. Smoke drift affecting neighbors and public roads is also a concern.  Smoke dispersal would be a consideration in determining whether or not a prescribed fire is within prescription, as described in the specific prescribed fire plan.  For prescribed fires, particulate matter will be the primary pollutant with localized effects.  No significant long-term health impacts are expected.  The effect of particulate matter and visibility on local communities and commercial establishments can be lessened by the proper use of smoke management and public notification.  

Evaluation Criteria 

The following definitions apply to impact descriptions for air quality:

Context: Geographic extent or scope of the impact

Duration:

Short-term – Effects lasting for the duration of the treatment action

Long-term – Effects lasting longer than the duration of the treatment action

Intensity:

Negligible – air quality would not be affected, or the effects would be at low levels of detection and would not have an appreciable effect on the air quality.
Minor – The effect would be detectable, but would not have an appreciable effect on air quality. If mitigation was needed, it would be relatively simple and would likely be successful.
Moderate – The effects would be readily apparent, and would result in substantial, noticeable effects to air quality on a local scale. Mitigation measures would probably be necessary and would likely be successful.
Major – The effects would be readily apparent and would result in substantial, noticeable effects to air quality on a regional scale. Extensive mitigation measures would be needed, and their success would not be guaranteed.
Impacts of Alternative A to air resources:  Because this alternative calls for suppression of all wildland fires, the duration of smoke generation and resulting impacts to air resources would be for the duration of prescribed fires.  The controlled nature of burns under this alternative makes their effect on air quality less severe than from wildland fires.  Impacts of smoke to local communities would be minimized to take advantage of weather conditions to promote smoke dispersal.  
Conclusion: Due to the generation of smoke for short durations during prescribed fires and wildland fires before suppression, implementation of this alternative would result in short-term, minor negative impacts to air resources.

The no action alternative would not produce major adverse impacts on air resources or values whose conservation is (1) necessary to fulfill specific purposes identified in the establishing legislation of the park, (2) key to the natural or cultural integrity of the park or opportunities for enjoyment of the park, or (3) identified as a goal in the park’s general management plan or other National Park Service planning documents. Consequently, there would be no impairment of air resources or values as a result of continuation of the no action alternative.

Impacts of Alternative B to air resources:  Because this alternative calls for suppression of all wildland fires, the duration of smoke generation and resulting impacts to air resources would be for the duration of prescribed fires and the burning of brush piles from fuel treatment.  The controlled nature of burns under this alternative makes their effect on air quality less severe than from prescribed fire alone or wildland fires.  Smoke from mechanical treatment machinery would be localized to project areas and for the duration of the treatment.  Because fuels treatment projects would remove some fuels from prescribed fire areas, smoke from prescribed fires would be more predictable and of less duration than from prescribed fires with no pre-treatment.  Smoke from brush pile burning would also be of short duration.  Impacts of smoke to local communities would be minimized to take advantage of weather conditions to promote smoke dispersal.

Conclusion: Due to the generation of smoke for short duration during mechanical treatment, prescribed fires, brush pile burning, and wildland fires before suppression, implementation of this alternative would result in short-term, minor negligible impacts to air resources.

The preferred alternative would not produce major adverse impacts on air quality resources or values whose conservation is (1) necessary to fulfill specific purposes identified in the establishing legislation of the park, (2) key to the natural or cultural integrity of the park or opportunities for enjoyment of the park, or (3) identified as a goal in the park’s general management plan or other National Park Service planning documents. Consequently, there would be no impairment of air resources or values as a result of the implementation of the preferred alternative.

Cultural Resources

Archaeological resources

Under both alternatives, wildland fire suppression activities within the park have the greatest impact on archaeological resources.  While vehicular traffic can have a damaging impact on fragile surface remnants, foot traffic would not likely cause excessive damage.  To prevent the potential crushing or scattering of archaeological resources, vehicle traffic is limited to roads, except where fire threatens structures or escapes from the park or where authorized by the Park Superintendent.  During a wildfire, areas recommended for hand lining, trenching, and equipment operation should be reviewed, if possible, by the Park Cultural Resource Manager and approved by the Park Superintendent.  The construction of fire lines and the occurrence of burns should be followed by archeological inventories to identify resources and assess impacts. 

Areas of planned ground disturbance activities on prescribed burns will be surveyed by a qualified archeologist, with the survey meeting the Secretary of Interior’s Standards and Guidelines for Archeology and Historic Preservation, prior to the beginning of the project. Prior to all prescribed burns, a cover letter and Assessment of Effect form detailing the proposed undertaking will be submitted to the South Dakota State Historic Preservation Officer to comply with 36 CFR part 800 of the National Historic Preservation Act (as amended). 
Journal of Range Management. 31(4): 283-289. With these safeguards in place, it is our conclusion that prescribed fires in mixed-grass fuels presents only a minimal risk to surface artifacts and little or no risk to subsurface artifacts.  Prescribed fire in forest fuels would present a greater risk in that fuels would burn hotter and for a greater duration of time (Buenger 2002).  Artifacts in these areas would have greater potential for damage and/or destruction.  Through physical reduction of fuel loads, burn temperatures would be reduced, but burn piles would have increased burn time and temperature on isolated spots.  
To facilitate the decision making process during any proposed or occurring fire event, digital cultural resource maps has been developed and incorporated into the park’s geographic information system (GIS).  The data set includes location, site number, site type, and site evaluation.  This information is readily available for prescribed fire planning and to incident commanders for wildland fire management.  These digital maps need to be updated to include information that would identify preferred fire management activities in regard to specific sites and site types.  Actions that could be identified include site avoidance (buffer area), use of physical or applied barriers, mechanical reduction of fuel loads, collection of certain artifact classes prior to burn, follow-up survey, and collection post-burn.  However, the impacts to these resources through fire management activities will not typically consume the resources.  Although this information will assist in management of cultural resources, they are not critical to making a well reasoned decision relating to fire management.  
The park will seek to develop a programmatic agreement covering prescribed burns with the South Dakota State Historic Preservation Officer.

Cultural Landscapes and Ethnographic Resources

Since this type of historic resource can vary dramatically in purpose and in story, it cannot be predicted what impact fire would have on these potential resources.  However, since fire was historically a part of the American Indian heritage on the plains, it is possible that fire could help restore and maintain certain landscapes, including plant species that are of ethnographic importance, in their historic appearance.  Additionally, since the resources are not likely to be consumed, the impacts are considered minor.    
If any ethnographic resource are located during burn preparations, or operations, they will be noted and documented by field advisors. If possible, without compromising firefighter safety, the Incident Commander may decide to use ignition or holding tactics to exclude these areas from the fire. Consultation will occur with affiliated tribes prior to fire activities in those areas.  
Historic Structures

Specific fire management activities will be managed to avoid any structures or features included in  the Wind Cave National Park  Administrative and Utility Area Historical District.  As a matter of course, wildland fires are managed to avoid destruction to government property.

Evaluation Criteria 

The following definitions apply to impact descriptions for the cultural resources:

Context: Geographic extent or scope of the impact

Duration:

Short-term – Effects on the natural elements of a cultural landscape may be comparatively short-term (e.g., three to five years until new vegetation grows or historic plantings are restored, etc.)

Long-term – Because most cultural resources are non-renewable, any effects on archaeological, historic, or ethnographic resources, and on most elements of a cultural landscape would be long-term.

Intensity:

Negligible – The impact is at the lowest levels of detection – barely perceptible and not measurable.

Minor – For archeological resources, the impact affects an archeological site(s) with modest data potential and no significant ties to a living community’s cultural identity. The impact does not affect the character defining features of a National Register of Historic Places eligible or listed structure, district, or cultural landscape.
Moderate – For archeological resources, the impact affects an archeological site(s) with high data potential and no significant ties to a living community’s cultural identity. For a National Register eligible or listed structure, district, or cultural landscape, the impact changes a character defining feature(s) of the resource but does not diminish the integrity of the resource to the extent that its National Register eligibility is jeopardized.
Major – For archeological resources, the impact affects an archeological site(s) with exceptional data potential or that has significant ties to a living community’s cultural identity. For a National Register eligible or listed structure, district, or cultural landscape, the impact changes a character defining feature(s) of the resource, diminishing the integrity of the resource to the extent that it is no longer eligible to be listed in the National Register.

Impacts of Alternative A to cultural resources: The greatest impact on cultural resources for Alternative A is the active suppression of wildland fires.  The construction of fire lines could impact historic and ethnographic resources.  Because wildland fire suppression is completed under emergency situations it is difficult to complete the pre-burn surveys and monitoring needed.  

Another impact to cultural resources would be the conducting of prescribed fires within the park.  Effective documentation and/or recovery of artifacts during pre-burn surveys take considerable cost and effort.  Because prescribed fires are planned, areas of known resources could be avoided and/or protected in a manner to protect cultural resources.  Access to sacred sites may be impacted and offerings left behind could be consumed.  Because access to sites may be impacted and offerings left behind could be consumed, the park must make every effort to insure that users are aware of proposed fire activities.

Conclusion: Based on the potential disturbance of exposed artifacts, cultural landscapes, and ethnographic resources in this alternative, long-term, moderate negative impacts to cultural resources would occur.  Based on the potential for consumption of religious offerings, long-term, moderate negative impacts to ethnographic resources would occur.

The no action alternative would not produce major adverse impacts on cultural resources or values whose conservation is (1) necessary to fulfill specific purposes identified in the establishing legislation of the park, (2) key to the natural or cultural integrity of the park or opportunities for enjoyment of the park, or (3) identified as a goal in the park’s general management plan or other National Park Service planning documents. Consequently, there would be no impairment of cultural resources or values as a result of continuation of the no action alternative.

Impacts of Alternative B to cultural resources:  The greatest impact to cultural resources under Alternative B, as in Alternative A, would be the conducting of prescribed fires within the park.  The construction of fire lines could impact historic and ethnographic resources.  Because wildland fire suppression is completed under emergency situations it is difficult to complete the pre-burn surveys and monitoring needed.  

Impacts from prescribed fires would be the same as in Alternative A.  However, having personnel completing fuel treatment projects prior to initiation of prescribed fires provides additional opportunities to identify cultural resources prior to impact.  

Conclusion: This alternative has the potential to disturb exposed artifacts, cultural landscapes, and ethnographic resources.  However, completion of pre-burn fuel treatment projects increases the potential of identifying and protecting unknown cultural resources, thus reducing the potential for impact.  With this, long-term, minor negative impacts to cultural resources would occur.

The preferred alternative would not produce major adverse impacts on cultural resources or values whose conservation is (1) necessary to fulfill specific purposes identified in the establishing legislation of the park, (2) key to the natural or cultural integrity of the park or opportunities for enjoyment of the park, or (3) identified as a goal in the park’s general management plan or other National Park Service planning documents. Consequently, there would be no impairment of cultural or values as a result of the implementation of the preferred alternative.

Public Health and Safety

Impacts common to both alternatives:  Since both alternatives involve the use of prescribed fire within the park, there is equal potential in each alternative for problems associated with smoke and escaped fires burning into towns or ranches.  Poorly dispersed smoke from prescribed fires can settle over nearby sites and sustained breathing of smoke can cause severe respiratory ailments, particularly in children and the elderly.  It can also cause visibility hazards on nearby roads.  Since the number of acres to be burned via prescribed fire is approximately the same in each alternative, the impacts to public health and safety from prescribed fire is also the same.

Evaluation Criteria 

The following definitions apply to impact descriptions for public health and safety:

Context: Geographic extent or scope of the impact

Duration:

Short-term – Effects lasting for the duration of the treatment action

Long-term – Effects lasting longer than the duration of the treatment action

Intensity:

Negligible – Public health and safety would not be affected, or the effects would be at low levels of detection and would not have an appreciable effect on the public health or safety.
Minor – The effect would be detectable, but would not have an appreciable effect on public health and safety. If mitigation was needed, it would be relatively simple and would likely be successful.
Moderate – The effects would be readily apparent, and would result in substantial, noticeable effects to public health and safety on a local scale. Mitigation measures would probably be necessary and would likely be successful.
Major – The effects would be readily apparent and would result in substantial, noticeable effects to public health and safety on a regional scale. Extensive mitigation measures would be needed, and their success would not be guaranteed.
Impacts from Alternative A:  Through Alternative A, all wildland fires would be fought aggressively.  This would reduce fire threat to public safety and resources, both in and out of the park.  There would be minor problems associated with smoke, as planned ignitions can take advantage of weather conditions to disperse smoke.  

Conclusion: Due to the generation of smoke for short durations during prescribed fires and wildland fires before suppression, implementation of this alternative would result in short-term, minor negative impacts to public health and safety.

Impacts from Alternative B: Through this alternative, all wildland fires would be fought aggressively.  This would again reduce fire threat to public safety and resources, both in and out of the park.  There would be minimal problems associated with smoke, through the reduction of fuels from mechanical treatment, therefore planned ignitions would take advantage of weather conditions to reduce and disperse smoke to minimum levels.      

Conclusion: Due to the generation of smoke for short durations during brush pile burning, prescribed fires and wildland fires before suppression, implementation of this alternative would result in short-term, minor negative impacts to public health and safety.

Sustainability and Long-term Management

Sustainability is the result achieved by doing things in ways that do not compromise the environment or its capacity to provide for present and future generations.  Long-term management is a program that will work with few alterations in the future.   TC "1.4.1.5 Sustainability and Long-term Management" \f C \l "4" 
Evaluation Criteria 

The following definitions apply to impact descriptions for sustainability and long-term management:

Context: Geographic extent or scope of the impact

Duration:

Short-term – Effects lasting for the duration of the treatment action

Long-term – Effects lasting longer than the duration of the treatment action

Intensity:

Negligible – neither sustainability or long-term management would not be affected, or the effects would be at such low levels of detection and would not have an appreciable effect on neither sustainability or long-term management.
Minor – The effect would be detectable, but would not have an appreciable effect on sustainability or long-term management. If mitigation was needed, it would be relatively simple and would likely be successful.
Moderate – The effects would be readily apparent, and would result in substantial, noticeable effects to sustainability or long-term management within the park. Mitigation measures would probably be necessary and would likely be successful.
Major – The effects would be readily apparent and would result in substantial, noticeable effects to sustainability or long-term management on a regional scale. Extensive mitigation measures would be needed, and their success would not be guaranteed.

Impacts from Alternative A: Because this alternative would utilize prescribed fire alone to manage park vegetative resources, fuel loads and areas of forest regeneration will continue to increase in the future.  Past park management has shown that, even in the best of conditions, managers have not been able to burn enough area to fully simulate natural fire regimes.  This has allowed areas of regeneration to establish, mature, thus adding fuel loads and the continued closure of the forest within the park.  Continuation of this activity will not sustain the natural environment, but will promote situations in which we will be faced with catastrophic wildfires.    

Conclusion: Due to continued increase in regeneration, forest growth, and fuel loads, this alternative would result in long-term, moderate negative impacts to sustainability and long-term management.

The no action alternative would not produce major adverse impacts on sustainability and long-term management resources or values whose conservation is (1) necessary to fulfill specific purposes identified in the establishing legislation of the park, (2) key to the natural or cultural integrity of the park or opportunities for enjoyment of the park, or (3) identified as a goal in the park’s general management plan or other National Park Service planning documents. Consequently, there would be no impairment of sustainability and long-term management or values as a result of continuation of the no action alternative.

Impacts from Alternative B: Because this alternative would utilize mechanical treatment and prescribed fire to manage park vegetative resources, fuel loads and areas of forest regeneration will decline to levels that would closely mimic those found in areas with more natural fire return intervals.  Forested areas would open up, fuels would reduce, prescribed fires would be safer to conduct, and ecology would closer resemble a natural system.  This alternative would allow forest and grassland sustenance, as well as facilitating the long-term management of park vegetative resources.      

Conclusion: Due to the reduction of regeneration, forest growth, and fuel loads, this alternative would result in long-term, moderate positive impacts to sustainability and long-term management.

Threatened and Endangered Species 

Impacts to threatened and endangered species common to both alternatives: 

Since neither bald eagles or peregrine falcons are known to nest in the area, there would be no impact expected on these species.  During some fires with heavy fuel loads and high heat intensities, trees may perish and become standing snags.  These snags would benefit raptors in the form of perching sites.  Due to the rapid mobility of avian species, they would escape from the direct dangers of fire.  The American burying beetle can fly to avoid fire, and its larvae are buried below ground, so fire would likely have no impact.  Prairie dogs, ferrets, mountain lions and swift fox are also very mobile and would utilize underground burrows and other topography as escape cover from fire and not be effected by burning.  Topography and other physical barriers such as drainages and vegetation generally limit the size and extent of prairie dog colonies.  The boundary edges of towns generally contain higher vegetation that provides terrestrial predators the ability to approach prairie dogs undetected.  The burning of this vegetation would increase prairie dog ability to detect these predators and possibly reduce predation.  Prairie dogs have historically colonized areas of grassland disturbance associated with bison and agricultural overgrazing (Hoogland 1995).  Areas burned by fire would be a benefit to prairie dogs in the form of a disturbed area that provides nutritious re-growth, high levels of predator detection, and a direction for colony expansion/colonization.  The short-term immediate loss of cured forage caused from the burn would be offset by the benefits of the green re-growth.  Black-footed ferrets, being obligates of the prairie dog, would also benefit by the potential increase of habitat in the long-term and the increased prey base in the short-term. Swift fox commonly inhabit areas with a high proportion of edge.  Fire that creates a mosaic of burned and unburned areas is probably the most beneficial.  The potential decrease in the amount of prairie dogs as prey for swift fox after a burn, associated with less cover for foxes and increased predator avoidance by the prairie dogs, would be offset by the increased detection by foxes of other small mammals and birds as prey.  

Both alternatives include wildland fire suppression.  Fire suppression in grasslands is detrimental to populations of small bird and mammal herbivores due to organic matter accumulation and reduced plant vigor (Wagle 1981).  The techniques of fire suppression in National Parks generally entails the use of direct attack with line construction and water, or indirect with fire lines and back-burns.  Due to the landscape of the area, hand crews conduct suppression activities, and working under minimum impact suppression techniques, create minimal damage to the landscape.  The short-term disturbances to threatened and endangered species, and their habitats, by these human activities would be minimal.  Any bald eagles or peregrine falcons will have fled the area during the fire, and most likely would not be affected by suppression activities.  Prairie dogs, black-footed ferrets, mountain lions, and swift fox will have fled the area or gone below ground during the fire, and most likely would not be affected by suppression activities.  

Evaluation Criteria 

The following definitions apply to impact descriptions for the threatened and endangered species category:

Context: Geographic extent or scope of the impact.

Duration:

Short-term – Effect of each impact lasting a few days to weeks.

Intermediate – Lasting from a few weeks to months.

Long-term – Lasting from a few months to years.

Intensity:

Negligible – There would be no direct or indirect impacts on threatened, endangered, or sensitive species.

Minor – Disturbance to threatened, endangered, or sensitive species would be limited to portions of the park.

Moderate – Disturbance of threatened, endangered, or sensitive species would occur throughout the park, but would not extend into lands adjacent to the park.

Major – Disturbance of threatened, endangered, or sensitive species would occur throughout the park and extend widespread into adjacent lands.
Impacts of Alternative A to threatened and endangered species:  The impacts of fire in the grasslands landscape produce overall benefits to the habitats of the concerned threatened and endangered species at Wind Cave National Park.  Suppression of all wildland fires has the potential to decrease this benefit.  However, prescribed fire within the park will offset this decrease by burning to increase and improve natural habitats.  A small amount of stress would be placed on individual animals in the form of energy demands during fire avoidance and/or human avoidance during suppression activities, but poses little risk to populations.  

Conclusion: Based on the benefits of habitat improvements gained through fire on the landscape, and the short-term, minor negative impacts on individuals, implementation of this alternative may affect, but is not likely to adversely affect, threatened and endangered species.

The no action alternative would not produce major adverse impacts on air quality resources or values whose conservation is (1) necessary to fulfill specific purposes identified in the establishing legislation of the park, (2) key to the natural or cultural integrity of the park or opportunities for enjoyment of the park, or (3) identified as a goal in the park’s general management plan or other National Park Service planning documents. Consequently, there would be no impairment of cave resources or values as a result of continuation of the no action alternative.

Impacts of Alternative B to threatened and endangered species:  Similar to the fire effects in Alternative A, this alternative would show a similar response by threatened and endangered species and their habitats.  The reduction of regeneration and forest fuels may further benefit wildlife, in particular prairie dogs in reopening areas where forest expansion has altered habitat.    

Conclusion: Based on the benefits of habitat improvements gained through mechanical treatments and prescribed fire on the landscape, threatened and endangered species are likely to experience long-term, moderate positive benefits and implementation of this alternative may affect, but is not likely to adversely affect, threatened and endangered species.   
The preferred alternative would not produce major adverse impacts on threatened and endangered species or values whose conservation is (1) necessary to fulfill specific purposes identified in the establishing legislation of the park, (2) key to the natural or cultural integrity of the park or opportunities for enjoyment of the park, or (3) identified as a goal in the park’s general management plan or other National Park Service planning documents. Consequently, there would be no impairment of threatened and endangered species or values as a result of the implementation of the preferred alternative.

Vegetation 

Impacts to vegetation resources common to both alternatives: 

Researchers are in agreement that fire provides an overall benefit to the continued growth, health, and maintenance of the mixed-grass prairie ecosystem.  (Vogl  1979; Wright and Bailey 1980).  Although there appears to be some conflict in research findings relative to whether fire benefits or harms particular species during specific stages of growth (and the degree of benefit or harm resulting to affected species), there is general agreement that fire plays an integral role in maintaining the mixed-grass prairie ecosystem.  Collins and Gibson (1990) documented the need for an interaction of four different disturbance types, including fire, to maintain diverse community structure in mixed-grass prairie.  In the absence of fire, species richness (the number of species per unit area), evenness (the distribution between dominance among species) and patch structure (the association of species at various spatial scales) may change.  The absence of fire tends to increase woody species and reduce species richness and patch structure.  

Given the rapid growth characteristics and the chemical composition of most mixed-grassland species, decomposition occurs slowly in the absence of fire in this ecosystem.  In forested areas, down-dead material also has extended decomposition times.  Thus, fires have the direct effect of removing stagnant, dead plant accumulations while converting that mass to ash and charcoal.  The blackened, burned areas protect underlying soils by joining remaining unburned vegetation and charcoal bits and help to raise the soil temperature by several degrees, particularly in the spring.  The ash/charcoal material returns a number of minerals and salts to the soil, thus recycling them for new plant growth.  Indirectly, higher temperatures increase fungal, bacterial, and algal activity, which in turn increases available nitrogen.  The increased microorganism activity also helps to increase soil temperatures while aiding in nutrient recycling.  Fire generally improves mixed-grassland and forest soils.  In addition to increasing nitrification of the soils and increasing minerals and salt amounts in the soil, the ash and charcoal residue resulting from incomplete combustion aids in soil buildup and soil enrichment by being added as organic matter to the soil profile.  The added material works in combination with dead and dying root systems to make the soil more porous, better able to retain water, and less compact while increasing needed sites and surface areas for essential microorganisms, mycorrhizae, and roots.  In general, fires tend to stimulate plant growth, resulting in larger, more vigorous plants, greater seed production, and increased protein and carbohydrate contents.  Fires tend to increase species diversity, and reduce woody species relative to grass and forb species.  (Vogl 1979; Wright and Bailey 1980).

Research indicates the species such as western wheatgrass, threadleaf sedge, blue grama, chokecherry, and willow are beneficially affected by fire, although responses vary somewhat depending on seasonality, frequency, and soil moisture conditions.  Needle-and-thread is relatively intolerant of fire and may be decreased (Bradley et al. 1992).
Cool-season, non-native grasses are usually decreased by fire, although responses vary somewhat depending on seasonality, frequency, residence time, and soil moisture conditions.  Research indicates that both Japanese brome and Kentucky bluegrass may be reduced by spring fire (Gartner 1978; Blankespoor 1987).  Research conducted outside the park indicates that crested wheatgrass, smooth brome, and downy brome are also decreased by fire, particularly by repeated spring fires (Lodge 1960; Young and Evans 1978).  Native cool-season grasses will also be affected by spring fires.

Generally, a grassland without fire (either prescribed or natural) has an increased abundance of cool season non-native grasses, a lack of native forbs, and an increase in woody vegetation.  As the National Park Service strives to restore and/or maintain naturalness at Wind Cave National Park, the altered condition of plant composition and distribution that would result an absence of fire would be a negative, long-term impact to vegetation resources.

Both alternatives provide for the use of prescribed fire for resource benefits.  That is, prescribed fire may be used to stimulate the growth of native species or reduce the growth of exotic species, either directly or indirectly.  This may be the primary goal of a prescribed fire, or a product of prescribed fire for fuel reduction.  In many cases, a prescribed fire unit identified for fuel reduction would be burned during a specific season and with a specific ignition pattern based on the species composition, thus realizing both resource benefits and fuel reduction.  Fire monitoring would continue to be used to assess the effects of fire on specific species, following the National Park Service Fire Monitoring Handbook protocols (2003c).  The direct and indirect effects of prescribed fires are generally beneficial to the native vegetation species, although individual plants of some species may be destroyed by fire.  Indirectly, areas disturbed by fire may be prone to invasion by exotic species such as common mullein and Canada thistle.  All prescribed fire units would be assessed before the burn and fire may be excluded from sensitive resources or exotic species populations that increase with fire.  A post-burn survey would be conducted as part of the park’s on-going weed management program, and exotic species would be treated with appropriate integrated pest management techniques.

Both alternatives provide for suppression of unwanted wildland fires that would have a direct negative effect on vegetation.  The impact of suppression activities would be reduced by the use of minimum-impact suppression strategies.  That is, suppression would generally favor wet-line (water) or scratch-line (hand tools) over fire breaks made by heavy equipment.  The use of minimum impact suppression strategies would reduce the impact on vegetation resources.  However, suppression activities would likely result in trampling or removal of vegetation and compaction of soil along routes of travel and fire lines, thus providing disturbed areas that may be invaded by exotic species such as Canada thistle, knapweeds, and field bindweed.  

Evaluation Criteria 

The following definitions apply to impact descriptions for the vegetation category:

Context: Geographic extent or scope of the impact.

Duration:

Short-term – Effect of each impact lasting a few days to weeks.

Intermediate – Lasting from a few weeks to months.

Long-term – Lasting from a few months to years.

Intensity:

Negligible – No native terrestrial plant communities and/or aquatic plant communities would be disturbed; and there would be no direct or indirect impacts on native vegetation.

Minor – Disturbance of regionally typical native terrestrial plant communities and/or aquatic plant communities would be small portions within the park.

Moderate – Disturbance of regionally typical native terrestrial plant communities and/or aquatic plant communities would occur.  The area of disturbance would be in large areas of the park, but would not extend beyond park boundaries.
Major – Disturbance of regionally typical terrestrial plant communities and/or aquatic plant communities would extend outside park boundaires.
Impacts of Alternative A on Vegetation: Under Alternative A, all wildfires would be suppressed.  Consequently, there would be suppression activities and impacts to vegetation resources would be greater than if the wildland fires were allowed to burn.  However, because prescribed fire would also be utilized under this alternative, fire would be used as a tool to simulate natural conditions and also accomplish management objectives.  Through manipulation of the timing of burns fire would be used to promote native species growth and reduce exotic species such as smooth brome (Bromus inermis).  Prescribed fire can also mimic natural fire return interval to maintain vegetative cover, appearance, and seral stage.  Prescribed fire can also reduce fuel loading, thereby minimizing impacts of later wildfire suppression activities.  

Conclusion: The direct impacts of fire and equipment on individual plants would result in short term, minor negative impacts on vegetation resources.  This would be mitigated by the direct impacts on species composition of the fire dependent plant communities through a planned and timed prescribed fire program.  Implementation of this alternative would result in long-term, minor positive impacts to vegetation resources.

The no action alternative would not produce major adverse impacts on vegetation resources or values whose conservation is (1) necessary to fulfill specific purposes identified in the establishing legislation of the park, (2) key to the natural or cultural integrity of the park or opportunities for enjoyment of the park, or (3) identified as a goal in the park’s general management plan or other National Park Service planning documents. Consequently, there would be no impairment of vegetation resources or values as a result of continuation of the no action alternative.

Impacts of Alternative B on Vegetation: In Alternative B, impacts through wildfire suppression would be similar to Alternative A.  Because mechanical treatment of vegetation would be utilized, impacts to vegetative resources would be minimized in the use of prescribed fire in the reduction of fuel loads.    

Conclusion: The direct impacts of fire and equipment on individual plants would result in short term, minor negative impacts on vegetation resources.  This would be mitigated by the direct impacts on species composition of the fire dependent plant communities through a planned and timed prescribed fire program.  Implementation of this alternative would result in long-term, moderate positive impacts to vegetation resources.

The preferred alternative would not produce major adverse impacts on vegetation resources or values whose conservation is (1) necessary to fulfill specific purposes identified in the establishing legislation of the park, (2) key to the natural or cultural integrity of the park or opportunities for enjoyment of the park, or (3) identified as a goal in the park’s general management plan or other National Park Service planning documents. Consequently, there would be no impairment of vegetation resources or values as a result of the implementation of the preferred alternative.

Wildlife

Impacts to wildlife common to both alternatives: 

Many researchers have documented that fire provides an overall benefit to the density, diversity, health, and maintenance of native prairie wildlife species.  Fire can have direct mortality on small mammals, some invertebrates, reptiles, and amphibians and other non-mobile wildlife.  Mobile species may be impacted indirectly by fire through reductions in the amount of potential nesting, resting and foraging habitat and by increased predation.  These impacts are usually short-term.  Conversely, fire can also provide excellent foraging areas for small mammals and many ungulates after the burn.  In general, most researchers believe that fire plays an important role in maintaining the native ecosystems and healthy diverse wildlife populations.  Most divergence in philosophy between the positive and negative benefits of fire is found in differences of opinion on the intensity, duration and frequency of fire applied to a particular landscape or wildlife species; large, unplanned and uncontrolled fires can devastate small remnant native species populations.  Smaller, managed fires create vegetation mosaics beneficial in the long-term to nearly all native species.  Possible direct and indirect effects on some of the common small mammals, ungulates, birds, reptiles and amphibians found within Wind Cave National Park are discussed below.

· Small Mammals 

Wildland and prescribed fire may have some direct mortality on small mammal species, as individual animals may perish due to exposure to smoke, flames, or equipment.  Indirectly, fire may impact the population as a result of reducing the amount of available cover and increasing the amount of predation by raptors and other animals.  Rodent populations in grasslands usually show an initial drop after fire due to high amounts of raptor predation (Cook 1959).  Effects of fire on prairie dog towns is addressed in the “Threatened and Endangered Species” section.

Fires that create a mosaic of burned and unburned areas are probably the most beneficial to small mammal species because their densities have been found to increase in areas where mosaics have been created following a burn (Landers 1987; Taylor 1981; Hooven 1973; Cornely et al 1983).  Several studies indicate that many small mammal populations increase rapidly subsequent to burning because of the resulting increase in the quality and quantity of food.  As fire stimulates post-burn grass production, a corresponding increase in small mammal populations is evident.  

One larger mammal species in the mesocarnivore category prevalent throughout Wind Cave National Park is the coyote (Canis latrans).  Since coyotes prey upon many species in the small mammal category, fire may improve coyote foraging habitat and amount of prey available by maintaining prey habitat and make hunting easier by opening up the habitat.  

· Ungulates

Fire probably does not have direct mortality on most healthy ungulates because they are able to move away from the flaming front and out of harms way.  The fire may kill sick, diseased, or immobile individuals.  However, there have been documented cases of mule deer being trapped and killed by fast-moving fires (Davis 1976).  Indirectly, fire may cause ungulates to concentrate in specific areas immediately after the burn to search for food or protective areas.  

Effects of fire on mule deer and white-tailed deer habitat are widely varied and well documented in the literature.  In general, fires that create mosaics of forage and cover are beneficial.  Deer prefer foraging in recently burned areas (once regrowth begins) compared to unburned areas, although preference may vary seasonally (Davis 1976; Davis 1977; Williams et al. 1980).  This preference may indicate an increase in plant nutrients, which usually occurs following fire.  Burning in grassland communities reduces litter that otherwise inhibits new growth of grasses.  This rejuvenates and improves these communities, which are important winter range in some areas, and can increase nutrient content and palatability of forage (Dasmann and Dasmann1963).

Pronghorn antelope are primarily a forb-eating species with strong requirements for open cover. Pronghorn are favorably influenced by the increase in herbaceous species and reduction of shrubs after fire.  Nutritional benefits of fire on forage may last up to 4 years after the fire with an increase in primary productivity for a longer period depending upon plant species (Higgins et al. 1989).

Studies have shown that forage species preferred by elk experience an increase in nutrient content following fire (Asherin 1973; DeByle et al 1989), however, some studies also conclude that quantity of forage increases more than quality and is important (Bartos and Mueggler 1979; Canon 1985; Leege 1979; Lowe 1975).  As with deer, elk usually prefer foraging in burned sites (Canon 1985; Canon, et al. 1987; Chapman and Feldhamer 1982; Leege 1979; Lowe 1975).  It has been shown that intensive grazing can reduce the ability of range to carry fire by reducing fuel buildup (Skovlin 1982).  Forbs, grasses, shrubs, edge effect, and snags were increased in a Southwestern ponderosa pine forest following fire and elk utilization of the area increased, peaking 7 years after fire (Lowe 1975).

Bison are also impacted directly and indirectly by fire.  Fires commonly occur on bison ranges without causing appreciable bison mortality.  Fire is important in creating and maintaining bison habitat by regenerating grasslands and enhancing production, availability, and palatability of many forage species.  During pre-settlement times bison habitats were, to a large extent, created and maintained by lightning-caused fires or fires set by Indian Americans.  Several studies have shown that bison prefer to forage on recently burned areas.  During the first post-fire years following a fall prescribed fire in grassland habitat at Wind Cave National Park, bulls were found less often than cow-calf herds on burned sites.  Both cow-calf herds and bull groups tended to use the burn more in June of the first post-fire season than at any other time.  However, only cow-calf herds consistently grazed the burn during the rest of the summer (Coppock and Detling 1986).  

· Birds

Direct mortality from fire probably does not usually occur in most bird species because they are able to move out of harms way.  Fire occurring during the nesting season may kill ground nesting bird species such as the sharp-tailed grouse and ferruginous hawk.  Indirectly, fire may cause birds to nest in other areas immediately after the burn if specific nesting areas are burned.  Fire may cause some nesting bird mortality from asphyxiation if they remain on their nest during a burn.  However, this is not usually the case, and fire is believed by most ornithologists to be an important factor in creating and maintaining ground nesting bird habitat.  Fires that reduce tall cover enhance lek viability and quality for the sharp-tailed grouse also, because these birds need open habitat with good horizontal visibility.  Much of the prairie habitat in which sharp-tailed grouse occur was largely maintained by fire in pre-settlement times (Grange 1948).  On native northern mixed-grass prairie in South Dakota, sharp-tailed grouse were absent in an unburned control area, which contained dense grass.  They were present on a less dense burned area within a few months following the fire (Huber and Steuter 1984).

Fire-related mortality of burrowing owl, an uncommon bird found in Wind Cave National Park, has not been documented in the literature.  Burrowing mammals that stay in their burrows during fire are usually unharmed; burrowing owls in their burrows during fire probably are probably unharmed as well.  Some burrowing mammals have asphyxiated in their burrows during fire and this may also happen to burrowing owls.  When caught outside their burrows during fire, adult burrowing owls probably escape fire easily; some young that cannot yet fly may be injured or killed.  Fire affects burrowing owl in two ways: by altering vegetation and by altering their prey base.  Wright and Bailey (1982) identified three major fire-dependent plant associations (grassland, semi-desert grass-shrub, and sagebrush-grass) in which burrowing owls occur.  They found that frequent fire can maintain or improve burrowing owl habitat by reducing plant height and cover around burrows and by controlling woody plant invasion.  Periodic fire in grasslands probably increases prey diversity for raptors including burrowing owl, and may increase overall prey density.  After a 1- to 3-year reduction in prey, rodent numbers usually match or exceed pre-fire levels.  Also, at Wind Cave, burrowing owls are generally found in prairie dog towns where vegetation is kept cropped and are thus not likely to support fire.

· Reptiles and Amphibians

Very little information is available in the literature on the direct effects of fire on snakes, lizards and turtles but in general, there may be some direct mortality.  Small microhabitat areas near, and in woody draws and slumps that do not support frequent fires build up high fuel loads.  These areas support a more homogeneous, hotter fire that may have a detrimental effect on turtles because brush fires can be lethal to turtles because they move so slowly (Gibson et al. 1990).  Fragments of tortoise shells have been found in burned areas (Woodbury and Hardy 1948). Indirectly, fire may impact snake, lizard, and turtle populations as a result of lowering the amount of foraging cover, thereby increasing predation by raptors and other animals.  Very little information is available in the literature on the direct effects of fire on frogs and salamanders.  The fact that there are no reports of high mortality for any herptile species may indicate that many amphibians are not highly vulnerable to fire (Means and Campbell 1981).  Indirectly, fire may impact amphibian population as a result of lowering cover and increasing predation by raptors and other animals.

· Invertebrates

The direct and indirect effects of fire on invertebrates are variable.  There may be some direct mortality of larvae and adult insects from fire.  Generally, however, insect populations in grassland habitats recover quickly from fire.  Most grasshopper species increase after spring fire due to increased nutritional quality of new grasses.  On native tallgrass prairie in Kansas, grasshopper numbers were highest after early spring prescribed fire, followed by mid-spring burning.  Grasshopper numbers were lowest on late-spring burned sites.  In a review of fire effects on insects, Warren and others (1987) reported that grasshoppers and crickets (Orthoptera) generally increase after fire in any season; however, "hot" grass fires that occur before Orthoptera have developed wings may reduce their numbers.  

Evaluation Criteria 

The following definitions apply to impact descriptions for the wildlife category:

Context: Geographic extent or scope of the impact.

Duration:

Short-term – Effect of each impact lasting a few days to weeks.

Intermediate – Lasting from a few weeks to months.

Long-term – Lasting from a few months to years.

Intensity:

Negligible – There would be no direct or indirect impacts on wildlife.

Minor – Disturbance to wildlife would be limited to portions of the park.

Moderate – Disturbance of wildlife would occur throughout the park, but would not extend into lands adjacent to the park.

Major – Disturbance of wildlife would occur throughout the park and extend widespread into adjacent lands.
Impacts of Alternative A to wildlife:  Because this alternative calls for suppression of all wildland fires, suppression activities could impact and potentially disturb many wildlife species.  Wildland fire suppression is completed under situations when pre-burn surveys are difficult if not impossible to perform.  However, because prescribed fire would be utilized under this alternative, fire would be used as a tool to simulate natural conditions and accomplish multiple management objectives, including habitat improvement.  Prescribed fire can also reduce fuel loading, thereby reducing impacts to wildlife of later wildfire suppression activities.  

Conclusion: Based on the potential benefits of habitat improvements in parts of the park, long-term, minor positive impacts to wildlife resources would likely occur.  

The no action alternative would not produce major adverse impacts on wildlife resources or values whose conservation is (1) necessary to fulfill specific purposes identified in the establishing legislation of the park, (2) key to the natural or cultural integrity of the park or opportunities for enjoyment of the park, or (3) identified as a goal in the park’s general management plan or other National Park Service planning documents. Consequently, there would be no impairment of wildlife resources or values as a result of continuation of the no action alternative.

Impacts of Alternative B to wildlife:  In Alternative B, impacts to wildlife resources through wildfire suppression would be similar to Alternative A.  However, because this alternative calls for mechanical treatment, wildlife surveys would be conducted in areas being treated.  In addition, mechanical treatment of areas aids in the reduction of dense forest thicket uncharacteristic of ponderosa, as well as the reduction of fuel loads that promote hotter, more catastrophic fires.  Mechanical treatment along with prescribed fire would be used as a tool to more completely simulate natural conditions and accomplish multiple management objectives, including habitat improvement.  Through manipulation of the timing of prescribed fire, fire would be used to promote natural conditions that benefit wildlife.  Mechanical treatments and prescribed fire would reduce fuel loading, thereby minimizing impacts to wildlife of later wildfire suppression activities.  Habitats and forage would be rejuvenated in large portions of the park in a pre-Columbian timeframe, thus positively impacting many species.    

Conclusion: Based on the potential benefits of habitat improvements in parts of the park, long-term, moderate positive impacts to wildlife resources would likely occur.  

The preferred alternative would not produce major adverse impacts on wildlife resources or values whose conservation is (1) necessary to fulfill specific purposes identified in the establishing legislation of the park, (2) key to the natural or cultural integrity of the park or opportunities for enjoyment of the park, or (3) identified as a goal in the park’s general management plan or other National Park Service planning documents. Consequently, there would be no impairment of wildlife resources or values as a result of the implementation of the preferred alternative.

Mitigation Summary for Preferred Alternative

Mitigation measures to reduce impacts are included in the preceding discussion of environmental consequences specific to each impact topic.  In many cases the same mitigation measure may serve to reduce impacts on a number of resources.  To reiterate, those actions are presented below by mitigation measure, rather than impact topic.  Specific mitigation measures to be utilized for individual fires will be identified in the prescribed fire plan.

Pre-fuel treatment and prescribed fire Vegetation Surveys: 

Prior to completion of Fuel Treatment or Prescribed fire Plan for an area, the site would be surveyed by Resource Management staff to:

· Identify locations of fire intolerant, desirable native plant populations.  The burn would be planned to exclude fire in those areas where feasible.

· Identify locations of exotic species populations that may increase with fire.  The burn would be planned to exclude fire in those areas where feasible.

· Identify long-term research plots that may be adversely affected by fire.  The burn would be planned to include or exclude fire in those areas as appropriate.

· Identify and salvage, as appropriate, paleontological resources that would be impacted by fire.  If a significant site is located, the site may be evaluated to determine if mitigation measures are needed or if fire should be excluded in that area.  

· Identify archaeological artifacts that would be impacted by fire. If a significant site is located, either fire would be excluded from that area or it would be subject to a full site assessment including the impact fire would have specifically on the type of resources associated with the site.  

Post-fuel treatment and prescribed fire Surveys:

· A post-burn survey would be conducted by Resource Management staff as part of the park’s on-going weed management program, and exotic species would be treated with appropriate integrated pest management techniques.
· Post burn surveys would be conducted by the Northern Great Plains Fire Effects Monitoring Team to evaluate the degree to which fire objectives are accomplished.
Smoke Management:
· All prescribed fire plans will include prescriptions for appropriate smoke dispersal to avoid impacts to park neighbors.
Holding Crews:
· All prescribed fire plans will include identification of needed holding personnel based on formulas developed by the National Wildfire Coordinating Group.  The fire will not be conducted without the identified resources in place and ready to prevent escapes.

Designate Routes of Travel:
· In prescribed fire, the information collected in the pre-burn survey would be used to designate routes of travel and/or restrict travel in areas that contain sensitive resources.  

Use of Minimum Impact Fuel Treatment and Fire Suppression Strategies:

· Favor wet-line or scratch-line (hand tools).

· Areas recommended for hand lining, trenching, and heavy equipment operation must first be reviewed by Park Resource Management staff and approved by the Park Superintendent.
· Aerial retardant use must be approved by the Park Superintendent.
Long-range Development of GIS Data:

· A detailed set of digital cultural resource and paleontological spatial data needs to be developed and incorporated into the park’s geographic information system (GIS).  These digital data should also include information that would identify preferred fire management activities in regard to specific sites and site types.  Actions that could be identified include site avoidance (buffer area), use of physical or applied barriers, mechanical reduction of fuel loads, collection of certain artifact classes prior to burn, follow-up survey, and collection post-burn.  Until a comprehensive set of data for the park is created, each prescribed fire plan will ensure information is known for that specific fire.

Cumulative Effects Analysis

Cumulative impacts are described in regulations developed by the Council on Environmental Quality (CEQ), 40 CFR 1508.7.  A cumulative impact is the impact on the environment, which results from the incremental impact of the action when added to other past, present, and reasonably foreseeable future actions regardless of who undertakes such other actions.  Cumulative impacts can result from individually minor but collectively significant actions taking place over a period of time.
Cumulative impacts were determined by combining the impact of the project alternatives with potential impacts of other past, present and reasonably foreseeable future actions.  Therefore it was necessary to identify, other ongoing or foreseeable future projects within the surrounding region.  The project identified includes: 

Wind Cave National Park General Management Plan

The 1994 Final General Management Plan/Environmental Impact Statement and the 1994 Wind Cave Resource Management Plan outline the direction for proposed actions to protect park resources and enhance visitor experiences at the park. Fire management and planning have the potential to affect adjacent lands and sister agencies within the Southern Black Hills. Specific plans that relate to the actions proposed in this environmental assessment are summarized in Table 1.

The implementation of the proposed Fire Management Plan represents a continued commitment to be proactive in fire and fire management capabilities.  The proposed action alternatives would not conflict with any ongoing or planned management activities within the park.  Fire management furthers the objective of long-term protection and sustainable management of vital park resources.

It is likely that the General Management Plan anticipated and accommodates increased visitation.  This increased visitation may result in increased emissions from vehicles, thus an impact on air quality.  The cumulative effects of increased emissions from visitor vehicles and emissions from fire events could be adverse, although it is difficult to predict the magnitude of emissions.  Smoke from prescribed fire events would generally occur in spring and fall when visitation is generally moderate.  During the peak visitor season of mid-summer, smoke would generally be from wildland fires that could occur in absence of this Fire Management Plan.  Adoption of the preferred alternative of the Fire Management Plan would implement a fire prevention strategy that would decrease emissions caused by wildland fires overall.  

Other impacts associated with the General Management Plan may be construction in developed areas and the potential to impact vegetation or wildlife would be minimized.  As a standard policy, all ground disturbing activities, such as would be associated with new construction, are reviewed by the Park Management Team.  As needed, excavations are monitored by physical scientists and/or archaeological monitors to protect those resources.  Due to the limited extent of new construction proposed by the General Management Plan and the monitoring protocols already in place, significant cumulative impacts to vegetation, wildlife, paleontological resources, and cultural resources are not anticipated.
Table 3. Project Relationship to Other Plans.
	Management Activity
	Relationship to Proposed Action

	Develop a comprehensive vegetation management plan and accompanying compliance documentation. This project is currently underway.
	Long-term fire suppression has altered natural processes affecting vegetation in the park.  Disturbance in the park has led to increased presence of exotic species in some areas. Implementation of a Fire Management Plan would complement an integrated approach to vegetation management, including exotic species.

	Replacement of the failing wastewater treatment facility (NPS 2003b).  This project is currently underway.
	The park’s sewage treatment lagoons and proposed sewer line are adjacent to Highway 385, in the west portion of the park. This project would have no effect on water quality or sewage.

	Project to resurface Highway 87 and two bridges within the park.  This project is currently underway.
	Highway 87 is one of the main north-south access routes within the park.  Coordination of construction and burns would be needed to minimize impacts on air quality and visitor experience.  

	Development of a Bison Management Plan and accompanying compliance documentation. This project is currently underway.
	Long-term fire suppression has altered natural processes affecting wildlife habitat in the park.  Implementation of a Fire Management Plan would complement the park’s bison management planning efforts. 

	Development of an Elk Management Plan and accompanying compliance documentation. This project is currently underway.
	Long-term fire suppression has altered natural processes affecting wildlife habitat in the park.  Implementation of a Fire Management Plan would complement the park’s elk management planning efforts.

	Development of a Prairie Dog Management Plan and accompanying compliance documentation. This project is currently underway.
	Long-term fire suppression has altered natural processes affecting wildlife habitat in the park.  Implementation of a Fire Management Plan would complement the park’s prairie dog management planning efforts.

	Construction of a Fire Cache Structure and accompanying compliance documentation. This project is currently underway.
	The proposed fire cache structure would be adjacent to the park current fire office.  This project complements the need for a fire cache and the ability to consolidate fire management resources.


Energy Development Proposals

There are several proposals for energy development that may impact Wind Cave National Park, primarily from the aspect of air quality.  These proposals include coalbed methane development in the Powder River Basin of Wyoming and Montana (2 EIS’s have been developed by the Bureau of Land Management), the WYGEN II power generating plant (Wyoming state permit), and the Dakota, Minnesota and Eastern (DM&E) Railroad being developed to haul coal from Wyoming to generating plants in Wisconsin.

The DM&E is seeking a permit from the Surface Transportation Board (STB) to reroute and upgrade a railroad from Wyoming to Minnesota.  The primary purpose of this railroad is to transport coal to the east (Wisconsin, Illinois) to supply power plants.  The preferred alternative places the railway corridor within twenty miles of the southern boundary of Wind Cave National Park.  The National Park Service reviewed the Draft Environmental Impact Statement (DEIS) prepared on the proposed railroad expansion.  NPS comments were submitted as part of the Department of the Interior’s response on the DEIS.  Based on review of the DEIS, the NPS is concerned that the project would result in impacts to air quality at Wind Cave National Park.  STB has pushed for permitting the railroad expansion over the NPS concerns.  The Final EIS did not fully address NPS concerns.

Extensive coalbed methane development has been proposed for southeastern Montana/northeastern Wyoming.  Over 50,000 wells are planned.  NPS has found the two EIS’s for the project do not adequately address air quality concerns in Class I parks (Badlands and Wind Cave).  NPS does not feel BLM has been responsive to our concerns.  

The cumulative effects of the DM&E railroad project and other energy development efforts, and the implementation of the preferred alternative of the Fire Management Plan would have adverse effects on air quality.  However, the emissions from the trains, generating plants and gas wells would be more long-term and persistent than the short duration of smoke generated by very infrequent fire events.  
Implementation of the Fire Management Plan would restore a fundamental natural process to the park, thus having the beneficial effect of increasing vigor of native species, increasing species diversity, and increasing the diversity of plant communities due to the mosaic pattern caused by burning.  

Impairment

Under NPS Management Policies, Section 1.4 et seq.  (2000), park managers must determine if management activities constitute an impairment to park resources, and that an “impairment of park resources and values may not be allowed by the Service unless directly and specifically provided for by legislation or by the proclamation establishing the park."  Policies defines impairment as “an impact that, in the professional judgment of the responsible NPS manager, would harm the integrity of park resources or values, including the opportunities that otherwise would be present for the enjoyment of those resources or values.”

Adoption of the preferred alternative, Alternative B would not constitute an impairment of the resources and values Wind Cave National Park was established to preserve.  In fact, the purpose of the Fire Management Plan is to implement a program that enhances the integrity of park resources and the ecosystem with which they are linked by restoring an essential natural process.  In the case of non-renewable resources such as archeological resources, actions would be taken in conjunction with adoption of this fire management strategy to mitigate the potential negative impacts to significant resources.  

6.
CONSULTATION AND COORDINATION

In accordance with the Endangered Species Act of 1973, Section 7 consultation with the U.S.  Fish and Wildlife Service concerning impacts to threatened and endangered species was initiated during the writing of this EA (U.S. Fish and Wildlife Service 2004).  Once the draft EA is completed and published, the U.S. Fish and Wildlife Service will have the opportunity to comment and concur with the findings, and thus completing consultation requirements.  U.S.  Fish and Wildlife Service comments and recommendations will be included with the final Fire Management Plan and EA.

In accordance with Section 106 of the National Historic Preservation Act, consultation with the State Historic Preservation Officer was initiated on Feburay 8, 2005.  That office will be provided a copy of the entire Fire Management Plan, including this Environmental Assessment, for review and comment during the public review period.  The comments of the State Historic Preservation Officer will be included with the final Fire Management Plan and EA.

This EA is being made available to the public and other agencies in a number of ways:

The public and others may request a copy by contacting the superintendent’s office, or by visiting the NPS website http://parkplanning.nps.gov/wica.  

Copies of the EA have been mailed to the following agencies and organizations:

Federal Agencies and Government

Dept. of Agriculture


U.S. Forest Service

Dept. of the Interior


National Park Service


Badlands National Park


Jewel Cave National Monument


Mt. Rushmore National Memorial



U.S. Fish and Wildlife Service

U.S. Environmental Protection Agency Region VIII

U.S. Congressional Representatives from South Dakota

State and Local Agencies and Governments

Custer County Commissioners

Custer Volunteer Fire Department

Pringle Volunteer Fire Department

South Dakota State Historic Preservation Officer

Tribal Historic Preservation Officer(s)

Indian Tribes

Crow Creek Sioux Tribal Council 

Ponca Tribe of Oklahoma 

Apache Tribe of Oklahoma

Rosebud Sioux Tribal Council

Cheyenne River Sioux Tribe

Three Affiliated Tribes Business Council

Arapaho Business Committee

Lower Brule Sioux Tribal Council

Fort Peck Tribal Executive Board

Standing Rock Sioux Tribal Council

Ponca Tribe of Nebraska

Northern Cheyenne Tribal Council

Cheyenne-Arapaho Tribes of Oklahoma

Santee Sioux Tribal Council

Oglala Sioux Tribal Council

Standing Rock Sioux Tribe

Cheyenne River Sioux Tribe

Fort Belknap Community Council

Yankton Sioux Tribal Bus. & Claims Comm.

Sisseton-Wahpeton Sioux Tribal Council

Private Agencies
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