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SUMMARY

Carlsbad Caverns National Park proposes to update the park Cave and Karst Management
Plan that guides activities that may have an effect on cave resources. Cave resources
include not only the cave walls, floors, ceilings and speleothems, but any cultural or
biological features contained within caves. Karst resources include all physical features
that influence the underground system, including but not limited to soils, bedrock, and
natural drainage systems. Visitor service operations, concession operations, cooperating
association operations, and National Park Service personnel management are not within
the scope of this management plan.

Park staff and external stakeholders identified six primary goals to use in developing and
evaluating alternatives for the Cave and Karst Management Plan:

1) Protect, restore, and perpetuate natural cave and karst systems and processes.
2) Collect and maintain data sets on caves, karst and associated resources to high
standards.

3) Encourage, facilitate, and conduct high-quality scientific study of cave and
karst systems.

4) Provide a wide range of recreational opportunities for visitors to discover,
appreciate, respect, and enjoy the park’s cave and karst resources.

5) Support cave and karst systems education and outreach.

6) Promote safety of visitors and employees in and around caves and karst.

7) Do not allow major impacts or impairment to resources.

ALTERNATIVES

No Action Alternative would provide a basis for comparing the management direction
and environmental consequences of the proposed action. The current access, use, and
safety policies would remain. Cave monitoring, data collection, and research would be
conducted using existing guidelines and currently identified data sets. There would be
some cave and karst education and outreach.

Alternative A would modify existing cave and karst management policies based on
scientific research and management experience. Access and use policies would be
developed based on desired conditions of individual resources. Safety policies would be
expanded to include more formal and informal training and safety protocols. Cave
monitoring, data collection, and research would be conducted by park personnel,
researchers, and volunteers based on scientific and management needs. The scope of
education and outreach would be expanded with the goal of making Carlsbad Caverns
National Park one of the premier sources of cave and karst education and knowledge.

Alternative B would expand the activity level and scope of cave and karst management.
Access and use of caves in the park would be expanded with additional gates and trails
constructed. The park would provide safety and training for all people entering park
caves and would conduct background checks of skills and qualifications. The park would
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seek to expand data collection to as many sets as possible and would work with research
partners and volunteers to collect and manage data. The park would develop a formal
cave and karst education program, a learning center, and a research library.

Environmentally Preferred Alternative. Alternative A, Modified Cave and Karst
Management would have the fewest adverse impacts to cave, karst, water, biological,
cultural, and paleontological resources of all of the considered alternatives. Increased
traffic to park caves under Alternative B would result in minor to moderate adverse
impacts to resources. Poor or incomplete documentation of resources under the No
Action Alternative would result in minor to moderate adverse impacts to resources.

Alternatives Considered but Rejected: Minimized Cave Management

This alternative would have eliminated access to all caves and areas not currently open
for paid, public tours. There would be only limited safety information provided to the
public through signs and visitor orientation talks. There would be no research or data
collection in park caves and only minimal cave and karst information provided to the
public. This alternative was rejected because it did not meet any of the stated goals of the
plan.

Alternatives Considered but Rejected: Open Access, Zero Management

This alternative would have opened access to all caves and areas in the park, limited only
by legal and administrative mandates. There would be only limited safety information
provided to the public through signs and visitor orientation talks, but no information
provided to backcountry cave users. Cave and karst research and monitoring would be
conducted by researchers with little oversight from the park. No support for education
and outreach would be provided. This alternative was rejected because it would have
major adverse impacts and possible impairment to cave and karst resources and would
not meet the stated plan objectives.

Alternatives Considered but Rejected: Reduced Cave Management

This alternative would reduce the level of active cave management. The current access,
use, and safety policies would remain. Cave monitoring, data collection, and research
would be conducted by volunteers and researchers based on their needs and with no
oversight or direction by the park. Some information on cave and karst would be
provided but there would be no formal education and outreach activities. Impact analysis
of this alternative indicated that there would be major impacts and possible impairment to
park resources, so would not meet the stated plan objectives.
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PLANNING PROCESS

This environmental assessment (EA) has been prepared as part of the process described
under the National Environmental Policy Act (NEPA), and the National Historic
Preservation Act (NHPA), Section 106. All major actions by the National Park Service
(NPS) that are not categorically excluded from NEPA must be evaluated by an EA or an
environmental impact statement (EIS). The process involves developing alternatives to
accomplish well-defined goals and then evaluating the potential impacts of those
alternatives (NPS, 2001a).

The public is invited to review the draft plan (this document) and make comments on the
alternatives and the EA of those alternatives. Once the public comment period is
completed, the park will screen the comments to determine whether any important new
issues or reasonable alternatives have been suggested. If major substantive issues not
covered adequately by the EA are raised or if the park wishes to consider new suggested
alternatives, the EA will be rewritten to incorporate them and reissued for a second 30-
day review. If commenters correct or add factual information that has no bearing on the
determination of significant impact, the information will be added to the EA when
possible. If any of the issues point to the potential for significant impacts, the park will
publish a notice of intent to prepare an EIS. Otherwise, a Finding of No Significant
Impact (FONSI) will be issued and the revised plan will be published and implemented.

Public Comment

If you wish to comment on the environmental assessment, you may mail comments to the
name and address below or post comments online at http://parkplanning.nps.gov/. This
environmental assessment will be on public review for 30 days. It is the practice of the
NPS to make all comments, including names and addresses of respondents who provide
that information, available for public review following the conclusion of the
environmental assessment process. Individuals may request that the NPS withhold their
name and/or address from public disclosure. If you wish to do this, you must state this
prominently at the beginning of your comment. Commentators using the website can
make such a request by checking the box “keep my contact information private.” NPS
will honor such requests to the extent allowable by law, but you should be aware that
NPS may still be required to disclose your name and address pursuant to the Freedom of
Information Act. We will make all submissions from organizations, businesses, and from
individuals identifying themselves as representatives or officials of organizations or
businesses available for public inspection in their entirety.

Cave and Karst Management Plan
Carlsbad Caverns National Park
3225 National Parks Highway
Carlsbad, NM 88220
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PURPOSE AND NEED FOR ACTION

Carlsbad Caverns National Park contains more than 100 known caves, including world
famous Carlsbad Cavern and Lechuguilla Cave. The purpose of this plan is to: 1) protect,
restore, and perpetuate natural cave and karst systems and processes; 2) collect and maintain
data sets on caves, karst and associated resources to high standards; 3) encourage, facilitate,
and conduct high-quality scientific study of cave and karst systems; 4) provide a wide range
of recreational opportunities for visitors to discover, appreciate, respect, and enjoy the park’s
cave and karst resources; 5) support cave and karst system education and outreach; 6)
promote safety of visitors and employees in and around caves and karst and; 7) Prevent major
impacts or impairment to park resources. The goals of this plan may be reached through the
management measures outlined in the “Alternatives” section.

The National Park Service (NPS) is mandated to protect the caves of Carlsbad Caverns
National Park. The Federal Cave Resources Protection Act of 1988, Section 2c states, “It is
the policy of the United States that Federal lands be managed in a manner which protects and
maintains, to the extent practical, significant caves.” The 1916 NPS Organic Act mandates
the park to “conserve the natural scenery and the natural and historic objects and wild life
therein and to provide for the enjoyment of the same in such manner and by such means as
will leave them unimpaired for the enjoyment of future generations.” The 2001 National Park
Management Policies Handbook (NPS, 2001b § 4.8.2.2) states:

“The Service will manage caves in accordance with approved management plans to
perpetuate the natural systems associated with the caves, such as karst and other
drainage patterns, air flows, mineral deposition, and plant and animal communities.
Wilderness and cultural resources and values will also be protected.”

The last revision of the park Cave and Karst Management Plan was completed in 1996. Since
that time, a microbial study in Carlsbad Cavern (Barton, 2005) showed that the development
of infrastructure and visitation has caused significant changes to microbial communities.
Invertebrate transects throughout Carlsbad Cavern have shown that infrastructure has
changed invertebrate habitat in the cave, and that materials left by visitors (trash, lint, etc.)
have altered population distributions of cave invertebrates and altered the ecosystem (Krejca
and Meyers, 2005). Studies in undeveloped caves have shown that even visitation by careful
scientists and highly trained cave surveyors can adversely impact native microbe
communities (Northup and others, 2000). Study of microbes in Spider and Lechuguilla Caves
has been vital in improving our understanding of the role they play in geologic processes, and
the role they may play in helping to develop treatments for human diseases such as cancer
and HIV.

Oil and gas development has been expanding around and towards the park. The city of
Carlsbad and other users are increasing the amount of water extracted from the Capitan
Aquifer, a karst aquifer that underlies the park. These activities have the potential to
adversely impact cave and Kkarst resources in the park, so it is vital that the park identify and
monitor those resources. This plan will be used to guide research and monitoring and to
protect fragile cave resources while providing opportunities for the public to experience the
underground resources of the park.
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RELATIONSHIP TO OTHER PLANS AND ACTS

The Carlsbad Caverns National Park General Management Plan (NPS, 1996) directs the park
to evaluate methods and guidelines to reduce adverse impacts on cave resources throughout
the park and restore areas that have been impacted in the past. The park GMP states that the
park must develop specific guidelines for the preservation and protection of Lechuguilla
Cave while promoting research on this important resource. Once developed, these methods
and guidelines are to be incorporated into an updated Cave and Karst Management Plan (this
document). The Carlsbad Caverns National Park Resource Management Plan (NPS, 1987)
requires regular updates to individual resource management plans, particularly when
significant changes in management have occurred due to increased knowledge or potential
adverse impacts are identified.

The National Environmental Policy Act (NEPA), and the National Historic Preservation Act
(NHPA), Section 106 require that all major actions by the National Park Service (NPS) that
are not categorically excluded from NEPA must be evaluated by an EA or an environmental
impact statement (EIS). The process involves developing alternatives to accomplish well-
defined goals and then evaluating the potential impacts of those alternatives (NPS, 2001a).

SCOPING AND OBJECTIVES

Internal scoping by NPS staff was completed in the park in April 2004 to develop goals and
objectives for the resource protection plan. The NPS conducted public scoping meetings to
identify other potential topics and concerns as well as goals for the plan. Public scoping was
conducted at the National Speleological Society meeting in July 2004, and in the city of
Carlsbad, New Mexico, on February 1, 2005. Park staff and external stakeholders identified
seven primary goals to use in developing and evaluating alternatives for the Cave and Karst
Management Plan:

1) Protect, restore, and perpetuate natural cave and karst systems and processes.

2) Collect and maintain data sets on caves, karst and associated resources to high
standards.

3) Encourage, facilitate, and conduct high-quality scientific study of cave and karst
systems.

4) Provide a wide range of recreational opportunities for visitors to discover,
appreciate, respect, and enjoy the park’s cave and karst resources.

5) Support cave and karst systems education and outreach.

6) Promote safety of visitors and employees in and around caves and karst.

7) Do not allow major impacts or impairment to resources.

Preliminary alternatives were developed using these goals, and were made available for
external and internal review and comment from April — December 2005.

A meeting was held February 15, 2006, to perform a Choosing By Advantages (CBA)
analysis of the alternatives and select a park-preferred alternative. In the CBA analysis,
factors such as resource protection, visitor experience, and visitor and staff safety were used
to evaluate each of the alternatives.
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IMPACT TOPICS

Issues and concerns affecting this project were identified by NPS specialists, as well as
from the input of other federal, state, and local agencies. After public scoping, issues and
concerns were distilled into distinct impact topics to facilitate the analysis of
environmental consequences, which allows for a standardized comparison between
alternatives based on the most relevant information. The impact topics were identified on
the basis of federal laws, regulations, and orders; NPS Management Policies (NPS,
2001B); and NPS knowledge of limited or easily impacted resources.

The following resources were considered to be potentially impacted by actions under the
considered alternatives: 1) rare, threatened, or endangered species; 2) cave and Kkarst
resources; 3) groundwater; 4) cultural resources; and 5) paleontological resources.

TOPICS DISMISSED FROM FURTHER ANALYSIS

The Council on Environmental Quality (CEQ) directed that federal agencies must assess
the effects of their actions on farmland soils classified by the U.S. Department of
Agriculture’s Natural Resources Conservation Service (NRCS) as prime or unique. Prime
or unique farmland is defined as soil that particularly produces general crops such as
common foods, forage, fiber, and oil seed; unique farmland produces specialty crops such
as fruits, vegetables, and nuts. According to NRCS, none of the soils in the project area
are classified as prime and unique farmlands. Therefore, the topic of prime and unique
farmlands was dismissed as an impact topic in this document.

The unconsolidated materials located on cave floors are not subject to the same
conditions as surface soils, so potential impacts to cave floors will be considered under
impacts to cave resources and not soils. The caves of the park do not contain vegetation
beyond the entrances. Increased traffic to park caves could cause some compaction and
erosion, but these effects would be localized and negligible. There are no actions under
any alternatives that would result in adverse effects on soils and vegetation. The impact
of the proposed and considered alternatives on soils and vegetation are therefore removed
from further analysis.

There are no actions under any alternatives that would result in adverse effects on air
quality. The impact of the proposed and considered alternatives on air quality are
therefore removed from further analysis.

There are no wetlands or 100-year floodplains within the project area, the sections of the
park containing rocks favorable to cave development. The impact of the proposed and
considered alternatives on wetlands and floodplains are therefore removed from further
analysis.

The proposed action would neither change local and regional land use nor impact local
businesses or other agencies. Therefore, socioeconomic environment will not be
addressed as an impact topic in this document.
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There are no actions under any alternative that would limit visitation or access by the
public to Carlsbad Cavern. There are no actions under any alternative that has a
disproportional adverse impact to any population. The socioeconomic impact of the
proposed and considered alternatives are therefore removed from further impact analysis.
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BACKGROUND

Carlsbad Caverns National Park encompasses approximately 47,000 acres of wilderness and
non-wilderness lands in the Guadalupe Mountains of southern New Mexico (see the Vicinity
map, page 6). The park preserves and provides opportunities for visitors to view a large
portion of the Capitan Reef, the best exposed Permian-age fossil reef in the world. The park
also contains one of few protected northern Chihuahuan Desert ecosystems and contains
species of plants and animals that are at the limits of their geographic distribution. Cultural
resources in the park represent a long and varied history of human uses from prehistoric
times to the present.

The park was designated a World Heritage Site in 1995 for containing “outstanding universal
value with exceptional features, unique reef and rock formations, and containing major cave
formations, gypsum chandelier speleothems, aragonite “Christmas trees,” and hydromagnesite
balloons.” The park includes several world-class caves including Carlsbad Cavern. The Big
Room of Carlsbad Cavern is the largest, most easily accessible chamber in North America.
Carlsbad Cavern is also home to a world-famous colony of migratory Brazilian (Mexican)
free-tailed bats and one of the largest colonies of migratory cave swallows in the United
States.

About 250 acres of surface area around Carlsbad Cavern have been developed to provide
access and support for the 400,000-500,000 annual visitors to Carlsbad Caverns National
Park. Cave tours began in the early 1900s and have continued to the present. Beginning in
1926, and to satisfy housing and park operational needs of the new and increasingly popular
national park, offices, residences, and parking areas were constructed above Carlsbad Cavern
near the natural entrance to the cave. The first elevator shaft was built in 1931, and a second
shaft was excavated in 1954. Beginning in 1961-62, a period of major facility expansion in
the NPS known as Mission 66, left its impact on the park. During the Mission 66 era, the
visitor center and maintenance areas were expanded and additional buildings were
constructed to provide housing for park personnel.

In 1986, a new discovery was made in Lechuguilla Cave, leading to more than 118 miles of
cave passage, making it the longest cave in the park and one of the longest in the world. In
the course of exploration of this pristine cave, geologists were able to gain a much better
understanding of the geology of the Guadalupe Mountains and of the complex history of cave
development in the area. Microbiologists have discovered hundreds of unique cave-adapted
organisms that have led to a better understanding of the role of microbes in geologic
processes and may lead to more insights into how these organisms may help lead to treatment
for human diseases such as cancer. Biologists have also discovered the profound adverse
impacts that humans can have on native microbe populations. These potential adverse
impacts have changed the way the caves in the park must be managed and mitigation of these
impacts is one of the primary goals of this plan.
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SITE DESCRIPTION AND EXISTING CONDITIONS
NATURAL RESOURCES

Carlsbad Caverns National Park contains one of the best-preserved areas of the northern
Chihuahuan Desert ecosystem. The escarpment is a mountainous ridge of limestone that has
been lifted above the plains to the south and east. Below the escarpment, visitors can observe
the transition from high desert scrubland into the grassland characteristic of the low
Chihuahuan Desert.

Surface Rare, Threatened or Endangered Species

Federally threatened Mexican spotted owls are known to nest in cave entrances in the
Guadalupe Mountains, particularly in areas where there are few large trees. The entrance
areas of park caves are suitable habitat for the owls that are easily disturbed by visitation.
Two federally listed cacti are present along trails leading to permitted park caves and some
rare plants inhabit cliff faces near some cave entrances.

Subsurface Rare, Threatened or Endangered Species and Species of Interest

No threatened or endangered species listed by the federal or state government have been
identified within the dark zone of park caves. The park has many non-threatened, non-
endangered species of interest including bats, colonies of cave swallows, and cave
invertebrates.

Park species of concern include any bat species listed by the state as sensitive that use caves
and the summer maternity colony of Brazilian (Mexican) free-tailed bats. Bats known to
occupy caves or rock crevices and that occur in the park listed as sensitive by the State of
New Mexico include: cave myotis, fringed myotis, western small-footed myotis, long-legged
myotis, big free-tailed, and the pale Townsend’s big-eared. The park considers cave swallows
as species of concern for management purposes. The entrance areas of several caves are
occupied by colonies of cave swallows during the summer months.

Some aquatic invertebrates such as flatworms have been found in the pools of Carlsbhad
Cavern (Ek, 1991). Changes in pool chemistry and water level could adversely impact these
organisms. A recent cave invertebrate survey was conducted in Carlsbad Cavern (Krejca and
Meyers, 2005) and identified several species of crickets, spiders, pseudoscorpions, beetles,
mites, and others that use park caves.

Researchers have also identified hundreds of species of microbes unique and native to cave
environments in Lechuguilla Cave and Spider Cave (Northup and others, 1999; Northup and
others, 1997; Northup and others, 1994; and Cunningham and others, 1995). Some of these
microbes are providing researchers with a better understanding of the role of biology in
geologic processes and of the potential for subterranean life on other planets. Some of the
microbes found in park caves have also shown some promise towards finding a treatment for
human diseases such as leukemia. These species are sensitive to changes in temperature,
humidity, and chemistry as well as direct impact from contact with humans.
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Cave and Groundwater Resources

Cave Setting. The park defines caves as any dissolution feature longer than 50 feet where
the entrance is not wider than the cave is long. The NPS has deemed that any feature defined
as a cave within any park’s boundaries is considered significant and is protected by the
Federal Cave Resource Protection Act. The caves of Carlsbad Caverns National Park were
formed 3-12 million years ago several hundred feet below the water table. As the Guadalupe
Mountains were uplifted, the caves drained and surface erosion removed overlying rock to
expose entrances. The majority of the caves in the park are in remote, rugged terrain and are
difficult to locate.

Cave Environment. The caves of Carlsbad Caverns National Park require high levels of
technical skill to enter and explore. They frequently contain vertical pits, some in excess of
300 feet, and long, exposed traverses. The caves are long and three-dimensionally complex.
It can take skilled cavers more than 12 hours to reach remote areas of Lechuguilla Cave and
trips into this cave usually require in-cave stays of more than five days.

Park caves do not contain active streams and have limited areas where there is dripping
water. Because the cave-forming process has ceased and the caves are not active, recovery
from impacts takes a great deal of time, if it occurs at all. Many of the caves are decorated
with minerals such as gypsum, which are very sensitive to changes in humidity and direct
human impact. Any changes to airflow (such as enlarging an entrance or constructing an
elevator shaft), use and traffic patterns, and overlying land use can have a profound and
permanent adverse effect on cave resources.

Infiltration and Hydrology. The average annual rainfall in the park is approximately 13
inches, generally concentrated in spring and fall storms. Much of the park consists of exposed
bedrock outcrops sometimes covered in thin soil, so runoff is rapid. Water is concentrated in
drainages and the water not used by plants or evaporated back into the atmosphere travels
through fractures in the rock to become part of the groundwater system. In some cases, the
water travels slowly, all the way to the regional water table, the Capitan Aquifer. The water
can also flow downward into caves where it forms cave decorations and pools and is
sometimes re-circulated by air movement. Eventually, this water will either be released back
into the atmosphere or seep slowly to the water table.

The natural drainage and infiltration patterns above Carlsbad Cavern have been disrupted by
park development. Under undisturbed conditions, most rainfall would be absorbed into the
soil and taken up by plants or evaporated. Water would flow into Bat Cave Draw only during
intense thunderstorms. Now, the buildings and paved areas, which are impervious to water,
focus drainage into culverts, drains, and eventually, into Bat Cave Draw.

Chemical and hydrologic studies of the deepest part of Lechuguilla Cave, suggest that the
cave encounters the Capitan Aquifer. Changes in water level and quality of this aquifer could
have an adverse effect on this cave. Overpumping of the water from outside the park and
contamination from land use such as oil and gas development could have a disastrous effect
on park cave resources. Careful and diligent monitoring of water resources in the park is the
key to identifying potential and real threats to the resources.
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CULTURAL RESOURCES
Cultural Landscapes: Caverns Historic District

The Caverns Historic District, listed on the National Register of Historic Places, consists
of an assemblage of NPS buildings and landscaped features surrounding the natural
entrance of Carlsbad Cavern, dating from the mid-1920s through the early 1940s. These
buildings and landscaped features are on the slopes and ridges above Bat Cave Draw and
at the bottom of the draw where the terrain was leveled and terraced for visitor access to
the cave. The earliest buildings and the terracing are constructed of limestone from the
surrounding hillside. The architectural style of the buildings is of both the Pueblo Revival
style and the New Mexican Territorial style.

The Caverns Historic District contains 13 administrative, residential, and maintenance
buildings and their surrounding landscaping (Colby, 1988). Originally, 19 rock buildings
were constructed on the north slope of the draw between 1926 and 1932. Six of these
original structures have since been removed. Construction on the earliest park facilities,
including the three-tiered parking area in Bat Cave Draw, began in 1926. In 1927-1928,
construction was begun on several of the rough-cut stone buildings that remain today.
These facilities were designed by the first park superintendent and built by park rangers.
A second construction phase was undertaken in 1931-1932, which added several more
stone buildings, including the elevator tower. Between 1938 and 1942, additional
residential and maintenance buildings were designed and built above the cave entrance.
The 1938-1942 construction was done by Civilian Conservation Corps (CCC) crews
stationed at the nearby Rattlesnake Springs camp.

The visitor center was completed in 1957, encasing the original 1932 elevator tower. In
1961-1962, two additional multiple dwelling units, a maintenance building, and the tennis
court area were constructed on the top of the hill on the north side of the draw. These
projects were part of the NPS’s Mission 66 design and construction program intended to
revitalize the national parks through a massive 10-year program of capital investment to
improve the deteriorating conditions of NPS facilities following World War 1l (Carr and
Allabeck, 1998).

The Mission 66 residences are not considered eligible for the National Register of
Historic Places. They do not meet the individual significance criteria under the National
Historic Preservation Act for the following reasons:

A. Association with events that have made significant contributions to the broad
patterns of our history: While the Mission 66 program marked a change in
construction and design philosophies of the NPS, the hallmark of the program was the
development of the central visitor centers, not necessarily individual housing units
within parks. While the park Mission 66 housing was part of that broader national
program, the housing complex at Carlsbad Caverns is typical of Mission 66 housing in
many other national parks, including other parks in New Mexico.
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B. Associated with the lives of significant persons: The park’s Mission 66 housing was
designed by staff of the NPS Western Office, Division of Design and Construction.
The plans for the park’s housing were one of many similar designs incorporated
around many NPS units.

C. Works of architecture that embody distinctive characteristics of a type, period or
method of construction or that represent the work of a master, or that possess high
artistic value: The blocky, modernistic design of the park’s Mission 66 housing does
not represent any distinctive style or significant method of construction. In fact, the
design of the Mission 66 residences departs from the previous NPS architectural style
of rustic architecture designed to blend in with the local landscape. Again, several
other highly similar examples of Mission 66 housing exist in other NPS sites within
the state.

D. Likely to yield information important in history: The park holds complete design
drawings of all of the Mission 66 residences, as well as project completion reports and
photographs of the construction. The likelihood of any additional significant
information coming from the buildings themselves is minimal.

This historic setting is managed as a “cultural landscape,” which, in NPS terms, is
defined as a reflection of human adaptation and use of natural resources and is often
expressed in the way land is organized and divided, patterns of settlement, land use,
systems of circulation, and the types of structures that are built (NPS, 1997). The
character of a natural landscape is defined both by physical materials such as roads,
buildings, walls, and vegetation, and by use reflecting cultural values and traditions. The
buildings and designed landscape features represent the rustic theme for facility
development used during the early years of NPS construction in parks. This philosophy
emphasized the use of local materials and building techniques used in harmony with the
natural setting of the landscape. The current Cultural Landscape Inventory for the
Caverns Historic District defines the landscape as encompassing all of the designed
buildings and landscaping from the tops of the ridges adjacent to Bat Cave Draw.

The period of significance for which both the Caverns Historic District and the cultural
landscape of the Cavern entrance area are managed is 1907-1942. Several more buildings
were added to the developed area after 1942. The Bat Flight Amphitheater was completed
in 1963. The Mission 66 residences lie outside the boundaries of the Caverns Historic
District, but are within the managed boundaries of the cultural landscape. However, since
their construction does not fall within the historic district’s and cultural landscape’s
period of significance, they detract from the cultural landscape the park is attempting to
preserve.
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Cultural Resources in Caves

Archeological Resources. Caves in general, and Carlsbad Cavern in particular, play a
significant role in the oral history and cultural traditions of many Native American tribes.
The park is actively involved in consultations with 13 Native American tribes concerning
their historic and cultural ties to park lands. The Caverns area should be considered as an
ethnographic landscape because of archeological and ethnographic resources within the
area.

Archeological sites within the developed area fall into two distinct types: prehistoric and
historic Native American occupations and historic Anglo-American habitation of the
area. The former consists of food processing sites, such as ring middens or hearth
features, and lithic scatters. Ring middens, constructed and used to bake vegetal materials
for human consumption, are large features and are the result of multiple usage,
sometimes over centuries. Hearth features consist of small circular or amorphous scatters
of burned rock and represent heating fires kindled by individuals or small groups, perhaps
only for a single event. Many lithic scatters are small-scale sites of sparse artifacts. They
most likely represent a single event where toolmaking, tool maintenance work, or use
occurred. Many of these features are located near cave entrances and may reflect the use
of caves as temporary shelter. Many cave entrances contain pictographs and other
artifacts. Slaughter Canyon Cave contains one of the few pictograph sites located entirely
in a cave’s dark zone in the United States.

Historic Structures. The historic occupation of the area resulted in many sites, including
campsites, temporary housing sites, quarries, guano mining-related sites, and trash
dumps. Material in the area surrounding Carlsbad Cavern reflects the area’s continued
use from the late 19th century into present times. The Caverns Historic District is
virtually a continuous scatter of cultural material reflecting activities related to ranching,
guano mining, CCC construction, tourism, and NPS family life.

Many caves in the park contain old ladders and other remains from early cave exploration
by local ranchers and other visitors. Carlsbad Cavern, Slaughter Canyon Cave, Ogle Cave
and other caves in the park contain the remains of large guano-mining operations dating
from the late 19" to early 20" century. Their protection from rain, snow, and sun has left
them very well preserved. Carlsbad Cavern contains examples of CCC trail development
and other resources related to exploration and development of the cave as a tourist
attraction.

Ethnographic Resources. Many cave entrances contain pictographs and other artifacts
reflecting temporary use and visitation. Other than the entrance of Carlsbad Cavern and
one area in the dark zone of Slaughter Canyon Cave, there are no known ethnographic
ties to specific park caves. The actions proposed under any of the considered alternatives
would have no affect on ethnographic resources.

Museum Collections. The actions proposed under any of the considered alternatives
would have no affect on museum collections.
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PALEONTOLOGICAL RESOURCES
Permian Fossils

The Guadalupe Mountains, including all of Carlsbad Caverns National Park, are made up of
rocks created when the area was covered in a large inland sea. As a result, the rock contains
abundant fossils of Permian marine animals. Surface outcrops are badly weathered and fossil
communities are frequently obscured by minerals and soil. Park caves provide geologists and
paleontologists with a three-dimensional view of the relationships between ancient animal
communities.

Pleistocene/Holocene Mammals

Many remains from large and small extinct or locally extirpated mammals have been found
in park caves (Santucci and others, 2001). Pleistocene shrub oxen, pronghorn, felines, dire
wolf, horse, and ground sloth have been found along with the remains of marmots, shrews,
birds, and an extinct species of free-tailed bat. The remains of modern animals such as
ringtail cats have been found deep in park caves, indicating proximity to now-buried cave
entrances. The remains of several bat species, not known to inhabit caves, have also been
found.

Microfossils
Fossil pollen and micro-invertebrates have been found preserved in cave formations near

cave entrances. These microfossils have been used to reconstruct changes in climate and
vegetation in the region.
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ALTERNATIVES

The considered alternatives provide for protection of cave and karst resources and the
biological, cultural, and paleontological resources within them while providing a safe,
quality experience to a wide range of park visitors. Each alternative includes some level
of research and scientific monitoring to identify adverse impacts and to adjust cave
management policies to mitigate those impacts. Most alternatives also include some
education and outreach to increase public understanding of cave resources to protect not
only park caves, but caves outside of the park.

OPTIONS COMMON TO ALL ALTERNATIVES

All alternatives would include the development of written access policies for park caves
and sections of park caves. All alternatives would include the development of guidelines
for NPS maintenance activities in and around caves.

NO ACTION ALTERNATIVE

Under the no action alternative, the current access, use, and safety policies would remain.
Cave monitoring, data collection, and research would be conducted using existing
guidelines and currently identified data sets. The park would oversee and manage
research and provide some logistical support. There would be minimal cave and karst
education and outreach.

Cave and Karst Protection

The desired conditions of cave resources would be defined as the same as existing
conditions, and guidelines would be developed to maintain this condition. The existing,
stratified system of access to sensitive information based on internal policy and legal
mandates would be maintained.

Cave and Kkarst conditions such as cave environment, human impact, geology and
hydrology, would be monitored based on research needs, management concerns, and
individual interest. Appropriate NPS and non-NPS activities would be defined based on
legal mandates, internal policy, and historical use. Gates would be constructed and trails
established in caves based on an evaluation of each situation. Cave restoration would be
conducted based on management needs and volunteer interest, and in response to specific
incidents or impacts.

Data Collection and Management
Data would be collected and maintained based on management and basic scientific needs.

Research

The park would facilitate both park-defined and external research based on management
need and researcher interest. The park would provide some logistical support such as
temporary housing and field assistance. The park would continue to provide letters of
support for researchers to obtain grants.
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Recreation

The park would maintain recreational, permitted access only to those caves that are
currently available. No evaluations would be made on the potential to expand or reduce
the number of available caves.

Education and Outreach

The Cave Resources Office would provide information to other divisions, individuals,
and educational groups when asked. The park would conduct informational trainings and
provide special programs within and outside of the park.

Visitor and Employee Health and Safety

The park would use existing policies, guidelines, and procedures as well as personal
statements of skills to evaluate the qualifications of those interested in entering caves.
Park personnel would conduct tailgate safety briefings and training classes for NPS staff.
The Cave Resources Office would provide cave search and rescue training for both staff
and non-NPS agencies and personnel.

The park would maintain rigging in caves and replace ropes and other hardware based on
time and use. The park would maintain a gear cache for technical caving and cave rescue
equipment.

ALTERNATIVE A: MODIFIED CAVE MANAGEMENT (Park Preferred Action
and Environmentally Preferred Alternative)

This alternative would modify existing cave management policies based on scientific
research and management experience. Access and use policies would be developed based
on desired conditions of individual resources. Safety policies would be expanded to
include more formal and informal training and safety protocols. Cave monitoring, data
collection, and research would be conducted by park personnel, researchers, and
volunteers based on scientific and management needs. The scope of education and
outreach would be expanded with the goal of making Carlsbad Caverns National Park
one of the premier sources of cave and karst education and knowledge.

Cave and Karst Protection

The desired conditions of cave resources would be defined based on a combination of
factors including sensitivity, hazards, current or projected use, biological function, and
existing conditions. Past conditions where known or inferable will be considered in
defining desired conditions Science-based guidelines and indicators would be developed
to define desired conditions and to determine if desired conditions are being met or
maintained. The park would monitor cave and karst conditions (cave environment,
impact, geology and hydrology, biology etc.) based on the development of science-based
indicators of change. The park would perform monitoring that addresses needs of
resource management, interpretation, law enforcement, and maintenance.

The park would maintain a stratified system of access to sensitive information based on
internal policy and legal mandates. Appropriate NPS and non-NPS activities would be
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defined based on legal mandates, internal policy, desired conditions, resource
impairment, safety, and scientific knowledge.

Cave gates and trails would be built as needed, based on specific criteria for action and
guidelines to improve trail and gate sustainability. The park would examine potential for
reducing trails and gates to minimize maintenance requirements. The park would
establish guidelines, evaluation criteria, goals, and priorities for cave and karst restoration
based on desired conditions and sustainability.

Data Collection and Management

Data would be collected based on management and basic scientific needs. The purpose
and scope of data collection would be developed and timelines established for periodic
review of data collection methods and protocols. The park would develop guidelines to
ensure long-term preservation of data and knowledge derived from the data.

Research

The park would facilitate research based on management need and researcher interest and
gather input from external stakeholders and researchers to identify research needs and
priorities. The park would provide some logistical support such as temporary housing and
field assistance and would continue to provide letters of support for researchers to obtain
grants.

Recreation

Recreational, permitted access to those caves that are currently available would continue.
The park would develop evaluation criteria for determining feasibility of expanding
recreational opportunities and would evaluate those caves currently open for permitted
access to determine if mitigation measures are required to reduce adverse impacts to
resources.

Education and Outreach

The Cave Resources Office would provide information to other divisions, individuals,
and educational groups when asked. The park would conduct informational trainings and
provide special programs within and outside of the park as appropriate.

The park would increase outreach to the community and educational partners to
proactively provide information on cave and karst resources. The Cave Resources Office
would work with partners and other divisions to help Carlsbad Caverns National Park
become one of the premier sources of cave and karst education and knowledge. The park
would increase its cave and karst information and education presence on the NPS
website.

Visitor and Employee Health and Safety

The Cave Resources Office would maintain standard qualifications for different
activities, including recreational caving, staff training trips, cave research, and media
work and develop qualifications for trip leaders. The park would develop procedures to
determine how to adequately evaluate individual qualifications.
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The park would provide cave search and rescue training for both staff and non-NPS
agencies and personnel as appropriate. The park would conduct safety briefings and staff
training classes.

The Cave Resources Office would maintain guidelines to determine an appropriate
maintenance schedule to replace ropes and hardware in caves and maintain gear and
equipment based on those guidelines. The park would maintain a gear cache for technical
caving and cave rescue equipment and would develop guidelines for gear use.

ALTERNATIVE B: EXPANDED CAVE MANAGEMENT

This alternative would expand the activity level and scope of cave management. Access
and use of caves in the park would be expanded with additional gates and trails
constructed as needed. The park would provide safety training for all people entering
park caves and would conduct background checks of skills and qualifications. The park
would seek to expand data collection to as many sets as possible and would work with
research partners and volunteers to collect and manage the data. The park would develop
a formal cave and karst education program, a learning center, and a research library.

Cave and Karst Protection

The desired conditions of cave resources would be defined as a past condition and
projects would be developed aimed at re-establishing those conditions. All caves and
karst features would be restored to desired conditions. The park would expand oversight
and use of volunteers and NPS staff to restore aesthetics and function of all areas. The
park would expand cave and karst monitoring to include all reasonably measurable
factors.

The park would expand use of cave and Kkarst areas to include any activity not strictly
disallowed by legal mandates. Cave gates would be constructed and trails established in
all caves. The park would restrict all access to sensitive information and develop strict
guidelines for limited data access on a case-by-case basis.

Data Collection and Management

The park would expand data collection to include as many features and data sets as
possible. The Cave Resources Office would work with researchers, partners, and the
resource community to develop protocols and train NPS and volunteer staff to collect
detailed data.

Research

The park would facilitate both park-defined and external research based on management
need and researcher interest. The scope of NPS-conducted research would be expanded
and the park would work with external partners to increase research opportunities and
support in the park. The park would expand capabilities to support research, including
development of a research library, laboratory facilities, and increased living space for
visiting researchers.
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Recreation
The park would expand recreational, permitted access to more park caves and increase
maintenance of gates and trails accordingly.

Education and Outreach

The Cave Resources Office would provide information to other divisions, individuals,
and educational groups when asked. The park would conduct informational trainings and
provide special programs within and outside of the park.

The park would increase outreach to the community and educational partners to
proactively provide information on cave and Kkarst resources. The Cave Resources Office
would work with partners and other divisions to help Carlsbad Caverns National Park
become one of the premier sources of cave and karst education and knowledge. The park
would increase its cave and karst information and education presence on the NPS
website. Additionally, the park would develop a formal cave and karst education
program, a learning center, and a research library.

Visitor and Employee Health and Safety

The Cave Resources Office would conduct safety and technical caving certification
classes and conduct detailed background skill checks of visiting cavers. The park would
also provide formal safety training for everyone entering park caves. Cave search and
rescue training for both staff and non-NPS agencies and personnel would be conducted
regularly.

The park would maintain guidelines to determine an appropriate maintenance schedule
for replacing ropes and hardware in caves and would maintain gear and equipment based
on those guidelines. The park would maintain a gear cache for technical caving and cave
rescue equipment and use already developed guidelines for gear use.

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 Council on Environmental Quality (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 101: (1) fulfill the responsibilities
of each generation as trustee of the environment for succeeding generations; (2) assure
for all Americans safe, healthful, productive, and aesthetically and culturally pleasing
surroundings; (3) attain the widest range of beneficial uses of the environment without
degradations, risk to health or safety, or other undesirable and unintended consequences;
(4) preserve important historic, cultural, and natural aspects of our national heritage, and
maintain, wherever possible, an environment which supports diversity, and variety, of
individual choice; (5) achieve a balance between population and resource use which will
permit high standards of living and a wide sharing of life’s amenities; and (6) enhance the
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quality of renewable resources and approach the maximum attainable recycling of
depletable resources.”

All of the alternatives fully satisfy criteria one, two, five, and six. The considered
alternatives differ in how well they address criteria three, safety and resource
degradation, and criteria four, preservation of natural and cultural resources.

The No Action Alternative represents the current management direction for Carlsbad
Caverns National Park. The current access, use, and safety policies would remain. Cave
monitoring, data collection, and research would be conducted using existing guidelines
and currently identified data sets. There would be some cave and karst education and
outreach. The No Action Alternative satisfies all of the criteria, but preservation and
protection of cultural and natural resources would be less than under Alternative A.
Potential resource degradation would be greater under this alternative than Alternative A.

Alternative A would modify existing cave and karst management policies based on
scientific research and management experience. Access and use policies would be
developed based on desired conditions of individual resources. Visitor and employee
safety would be improved (criteria 3) due to expanded safety policies that would include
more formal and informal training and safety protocols. Cave monitoring, data collection,
and research would be conducted by park personnel, researchers, and volunteers based on
scientific and management needs. Improved research, inventory, and monitoring under
Alternative A would provide the most protection and preservation of cultural and natural
resources of all the considered alternatives.

Alternative B would expand the activity level and scope of cave and karst management.
Access and use of caves in the park would be expanded with additional gates and trails
constructed. Visitor and employee safety would be improved (criteria 3) due to expanded
safety and training for all people entering undeveloped park caves and with background
checks of skills and qualifications. The park would seek to expand data collection to as
many sets as possible and would work with research partners and volunteers to collect
and manage data. Improved research, inventory, and monitoring under Alternative B
would provide elevated protection and preservation of cultural and natural resources, but
increased traffic to park caves would result in gradual resource degradation.

After careful review of potential resource and visitor impacts, the environmentally
preferred alternative is Alternative A, Modified Cave and Karst Management.
Alternative A would have less adverse impacts to cave, karst, water, biological, cultural,
and paleontological resources of all of the considered alternatives. Alternative B provides
some slight additional improvements to visitor and employee safety over Alternative A.
However, increased traffic to park caves under Alternative B would result in minor to
moderate adverse impacts to resources. Poor or incomplete documentation of resources
under the No Action Alternative would result in minor to moderate adverse impacts to
resources.
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ALTERNATIVES CONSIDERED BUT REJECTED

Minimized Cave Management. This alternative would have eliminated access to all
caves and areas not currently open for paid, public tours. There would be only limited
safety information provided to the public through signs and visitor orientation talks.
There would be no research or data collection in park caves and only minimal cave and
karst information provided to the public. This alternative was rejected because it did not
meet any of the stated goals of the plan.

Open Access, Zero Management. This alternative would have opened access to all
caves and areas in the park, limited only by legal and administrative mandates. There
would be only limited safety information provided to the public through signs and visitor
orientation talks, but no information provided to backcountry cave users. Cave and karst
research and monitoring would be conducted by researchers with little oversight from the
park. No support for education and outreach would be provided. This alternative was
rejected because it would have major adverse impacts and possible impairment to cave
and karst resources and would not meet the stated plan objectives.

Reduced Cave Management. This alternative would reduce the level of active cave
management. The current access, use, and safety policies would remain. Cave
monitoring, data collection, and research would be conducted by volunteers and
researchers based on their needs and with no oversight or direction by the park. Some
information on cave and karst would be provided but there would be no formal education
and outreach activities. Impact analysis of this alternative indicated that there would be
major impacts and possible impairment to park resources, so would not meet the stated
plan objectives.
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ENVIRONMENTAL CONSEQUENCES

Impacts, both adverse and beneficial, were evaluated in terms of context (site-specific,
local, or even regional), duration (short-term, lasting less than one year, or long-term,
lasting more than one year), and intensity (negligible, minor, moderate, or major).
Because definitions of intensity (negligible, minor, moderate, or major) vary by impact
topic, intensity definitions are provided separately for each impact topic analyzed in this
environmental assessment.

In addition to determining the environmental consequences of the preferred and other
alternatives, the NPS’s Management Policies 2001 (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 is to conserve park resources and
values. National Park Service managers must always seek ways to avoid or minimize
adverse impacts on park resources and values. However, the NPS has the 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 and values. An impact to any park resource or value may constitute an
impairment. An impact would be more likely to constitute an impairment to the extent
that it has a major or severe adverse effect upon a resource or value whose conservation
is 1) necessary to fulfill specific purposes identified in the establishing legislation or
proclamation of the park; 2) key to the natural or cultural integrity of the park; or 3)
identified as a goal in the park’s general management plan or other relevant NPS
planning documents.

To analyze potential impacts in this EA, the thresholds of change for the intensity of an
impact are defined as follows:

Negligible-the impact is at the lowest levels of detection

Minor-the impact is slight, but detectable

Moderate-the impact is readily apparent

Major-the impact is a severe or adverse impact or of exceptional benefit
Impairment- a major, adverse impact to a key resource or value

The park was required to assess cumulative impacts in the decision-making process.
Cumulative impacts are the environmental impacts that result from the alternative when
added to other past, present, and reasonably foreseeable future actions regardless of what
agency or person undertakes such other actions.
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CAVE RESOURCES
The thresholds used to evaluate impacts to cave resources are as follows:

Negligible: An action that could result in a change to cave resources, but the
change would be so small that it would not be of any measurable or perceptible
consequence.

Minor: An action that could result in a change to cave resources, but the change
would be small and localized and of little consequence.

Moderate: An action that would result in a change to cave resources; the change
would be measurable and of consequence.

Major: An action that would result in a noticeable change to cave resources; the
change would be measurable and result in a severely adverse or major beneficial
impact.

No Action Alternative. No new caves would be opened for recreational use. Inventory
and monitoring of cave resources would continue without guidelines for long-term
consistency or preservation of the information. The park would depend on existing park
files and future resource managers to continue data collection. Documented resources
would be considered when evaluating future activities that could adversely impact caves.
The park would oversee cave research and ensure that it would not have more than
negligible adverse impacts on cave resources. There could be minor to moderate adverse
impacts to resources that were not documented well or where documentation has been
lost.

Alternative A. No new caves would be immediately opened for recreational use. Criteria
would be developed to ensure that there would not be more than minor adverse impacts
to cave resources if recreational use was expanded.

Inventory and monitoring of cave resources would continue with guidelines for long-term
consistency and preservation of the information. Documented resources would be
considered when evaluating future activities that could adversely impact caves. The park
would oversee cave research and ensure that it would not have more than negligible
adverse impacts on cave resources. There could be minor adverse impacts to resources
that were not documented well or where documentation has been lost. Quality inventory,
monitoring, and research on cave resources would result in park-wide to national, long-
term, moderate beneficial impacts on cave resources due to improved knowledge and
understanding.

Alternative B. More caves would be opened for recreational use. Expanded inventory
and monitoring data and access to researchers would result in more use of park caves.
Increased traffic to park caves would result in a site-specific, long-term, minor to
moderate adverse impacts to cave resources. Expanded inventory and monitoring and
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research on cave resources would result in park-wide to national, long-term, moderate
beneficial impacts on cave resources due to improved knowledge and understanding.

Cumulative Impacts: Reasonably foreseeable future actions such as rehabilitation of the
electric lines and lighting system in Carlsbad Cavern, removal of old structures and
rubble from developed areas in Carlsbad Cavern, and rehabilitation of the development
(sewage lines, parking lots) above Carlsbad Cavern would have beneficial impacts to
cave resources. Contamination of the cave from leaking sewage lines and parking lot
runoff would be reduced or eliminated. Habitat altered or buried by trail and other
infrastructure would be restored. Proposals included under Alternative A would
contribute to the long-term cumulative beneficial impacts to resources.

Conclusion: There could be site-specific, long-term minor to moderate adverse impacts to
cave resources under the No Action Alternative due to lost or poor documentation.

There could be site-specific, long-term, minor adverse impacts to cave resources under
Alternative A due to incomplete documentation. Under this alternative there would be
park-wide to national, long-term, moderate beneficial impacts on cave resources due to
improved knowledge and understanding.

Under Alternative B, there would be site-specific, long-term, minor to moderate adverse
impacts to cave resources due to increased traffic to more park caves. Under this
alternative there would be park-wide to national, long-term, moderate beneficial impacts
on cave resources due to improved knowledge and understanding.

Because there would be no major, adverse impacts to a resource or value whose
conservation is 1) necessary to fulfill specific purposes identified in the establishing
legislation or proclamation of the park; 2) key to the natural or cultural integrity of the
park; or 3) identified as a goal in the park’s general management plan or other relevant
NPS planning documents, there would be no impairment to park resources or values.
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WATER RESOURCES
The thresholds used to evaluate impacts to cave resources are as follows:

Negligible: Neither water quality nor hydrology would be affected, or changes
would be either non-detectable or if detected, would have effects that would be
considered slight, local, and short-term.

Minor: Changes in water quality or hydrology would be measurable, although the
changes would be small, would likely be short-term, and the effects would be
localized. No mitigation measure associated with water quality or hydrology
would be necessary.

Moderate: Changes in water quality or hydrology would be measurable and long-
term but would be relatively local. Mitigation measures associated with water
quality or hydrology would be necessary and the measures would likely succeed.

Major: Changes in water quality or hydrology would be readily measurable,
would have substantial consequences, and would be noticed on a regional scale.
Mitigation measures would be necessary and their success would not be
guaranteed.

No Action Alternative. Water resources, including pool location, water chemistry, water
levels, and areas of high infiltration would continue to be inventoried and monitored.
There would be site-specific human impact on cave pools from trash, coins, and other
materials left by visitors in Carlsbad Cavern. There would be site-specific impact to pools
in undeveloped caves due to lint, hair, and skin cells dropped by volunteers and
researchers, from water sampling for research, and in those pools used as a water supply
for underground camps in Lechuguilla Cave. These impacts would be short-term and
negligible.

The park would continue to allow researchers to conduct studies on water resources and
provide oversight. There would be no guidelines for long-term consistency or
preservation of the information. The park would depend on existing park files and future
resource managers to continue data collection. Documented resources would be
considered when evaluating future activities that could adversely impact water resources.

Alternative A. Water resources, including pool location, water chemistry, water levels,
and areas of high infiltration would continue to be inventoried and monitored. The park
would continue to allow researchers to conduct studies on water resources and provide
oversight. The park would develop guidelines for long-term consistency and preservation
of the information. The park would depend on high-quality data and documentation to
evaluate future activities that could adversely impact water resources.

There would be site-specific human impact on cave pools from trash, coins, and other
materials left by visitors in Carlsbad Cavern. There would be site-specific impact to pools
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in undeveloped caves due to lint, hair, and skin cells dropped by volunteers and
researchers, from water sampling for research, and in those pools used as a water supply
for underground camps in Lechuguilla Cave. These impacts would be short-term and
negligible.

Alternative B. Water resources, including pool location, water chemistry, water levels,
and areas of high infiltration would continue to be inventoried and monitored. Research
on water resources would be expanded and the park would provide oversight. The park
would develop guidelines for long-term consistency and preservation of the information.
The park would depend on high-quality data and documentation to evaluate future
activities that could adversely impact water resources.

There would be site-specific human impact on cave pools from trash, coins, and other
materials left by visitors in Carlsbad Cavern. There would be site-specific impact to pools
in undeveloped caves due to lint, hair, and skin cells dropped by volunteers and
researchers, from water sampling for research, and in those pools used as a water supply
for underground camps in Lechuguilla Cave. Increased studies of water resources could
lead to contamination and over-sampling could result in water chemistry changes and
site-specific minor to moderate adverse impacts to water resources.

Cumulative Impacts: Reasonably foreseeable future actions such as repair of sewage
lines, removal of underground storage tanks, and removal and rehabilitation of parking
lots above Carlsbad Cavern have the potential to beneficially impact water resources in
that area. There are no other reasonably foreseeable future actions that would adversely
affect water resources in park caves.

Conclusion: There would be site-specific, short-term, negligible impacts to water
resources under the No Action Alternative and Alternative A. There would be site-
specific, minor to moderate adverse impacts on water resources under Alternative B.
There would be local, long-term, moderate beneficial impacts to water resources under
the No Action Alternative and Alternatives A and B, due to increased knowledge and
understanding of water resources.

Because there would be no major, adverse impacts to a resource or value whose
conservation is 1) necessary to fulfill specific purposes identified in the establishing
legislation or proclamation of the park; 2) key to the natural or cultural integrity of the
park; or 3) identified as a goal in the park’s general management plan or other relevant
NPS planning documents, there would be no impairment to park resources or values.
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RARE, THREATENED, OR ENDANGERED SPECIES AND SPECIES OF
INTEREST

The thresholds used to assess impacts to listed species as follows:

Negligible: An action that would not affect any individuals of a sensitive species
or their habitat within the park.

Minor: An action that would affect a few individuals of sensitive species or have
very localized impacts upon their habitat within the park. The change would
require considerable scientific effort to measure and have barely perceptible
consequences to the species or habitat function.

Moderate: An individual or population of a listed species, or its critical habitat
would be noticeably affected. The effect could have some long-term consequence
to the individual, population, or habitat. Moderate effect would equate with a
“may effect” determination in U.S. Fish and Wildlife Service terms and would be
accompanied by a statement of “likely...” or “not likely to adversely affect” the
species.

Major: An action that would have drastic and permanent consequences for a
sensitive species population, dynamics between multiple species, or almost all
available critical or unique habitat area within the park. A sensitive species
population or its habitat would be permanently altered from normal levels under
existing conditions, and the species would be at risk of extirpation from the park.

No Action Alternative. Federally threatened Mexican spotted owls are known to nest in
cave entrances in the Guadalupe Mountains and at least roost in park caves. Inventory
and documentation of caves would identify habitat and prevent adverse impacts to owls
from park and non-park activities. Inventory and monitoring could cause short-term,
negligible adverse impacts to spotted owls. Once identified, roosting sites would not be
accessed between March and August to prevent adverse impacts.

Two federally listed cacti are present along trails leading to permitted park caves and
some rare plants inhabit cliff faces near some cave entrances. Documentation of these
species would help reduce adverse impacts from future activities in areas where they
occur by identifying protection areas and restricting activities in those areas. There are
no other rare, threatened, or endangered species found in or near park caves.

The park has many non-threatened, non-endangered species of interest including colonies
of cave swallows, bats, and cave invertebrates. Limited documentation and monitoring of
these species would help reduce some adverse impacts caused by future activities within
the park by identifying protection areas and restricting activities in those areas. The lack
of guidelines for long-term consistency or preservation of information could result in
some adverse impacts to animals or habitat.

Some park caves are known to contain cave-adapted microbes. Continued identification
of sites and microbial research would help to develop management practices to mitigate
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adverse impacts to microbes. The lack of guidelines for long-term consistency or
preservation of information could result in some adverse impacts to animals or habitat.

Alternative A. Federally threatened Mexican spotted owls are known to roost and nest in
cave entrances in the Guadalupe Mountains on U.S. Forest Service land and may roost
and/or nest in cave entrances in the park. Under the preferred alternative, the park would
identify potential nest or roost sites during the course of cave inventory and
documentation efforts. If roost or nest sites are identified, the park would restrict access
to these areas between March and August in order to protect the Mexican spotted owls.

The federally endangered Sneed pincushion cactus and the federally threatened Lee
pincushion cactus are present along trails leading to permitted park caves. Access to the
permitted caves is restricted to existing trails in order to protect the listed cacti.
Previously undocumented locations of the listed cacti species would be recorded during
the course of cave inventory and documentation efforts. Documentation of these species
would enable the park to restrict future activities in areas where they occur. There are no
other rare, threatened, or endangered species found in or near park caves.

The park has many non-threatened, non-endangered species of interest including colonies
of cave swallows, bats, and cave invertebrates. Documentation and monitoring of these
species would help reduce some adverse impacts caused by future activities within the
park. Science-based guidelines for long-term consistency and preservation of information
would result in best management practices to protect animals and habitat.

Some park caves are known to contain cave-adapted microbes. Continued identification
of sites and microbial research would help to develop management practices to mitigate
adverse impacts to microbes. Science-based guidelines for long-term consistency and
preservation of information would result in better protection of animals and habitat.

Alternative B. Federally-threatened Mexican spotted owls are known to nest in cave
entrances in the Guadalupe Mountains. Ongoing inventory and documentation of caves
would help to identify nesting sites to mitigate adverse impacts to sites. Increased
visitation to park caves would potentially adversely impact owls and owl habitat. There
are no other rare, threatened, or endangered species found in park caves.

Two federally listed cacti are present along trails leading to permitted park caves and
some rare plants inhabit cliff faces near some cave entrances. Increased visitation to park
caves and poor documentation of their occurrence could adversely impact these species.
Documentation of these species would help reduce adverse impacts from future activities
in areas where they occur.

The park has many non-threatened, non-endangered species of interest including colonies
of cave swallows, bats, and cave invertebrates. Documentation and monitoring of these
species would help reduce some adverse impacts caused by future activities within the
park. Science-based guidelines for long-term consistency and preservation of information
would result in best management practices to protect animals and habitat.
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Some park caves are known to contain cave-adapted microbes. Continued identification
of sites and microbial research would help to develop management practices to mitigate
adverse impacts to microbes. Science-based guidelines for long-term consistency and
preservation of information would result in better protection of animals and habitat.
Increased visitation has the potential to adversely impact animals and habitat, even with
mitigation measures in place.

Cumulative Impacts: There are no reasonably foreseeable future actions that would have
the potential to adversely affect rare, threatened, or endangered species in caves or other
species of interest. None of the alternatives would contribute to the cumulative impacts
on rare, threatened, or endangered species in caves or other species of interest.

Conclusion: There would be site-specific, short to long-term, minor to moderate adverse
impacts to threatened species or species of interest under Alternative B. There would be
site-specific, short-term, negligible adverse impacts to threatened species or species of
interest under the No Action Alternative and Alternative A.

Because there would be no major, adverse impacts to a resource or value whose
conservation is 1) necessary to fulfill specific purposes identified in the establishing
legislation or proclamation of the park; 2) key to the natural or cultural integrity of the
park; or 3) identified as a goal in the park’s general management plan or other relevant
NPS planning documents, there would be no impairment to park resources or values.
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CULTURAL AND PALEONTOLOGICAL RESOURCES

Certain important research questions about human history can only be answered by the
actual physical material of cultural resources. Cultural resources have the potential to
answer, in whole or in part, such research questions. In order for a cultural resource to be
eligible for the National Register of Historic Places it must meet one or more of the
following criteria of significance: 1) associated with events that have made a significant
contribution to the broad patterns of our history; 2) associated with the lives of persons
significant in our past; 3) embody the distinctive characteristics of a type, period, or
method of construction, or represent the work of a master, or possess high artistic value,
or represent a significant and distinguishable entity whose components may lack
individual distinction; 4) have yielded, or may be likely to yield, information important in
prehistory or history. In addition, the cultural resource must possess integrity of location,
design, setting, materials, workmanship, feeling, and association.

The Guadalupe Mountains, including all of Carlsbad Caverns National Park, are made up
of rocks created when the area was covered in a large inland sea. As a result, the rock
contains abundant fossils of Permian marine animals. Many remains from large and small
extinct or locally extirpated mammals have been found in park caves (Santucci and
others, 2001). Pleistocene shrub ox, pronghorn, felines, dire wolf, horse, and ground sloth
have been found along with the remains of marmots, shrews, birds, and an extinct species
of free-tailed bat. The remains of modern animals such as ringtails have been found deep
in park caves. The remains of several bat species, not known to inhabit caves, have also
been found. Fossil pollen and micro-invertebrates have been found preserved in cave
formations near cave entrances.

For purposes of analyzing impacts to palentological and cultural resources either listed in
or eligible to be listed in the National Register, the thresholds of change for intensity of
an impact are defined below:

Negligible: The impact on cultural and paleontological sites or individual resources
is at the lowest levels of detection, barely perceptible and not measurable.

Minor: The impact on cultural and paleontological sites or individual resources is
measurable or perceptible, but it is slight and localized within a relatively small area
of a site or group of sites. The impact does not affect the character defining features
of a National Register of Historic Places eligible or listed cultural site and would not
have a permanent effect on the integrity of any cultural or paleontological site.

Moderate: The impact is measurable and perceptible. The impact changes one or
more character defining feature(s) of an cultural or paleontological resource but does
not diminish the integrity of the resource to the extent that its National Register
eligibility is jeopardized.

Major: The impact on cultural and paleontological sites is substantial, noticeable,
and permanent. The impact is severe or of exceptional benefit. For National Register
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eligible or listed cultural sites, the impact changes one or more character defining
feature(s) of a resource, diminishing the integrity of the resource to the extent that it
is no longer eligible for listing in the National Register.

No Action Alternative. Cultural and paleontological resources would continue to be
documented as they are found, but no guidelines would be developed for long-term
preservation of the information. The park would depend on existing park files and on
future resource managers to continue data collection. Documented resources would be
considered when evaluating future activities that could adversely impact the resources.
There could be minor to moderate adverse impacts to resources that were not documented
well or where documentation has been lost.

Alternative A. Cultural and paleontological resources would be documented as they are
found, and guidelines would be developed for consistency and long-term preservation of
data. Cultural resources would be managed according to “The Secretary of the Interior’s
Standards and Guidelines for Archaeology and Historic Preservation” (DOI, 1983), NPS
“Cultural Resource Management Guidelines” (NPS-DO28, 1997), and *“D0O28a:
Archaeology” (NPS, 2004). Documented resources would be considered when
evaluating future activities that could adversely impact the resources. There could be
minor impacts to resources that were not previously discovered or documented well due
to activities in those areas.

Alternative B. An effort would be made to fully document all cave cultural and
paleontological resources, and guidelines would be developed for data consistency and
long-term preservation of the information. This alternative would provide the most
thorough documentation of cultural and paleontological materials. Cultural resources will
be managed according to “The Secretary of the Interior’s Standards and Guidelines for
Archaeology and Historic Preservation” (DOI, 1983), NPS “Cultural Resource
Management Guidelines” (NPS-D0O28, 1997), and “D028a: Archaeology” (NPS, 2004).
Documented resources would be considered when evaluating future activities that could
adversely impact sites. Increased traffic to caves would result in minor to moderate
adverse impacts to resources that were not previously discovered or documented well.

Cumulative Impacts: There are no other reasonably foreseeable future actions that would
have the potential to adversely affect cultural or paleontological resources in caves.
Therefore, as all alternatives consider potential impacts, none would contribute to the
cumulative impacts on cultural or paleontological resources.

Conclusion: There could be site-specific, long-term, minor adverse impacts to cultural
and paleontological resources under Alternative A. There could be minor to moderate
adverse impacts to resources under Alternative B and the No Action Alternative, due to
increased visitation and poor documentation respectively. Under Alternatives A and B,
there would be park-wide to regional, long-term, minor to moderate beneficial impacts to
knowledge about cultural and paleontological resources due to careful documentation.

Because there are no major, adverse impacts to a resource or value whose conservation is

Carlsbad Caverns National Park 31 4/02/07
Cave and Karst Management Plan



1) necessary to fulfill specific purposes identified in the establishing legislation or
proclamation of the park; 2) key to the natural or cultural integrity of the park; or 3)
identified as a goal in the park’s general management plan or other relevant NPS
planning documents, no considered alternatives would result in impairment to park
resources or values.

National Historic Preservation Act of 1966 (as amended): Section 106 Summary

After applying the Advisory Council on Historic Preservation’s criteria of adverse effects
(36 CFR 8800.5, Assessment of Adverse Effects), the National Park Service concludes
that implementation of the preferred alternative would have no adverse effect on the
cultural resources of Carlsbad Caverns National Park. The implementation of the
preferred alternative would have no adverse effect on paleontological resources.

VISITOR USE AND EXPERIENCE
Thresholds for assessing impacts to visitor use and experience are as follows:

Negligible: Visitors would not be affected or changes in visitor use and/or
experience would be below or at the level of detection. Any effects would be
short-term. The visitor would not likely be aware of the effects associated with the
alternative.

Minor: Changes in visitor use and/or experience would be detectable, although the
changes would be slight and likely short-term. The visitor would be aware of the
effects associated with the alternative, but the effects would be slight.

Moderate: Changes in visitor use and/or experience would be readily apparent
and likely long-term. The visitor would be aware of the effects associated with the
alternative and would likely be able to express an opinion about the changes.

Major: Changes in visitor use and/or experience would be readily apparent and
have important long-term consequences. The visitor would be aware of the effects
associated with the alternative and would likely express a strong opinion about the
changes.

No Action Alternative. There would be no decrease in the number of caves available for
recreational use. The park would continue to offer a wide range of cave experiences for
visitors.

Park caves would be managed to minimize deterioration from visitation and other adverse
impacts to help ensure visitors of a high-quality cave experience. The park would
continue to encourage and oversee restoration projects to improve the look and function
of cave areas open to visitors.

Alternative A. There would be no immediate change in the number of caves available
for recreational use. Criteria would be developed to ensure that there would not be more
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than minor adverse impacts to cave resources if recreational use was expanded. The park
would continue to offer a wide range of cave experiences for visitors.

Park caves would be managed to minimize deterioration from visitation and other adverse
impacts to help ensure visitors of a high-quality cave experience. The park would
continue to encourage and oversee restoration projects to improve the look and function
of cave areas open to visitors, and would prioritize projects to maximize the effectiveness
of restoration work.

Alternative B. There would be an increase in the number of caves available for
recreational use. Higher visitation would increase the rate of resource degradation in
those caves and would reduce the quality of visitor experiences. The park would continue
to offer a wide range of cave experiences for visitors.

Park caves would be managed to minimize deterioration from visitation and other adverse
impacts to help ensure visitors of a quality cave experience. The park would expand the
scope of monitoring and research to document adverse changes to resources due to
increased visitation. The park would continue to encourage and oversee restoration
projects to improve the look and function of cave areas open to visitors, and would
prioritize projects to maximize the effectiveness of restoration work.

Cumulative Impacts: Reasonably foreseeable future actions such as rehabilitation of the
visitor center and replacement of the cave lighting system, have the potential to
beneficially impact the visitor experience at Carlsbad Cavern. Impact monitoring and
active management and restoration of cave resources in Carlsbad Cavern would
contribute to the cumulative beneficial impacts on visitor experience.

Conclusion: The No Action Alternative and Alternative A would have site-specific, long-
term, minor to moderate, beneficial impacts on visitor experience at Carlsbad Caverns
National Park.

Alternative B would have some site-specific, long-term, minor to moderate, beneficial
impacts on visitor experience at the park due to restoration and expanded recreational
opportunities. This alternative would also have site-specific, long-term, minor to
moderate, adverse impacts on visitor experience at the park due to some degradation of
cave resources caused by increased visitation.
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CONSULTATION/COORDINATION

Internal scoping by NPS staff was completed in the park in April 2004 to develop goals
and objectives for the resource protection plan. The NPS conducted public scoping
meetings to identify other potential topics and concerns as well as goals for the plan.
Public scoping was conducted at the National Speleological Society meeting in July 2004
and in the city of Carlsbad, New Mexico on February 1, 2005. The goals developed
during these meetings were: 1) Protect, restore, and perpetuate natural cave and karst
systems and processes; 2) collect and maintain data sets on caves, karst and associated
resources to high standards; 3) encourage, facilitate, and conduct high-quality scientific
study of cave and karst systems; 4) provide a wide range of recreational opportunities for
visitors to discover, appreciate, respect, and enjoy the park’s cave and karst resources; 5)
support cave and karst system education and outreach; 6) promote safety of visitors and
employees in and around caves and karst; and 7) Prevent major impact or impairment to
park resources. Preliminary alternatives were developed using these objectives, and were
made available for external and internal review, to gather public comments from April —
December 2005.

A meeting was held February 15, 2006, to perform a Choosing By Advantages (CBA)
analysis of the alternatives and select a park-preferred alternative. In the CBA analysis,
factors such as resource protection, visitor experience, and visitor and staff safety were
used to evaluate each of the alternatives.

Prepared by
Paul Burger, Hydrologist, Carlsbad Caverns National Park
Dale Pate, Physical Resource Specialist, Carlsbad Caverns National Park
Stan Allison, Physical Resource Technician, Carlsbad Caverns National Park
Tom Bemis, Physical Resource Technician, Carlsbad Caverns National Park

Carlsbad Caverns National Park
Paula Bauer, Interpretive Ranger
David Kayser, Cultural Resource Management Specialist
Ted Firkins, Interpretive Ranger
Renee West, Supervisory Biologist
Gopaul Noojibail, Chief of Resource Stewardship and Science
Chuck Barat, Deputy Superintendent

Other Agencies
New Mexico State Historic Preservation Office
US Fish and Wildlife Service
Bureau of Land Management, Carlsbad Field Office
Southern Pueblos Agency
Lincoln National Forest
Eddy County Commission
New Mexico Department of Game and Fish
New Mexico Department of Tourism
Cultural Preservation Office, Pueblo of Isleta
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Cultural Preservation Office, Pueblo of Zia

Cultural Preservation Office, Zuni Tribe of the Zuni

Cultural Preservation Office, Jicarilla Apache National Park Service APACHE
Cultural Preservation Office, Mescalero Apache Tribe

Cultural Preservation Office, Ysleta Del Sur Pueblo

Cultural Preservation Office , Hopi Tribe of Arizona

Cultural Preservation Office, San Carlos Apache Tribe

Cultural Preservation Office, White Mountain Apache Tribe
Cultural Preservation Office, Apache Tribe of Oklahoma

Cultural Preservation Office, Comanche National Park

Cultural Preservation Office, Fort Sill Apache Tribe of Oklahoma
Cultural Preservation Office, Kiowa Indian Tribe of Oklahoma
Pawnee Nation of Oklahoma

Carlsbad City Council

State Engineer Office, Basin Supervisor

Organizations
Bat Conservation International
Carlsbad Environmental Monitoring Center
The Wilderness Society
National Speleological Society
Cave Research Foundation
Sierra Club
American Cave Conservation Association
Defenders of Wildlife
National Parks Conservation Association
The Nature Conservancy
Public Lands Natural Resources Defense Council
New Mexico Audubon Society
Lechuguilla Exploration and Research Network
New Mexico Wilderness Alliance
National Park Foundation

Individuals/Stakeholders
Hon. Jeff Bingaman
Frank Hodnett, Cavern Supply Company
Senator Vernon Asbill
Hon. Pete Domenici
Hon. Heather Wilson
Hon. Tom Udall
Rep. John Heaton
Rep. Joe Stell
Sen. Carroll Leavell
Bill Richardson, New Mexico Governor
White City
Apache Trading Post
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APPENDICES

Introduction

The following appendices represent the detailed implementation of the park’s
Environmentally Preferred Alternative. The appendices contain detailed plans and
guidelines for documenting and managing the cave and karst resources and the features
found within them.

Table of Appendices
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APPENDIX A - ENTERING CARLSBAD CAVERN OFF-TRAIL AREAS AND
OTHER PARK CAVES

Purpose

The reason behind developing guidelines for entering Carlsbad Cavern off-trail (unpaved)
areas and other park caves (except for Lechuguilla Cave; see Appendix B) is to allow
limited access for scientific research, exploration when in association with survey and
inventory, and NPS management-related trips while minimizing impact to park caves. Of
primary importance are (1) the safety of all who enter and (2) minimizing impacts to park
caves while (3) performing high quality research, survey and management tasks. Persons
who are unsafe, do not use minimum-impact caving techniques, and do not adhere to
these guidelines will not be allowed to enter park caves in the future.

Obtaining a Cave Permit

All entry into park caves except public tours led by the Interpretation and Education
Division require a cave permit. Permits applications may be obtained by contacting the
park Cave Resource Office.

Cave Resource Office

Carlsbad Caverns National Park
3225 National Parks Highway
Carlsbad, NM 88220

Guidelines for entry into specific caves or areas of caves can be found in:
Appendix A - Entering Carlsbad Cavern Off-trail Areas and Other Park Caves
Appendix B - Entering Lechuguilla Cave
Appendix F - Recreational Permit Caving
Appendix G - Ranger-Guided Trips for the Public to Unimproved Areas

Exceptions to any of the guidelines for entry into park caves must be made in advance
and will be recorded on the signed cave permit.

Requirements for Entering Park Caves
Everyone must sign a permit.

Expedition leaders are ultimately responsible for the personnel on their expedition.
Expedition leaders should do their best to recruit cavers that are willing to follow these
guidelines. Expedition leaders should select cavers that have the skills and physical
fitness necessary to safely complete the trip and accomplish the desired tasks.

Every team entering a cave will have one designated team leader. Team leaders are
responsible for the safety of their team and for the actions of their team members. If a
team member is acting in an unsafe or careless manner and causing damage to the cave,
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then it is the team leader’s responsibility to correct that person’s actions. If problems
persist, then the team leader must abort the trip and have the team leave the cave. A team
leader should gear team activities to the least experienced member of the team. This
pertains to speed of travel as well as climbing abilities. A team should also stay together
unless an emergency requires different actions.

Everyone entering park caves is responsible for their actions while in the cave. They are
also responsible for reporting to the team leader acts by other team members that are
unsafe, unnecessarily impact the cave or do not comply with these guidelines. It is
everyone’s responsibility to assure that Carlsbad Cavern and other park caves remain as
pristine as possible and that each team member acts in a safe manner while in these
caves.

Clothing, boots, and caving gear must be clean before entering park caves to minimize
the introduction of foreign biological materials into these delicate ecosystems. Clean
equipment will also prevent tracking and staining of clean cave surfaces.

BOOTS MUST HAVE NON-MARKING SOLES. If you are in doubt, scrape boot
over white floor or limestone rocks outside the cave. Marking boots will definitely leave
marks. Boots may have either white or black soles as long as they do not leave marks.

Carbide lights are not allowed in any park caves.

All working trips entering Carlsbad Cavern or other park caves must make the expedition
leader or the Cave Resource Office aware of their “out time.” Any team three hours
overdue or later will have search crews initiated. The “out time” is the time you are
physically back in the research huts or expedition base of operation.

Project Proposals

Personnel working through any approved proposals will be signed up as official NPS
volunteers and will work directly with the park’s Cave Resources Office to accomplish
assigned tasks. Proposals are encouraged to include only the number of participants
necessary to safely and efficiently carry out the proposed tasks while minimizing impacts
to the cave.

Contents of Proposal: The following items must be included in proposals to receive full
consideration:

Proposed work area or areas within the cave.

Proposed survey, inventory, and exploration tasks.

Proposed logistics to accomplish described tasks.

Proposed team members’ caving experience regarding safety, survey, inventory,
cartography and exploration skills. Include any medical training of proposed team
members as well.
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e A description of how this proposal will further the goal of producing high quality
survey and inventory data.

e A description of how this proposal will achieve the park’s goals while utilizing
minimum impact caving techniques and maintaining safety as the highest priority.

e Contact information for applicants including mail address, email address and
phone numbers.

Ongoing Projects: Ongoing, long-term projects still in good standing with the Cave
Resources Office are not required to re-apply each year. However project leaders must
contact the park at least 30 days prior to each trip with the following information:

o Trip personnel, including proposed team leaders
o Work area
. Specific task to be accomplished

Proposal Evaluation: Proposals will be evaluated by the Cave Resource Office based on
the proposed task and the applicant’s demonstrated ability to accomplish the task
following the guidelines in the Cave and Karst Management Plan. The park will consider
the applicant’s past success, including safety record, conservation ethic, and adherence to
park guidelines.

Working in Park Caves

All teams will typically have from three to six members. Survey teams will have no more
than four members. Exceptions to these team numbers can only be made by the Cave
Specialist.

All solid and liquid human wastes must be carried out of park caves. Used waste
containers or bags may not be left along the trail to be picked up on the way out.

No smoking of any kind of cigarettes or use of other tobacco products and no
consumption of alcohol in park caves is allowed.

When traveling through park caves, stay on established trails. If trails are hard to see,
either re-flag them immediately or notify the Cave Resource Office so the problem can be
addressed. Flagging use in park caves is as follows: Orange, for marking the trails; White
with Red Stripes, denotes sensitive areas such as gypsum crust, aragonite etc.; Blue, is
utilized for survey stations; and White with Blue Stripes, indicates a lead. When flagging
the trail, use plenty of flagging tape and flag both sides (see Appendix M - Cave
Conservation and Restoration Activities). This helps keep the trail as narrow as possible.

Of primary importance is the preservation of all cave resources. In the past,
“conservation,” and “resource” were not words associated with caves, consequently,
Carlsbad Cavern has many trails through the same area. The park strives to minimize the
number of trails through park caves and keep them as narrow as possible. Stay on these
established trails. During original exploration, pick a trail path that will cause the least
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damage and mark it immediately and carefully.

Intentional damage to make travel easier will be treated as a serious violation and will be
prosecuted. Persons displaying this attitude will be denied access to park caves.
Continued occurrences may cause areas to be made off limits to everyone.

No cave material (minerals, speleothems, bones, etc.) may be removed from park caves
without a valid scientific collecting permit, signed by the park superintendent. Collecting
for someone else who has a valid collecting permit requires permission from the Cave
Specialist.

Aqua Socks or other clean, non-marking shoes must be worn when crossing flowstone
areas. Wearing boots or walking barefoot across these areas is not allowed. Before
entering a flowstone area, remove or clean all dirty clothing, packs, helmets and other
equipment. Take care when transitioning from dirty boots, clothing and gear to aqua
socks to avoid contaminating the transition area with dirt. Frequently check to ensure that
your aqua sock soles are clean and not tracking dirt.

There will be no wading or swimming in 