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Executive Summary

In collaboration with the National Park Service, the UniveiSityVyoming Ruckelshaus Institute

Of Environment and Natural Resources and the Wyoming Natural Diversity Database completed the
Natural Resource Condition Assessment (NRCA) for Badlands National Park. The purpose of the
NRCA is to provide park leaders and resource managers with informati@saurce conditions to
support neaterm planning and management, leiegm strategic planning, and effective science
communication to decisiemakers and the public.

Badlands National Monument was established in 1939 and designated as a NationaPpPark (N

1978. The purposes of the park include protecting the landforms of the White River Badlands;
preserving, interpreting, and promoting scientific research of the geology and paleontological
resources in the park; preserving the mixed grass prairigsteos preserving the wilderness area

and associated values in the park; and interpreting the history of use in the park, with an emphasis on
use by the Sioux Nation and Lakota people.

The assessment for Badlands NP began in 2015 with a facilitated aiecaiseng park leadership

and natural resource managers to identify fpghbrity natural resources and existing data with

which to assess condition of those resources. Data were synthesized to evaluate each resource
according to condition, trend in theratition, and confidence in the assessment. Natural resource
conditions were the basis for a discussion with park leadership and natural resource managers, who
then identified critical data gaps and management issues specific to Badlands NP. Resousce expert
park staff, and network personnel reviewed this assessment.

Priority natural resources were grouped into three categories: Landscape Condition Context,
Supporting Environment, and Biological Integrity.

The resources categorized as Landscape Conditinteg&tancluded viewshed, night sky, and
soundscape. At the time of this assessment, viewshed and night sky were in good condition, though
soundscape warranted moderate concern due to high noise levels during the summer months.

Supporting Environme#t or physical environmegt resources included air quality, surface water
guality, geology, and paleontological resources. Air quality, surface water quality, and geology were
of moderate concern; paleontological resources warranted significant concern besfaasel th
vandalism of fossils were major concerns.

The natural resources that composed the Biological Integrity category included vegetation, birds,
blacktailed prairie dogs, blaefooted ferrets, bison, swift fox, bats, bighorn sheep, bobcat, mule
deer, lerpetofauna, and pollinators. Mule deer, bighorn sheep, and bobcat were in good condition;
vegetation, bison, bats, herpetofauna, and pollinators were of moderate concern; and prairie dogs,
blackfoot ferrets, and swift fox warranted significant conceres®urce condition was not available

for birds in the absence of specific management goals.

This assessment includes a general background on the NRCA process (Chapter 1), an introduction to
Badlands NP and the natural resources included in the assessimgnte(@), a description of
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methods (Chapter 3), condition assessments for 19 natural resources (Chapter 4), and a summary of
findings accompanied by management considerations (Chapter 5).
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Chapter 1. NRCA Background Information

Natural Resource Condition Assessments (NRCASs) evaluate current conditions for a subset of

natur al resources and resource indicators in na
on trends imesource condition (when possible), identify critical data gaps, and characterize a general

level of confidence for study findings. The resources and indicators emphasized in a given project
depend on the par koés r es oushipganing éand sciergein st at us o
identifying highpriority indicators, and availability of data and expertise to assess current conditions

for a variety of potential study

resources and indicators NRCAsS Strive to Pr

NRCAs represent a relatively new  Credible condition reporting for a subset of
approach to assessing and important park natural resources and indicators
reporting on park resource
conditions. They are meant to
complement, not replace,
traditional issueand threabased
resource assessments. As distinguishing characteristics, all NRCAs

Useful condition summaries by broader resource
categories or topics, and by park areas

Are multi-disciplinary in scopé;
Employ hierarchical indicator frameworks;

Identify or develop reference conditions/values for comparison against current contlitions;

1
1
1
f  Emphasize spatiabaluation of conditions and Geographic Information System (@i&jucts’
f  Summarize key findings by park ar€and

)l

Follow national NRCA guidlines and standards for study design and reporting products.

Although the primary objective of NRCAs is to report on current conditions relative to logical forms
of reference conditions and values, NRCAs also report on trends, when appropriate (i.thewhen
underlying data and methods support such reporting), as well as influences on resource conditions.
These influences may include past activities or conditions that provide a helpful context for

1The breadth of natural resources and number/tyredafators evaluated will vary by park.

2 Frameworks help guideamuttii sci pl i nary selection of indicators and subseq
] conditions for indicatory condition summariesybbroader topics and park areas.

3 NRCAs must consider ecologicalbased reference conditions, must also consider applicable legal and regulatory standards,
and can consider other managersgpecified condition objectives or targets; each study indicator can be evaluated against one
or moretypes of logical reference conditiorReference values can be expressed in qualitative to quantitative terms, as a single
value or range of values; they represent desirable resource conditions or, alternatively, condition states that weidish to av
that require a follomupr e sponse (e.g., ecological thresholds or managemen

4 As possible and appropriatdRCAs describe condition gradients or differences across a park for important natural resources
and study indicators through a set d6@&overages and map products.

5n addition to reporting on indicatdevel conditions, investigators are asked to take a bigger picture (more holistic) view and
summarize overall findings and provide suggestions to managers on dy-area basis: 1)ybpark ecosystem/habitat types or
watersheds, and 2) for other park areas as requested.



understanding current conditions, and/or presiytthreats and stressors that are best interpreted at
park, watershed, or landscape scales (though NRCAs do noteepmhdition status for land areas

and natural resources beyond park boundaries). Intensive aadiséfect analyses of threats and
stressors, and development of detailed treatment options, are outside the scope of NRCAs.

Due to their modest fundingglatively quick timeframe for completion, and reliance on existing data
and information, NRCAs are not intended to be exhaustive. Their methodology typically involves an
informal synthesis of scientific data and information from multiple and diverseesourevel of

rigor and statistical repeatability will vary by resource or indicator, reflecting differences in existing
data and knowledge bases across the varied study components.

The credibility of NRCA results is derived from the data, methods, anerefe values used in the
project work, which are designed to be appropriate for the stated purpose of the project, as well as
adequately documented. For each study indicator for which current condition or trend is reported, we
will identify critical data gps and describe the level of confidence in at least qualitative terms.
Involvement of park staff and National Park Service (NPS) subjatier experts at critical points

during the project timeline is also important. These staff will be asked to agkisth@selection of

study indicators; recommend data sets, methods, and reference conditions and values; and help
provide a multidisciplinary review of draft study findings and products.

NRCAs can yield new insights about current park resource condibatijsn many cases, their

greatest value may be the development of useful documentation regarding known or suspected
resource conditions within parks. Reporting products can help park managers as they think about
nearterm workload priorities, frame datad study needs for important park resources, and
communicate messages about current park resource conditions to various audiences. A successful
NRCA delivers sciencbased information that is both credible and has practical uses for a variety of
park decsion making, planning, and partnership activities.

Important NRCA Success Factors

1 Obtaining good input from park staff and other NPS subject-matter experts at
critical points in the project timeline

1 Using study frameworks that accommodate meaningful condition reporting at
multiple levels (measures / indicators / broader resource topics and park
areas)

1 Building credibility by clearly documenting the data and methods used, critical
data gaps, and level of confidence for indicator-level condition findings

However, it is important to note that NRCAs do not establish management targets for study
indicators. That process must occur through park planning and management activities. What an
NRCA can do is deliver sciendmmsed information that will assist parlanagers in their ongoing,

longt er m efforts to describe and quantify a park=ad
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targets. In the near term, NRCA findings asdisttegic park resource plannfrand help parks to

report on government accountabilityeasure$.In addition, although ktlepth analysis of the effects

of climate change on park natural resources is outside the scope of NRCAs, the condition analyses
and data sets developed for NRCAs will be useful for &l climatechange studies amganning
efforts.

NRCAs also provide a useful complement to rigorous NPS science support programs, such as the
NPS Natural Resources Inventory & Monitoring (1&M) Prograior example, NRCAs can provide

current condition estimates and help establish reéereonditions, or baseline values, for some of a
parkdés vital signs monitori ne\NP$datdiobelptevaluiate. They
current conditions for those same vital signs. In some cases, 1&M data sets are incorporated into
NRCA analyse and reporting products.

NRCA Reporting Productseé

Provide a credible, snapshot-in-time evaluation for a subset of important park
natural resources and indicators, to help park managers:

9 Direct limited staff and funding resources to park areas and natural resources
that represent high need and/or high opportunity situations
(near-term operational planning and management)

1 Improve understanding and quantification for desired conditionsfort he par k o s
Afundamental 06 and fAother i mportanto njatur al r
(longer-term strategic planning)

1 Communicate succinct messages regarding current resource conditions to
government program managers, to Congress, and to the general public
(Arerscoeu condition statuso reporting)

Over the next several years, the NPS plans to fund an NRCA project for each of the approximately
270 parks served by the NPS 1&M Program. For nioi@mation visit theNRCA Program website

5An NRCA can be useful during the devel opment of a parkédés Res
as a posRSS project.

7 While accountability reporting measures are subject to change, the spatial and rdfassuceondition data provided by
NRCAs will be wuseful for most forms of fAresource condition s
of the Intrior, or the Office of Management and Budget.

8The | &M program consists of 32 networks nationwide that are
condition of park ecosystems and develop a stronger scientific basis for stewandsimareagement of natural resources
across the Nati onal ardassubket dbphysicat anemicdlVandbmlbgica eélegnanss @and processes of park
ecosystems that are selected to represent the overall health or condition of park rdswseesy hypothesizedfects of
stressors, or elements that have important human values.
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Chapter 2. Introduction and Resource Setting

2.1. Introduction

2.1.1. Enabling Legislation

Badlands National Pai(NP) was authorized on March 4, 1929, established as a National Monument

on January 25, 1939, and designated a National Park on November 10, 1978. The purpose of the Park
is to:

1 Protect the unique landforms and scenery of the White River Badlands bmrtéfit, education,
and inspiration of the public.

1 Preserve, interpret, and provide for scientific research the paleontological and geological
resources of the White River Badlands.

Preserve the flora, fauna, and natural processes of the mixed gragsqysiem.

Preserve the Badlands wilderness area and associated wilderness values.

Interpret the archaeological and contemporary history of use and settlement of lands within the
park, withspecialemphasis on the history of the Sioux Nation and the Lgiebale (NPS
2012).

Badlands National Park, South Dakota. Photo by Stefan Fussan, Wikipedia (1995).

2.1.2. Geographic Setting

Badlands NP is located in the mixed prairie grasslands of southwestern South Dakota. The park is
composed of 242,756 acres, 64, Btres of which have been designated Wilderness. Located
approximately 70 miles from Rapid City, South Dakota, the park is bordered by Buffalo Gap

National Grassland, the Pine Ridge Indian Reservation, as well as several private farms and ranches.
The pak is characterized by spectacular scenery, including highly eroded landforms that comprise a
dense collection of rutted ravines, serrated towers, pinnacles, and gulches, and contains places of
spiritual and historical significance to the Lakota people (RPR).



2.1.3. Visitation Statistics

Annual visitation data for Badlands NP are available for 18®B6. The total number of visitors

ranged from 10,149 in 1943 to 1,518,396 in 1991, with an average of 889,444 visitors, annually. The
number of recreationaisitors in 2015 was 989,354. Visitation data by month are available for 1979
2015. Although there has been monthly variation by year, the months receiving the greatest number
of average visitors over the recording period were June through September 2RI9A

2.2. Natural Resources

A summary of the natural resources at Badlands NP is presented in this section and includes
information known prior to the completion of this condition assessment. Resource sections include:
Viewshed, Night Sky, Soundscapdr Quality, Surface Water Quality, Geology, Paleontological
Resources, Vegetation, Birds, Prairie Dogs, Blfxked Ferrets, Bison, Swift Fox, Bats, Mule Deer,
Bighorn Sheep, Bobcat, Herpetofauna, and Pollinators.

2.2.1. Ecological Units and Watersheds

Badlands NP is located in the Northwestern Mixed Grasslands ecoregion of the Northern Great
Plains, distinguished from other grassland types by the harsh winter climate; short growing seasons;
periodic, severe droughts; and vegetation (Ricketts 1999). Tdestagrassland ecoregion in North
America, this biologically important area is under threat from habitat alteration for wheat production,
invasive and exotic species, and increased industrial activity (Ricketts 1999).

2.2.2. Resource Descriptions

In thissection we have summarized background information about key natural resources at Badlands
NP. The assessment does not include all important resources present in the park, but focuses instead
on particularly high priority resources as identified by park.sta

The descriptions included here are direct excerpts from the resource assessment sections in Chapter 4
of this NRCA. We have included these introductions to each resource verbatim, but have removed

the literature citations for readability. Please rédethe full resource sections for appropriate

literature citations and acknowledgment of intellectual property.

Viewshed

The Badlands of South Dakota were first recognized for national significance in 1929 when congress
authorized the creation of Badlandational Monument. This initial authorization stated the purpose

of the monument to Apreserve the scenic and sci
Badl ands and to make them accessible for public
and importance of the White River Badlands were further supported in the 1938 establishment of
Badlands National Monument and the subsequedésgnation of the monument as a National Park

in 1978. Today a main purpose of the park continues to be maeag#rat protects and preserves

the landforms and scenery of the White River Badlands. Rich fossil deposits, a long human history of
Native Americans and homesteaders, the largest undisturbed mixed grass prairie in the U.S., and
striking visual displays ofleposition and erosion in iconic formations are important aspects of the

visitor experience to Badlands NP.



The long history of conservation in the Badlands of South Dakota and the largely undisturbed and
undeveloped landscape surrounding the park haseshthe area continues to offer visitors an
outstanding visual experience. Indeed, Native Americans and early settlers would have been likely to
encounter a similar environment to that existing in the Badlands today.

Night Sky
Spectacular starry skies addrk nights are highlights of national parks for anyone who camps out or

visits after dusk. The patterns among constellations are essentially the same ones that have been
visible to humans for thousands of years.

More than a visual resource, dark skidesy an important role in healthy ecosystems. The absence of
light is important to nocturnal wildlife, ligkgensitive amphibians, reptiles, insects, plants, and
migrating birds requiring starry skies for navigation.

Clear, dark night skies are a valuab#&ural resource at Badlands NP, and an astronomy program
has been conducted during the summer months at the park since 2006. In July 2016, the Badlands NP
successfully completed its 5th annual Astronomy Festival.

Natural nocturnal nightscapes are crutiaihe integrity of park settings. Dark skies and natural
nightscapes are necessary for both human and natural resource values in the parks. Limiting light
pollution, caused by the introduction of artificial light into the environment, helps to ensutieishat
timeless resource will continue to be shared by future generations.

Soundscape
Visitors to national parks indicate that an important reason for visiting the parks is to enjoy the

relative quiet that parks can offer. Sound also plays a criticalrrahdra: and interspecies
communication, including courtship and mating, predation and predator avoidance, and effective use
of habitat.

Badlands NP is surrounded by vast areas of prairie and badlands formation, with some agricultural
development bordergnthe park unit. Primary sources of roatural sounds within the park include
automobile traffic, visitor conversations and associated acoustics, maintenance operations, and air
traffic passing overhead. Industrial activities and noise from businessawidtpopulated

residential areas are unlikely to affect the acoustic environment in Badlands NP. The closest town
with population >10,000 is Rapid City, SD (population ~70,900), about 60 kilometers (37 miles) to
the northwest.

Air Quality

Most visitorsexpect clean air and clear views in parks. However, air pollution

can sometimes affect Badlands NP. Clean, clear air is critical to human health, the health of
ecosystems, and the appreciation of scenic views. Pollution can damage animal health (including
human health), plants, water quality, and alter soil chemistry. Our ability to clearly see color and
detail in distant views can also be impacted by air pollution.



The NPS is dedicated to preserving natural resources, including clear air. The Natio&sriZak
Organic Act and the Clean Air Act codify this commitment, specifying that NPS protect air quality
within park units for the integrity of other natural and cultural resources.

Surface Water Quality

Surface waters form complex ecosystems that stppaast number of uses. They provide critical
wildlife and plant habitat, sources and sinks in water and nutrient cycles, and numerous recreational
opportunities. Surface waters are also aesthetic resources and, often, public health resource when
they comect to a drinking water supply.

Badlands NP is part of the Northern Great Plains Network (NGPN) and is located in the Bad, Middle
CheyenneElk, Middle Cheyenne&pring, Upper White, and Middle White River drainage basins.

Each of these rivers flow eastanthe Missouri River, though only the White River runs through the
park. Other water resources within the park are limited, consisting primarily of intermittent

stream® Battle, Cedar, Palmer, and Sage Creeks, ephemeral water bodies, and constructed
impoundnents. The top water quality priority at Badlands NP is the Civilian Conservation Corps
Springs, an artificial stock pond, and Sage Creek has also received monitoring attention.

Geology
Geological resources underlie and affect many other resources witiondl Park System units. In

Northern Great Plains area where Badlands NP is located, most of the bedrock is composed of soft
Upper Cretaceous and Tertiary sediment strata.

The rugged geology of Badlands National Park is a primary draw to the park pbe freon around
the world. Surface and subsurface strata of the Great Plains physiographic province represent many
different paleoenvironments spanning millions of years.

It should be noted that the huminfluenced weathering and erosion that is occuraingreas of high
visitor traffic and as well as near the Badlands Loop Road is degrading the quality of the geological
resources in those areas.

Paleontological Bsources

The principal mission of the National Park Service is the preservation, protegttbatewardship of
natural and historic resources. Fossils, and the natural geologic processes that form, preserve, and
expose them, are included in this mission. Paleontological resources asnawamble, and they

hold the keys to understanding the céemphistory of life on Earth. Fossils are known to occur in

260 NPS units and are the main resource showcased in 13 of those parks, including Badlands NP.
The fossil resources of Badlands NP include the richest accumulations of terrestrial verteblsite fossi
of late Eocene and early Oligocene age in North America, if not the world.

In the northern Great Plains area, most of the fossiliferous bedrock deposits represent two general
time periods and environments: the Late Cretaceous Western Interior Seatvagéins of

invertebrates such as ammonites and vertebrates such as bony fish, sharks, and marine reptiles; and
the Tertiary terrestrial deposits of Oligocene and Miocene age that record the spread of grasslands
across the region and the rise of larggzgrg mammals.

8



Badlands National Park was established in large part to protect fossil resources. Abundant and
diverse flora and fauna are well known from the White River Badlands, and these fossils have played
a large role in our understanding of the etioluand adaptation of plants and animals to climate

change. Numerous vertebrate taxa as well as scarce plant fossils, petrified wood, and invertebrates
have been described from these strata. While the mammalian fossils are the most well studied, fossils
of bony fish, amphibians, turtles, squamates, crocodiles and alligators, and birds are also known from
the Badlands.

Vegetation
During the last century, much of the prairie within the Northern Great Plains has been plowed for

cropland, planted with nenatives to maximize livestock production, or otherwise developed,
making one of the most threatened ecosystems in the United States.

Badlands NP was established with a mission to protect and preserve 242,756 acres of rugged
badlands, mixedjrass prairie, andah fossil deposits. The vegetation is a mosaic of sparsely
vegetated badlands, native mixgss prairie, woody draws, and exotic grasslands.

Birds

Birds are a critical natural resource that provide an array of ecological, aesthetic, and recreational
values. As a speciaich group, they encompass a broad range of habitat requirements, and thus may
serve as indicators of landscape health. Bird communities can reflect changes in habitat, climate,
ecological interactions, and other factors of concern itogaal systems.

I n the NGPN group of parks to which Badlands NP
of park ecosystems. Monitoring of landbirds began in 2013 with help from the Bird Conservancy of
the Rockies.

Black-tailed Prairie Dog

Black-tailed prairie dogs@ynomys ludoviciangigre grounetwelling rodents of the Sciuridae

family and are one of five prairie dog species native to North America. Bidek prairie dogs
(hereafter Aprairie dogso0) ar prairie Hog speces fangingu me r o u
from southern Canada to northern Mexico.

Maintaining healthy blackailed prairie dog populations is fundamental to the character and
ecological integrity of Badlands NP. Prior to being affected by plague, Badlands NP accounted for
about 59% of the acreage occupied by biadled prairie dogs oall NPS lands. Some prairie dog
colonies, such as Roberts Prairie Dog Town in the northern part of the park, are important tourist
attractions. Badlands NP is dedicated to protecting the species and participates in state and federal
management protocol§he largest management issue facing prairie dogs in the park is sylvatic
plague caused byersinia pestisa lethal, generalist, nemative bacterium. Plague has greatly

reduced the number of active prairie dog colonies within the park since 2008. BadiRahds

engaged in mukagency efforts to curb plague within tharfp and surrounding grasslands.

Badlands NP has also served as a reintroduction site for endangered and threatened species, efforts
that would not have been possible without an extensigalption of prairie dogs. Badlands NP was
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the second reintroduction site for blafdoted ferrets owing to the high quality of prairie dog habitat,
and swift foxes were translocated to Badlands NP beginning in 2003.

Black-footed Ferret

Black-footed ferretgMustela nigripeyare charismatic, globally endangered carnivores endemic to
North America. They are nocturnal, solitary, territorial animals that are closely tied to prairie dog
(Cynomysspp.) colonies. Prairie dogs are a primary prey source for famdttheir burrows provide
shelter for this unique member of the weasel faniygtelidag.

The blackfooted ferret was listed as a federally endangered species in 1967 and as a South Dakota
endangered species in 1978. Later thought to be extinct iniftheawemnant population was
rediscovered in Wyoming in 1981 and the remaining 18 individuals were removed for captive
breeding. Reintroductions began in 1991 and extended to Badlands NP in 1994 and Conata Basin
(Buffalo Gap National Grassland) in 199@€Fe are 26 total reintroduction locations to date. Black
footed ferret populations in Conata Basin/Badlands are now considered one biological population so
we refer to them jointly throughout our assessment. The {tetkd ferret remains one of the rstre
free-ranging mammals in North America, with an estimatedsadtaining population of 167 mature
individuals rangewide.

The Conata Basin/Badlands population of ferrets remains one of the most successful reintroduction
efforts to date, largely due tbe quantity and quality of blaeiiled prairie dog colonies at these

sites. Since the time of reintroductions, the bleaked ferret population has been monitored

annually.

Bison

The American bisonBison bisoiis an iconic species in North America.ddands NP hosts one of

two subspecies of American bison, the plains big&soh bison bison Historically, an estimated

30i 70 million plains bison ranged from central Canada to Mexico in herds of up to 10,000 animals.
These herds played a key role in gnassland ecosystems of North America, shaping both the
landscape and the way of life for native cultures in the region.

Badlands NP is one of nine NPS units that currently supports bison and is also one of the most recent
to participate in bison restoran. Substantial numbers of bison historically inhabited the grasslands
within the parkFrom 19631964, 50 bison from Theodore Roosevelt National Park and three from

Fort Niobrara National Wildlife Refuge were introduced into the Badlands WildernessArea.

additional 20 bison from Colorado National Monument were added to the Badlands NP herd in 1983.
Badlands NP currently has a management goal of maintainirid 80®ison in the 23,45Bectare
(57,96%acre) Badlands Wilderness Area. The herd is cullgmadpnistically, and surplus bison are

given to the neighboring Oglala Sioux Tribe and distributed to other native tribes through the
InterTribal Bison Cooperative.
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Swift Fox

The swift fox {/ulpes velokis a smallsized member of the dog family, typicallyeighing about two
kilograms. Historically, they were thought to be common or locally abundant throughout much of the
shortgrass and mixegtass prairies of the Great Plains.

The NPS reintroduced a swift fox family to Badlands NP in 1987 from the neard®RRIge

Reservation, but failed to establish a population. Additional reintroductions were accomplished from
2003 2006 with 114 individual foxes brought from Colorado and Wyoming.The swift fox is one of
four native species that has been reintroducecatbadds NP in an effort to restore the native prairie
ecosystem, the others being the btémited ferret fustela nigripey bighorn sheepQvis

canadensis and American bisorBf{son bisoi

Bats

Bats have many important ecological roles and are orfeeaghbst diverse groups of mammals,
accounting for about 20% of all mammal species globally (1,200). These winged mammals consume
thousands of pounds of insects annually, including some damaging agricultural pests, thereby saving
billions of dollars in agkultural costs. In some regions, bats are critical for the propagation of many
plants. Even bat guano (droppings) provides unique habitat to some specialist organisms. Some bats
are considered by researchers to be keystone species, a species that hagreateseffect on its
ecosystem than would be expected given its biomass, and can be bioindicators of the health of a
broad range of organisms.

National Park Service lands are important reference and monitoring sites for bat populations. The
NPS is dediated to protecting bats and their habitat; at the time of this assessment, over 40 parks
were host to at least 43 projects to protect bats and gain insight into white nose syndrome. Among
NPS units that have caves, mines, and old buildings for roostiogt 40 of the 47 resident of US

bat species occur on NPS land.

Eleven bat species are found in Badlands NP and three of these species are of particular concern to
the state, receiving a listing as high priority Species of Greatest Conservation NeeSantthe

Dakota State Wildlife Action Plan. Additional bat species have a Special Species Status for the state,
Sensitive Species designation for the region, and/or a federal listing under the Endangered Species
Act.

Bighorn Sheep
Bighorn sheep@vis canadens) are native to western North America and exhibit a patchy

distribution over what was once a more continuous range. There are several subspecies of bighorn
sheep; the badl an dGvisa auduBadidas hisioniaally folnd ig theobadandé
region, but went extinct by 1925. The NPS introduced the Rocky Mountain bighorn €hep.(
canadensisto Badlands NP in 1964.

Bighorn sheep populations have a tenuous hold in many areas, largely owing to disease
susceptibility. Studies show that bain populations inhabiting larger areas, kept at greater distances
from domestic sheep, exhibiting longer migratory movements, and in larger herds are more likely to
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persist. It is generally accepted that disease is the main threat to wild sheep papu@atdhat
management efforts aimed at mitigating the frequency and severity of diseaseksidbeca
conservation priority.

National Park Service lands are important reference and monitoring sites for animal populations, and
the NPS is dedicated to peating bghorn sheep and their habitat.

Bobcat

Bobcat Lynx rufug are the most widely distributed native cats in North America. Bobcat are
adaptable to a wide variety of habitat types, from deserts to forests, consuming prey as diverse as
birds, hares, & the occasional scavenged moose. Because of their value as a furbearer species,
bobcat nearly went extinct in the eastern US byntice 1900s Federal legislation and statevel
management restored the species tesetaining populations by the eatl990s.

In the 1960s, some data indicated that bobcat populations were declining in the western United
States, but more recent evidence suggests that bobcat have been increasing throughout their native
range. Bobcat are susceptible to plaguerginia pess) both directly and through the decline of
plagueinfected prairie dogs. National Park Service lands are important reference and monitoring
sites for animal populations, and the NPS is dedicated to protecting bobcatiahdlitat.

Mule Deer

Mule deer(Odocoileus hemionyisnamed for their large ears, are native to western North America

and are concentrated in the Rocky Mountain region, ranging from Alaska through the Rockies to
northern Mexico and southern Baja. This ungulate has experienced popfilatioations

throughout its range over at least a century, and has drawn the attention of conservation and hunting
groups. Variably harsh winters, changes in resource availability, and land use alteration may be
contributing factors to these vacillatigiiough proximate causes are likelywary with region and

herd size.

National Park Service lands are important reference and monitoring sites for animal populations, and
the NPS is dedicated to protecting mule deer and their habitat. Three mule daeritseoverlap

portions of Badlands NP. The herd units surrounding BADL are managed for hunting and for non
consumptive wildlifeviewing. Deer are managed by NPS within BADL boundaries, and hunting is

not allowed within the park.

Herpetofauna
Herpetofaunaa taxonomic grouping of amphibians and reptiles, are important organisms in a wide

variety of ecosystems. Reptiles and amphibians are important prey for other organisms and are often
considered to be imchtors of ecosystem health.

National Park Servickands are important reference and monitoring sites for reptile and amphibian
populations, especially considering the susceptibility of these groups to land use change. Many
herpetofauna have minimum habitat area requirements that can guide managenrmeninadRs

units in and around those habitats.
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Thirty reptile species and 15 amphibian species are known to occur throughout South Dakota, of
which eight amphibians and 12 reptiles were suspected or confirmed to occur in Badlands NP. At the
time of this assssment, two of these species were of particular concern to the state, receiving a
listing as high priority Species of Greatest Conservation Need in the South Dakota State Wildlife
Action Plan. Additional species had special conservation status from USB&®of Land

Management, at the state level, and within the Rocky Mountain Region of the USDA Forest Service.

Pollinators

Most South Dakota pollinators are native insects and honey bees, all of which require fairly
undisturbed habitat and a variety of dfosources. Badlands NP is home to a total of 69 confirmed
species. Monarch butterflieB&naus plexippysfeed on milkweed in the park where the endangered
species spends summer, traed swallowtails Rapilio multicaudata lay eggs on choke cherry and
wild plum trees, and melissa blue butterfliBsepejus melisggpersist throughout the park. While
bumble beesBombussp.) and other invertebrate pollinators are likely present in Badlands NP, local
census data are lacking for the park.

2.2.3. Resource Issues Overview

The natural resources found in Badlands National Park are central to the founding goals of the park
and provide opportunity for education, outreach, and research. Maintaining the health of the natural
resources is critical to attracting visis.

The resources within the park and in the surrounding area have been altered by changes in land use,
climate, invasive species, natural disturbances, and natural succession and many of these forces are
unlikely to change in the future. Collecting upsthinventory data for a variety of natural resources

and maintaining a consistent monitoring program for natural resources are park priorities (see
Chapter 5 for further discussion) and will contribute to the founding goals of Badlands NP.

2.3. Resource Stewardship

2.3.1. Management Directives and Planning Guidance
From the NGPN website of the NPS Inventory & Monitoring program (NPS 2016):

AThe NGPN | &M Program i s one of 32 National
country established to facilitate caboration, information sharing, and economies of scale

in natural resource monitoring. It is comprised of 13 national park units, each of which

contain a rich and varied array of natural and cultural resources.

The parks support unique natural resourcesluding large areas of northern mixeuass

prairie communities, critical river and riparian habitats, large herds of bison, and two of the

four longest caves in the world. These parks and their partners are dedicated to
understanding and preservingthegi onds uni que resources throu
education. o
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2.3.2. Status of Supporting Science

Availability of data, background information, and assessment protocols varied among natural
resources. We describe our approach to identifying appropriate mathodapter 3 (Study Bxgn
and Methods) of this NRCA.

2.4. Literature Cited
Integrated Resource Management Applications (IRMA). 28itfs://irma.nps.govlUnited States
Department of the Interior, National Park SeeviWashington, D.C., USA.

National Park Service (NPS). 2012. South Unit Badlands National Park: final general management
plan and environmental impact statement. United States Department of the Interior, National
Park Service, Washington, D.C., USA.

National Park Service (NPS). 2016. Northern Great Plains Network, Inventory and Monitoring
Programhttps://science.nature.nps.gov/im/units/ngpn/index (@nessed 11 November 2016

Rickets, T. H., editor. 1999. Terrestrial ecoregions of North America: a conservation assessment.
Island Press, Washington, D.C.
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Chapter 3. Study Methods

3.1. Preliminary Scoping

This NRCA was produced by the University Wyoming Ruckelshaus Institute @hvironment and
Natural Resources and the Wyoming Natural Diversity Database in collaboration with the National
Park Service.

The purpose of the NRCA is to provide natural reseun@nagers and leadership at Badlands NP
with information to support management decisions, strategic planning, and effective science
communication to decisiemakers and the public on resource conditions. To deliver this
information, we:

1 Used a collaborate approach to tailor analyses to pagecific needs and opportunities;
1 Identified the unique biophysical and cultural resources of management interest;

1 Identified existing data (and critical data gaps) and available expert knowledge for understanding
andassessing park resources;

1 Used a spatially explicit analytic approach to evaluate the current conditions of resources, trends
in their status, and drivers of change.

Badlands National Park, South Dakota. Photo by Chris Light, Wikipedia (2011).

3.2. Study Design

3.2.1. Indicator Framework, Focal Study Resources and Indicators

We used a twqgphase process for completing the assessment for Badlands NP. Phase 1 was
conducted in close cooperation with the park and involved selecting a framework for the assessm
During this phase we identified key natural resources, data needs and sources, indicators, and
measures to use in the assessment. Phase 2 focused on reviewing scientific literature, gathering and
analyzing data, summarizing findings, and corresponditigBadlands NP leadership and natural
resource managers to incorporate feedback.
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To provide a forum for crossnit idea exchanges and the establishment of a common analytical
process at the beginning of the project, we convened an initial planningngeéh representatives
from Badlands NP and NGPN to start the project.

Phase I Assessment andd&hning

During Phase 1 we established communication and identified shared expectations among NPS
representatives, UW staff, and key resource experts. Thamrgarence calls, electronic
communication, and ultimately a facilitated scoping workshop, we tailored the NRCA structure to the
specific needs, resource types, and data availability for Badlands NP.

Specific goals for Phase 1 included:

1 Review of existingNRCAs for best practices (UW team)

1 Establishing the NPS/UW NRCA teams that guided the process

1 Project Scoping Meeting and iterative discussions to:

Review the NRCA process and goals generally with UW/NPS team
Select the appropriate study framework to guideNRCA

Identify critical, parkspecific biophysical resources for assessment
Identify the key indicators of resource condition

o O O o o

Identify measures to quantify and/or qualify indicators

9 Assess data needs, major data sources, and obvious data gaps

1 Refine tke timeline and specific deliverables

1 Assign team member rolesgatheringdata and reviewing deliverables/products

We agreed that an appropriate framework (Table 3.1) for our purpose was one adapted from the H.
John Heinz Il Center for Sciendé¢onomicsand the Environment (2008). This framework gave us

a hierarchical structure to assess natural resource conditions using indicators and their quantitative
and qualitative measures, and terntlfy data gaps and stressors.
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Table 3.1. Natural Resource Condition Assessment Framework for Badlands NP.

Context Resource Indicator Measure
Viewshed Scenic quality Landscape character integrity
Viewshed Scenic quality Vividness
Viewshed Scenic quality Visual harmony
Viewshed Land cover content Mid-ground % natural cover
Viewshed Land cover content Mid-ground % developed cover
Viewshed Land cover content Mid-ground % agricultural cover
. Landscape condition | Night sky Night sky quality Bortle Dark Sky class
context . .
. . . Synthetic Sky Quality Meter
Night sk Night sky qualit
g y g y quality (SQM)
Night sky Night sky quality Sky Quiality Index (SQI)
. Natural light - .
Night sk . Anthropogenic Light Ratio (ALR
'gnt Sky environment ropogenic Light Ratio ( )
Soundscape Anthropogenic impact | Mean Lso impact
Soundscape Anthropogenic impact | Qualitative assessment
Air quality Visibility Haze index
Air quality Ozone Human heglth (ozone
concentration)
. . V ion health (W12
Air quality Ozone egetation health (W126
measure)
Air quality Particulate matter PMzs
Air quality Particulate matter PMao
Air quality Nitrogen Wet deposition of nitrogen
Air quality Sulfur Wet deposition of sulfur
Air quality Mercury Wet deposition of mercury
Air quality Mercury Methylmercury rating
II. Supporting Water quality Acidity pH
environment Water quality Dissolved oxygen mg/L
Water quality Specific conductivity s/m
Water quality Temperature °C
Water quality Invertebrate HBI
assemblage
Water quality Invertebrate EPT Index
assemblage
Water quality Invertebrate % EPT
assemblage
Water quality Invertebrate Evenness
assemblage

Water quality

Fecal indicator
bacteria

E. coli concentration
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Table 3.1 (continued). Natural Resource Condition Assessment Framework for Badlands NP.

lI. Bilogical Integrity

management

Context Resource Indicator Measure
Weathering and .
Geology . 9 Amount of erosion (mm/year)
erosion
Il. Supportin .
. PP 9 Paleontological . . .
environment Fossil loss Amount of weathering and erosion
. resources
(continued)
Paleontological . . . .
9 Fossil loss Fossil poaching and vandalism
resources
Upland plant
Vegetation community structure Native species richness
and composition
Upland plant
Vegetation community structure Evenness
and composition
Exotic plant early
Vegetation detection and Relative cover of exotic species
management
Exotic plant early
Vegetation detection and Annual brome cover

Breeding birds

Species diversity

Species richness

Breeding birds

Species abundance

Mean density

Breeding birds

Conservation value

Mean priority ranking

Black-tailed prairie dog

Colony area

Percentage of suitable habitat
occupied

Black-footed ferret

Conservation concern

Federal protection status

Black-footed ferret

Population size

Count of adult ferrets

Black-footed ferret

Habitat quality

Black-tailed prairie dog colony
acreage

American bison

Herd size and
composition

Herd size

American bison

Herd size and
composition

Population structure

American bison

Landscape size and
use

Landscape available to bison

American bison

Landscape size and
use

Human footprint

American bison

Landscape size and
use

Management of movements

American bison

Ecological interactions

Natural selection

American bison

Ecological interactions

Interaction with suite of native
vertebrates

American bison

Ecological interactions

Interaction with ecosystem
processes
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Table 3.1 (continued). Natural Resource Condition Assessment Framework for Badlands NP.

Context Resource Indicator Measure
American bison Geography Representation
. . . Presence and management of
American bison Health and genetics . 9
disease
American bison Health and genetics Genetic diversity
American bison Health and genetics Genetic integrity
Swift fox Population viability Population growth rate
Bat species status (11
Bats species assessed Population growth rate
individually)
Bat species status (11
Bats species assessed Level of conservation concern
individually)
Exposure to White- .
Bats P Presence, absence, or proximity
nose Syndrome
. BllOglcal Integrlty Rocky mountain bighorn POpuIation Vlablllty Population grOWth rate
(continued) sheep Population size Minimum population count
Bobcat Population viability Population growth rate
Mule deer Population viability Population growth rate

Reptile and amphibian
Herpetofauna status (17 species Population growth rate
assessed individually)

Reptile and amphibian
Herpetofauna status (17 species Level of conservation concern
assessed individually)

Exposure to chytrid

Herpetofauna fungus Presence, absence, or proximity
Invertebrate pollinators Diversity Shannon index

Invertebrate pollinators | Abundance Observed visitation rate
Invertebrate pollinators Abundance Mean density in traps
Invertebrate pollinators | Vulnerable species Level of conservation concern

Phase 2 Analysis and Reporting

During Phase 2 we gathered data, conducted quantitativguafithtive analyses, corresponded with
subject matter experts, and summarized our findings. We solicited feedback from leadership and
mangers at Badlands NP and incorporated their edits and comments. In Chapter 5 we summarize
management goals and data gjagand to write these summaries we relied heavily on input from park
managers and leaders.
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Specific goals for Phase 2 were to:
1 Gather existing data for analysis

1 Review scientific literature and available data for key natural resources identifiedscofbiag
process

Use selected measures to evaluate the condition of each of the components
Identify threats and stressors for each component

Organize natural resource components, reference conditions, and threats/stressors in the study
framework

Summarize &y findings for each park unit

Correspond with park leadership, resource managers, and subject matter experts and incorporate
feedback on resource sections

3.2.2. Assessment Methods

To identify the most relevant indicators of resource condition, and theures of those indicators
(Table 3.1), we relied upon to NPS protocol, pestiewed scientific literature, state and federal
regulations, technical reports, and resource experts. We described key indicators and appropriate
measures, even if data were awoailable for that resource at the time of our assessment, so that our
assessment methods could be repeated in the future and improved should data become available.
Specific methods for evaluating the conditions of natural resources are described in thetai

relevant sections of Chapter 4.

Data

In this assessment we searched for data that were collected within the boundaries of Badlands NP or
as near the park to the park as possible. If these data were unavailable, we considered data in the
broader rgion, as acceptable to natural resource managers and leadership at Badlands NP. We used
the NPS database, Integrated Resource Management Applications (NPS 2016); other state and
federal databases; online databases of scientific literature and techrictd;r@pd consultation with
experts to identify the most recent and relevant data for each resource.

Analyses

Condition
We used guantitative methods when possible and relied upon to the most rigorous assessment
methods available, whether quantitative oalgative. Measures determined the condition category
of each indicator, which could bBesource in Good ConditipiWarrants Moderate Concern
Warrants Significant Concermor Not Available(Table 3.2). To select analytical approaches for each
measure, ahto identify appropriate category value ranges for those measures, we again deferred to
NPS protocol, peereviewed scientific literature, state and federal regulations, technical reports, and
resource experts.
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Table 3.2. Indicator symbols used to indicate condition, confidence, and trend.

Condition Status Trend in Condition Confidence in Assessment
Resource is in good L . .
- 9 Condition is improving High
condition
Resource warrants o . .
Condition is unchanging Medium
moderate concern
LTS \
Resource warrants o L ,' \
o Condition is deteriorating 1 Low
significant concern N !
Current Condition is Trend in Condition is
No Color Unknown or No Arrow Unknown or Not T T
Indeterminate Applicable

Several resources had only one indicator or a dominant indicator that had the potential to overshadow
the other indicators (e.g., an indicator out of federal compliance). For these natural resources, the
single or dominant indicator determined the overaiidition of the resource. More frequently,

multiple indicators determined resource condition. In these cases, we used a quantitative approach to
calculate overall resource condition from indicator conditions. We modified an approach developed
by the NPS A Resources Division (NRBRD) to assess air quality; this approach uses a point

system to assign the indicator to a category @R® 2015). Measures that placed the indicator in
theWarrants Significant Concerrategory were assigned zero poiltgrrans Moderate Concern
measures were given 50 points, &abource in Good Conditianeasures were given 100 points.

We used the average of these points to assign the indicator to an overall categawerall

condition wasResource in Good Conditiohthe average of these values was between 67 and 100,
Warrants Moderate Concetmetween 34 and 66, aidarrants Significant Concerpetween 0 and

33 (Table 3.3).
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Table 3.3. Points determining overall indicator condition.

Points for overall
Resource condition condition
Warrants significant concern ‘ 0i 33
Warrants moderate concern 341 66
Resource in good condition 671100
Confidence

Confidence ratings were based on the quality of available data. We gave a rétigh odnfidence
(Table 3.2) when data were collected on site or nearby, data were collected recently, and the data
were collected methodically. We assignedediumconfidence rating when data were not collected
on site or in close enough proximity to satisfigh rating according to protocol, data were not
collected recently, or data collection was not repeatable or methodical. We assigrehfidence
when there wereagood data sources to support the condition.

We calculated overall confidenteHigh, Medium or Lowd using a points system similar to overall
condition confidence; categories witigh confidence received 100 poinMediumconfidence
received 50 points, @rl_ow confidence received zero points. The overall confidenceHigtsif the
average of these values was between 67 andM@fiumbetween 34 and 66, ahdw between 0
and 33.

Trend
Trend categories wetenproving,Unchanging Deteriorating or Not Available(Table 3.2). To
calculate a trend estimate, data requirements varied among resources according to NPS protocol,
peerreviewed scientific literature, state and federal regulations, technical reports, and resource
experts. If there were no data dable that met these resourspecific requirements for a particular
indicator, we indicated that trend widst Availablefor that indicator.

If trend data were available for all key indicators, we calculated overall trend using a points system
(NPSARD 2015) to assign an overall trend categorynoproving,Unchanging or Deteriorating
Specifically, we subtracted the number of deteriorating trends from improving trends. If the result of
this calculation was three or greater, the overall trendnvpsoving. If the result was negative three

or lower, the overall trend wd3eteriorating.If the result was between negative two and positive

two, the overall trend wadsnchanginglf any measure did not have a trend, then there was no trend
for overall conditia.
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Chapter 4. Natural Resource Conditions

In this chapter we present the natural resource condition assessments. Each of these assessments
includes background information about tiesource, a discussion of regional context and trends,
specific methods, and results of the assessment. We used quantitative measures whenever possible
and applied qualitative methods when relevant. We describe the indicators and measure of condition
for each resource and, at the end of each section, present an overall condition for the resource.

4.1. Viewshed

4.1.1. Background and Importance

In the mid to late 19th century, artists who accompanied surveys and expeditions were inspired in
their travels tgroduce paintings that contributed to a romantic vision of western landscapes. The
beauty portrayed in their paintings, as well as in photographs captured during surveys and
expeditions, promoted national interest in scenic western landscapes and belgrioecthe U.S.
Congress to create the first national park at Yellowstone in 1872 (Haines 1974, 1996). The aesthetic
value associated with this park became a founding princifleedf916 Organic Adtl6 USCS 1i 4)

that established the National Park $e2(NPS) and other park units, such as Badidwational

Park (Figure 4.1.1).
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Figure 4.1.1. Big Badlands Overlook at sunset at Badlands National Park. This view is likely similar to
those that native tribes and settlers experienced in the 1800s. Photo by Rick Flohr, Artist in Residence
(2008); image courtesy of Badlands NP.

The NPS prioritizes conserving scenery for the enjoyment of visitors and curdefutare

generations (16 USE€ 1i 4). Scenic park resources are protected from impairment, whicly is a

change that harms the integrity of the park unit (NPS 2006a). The NPS encourages park units to
protect the iconic and spectacular scenery of the national parks by preserving visual resources (NPS
2015a). Protecting park viewsheds, the geographic asddevfrom a given location, is key to this

goal. The viewshed resources within a park unit encompass the visible areas from all locations within
the park. While park units can manage visual resources within their boundaries, protecting the
viewshed beyonthose boundaries can be more challenging. If planned development in surrounding
communities threatens the integrity of viewshed within a park unit, NPS can work to preserve
viewsheds by participating in local planning processes. Although no managementpokently

exists exclusively for scenic resources, the NPS has shown a elmgrgommitment to the

i nventory, assessment, andcuapesauxesr vati on of the

Regional Context

At Badlands NP, rich fossil deposits, a long humatohysof Native Americans and homesteaders,

the largest undisturbed mixed grass prairie in the U.S., and striking visual displays of deposition and
erosion in the Badlands formations, are important aspects of the visitor experience (NPS 2016a).
These parkdatures combine to create a unique visual setting in a remote, natural environment
(Figure 4.1.2).
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Figure 4.1.2. Viewshed of all areas visible from one or more vantage points at Badlands NP used in the
digital viewshed assessment. Map created by WyGISC (2016) from Landsat Imagery.

The long history of conservation in the Badlands of South Dakota and the largely undisturbed and
undeveloped landscape surrounding the park has ensured that the area continues to offer visitors an
outstanding visual experiendgative Americans and early settlers would have been likely to

encounter a similar environment to that existing in the Badlands today.

4.1.2. Viewshed Standards

National standards for visual resources within NPS units do not currently exist. The diversehat

the lands within the park system and the attractions they provide require that each park is considered
individually for visual resource goals.

The Badlands of South Dakota were first recognized for national significance in 1929 when congress
authorzed the creation of Badlands National Monument. This initial authorization stated the purpose

of the monument to fAipreserve the scenic and sci
Badlands and to make them accessible for public enjoyment andiitspron 6 ( NPS 2006 b)) .
scenic qualities and importance of the White River Badlands were further supported in the 1938
establishment of Badlands National Monument and the subseqtaggignation of the monument

as a National Park in 1978. Today a mairnppse of the park continues to be management that

protects and preserves the landforms and scenery of the White River Badlands (NPS 2006b).
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4.1.3. Methods

We assessed viewshed condition within Badlands NP using a combination of quantitative GIS
analyses athan approach used for assessing visual resource indicators developed by the NPS Air
Resources Division (NRBRD) for Visual Resource Inventories (VRI) (M. Meyers, personal
communication, 3 March 2016).

To select key representative vigwsantage poing for viewshed analyses, we adapted criteria

from intensive viewshed studies of other NPS units (The Walker Collaborative et al. 2008). We
tailored vantage point selection to match the interpretive direction of the park. Vantage points
included locations defirteby one or more of the following characteristics: high elevation overlook,
popular visitor attraction, iconic park resoudceither natural or historic, park entrance, and/or major
infrastructure developments such as visitor or interpretive centers. faimithe specific locations

of potential vantage points, we used enabling legislation, interpretive material for Badlands NP (NPS
2016a) planning documents (NPS 2006b), topographic maps, and geotagged photogGayutgeon

Earth.

From these candidatentage points, we then identified 15 points that were most likely to be of high
importance to the park. We used all of these vantage points for the digital viewshed analysis (see
below). To complete the VRI analyses in a timely manner, we further lithigedantage point
selection for that process to five points representative of thevisiteld areas in Badlands NP
(vantage points 1 [Big Badlands Overlook], 2 [CIiff Shelf Trail], 7 [Ancient Hunters Overlook], 8
[Pinnacles Overlook], and 12 [Burns BaSlwerlook]; Figure 4.1.3; Appendix A). We adapted the
VRI process developed by NPERD (Sullivan and Meyer 2015) to use in this NRCA. This
adaptation was necessary because full viewshed assessments have not yet been completed for
Badlands National Park. ThéRI process is a systematic description of the scenic quality and the
importance to NPS visitor experience and interpretive goals for important views inside and outside
NPS units.
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Figure 4.1.3. Vantage points used in the digital viewshed analysis for Badlands NP. For the Visual
Resource Inventory, only vantage points vantage points: 1 (Big Badlands Overlook), 2 (CliffShelf Trail), 7
Ancient Hunters Overlook), 8 (Pinnacles Overlook), and 12 (BurnsBasin Overlook) were used. Map
created by WyGISC (2016) from Landsat imagery.

An important difference between our approach and a full VRI assessment is that we used the
importance criteria to select vantage points that we included in the assessment, instead of
incorporating view importance into the overall viewslendition. This approach allowed us to

focus on the condition of particularly icorpco i wantége points, wellisited points, and points

that are currently developed or are being developed to draw visitor attention. In future viewshed
condition assesnents, the importance criteria may be applied to all points at the park to identify
management priorities and development potential. While the fullAIRS VRI evaluation also
includes an evaluation of historical importance and threats or opportungtesdly negatively or
positively affect scenic values of a park unit, we limited our assessment to the present condition of
important views. We applied the scenic quality evaluation to important points only to avoid biasing
viewshed condition by evaluatimgiportance of unimportant viewpoints.

We quantified view importance by following the VRI rating process, combining scores for viewpoint
importance, viewed landscape importance, and the level of viewer concern. The importance values
capture the unseen, nsoenic qualities of a vantage point such as cultural and historic context, and
NPS and visitor values (Sullivan and Meyer 2015). We used descriptive information of the view
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