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Western North Carolina Vitality Index Overview

About the Mountain Resources Commission

The Western North Carolina Vitality Index reports on the 27 counties of Western North Carolina through the perspectives of the region’s natural,
social, built and economic environments, and was designed to assist local governments, interest groups, and the public.

The Mountain Resources Commission (MRC) consisted of members of varied backgrounds, interests, and talents, and were appointed from
residents of the mountain counties who represented a range of interests—local government, non-profit organizations, mountain Councils of
Government, the Blue Ridge National Heritage Area, the North Carolina National Parks, the Parkways and Forests Development Council, the
tourism industry, and the land trust community.

Our foundation is the natural world we call home, and as humans we establish culture by finding ways to earn a living and coexist with the
natural environment. We build our homes, businesses, schools, and roads to support these needs, and our economy needs all of these to remain
healthy to work.
To encourage quality growth in Western North Carolina, this regional assessment helps to ensure sufficient management of our many attractive
features: our infrastructure, residential and commercial development, food production, energy production, and recreational areas. Balancing
these demands of land use is a difficult challenge, but one that must be met in order to sustain the quality of life we enjoy in the communities
we call home.
The effort is made to allow planners, decision makers, and the public the information necessary to inspire quality discussion and craft informed
decisions on issues affecting Western North Carolina’s abundant natural resources and its potential for sustainable growth. The 27 counties
of this report include six Councils of Government: the High Country Council, three counties of the Western Piedmont Council, the Isothermal
Planning and Development Commission, the Land of Sky Regional Council, the Southwestern Commission, and two counties of the Piedmont
Triad Regional Council.
The Mountain Resources Commission (MRC), a non-regulatory organization established by the North Carolina General Assembly in 2009,
identified the need to provide local governments with easy-to-understand data specific to the western region of the state in order to encourage
more informed decisions with regard to resource use and community planning, and to help the general public understand linkages that may not
be readily apparent. They established a partnership with the USDA Forest Service Southern Research Station, the Blue Ridge National Heritage
Area, and the National Environmental Modeling and Analysis Center (NEMAC) at the University of North Carolina at Asheville to provide such
information, incorporating metrics that describe the natural, built, human, and cultural environments that are unique to the western region.
The result is the Western North Carolina Vitality Index, a web-based product that is easy to use and free of charge, and that allows users to see
either a regional picture or focus on a particular county’s vitality status on a wide variety of issues.

Even though the appointed members were not used to working as part of a group with such diverse perspectives, they learned from one
another and discovered they were capable of accomplishing more by working together than they could apart. That commitment, that civil
discourse, became vital in their effort to support positive growth throughout the region.
The MRC’s purpose was simple: to encourage healthy and equitable development while preserving the natural resources, open spaces, and
farmland of the mountain region of Western North Carolina. The MRC adopted an overall mission statement to: “Take care of our natural
resources to enhance and sustain quality of life and ensure the long term health of our region and our people.” It was entrusted to provide
recommendations to local, state, and federal legislative and administrative bodies for the protection of these natural resources.
In 2013, the passage of NC House Bill 74 eliminated the MRC, but its mission and its values remain ongoing through
the continued support and collaboration of the partnerships established during the early visioning process
for the WNC Vitality Index. With the contributions and vast range of perspectives and expertise from the
partners who provided content, the Vitality Index continues to enable our region’s public and
private decision makers to understand the many diverse qualities and current conditions—
and how they interconnect—within our communities.
Through this effort, the relationships among our economic
conditions, public health issues, regional traditions, and the
integrity of our natural environment can be better
understood, thus continuing the MRC’s original,
overall mission.

After the initial launch of the WNC Vitality Index in October 2012, the MRC attracted new partners to help expand its content, including partnerships
with the North Carolina Department of Environment and Natural Resources (NC DENR), Duke Energy, the Asheville Board of REALTORS®, and
Communities Transforming. Expansion of the group of supporting partners is ongoing.
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Executive Summary

The Mountain Resources Commission (MRC), a non-regulatory organization established by the North Carolina General Assembly in 2009, identified
the need to provide local governments with easy-to-understand data specific to the western region of the state in order to encourage more informed
decisions with regard to resource use and community planning, and to help the general public understand linkages that may not be readily apparent.
They established a partnership with the USDA Forest Service Southern Research Station, the Blue Ridge National Heritage Area, and the National
Environmental Modeling and Analysis Center at the University of North Carolina at Asheville to expand the existing Western North Carolina Report Card on
Forest Sustainability to include all 27 western counties, incorporating metrics that describe the natural, built, human, and cultural environments that are
unique to the western region. The result is the Western North Carolina Vitality Index (WNC VI), a web-based product that is easy to use and free of charge,
and that allows users to see either a regional picture or focus on a particular county’s sustainability status on a wide variety of issues.
The WNC Vitality Index will enable the Mountain Resources Commission and many public and private decision makers in the western region to understand
the current conditions of our communities and make strategic choices to encourage continued sustainable growth. The metrics illustrate the interrelationships between our economic conditions, public health, regional traditions, and environmental integrity. Understanding those connections will
assist the MRC and others in fulfilling the Commission’s overall mission: “Take care of our natural resources to enhance and sustain quality of life and ensure the
long term health of our region and our people.”

The WNC Vitality Index will provide elected decision makers with a “one stop” source of respected, objective, and current information about our region’s economic
conditions, ecological health, and cultural tradition status. By using this index in regional or local modes, elected officials can chart a policy path that is both
sustainable and fair to all residents. The ability to review this raw information will help local and regional communities understand what benchmarks and likely
consequences of policy directions chosen by local officials. The WNC Vitality Index will be kept up-to-date, interactive, and able to be broken into information on
regional subgroups like cities, towns, counties, and other municipalities. I am looking forward to using this treasure trove of good information, charts, graphs, and
other visuals to deal with our responsibilities as good stewards of our natural and business communities.
– David Gantt
Chairman, NC Mountain Resources Commission

The Forest Service is excited to see the Mountain Resources Commission expand the report card in two dimensions, adding both counties and new data. This will
be an extremely useful tool for local planners, providing information needed to help grow business while protecting the natural resources so important to the area.
– Susan Fox
Assistant Director, USDA FS Southern Research Station

The WNC Vitality Index will give us a baseline study of the health of our natural and cultural heritage resources in Western North Carolina. As a result, we will be able
to identify strengths and weaknesses and better focus our programming to protect, preserve, and sustainably develop our heritage assets for future generations. In
addition, by looking at our entire region through several different data sets, we can see how all sectors of our region connect together to create the distinct culture
we have here.
– Angie Chandler
Executive Director, Blue Ridge National Heritage Area
8
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The

NATURAL Environment

From the pristine streams and rivers to the towering Blue
Ridge Mountains, this analysis of Western North Carolina’s
natural resources reports on the vitality of our topography,
geology, and biological resources, and the state of our
weather and climate, water quality, and air quality.
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NATURAL

The formation of the highly weathered mountain range began with mountain building in the Proterozoic Era that continued in the Paleozoic
Era through Permian Period (between about 1 billion and 265 million years ago). Uplift renewed during the Cenozoic Era about 65 million
years ago, and the modern landscape began to form. The range now consists of gneiss and schist bedrock formed from the re-crystallization
of sedimentary, volcanic, and igneous material. Over time, the geology of the region has become a dissected landscape of rounded peaks and
wide concave valleys defined on the east by a steep escarpment rising 1,800 feet over the neighboring section. The ranges consist of low (<2,300
feet), moderate (2,300 – 4,000 feet), and high (4,000 – 6,560 feet) peaks. The range has 82 peaks greater than 5,000 feet and 43 peaks greater than
6,000 feet. Mid-elevation soils are deep, well-drained, and acidic, and are classified as “infertile sandy” or “gravelly loam,” while high-elevation soils
typically have high organic content.

Geomorphology
The Mountain Resources Commission (MRC) counties lie in two distinct physiographic provinces, the Blue Ridge and Piedmont. Separating these two is the Blue
Ridge Escarpment, a steep, highly dissected mountain front that marks the change from the mountainous Blue Ridge province to the lower, rolling topography of
the foothills zone of the Piedmont province. Ongoing geologic processes through the millennia shape the terrain and impart the unique characteristics that define
our landscape. With the advent of high-resolution digital elevation maps derived from LiDAR (Light Detecting And Ranging), many more landscape features can be
seen and accurately mapped than before.

Map showing the major physiographic provinces and selected geomorphic features of the MRC counties and adjacent areas.
BRE = Blue Ridge Escarpment, BFZ = Brevard Fault Zone.
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NATURAL

In the Blue Ridge Province, erosion of uplifted mountains of resistant metamorphic and igneous rocks has produced a rugged landscape. The
overall southwest to northeast trend of the landscape results from a similar pattern in the underlying rocks and structures imparted during
Paleozoic mountain building events. Streams and rivers cut down through the mountains along less resistant rock types, and along faults and
fracture zones. A prime example is the long, linear topography along the Brevard fault zone. Many streams that flow northwest or southeast
follow trends of post-Paleozoic fracture zones in the bedrock that favor preferential down cutting and erosion by water.

Southeast of the Escarpment, in the foothills zone of the Piedmont, the terrain is
generally less rugged, and the depth of weathering of bedrock is generally greater
than in the Blue Ridge. The influence of bedrock on the landscape is less prominent
than in the Blue Ridge, but is readily apparent in the linear orientations of streams
and ridges. In general, transportation routes are easier to construct, and the
thicker regolith in the Piedmont means greater storage capacity for groundwater.
Conversely, it often means that the depth to hard rock useable for construction
is greater. Exceptions to these generalizations are the South Mountains, Brushy
Mountains, and the Kings Mountain areas within the Piedmont, where the
physiography and soil types are similar to those in the Blue Ridge.

Regolith (soil and highly weathered rock) derived from the underlying bedrock is generally thinner in the Blue Ridge than in the Piedmont. Both
provinces contain residual soil derived from the chemical and physical weathering of bedrock, a process that takes as much as 250,000 years to
produce three feet of regolith. Furthermore, soil on mountainsides is moved down slope by water and gravity more readily than on the flatter
Piedmont slopes. This transported soil is known as colluvium and forms large deposits along many mountain foot slopes. These deep deposits
can yield productive forest soils, sources of groundwater, and can also indicate where future landslides may deposit material. Some debris
deposits date back to 780,000 years ago, during the Pleistocene Ice Age, and demonstrate the antiquity of some features still present in the
modern landscape.
The transition zone between the Blue Ridge and Piedmont provinces is the Blue Ridge Escarpment, an abrupt change in elevation with a vertical
relief that ranges from about 1,300 to 2,500 feet. Its upper boundary generally coincides with the Eastern Continental Divide, which separates
river systems that flow westward into the Gulf of Mexico from those that flow eastward into the Atlantic Ocean. The origin of the Blue Ridge
Escarpment is uncertain, but it appears to be a product of Cenozoic tectonic uplift and the erosive power of streams. Streams flowing eastward
to the Atlantic Ocean generally are shorter, straighter, and more energetic than those flowing westward across the Blue Ridge into the Mississippi
River system and into the Gulf of Mexico. Consequently, the Escarpment and Eastern Continental Divide are slowly migrating westward by
headward erosion. Although the base of the Escarpment coincides with the Brevard fault zone in a few places, the last known activity along the
Brevard fault zone likely occurred over 200 million years ago. Other major faults have not been identified that coincide with the escarpment.
The Escarpment influences weather patterns, tourism, and transportation, among others. The region’s highest annual rainfall is in Transylvania
County, where weather systems collide with the Escarpment, thereby enhancing rainfall. Higher amounts of rainfall fell along the Escarpment
during the storms of July 15-16, 1916, and August 10-17, 1940, that impacted much of the MRC region. The record rainfall for North Carolina of
22 inches in 24 hours fell during the July 15-16, 1916, storm at Alta Pass, near the crest of the Escarpment in Mitchell County. Many waterfalls are
present along the Escarpment, including the much-visited Whitewater Falls in Transylvania County, which drops 411 feet in North Carolina and
400 feet in South Carolina, making it the highest waterfall east of the Rocky Mountains. The Old Fort grade on I-40 and the Saluda grade on I-26
are where these Interstate highways cross the Escarpment.

14

| Western North Carolina Vitality Index

Whitewater Falls on the Blue Ridge Escarpment in Transylvania County

Western North Carolina Vitality Index |

15

Geology
Geology Overview

Geology
Geology Overview
Beginning over 60 million years ago, the geologic processes of uplift and erosion sculpted the mountain topography that influenced the creation
of ecological communities, weather patterns, and the development of many natural resources. We often think of landscapes being stable and
unchangeable, but weathering, erosion, and soil loss are continually in progress, and storm events that trigger landslides are but a reminder that
the landscape is dynamic and constantly seeking equilibrium.

Geologic Map
The Blue Ridge and Piedmont geologic provinces are large composite thrust sheets of deformed (folded and faulted) rocks transported tens to hundreds of miles to
the northwest during three Paleozoic mountain building events. Historically, the Brevard Fault Zone has served as the boundary between the Blue Ridge geologic
province to the northwest and the Piedmont geologic province to the southeast, although there are similar rock types in each province. The exposed rocks now
are, for the most part, the roots of an ancient mountain chain. They consist of primarily igneous and metamorphic rocks with lesser amounts of sedimentary rocks.
The rocks record a complete cycle of continents forming, rifting apart, colliding, and then breaking up again into their present day configuration. The bulk of the
rocks range in age from over 1 billion years old to about 500 million years old. Even the most recent rocks date back to around 200 million years old.

NATURAL

Geologic processes and bedrock geology are the foundation of the landscape and form its template. Tectonic events beginning over a billion
years ago influenced the morphology of the current template, creating varied rock types and complex structures that guide where mountains,
valleys, streams, and rivers are developed. Similarly, the region’s soil and rich mineral resources come from the bedrock, which serves as the
plumbing for the region’s groundwater resources.
Geologists and other scientists throughout the world come here to study this mountainous region – its record of the Earth’s geologic history,
landscape evolution, and its many mineral resources. The 1985 Geologic Map of North Carolina shows a generalized, but useful, view of the
region’s geology, but much geologic mapping and research has been conducted since. Although the basic geologic framework of Western
North Carolina is reasonably well understood, less than half of the region has detailed geologic mapping.
This section on geology and geomorphology gives examples of the kinds of information that can be derived from the 1985 Geologic Map of
North Carolina and other available geologic data and research. This section highlights some of the geologic features, such as granitic rocks, acidproducing rocks, carbonate rocks (marble and dolomite), mafic and ultramafic rocks, and faults – all of which have distinct implications for our
natural heritage, groundwater and mineral resources, and geologic hazards such as earthquakes, landslides, radon, and asbestos.

Generalized Geologic Map
16
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NATURAL

Nearly 30 percent of the bedrock in the Mountain Resources Commission (MRC) region is made up of granitic bedrock and granitic gneiss
bedrock, with both rock types originating as molten magma that intruded into the Earth’s crust and then cooled. The granitic rocks are the
younger of the two and did not metamorphose during the Paleozoic, so they are characteristically unlayered and more uniform in appearance.
In contrast, the granitic gneisses are subdivided into two groups: Proterozoic granitic gneisses that are around 1 billion years old and are part of
the ancestral North American continent that forms the core, or “basement,” of the Southern Appalachians; and the 500- to 300-million-year-old
granitic gneisses formed during the Paleozoic mountain building events. The minerals of the granitic gneisses are essentially the same as those
in the granites, but the gneisses have a banded or layered appearance imparted by the heat and pressure of metamorphism.

Characteristics of the granitic and granitic gneiss bedrock can be
advantageous or detrimental, depending on the circumstances. For
example, these rocks typically weather to produce sandy soils, a benefit
to the apple-growing region of Henderson County, but they can also
create conditions suitable for high levels of erosion on steep slopes.
These rocks are typically hard and resistant and are thus valued for their
durability. They form striking features on the landscape, such as Chimney
Rock, Hickory Nut Gorge, Looking Glass Rock, and Stone Mountain,
among others. They also produce valuable construction materials,
including aggregate and dimension stone. The strength, durability, and
uniformity of the Mount Airy granite in Surry County make it a worldclass dimension stone resource.

Granitic Bedrock and Granitic Gneiss Bedrock

Advantages and Disadvantages of
Granitic and Granitic Gneiss Bedrock
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Rock Types
The major constituents of granitic bedrock include feldspar, mica, and
quartz, which can serve as important economic resources, especially in
the Spruce Pine area. Other minerals like monazite can make granitic rocks,
and the placer deposits derived from them, potential sources for rare
earth minerals. Conversely, trace amounts of radioactive minerals found in
these rocks can result in elevated levels of radon in groundwater. Radon in
indoor air is a significantly higher health risk than radon in groundwater.
Indoor air radon levels, however, are influenced by more factors than
bedrock composition, a primary factor in radon levels in groundwater.
High and low levels of radon in groundwater can occur in most rock types;
however, there is a significantly higher probability of groundwater radon
in some granitic and granitic gneiss bedrock.

NATURAL

Looking Glass Rock, an exfoliation dome of granitic rock, viewed from the Blue Ridge
Parkway.

Areas of bedrock with acid-producing potential are common in the Blue Ridge Mountains of Western North Carolina. Much of the rock contains trace amounts of
naturally-occurring iron sulfide minerals, such as pyrite (fool’s gold), usually occurring in concentrations below what’s necessary to produce harmful environmental
impacts when exposed. Other acid-producing rocks, primarily those among the metamorphosed sedimentary rocks of the western Blue Ridge, can contain sulfide
minerals in concentrations sufficient enough to warrant mitigation measures when encountered during engineering projects.

Bedrock Acid Producing Potential

In Western North Carolina, elevated levels of radon in groundwater within
Jackson, Mitchell, Yancey, and Cleveland Counties are associated with
the presence of granitic and gneiss bedrock. Paleozoic (younger) granitic
gneisses also typically correspond with elevated radon in groundwater
in Transylvania, Henderson, and Buncombe Counties, as well as
northwestern Rutherford, southwestern McDowell, and southern Wilkes
Counties. Proterozoic (older) granitic gneisses usually are not known to
be associated with radon in groundwater, with an exception being some
of these gneisses in Watauga County. Data are sparse in many locations,
and more testing will likely refine the relationships between radon in
groundwater and granitic and granitic gneiss bedrock.

Granite dimension stone blocks from the Mount Airy quarry.
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When acidic runoff enters streams, sudden decreases in pH may occur and
can degrade water quality, causing significant mortalities among acidintolerant aquatic organisms, such as during the 1963 reconstruction
of U.S. Highway 441 in the Great Smoky Mountains National Park.
Acidic runoff is usually greatest shortly after road construction, but can
continue at decreased levels years after construction. Mine waste and
tailings from some abandoned mines can also produce damaging acid
runoff, such as with the Ore Knob Mine in Ashe County.

Rock Types

NATURAL

When exposed, oxidation and hydrolysis of the sulfide minerals can
produce the damaging sulfuric acid with pHs as low as 2.5, and can
weather the surrounding rock at accelerated rates. Excavations into
unweathered sulfide-rich rock exposes areas containing the constituent
minerals and then increases the potential for acid production, but is
typically not a concern unless significant amounts of unweathered rock
becomes exposed. Produced acid can also serve as runoff throughout
rock fissures and slopes that further exacerbates rock weathering, thus
leading to rockslides and surface instabilities.
Acidic runoff from a highway cut slope dissolves part of the concrete ditch lining.

Similarly, acid-producing rocks can adversely affect the stability of
slopes, particularly if untreated material is used in the construction of
embankments, as was the case in the slope failures of Swain County
in 2003 and Haywood County in 2006, or the road cuts contributing to
rockslides on the Blue Ridge Parkway in 1999 and 2006. To avoid similar
damage, the presence of significant amounts of acid-producing rock
was a consideration in evaluating alternatives for the North Shore Road
extension in the Great Smoky Mountains National Park in Swain County.
Given these many concerns, well-established, standard engineering
practices have been developed to isolate or neutralize acid-producing
rock when encountered in construction.

Acid-producing rock was a contributing factor in this 2006 rockslide on the Blue Ridge
Parkway.

Advantages and Disadvantages of
Acid-Producing Rock

22
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NATURAL

Limestone and marble occur in relatively minor amounts in the region; however, these deposits still act as important natural and economic
resources. Mainly composed of calcium carbonate, they are often referred to as carbonate rocks. The potential for carbonate bedrock to contain
underground cavities can make them good sources for large quantities of groundwater. These cavities may also cause sinkholes, which are not
known to be a common problem related to the carbonate rocks in the region. However, unconfirmed reports indicate the presence of a sinkhole
in Woodlawn, McDowell County, in the 1960s.

Because the soil derived from these rock types has a higher pH than
most mountain soil types, they can be beneficial for agriculture and can
serve as host to naturally-occurring and tolerant plant communities.
These limestone and marble deposits are used to make agricultural
lime for agricultural soil improvements. Similarly, deeper soil horizons
can develop over carbonate bedrock because it is more susceptible
to weathering from acidic conditions compared to most other rock
types in the region. Although the thick soil can benefit agriculture and
tolerant vegetation, it can be a destabilizing factor on steep slopes, a
consideration when designing structural foundations.

Limestone and Marble

Advantages and Disadvantages of
Limestone and Marble
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Rock Types
A magnesium-bearing limestone known as Shady Dolomite occurs in
Madison and McDowell Counties, where the underground dissolution of
the dolomite by groundwater formed Linville Caverns, a popular tourist
attraction of McDowell County. The Woodlawn Quarry, also in McDowell
County, produces aggregate, sand, and lime from the Shady Dolomite.

NATURAL

Marble (metamorphosed limestone) is present in Western North Carolina
as well, occurring locally along the Brevard Fault Zone (see Faults and
Earthquakes on page 30) The Fletcher Quarry in Henderson County
extracts this source of marble to produce aggregate and pharmaceutical
materials. The Murphy Marble is mined in the Hewitt Mine in Swain County
(see Mineral Resources on page 34), and other small marble bodies are
found in Ashe, Jackson, Macon, McDowell, Mitchell, and Yadkin Counties.

Although they are less common than other rock types in Western North Carolina, mafic and ultramafic rocks can be found in several counties of the MRC region.
The terms mafic, ultramafic, and felsic refer to a rock classification continuum based on the relative abundance of certain elements. Felsic minerals, such as quartz,
muscovite, and potassium feldspar, contain higher percentages of silicon, aluminum, potassium, and sodium. Mafic minerals, such as olivine, amphiboles, pyroxenes,
and biotite, have higher percentages of iron, magnesium, and calcium (see Mineral Resources on page 34). These iron-, magnesium-, and calcium-rich minerals
make mafic rocks heavier and usually darker in color than granitic and metasedimentary felsic rocks.

Mafic and Ultramafic Rocks

Inside Linville Caverns. Photo courtesy of Linville Caverns.
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Ultramafic rocks commonly are associated with mafic rocks. Mafic
rocks typically weather into deeper, higher-pH soils with higher
concentrations of iron, calcium, and magnesium than typical mountain
soil types, thus producing soil characteristics that benefit agriculture.
Due to their chemistry, many ultramafic bodies produce highmagnesium soils that may be toxic to many plant species, preventing
their establishment in certain regions. Areas underlain by ultramafic
rock are often referred to as “barrens,” typified by stunted vegetation
and dominated by magnesium-tolerant tree species, such as cedar
and pine. These unique soil characteristics allow barrens to provide a
home to rare or endemic flora and fauna that have adapted strategies
for survival in such conditions.

Rock Types

NATURAL

Mafic and ultramafic rocks in Western North Carolina are thought to be of
igneous origin, although they were metamorphosed during the Paleozoic
mountain-building events. Mafic rocks were the result of basaltic volcanism at
the surface or igneous intrusions within the continental crust. Ultramafic rocks,
such as dunite, serpentinite, and peridotite, are believed to have crystallized
deep below mid-ocean ridges and form the base of the oceanic crust. Slices
of the crust were sheared off and incorporated into the Appalachians during
mountain-forming continental collisions.
Southern Blue Ridge ultramafic outcrop barren. Photo by Gary Kauffman, USDA Forest Service.

Economically, ultramafic bodies are important sources of olivine, talc,
chromite, nickel, vermiculite, and asbestos minerals, all of which have
been commercially produced in Western North Carolina. There are,
however, potential hazards associated with ultramafic rocks. Because
of the rock’s susceptibility to weathering and erosion and the presence
of weak minerals like talc, these rocks can contribute to slope instability
that can lead to landslide occurrences. Similarly, excavating or disturbing
asbestos-containing ultramafic rocks can expose the small, needle-like
fibers to the environment, where inhalation or ingestion of these fibers
can pose serious health risks.

Advantages and Disadvantages of
Mafic and Ultramafic Rock
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Faults and Earthquakes
Faults and Dikes

NATURAL

The major faults of Western North Carolina discovered thus far are ancient, and none are known to be active. Most were formed during the
Paleozoic mountain building episodes, around 480 to 300 million years ago. During this time, the Earth’s crust in the region was buckled (folded)
and shifted many miles to the northwest along thrust faults. Some areas experienced up to three episodes of deformation and metamorphism
that produced complex structures with multiple generations of folding and faulting. There is also evidence that a few faults in the region may be
Mesozoic or younger in age, forming when the continents pulled apart as the modern Atlantic Ocean opened. With further detailed geologic
mapping, more fault lines will likely be identified.

Faults and Dikes
Rocks of the Grandfather Mountain Formation exposed through a “window” in a thrust fault. Photo courtesy of Wikipedia, licensed under the Creative Commons Attribution-Share Alike 3.0
Unported license.

These faults are not visible as breaks in the ground surface due to their antiquity, and similarly the known faults do not correspond with the locations of historic
earthquake epicenters. The most significant fault in the region is the Brevard fault zone, which extends from Alabama to Virginia across North Carolina, where
it coincides with a long, linear topographic low. Another major fault in the region is the Linville Falls fault. During the Paleozoic, the Linville Falls fault carried
approximately one-billion-year-old rocks over the younger ~700-million-year-old Grandfather Mountain Formation. Erosion through the billion-year-old rocks has
exposed and created the rugged, scenic terrain of Grandfather Mountain that we enjoy today. This geologic feature, where erosion exposes younger rocks beneath
older, fault-transported rocks, is called a “window.”
Rocks in fault zones are commonly thinly layered because their minerals were aligned and stretched by the tremendous pressures caused by fault movement.
Closely spaced fractures are also common to fault zones. These characteristics of fault zones influence the quantity, quality, and flow directions of groundwater, can
affect the stability of rock slopes, and can make them ideal sources of flagstone.
A dike is a tabular igneous intrusion that is younger than the existing rock it crosscuts. In Western North Carolina, several generations of igneous dikes are exposed
at the surface today, but are too small to be displayed on the regional map. The most recent generation intruded the crust along mainly NW-SE trending fractures
that formed around 150-250 million years ago, during Mesozoic rifting of North America. Many streams in the region have similar trends because their downward
erosion exploited these weakened fracture zones in the bedrock. Fractures along the borders of the dikes can also influence groundwater quantity, quality, and flow
direction.
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Earthquakes
North Carolina has experienced the effects of earthquakes throughout its history, although large and damaging earthquakes are rare, with most earthquakes having
a magnitude of less than 3.0. This level of seismic activity is due to North Carolina’s presence upon a passive, not active, continental margin – unlike West Coast
regions, which experience frequent earthquakes along known and active fault zones. All of the known faults exposed on the surface in North Carolina are ancient
and remain inactive. Most of the earthquakes here are small, random, scattered movements of the Earth’s crust. The locations of earthquake epicenters in North
Carolina do not consistently line up with known faults (as they do in California), indicating that the inactive faults exposed on the surface are not responsible for the
earthquakes in this region.
Although much less active than the West Coast, there are exceptions in and around North Carolina, where increased seismicity has been recorded. One example
is the cluster of epicenters stretching from Tennessee through the edge of Western North Carolina and into northern Georgia and Alabama, called the Eastern
Tennessee Seismic Zone. Research is underway to more accurately understand the seismic potential in this region.

NATURAL

Damaging Earthquakes Centered in Western North Carolina
• Wilkes County Earthquake - August 31, 1861. Magnitude 5.1. The epicenter of this earthquake was near Wilkesboro, where intense shaking
caused bricks to fall from chimneys. The shock was felt from Washington, D.C., to Charleston, South Carolina, and Cincinnati, Ohio.
• Skyland Earthquake - February 21, 1916. Magnitude 5.5. Damage occurred in Skyland, Waynesville, Tryon, and Forest City. Chimney tops
were dislodged, and many windowpanes were broken. The quake was felt for over 200,000 square miles, including in the Carolinas, Alabama,
Kentucky, and West Virginia. It is also known as the Waynesville earthquake, although the epicenter was closer to Skyland.
• Mitchell County Earthquake - July 8, 1926. Magnitude 5.2. Centered in southern Mitchell County, this sharp local earthquake toppled one
chimney and cracked several others. Other damage included cracked house foundations, dislodged foundations, broken water pipes, and
fallen glassware from shelves. The area of significant damage was about 0.5 miles long and 900 feet wide, but it was felt over an area of about
40,000 square miles.
Damaging Earthquakes Centered Outside North Carolina
Earthquakes centered in other areas of the country can affect North Carolina. The great earthquakes of 1811–1812 (magnitude 7.3–8.3) were centered in the
Mississippi Valley near New Madrid, Missouri, and were felt throughout the state. Effects such as broken windows and cracked plaster and masonry affected the
western part of the state. The relatively small amount of damage in North Carolina, and in some other areas of the region, can be attributed to the low population
density of that time. The 1886 Charleston earthquake occurred in the Charleston Seismic Zone, with an estimated magnitude of 6.7. Damage in North Carolina
occurred mainly in the eastern and central parts of the state, but damage was reported in Waynesville. In Western North Carolina, the shaking produced effects such
as broken windows, damage to masonry (especially weak masonry), ringing bells, and furniture being moved or broken. On December 9, 2003, a 4.5 magnitude
earthquake near Richmond, Virginia, was felt as far south as Raleigh. This earthquake occurred in the Central Virginia Seismic Zone, an event similar to the magnitude
5.8 Virginia earthquake on August 23, 2011, which was felt throughout most of Western North Carolina.

Seismic Hazard Maps

Map showing earthquake epicenters in North Carolina between 1698 and October 2006. Excerpt from Geologic Hazards Map Series-2, North Carolina Geological Survey.
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The U.S. Geological Survey (USGS) produces National Seismic Hazard Maps that display potential earthquake ground motions for various probability levels across
the United States. These maps, rather than maps of earthquake epicenters, are applied in seismic provisions of building codes, insurance rates, risk assessments, and
other public policy. The USGS National Seismic Hazard Mapping Project develops these maps by incorporating information on known and potential earthquakes
and the associated ground shaking obtained in science and engineering research and workshops, review by science organizations and state geological surveys,
and advice from expert panels.
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Mineral Resources

The Minerals Research Laboratory (MRL) of North Carolina State University serves as a world-class mineral research and processing facility. Located in Asheville,
the MRL works with domestic and international private industries and collaborates with the North Carolina Geological Survey (NCGS) on state-sponsored mineral
resource projects.

The North Carolina mining and mineral industry has over 800 active permitted mines, annual sales in excess of $800 million, and an estimated
employment of over 100,000 (including service and ancillary organizations). The 2007 Minerals Yearbook for North Carolina, the latest report
available from the U.S. Geological Survey, values nonfuel raw mineral production at $1.2 billion for the state. With the overall direct and indirect
economic impact of mining in the state of nearly $11.3 billion annually, mineral resources also represent a key component of the economy in
the Mountain Resources Commission (MRC) region. As of October 2011, 101 out of the 121 MRC permitted mines remain active, helping to assist
North Carolina lead the world in the production of high-purity quartz and in leading the nation in production of feldspar, mica, and olivine. The
value of crushed stone reported by the U.S. Geological Survey in 2007 for the 21 Western North Carolina counties in Region 1 (MRC counties
excluding Alexander, Alleghany, Cleveland, Surry, Wilkes, and Yadkin) was $155 million, or ~17 percent of the state’s total. The 2007 value of
construction sand and gravel for Region 1 was $5.73 million, or ~9 percent of the state’s total.

With a long history of mining in Western North Carolina, the U.S. Geological Survey Mineral Resources Data System (MRDS) has recorded past mining activity at 1,290
locations in the MRC region. These data are important for documenting the locations of mineral resources for potential future re-use, and for exposing potential
hazards such as those that could be associated with abandoned underground mines. This information is routinely accessed by mineral exploration and investment
companies and engineering and environmental firms from the NCGS office in Asheville.

Past Mining Activity
Permitted Active and Inactive Mines
(2011)
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Mineral Resources
Those planning to alter one acre or more of land for the purpose of mining must obtain an approved mining permit, as required by the North
Carolina Mining Act of 1971. The application must include a description of proposed land use and maps on the area of interest, as well as a
reclamation plan for the restoration of all affected land. The Division of Land Resources, Land Quality Section (http://portal.ncdenr.org/web/lr/landquality) administers mine permitting and mining regulations.
NATURAL

Clay
Kaolin is recovered as a by-product of mica beneficiation in Avery and Cleveland Counties. Most of it is used in the
manufacture of white-colored brick.
Crushed Stone
Crushed stone has been a leading mineral commodity by value and tonnage in North Carolina and the mountain region.
Granite and other crystalline rocks in the Blue Ridge geologic belts provide the principal sources of crushed stone in
North Carolina. This resource allows Buncombe County to be among the state’s leading producers of crushed stone.
Additionally, dolomite, crystalline limestones, and marble are quarried in limited amounts in the mountain region.
Dimension Stone
The North Carolina Granite Corporation operates one of the largest granite dimension stone quarries in the world at
Mount Airy, in Surry County, and their operation includes a finishing plant located on site. Mount Airy granite is used as
street curbing, ashlar for masonry walls, rubble, rip-rap, monuments, and sawed slabs for buildings. There is great foreign
interest in this local commodity, as large cut granite blocks are a common export to China.
Feldspar
Obtained originally from pegmatites and granitic bodies, feldspar was first mined in North Carolina in 1911 in the Spruce
Pine district, the primary feldspar-producing district in North America. Found largely in the Kings Mountain area of Mitchell
County, the mineral is used to create a feldspar-silica concentrate during mica beneficiation. Other uses of feldspar include
the production of whiteware, tiles, glass, and fiber insulation, and it is used both in the body of the ware and in the glaze
of ceramics.
Garnet and Corundum
Significant reserves of garnet reside in areas of Western North Carolina. Associated with ultramafic rocks, corundum was
studied in the early twentieth century for its use as an abrasive material. Given this, the NCGS and the MRL are in the
process of investigating the abrasive potential for garnet minerals.

Mine Permits by Commodity

as of October 19, 2011 - MRC Region

The Aon Center in Chicago is faced with 670,000
square feet of Mt. Airy granite.
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The Carolina Queen – an 18.8 carat emerald from
Alexander County

High-purity quartz from Spruce Pine is used in the
crucibles to make silicon chips for computers
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Gemstones (Natural)
North Carolina has long been famous for the variety of precious and semi-precious stones found in the
Piedmont and Mountain regions of the state. A 64-carat cut emerald known as the “Carolina Emperor”
was found in 2009 in Hiddenite, Alexander County, a prominent site for commercial emerald mining.
The raw stone weighed 310 carats and was two inches square, and when finished the cut stone is
valued close to $1.5 million. With the help of this find, the area is emerging as a high-quality emerald
district of worldwide significance, and the find has prompted several dozen commercially-operated
collection localities to open to the public. Motivated by the commercial successes, amateur collectors
try their luck at finding emeralds, rubies and sapphires (gem-quality corundum), hiddenite, garnet,
and other semi-precious stones. This public participation has helped North Carolina rank first in the
East in the mining and marketing of gemstones and mineral specimens. Primary gem-collecting
counties include Alexander (emeralds and hiddenite), Macon (rubies, sapphires, and garnets), and
Mitchell (emeralds and aquamarine).
High-Purity Quartz and Glass Sand
The Spruce Pine district in Western North Carolina is the only producer of high-purity quartz in the
world, amounting to 90% of all mined and processed quartz for use in the electronics industries. The
three principal markets for this high-purity quartz include electronics for semiconductors, solar markets
for the production photovoltaic cells, and applications in the lamp tubing market. As an example,
Unimin Corporation, with its IOTA-branded quartz from Spruce Pine, is a worldwide supplier to the
glass, ceramic, and lighting industries, to oil and natural gas service companies, and to paint, plastic,
rubber, and composite manufacturers. Additionally, quartzites of the Chilhowee Group in northern
McDowell County have potential to be a source of high-silica material. Mineral dressing data show the
silica concentrate is suitable for plate glass and container glass and, upon further grinding, as a source
of fine-ground silica. Quality quartz is also produced in the Kings Mountain district.

Lithium (Spodumene)
Although first recognized as early as 1906, the economic significance of the spodumene-bearing pegmatites of the Kings Mountain district was not realized until
1942. Today, this relatively small area in Cleveland and Gaston Counties contains ore reserves that represent more than 80 percent of known lithium (spodumene)
reserves. Lithium (spodumene) mineral production ceased with the 1998 closure of the FMC Corporation mine south of Cherryville. The overburden is currently
being processed for aggregate. FMC’s Lithium Division produced a full range of downstream compounds, lithium metal, and organic lithium compounds at its
facilities in Bessemer City, North Carolina. Lithium is also used in the manufacture of ceramics, glass, greases, television glass, and batteries. Rockwood Holdings,
Inc. has announced that the expansion of its lithium production operation in Kings Mountain is proceeding to construction. The project is funded in part by a
$28.4 million grant from the U.S. Department of Energy to expand and upgrade the production of lithium materials for advanced transportation batteries. When
completed, the expansion will be a state-of-the-art facility to produce battery-grade lithium hydroxide. Currently, the site produces other lithium salts and lithium
metal for primary batteries.
Marble (Limestone)
The two main producers of marble (metamorphosed and recrystallized limestone) in the region are the Hewitt mine in Swain County and the Fletcher Limestone
Company Quarry in Henderson County. The Hewitt mine is in the Murphy marble belt and the Fletcher Quarry is in a marble body within the Brevard Fault Zone.
Both facilities produce crushed stone for aggregate used in road construction. The Fletcher Quarry also produces ultra-fine calcium carbonate for a variety of
uses, including agriculture, civil engineering, water management, chemical production, and in the steel industry. Processed spoil material is marketed as quality
foundation fill for roadways and small buildings. The Hewitt mine also produces landscaping stone and finely crushed material for use in concrete. The Murphy
marble belt in Cherokee County was mined extensively in the past. Dolomite, a type of limestone that contains magnesium, was formerly mined in McDowell
County. Limestone was formerly mined in the Kings Mountain area in Cleveland County.
Mica
Mica mining began on a large scale in Western North Carolina around 1868 and the region has grown to become the most important producer of mica in the
country. Sheet mica was the principal product for many years, but other materials have eliminated many of the uses for sheet mica. Consequently, North Carolina
has not produced significant amounts of sheet mica since about 1962. Flake or “scrap” mica is still produced in large quantities, with granitic rocks being the primary
sources. North Carolina leads the nation annually in the production of flake “scrap” mica, accounting for about 60 percent of the country’s total production. Primary
production occurs in Mitchell County in the Spruce Pine district, and in Cleveland County in the Kings Mountain district. Mica is also produced as a co-product of
feldspar, silica, and kaolin mining. Mica is used primarily in the manufacture of gypsum plasterboard joint cement, wallboard and well-drilling muds, cosmetics,
paint, and plastic manufacture.
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Olivine
Occurring as isolated dunite bodies associated with other ultramafic rocks, olivine reserves in the Blue Ridge have helped North Carolina to lead
the nation in overall olivine production. Two main districts, the Webster-Balsam district in Jackson County and the Spruce Pine district in Yancey
and Mitchell counties, have produced most of the olivine in the region’s past. With production dictated by economic conditions, active olivine
reserves are presently limited to the Daybook Mine in Avery County and other locations near Burnsville in Yancey County. A refractory, olivine
can maintain its strength at high temperatures and is often used in foundry furnaces as a reliable molding sand. Given this ability, studies are
underway to determine its potential in heat-storage blocks for furnaces and as a silicosis-free alternative to quartz in sand blasting. The use of
olivine as a fluxing agent has declined in recent years due to the decline in overall steel production, as well as from increased competition from
other olivine imports.
Rare Earth Elements (REE)
Industrial demand for rare earth elements has increased for its applications in high technology and alternative energy sources. Uses include
magnets for wind turbines, metal alloys and components for electric vehicles, computers, energy-efficient lighting, and advanced materials for
defense systems. The mineral monazite was mined for thorium from placer deposits in Burke, Cleveland, McDowell, and Rutherford Counties until
the early 1900s. Monazites can also contain neodymium, a rare earth element used as a component in the alloys used to make high-strength,
permanent, neodymium magnets. The mineral deposits occur mainly in valleys between the Yadkin, Broad, and Catawba Rivers, including the
Shelby area, some of which have been mined for gold. Mining has ended not due to exhausted mineral, but due to lower costs associated with
REE extraction in Brazil and India. Hafnium was mined with mica at a location in Mitchell County.

Uranium Minerals
A number of the uranium-bearing minerals occur as minor constituents in pegmatites, found principally in the Spruce Pine district and adjacent areas. Radioactive
minerals have been found in northern Burke, Mitchell, and Avery Counties, but are found to exist in quantities too small to be of commercial value.
Metallic Minerals
Metallic minerals are associated principally with the igneous and metamorphic rocks of the Piedmont and Blue Ridge geologic belts, with ores of aluminum,
chromium, copper, gold, silver, iron, lead, zinc, manganese, tin, and titanium, found principally in the Mountain province. Although they bear little importance to
the state’s mining industry today, significant amounts of gold, copper, and iron and were produced in the region’s past. Recreational gold panning, however, is a
popular and sometimes profitable activity in the region. Copper was mined principally in Ashe, Jackson, Macon, Swain, and Watauga Counties in mines containing
sulfide-bearing rocks, thus having the potential to produce acid runoff. Given this hazard, the U.S. Environmental Protection Agency placed the Ore Knob mine in
Ashe County on the national priorities list of Superfund sites in 2009, in part because of contamination in surface water and groundwater from acid runoff and due
to the potential instability of the tailings impoundment.

Talc
The principal talc deposits are associated with the Murphy marble belt in Cherokee and Swain Counties, and with ultramafic rocks and soapstone
in Madison County. Talc and soapstone were used as a refractory material and filler, but are no longer commercially mined.
Sand and Gravel
In Western North Carolina, Buncombe County is the largest producer of sand and gravel. Their primary application occurs in construction
materials, such as in concrete aggregates, asphaltic concrete, and fill. Industrial sand is obtained during feldspar and lithium beneficiation in the
Spruce Pine and Kings Mountain areas. Most of the sand is used in the container and flat-glass industries, and also for the ferrosilicon, filtration,
sandblasting, and traction industries.
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Western North Carolina has many defining features, but none are more iconic than the ancient Appalachian Mountains. These mountains
provide a bounty of natural resources, such as fine hardwood timber and headwater sources of drinking water for millions of residents here and
further downstream. It also provides an aesthetic profile of ageless beauty for our region that is recognized around the world. It is no surprise
that the mountains continue to draw more people to this region to live and work.

Slope (Percent - 3 Class)

NATURAL

Growth and development in this mountainous region requires special skills and knowledge to prevent damage to fragile ecosystems and
sensitive view areas. Understanding steep slope stability issues, in particular, is key to successful development. While many steep slope areas
are stable and safe to build upon and, conversely, some lower slope areas are problematic because of highly erodible soils, ground-disturbing
activity on the steepest slopes (those in excess of forty percent) warrants extra caution.
In addition, rates of erosion increase significantly as slopes increase. Vegetated buffers
and other strategies for mitigating impacts from erosion on mountain streams are
less effective on steep slopes. The result is the potential for negative impacts
to headwater streams in Western North Carolina, where our western
streams and rivers originate.
Slope (Percent)

For an interactive, scalable view of the slope map for the
Mountain Resources Commission region, please access our
GIS Viewer here (www.wncvitalityindex.org/gis). To access the
slope maps, click on the Natural tab in the Map Layers window,
then click the box next to the layer you’d like to add to the map
(i.e., “Slope, Percent”). The transparency of the layer accessed
can be changed by clicking on the gear next to the layer name
and using the slider that will appear in the pop-up window.

GIS Viewer with Slope Layer
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Soil is a critical support system for trees and other plants, and its variable properties play an integral role in all other biological systems. Influenced
by several factors, the formation of the region’s soil is dependent on topography, geology, climate, vegetation, elevation, and time, taking
thousands of years to complete. The parent material is predominantly broken-down crystalline rocks composed of varying degrees of mica
content and metasedimentary rocks. Additionally, precipitation levels range widely from 40–80 inches annually, thus affecting nutrient availability
in soils. The interaction of these factors has led to unique and highly variable soil patterns and properties across the mountain region.
Soil types are further categorized by permeability, porosity, and texture. Permeability is how quickly water moves through soil and the ability
of water to be held for plant use. Permeability is partially affected by porosity, which is the amount of empty space between soil particles. Soil
texture (the proportion of sand, silt, and clay) is an important determinant of drainage, water-holding capacity, aeration, susceptibility to erosion,
organic matter content, and buffering capacity.
Three major soil systems are found in Western North Carolina, where their differing properties relate primarily to elevation change. A fourth type,
the felsic crystalline system, is local to the region but occurs much less frequently, as it is similar to soils found primarily in the Piedmont region.
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Broad Basins, River Terraces, and Floodplain System
This system is characterized by wide valleys and low, rounded hills with few steep slopes. Easy access, a temperate climate, and pleasant
landscapes make these areas desirable for development and have historically been the region’s urban, industrial, and agricultural centers. This
is the youngest of the three systems. Although prone to flooding in the river basins, these soils are ideal for agriculture, as higher elevation soils
have shifted downward over time, increasing soil productivity. These soil profiles have relatively higher temperatures that enable microbes to
break down organic material, thereby increasing nutrient supply and water-holding capacity while improving soil structure and preventing
erosion. Soils in nearby river systems provide much needed water storage as well as water filtration for the region. Consider this with the flood
mitigation that floodplains provide by allowing space for overbanking waters, making these soils a valuable resource.

Unique Soil Types

WNC’s riverine soils are some of the most productive in the world, and also account for some of the most rare (less than 2% of the region) and
are highly sought for agricultural use. Most contain medium to high levels of organic matter, highly productive percentages of sand, silt, and clay,
and are well drained. This, coupled with a moderate climate and adequate water supply both from rainfall and associated river systems, makes
these soils extremely valuable and precious for agricultural sustainability for the region. These soils supply fruits, vegetables, and forages for many
regions outside of Western North Carolina. These soils are a resource critical to the success of agricultural operations and to the health of local
vegetation, making it important to understand the consequences of the loss or erosion of these extremely rare resources.

Southern Appalachian Fens and Bogs
Fens are high mountain wetlands containing soils that differ significantly from most other soils found in the region. Fens are the result of acidic
groundwater seepage to above the ground’s surface. High levels of calcium as well as other minerals are found in these soils, making it possible
for only select vegetation to thrive.

Low and Intermediate Mountain System
Found between 1,400–4,600 feet above sea level, these soils are influenced by elevation, slope aspect, exposure, and vegetation present.
Typically taking hundreds of thousands of years to form, the predominant features include steep slopes and ridges, as well as steep, narrow, and
wet valleys. These are the most common soils below 3,000 feet and have well-developed profiles. They are acidic and highly weathered, and are
often colored red, orange, and yellow.

High Elevation Frigid Soils
High elevation frigid soils are characterized by organic, rich soils and cool, moist microclimates. Low temperatures significantly reduce the rate
of decomposition and increase the amount of leaves and decaying vegetation, yet their slope aspect, difficult terrain, and rocky soils limit their
use for agriculture. Found at the highest peaks, these soils support forested vegetation, which provides timber, habitat for wildlife, and watershed
protection. The forests on these sites contain northern hardwoods and conifers, resembling cool, moist, temperate forests of the northeastern
United States.

Mountain bogs are generally inundated with water, fed by groundwater seepage, rain, and snow. Their primary location is valleys and at the feet
of gentle slopes. Predominant vegetation includes rhododendron thickets, as well as mixed stands of red maple, eastern hemlock, and eastern
white pine. Overgrazing has occurred in nearly all of the bogs. In addition, non-native invasive species and flooding by beaver dams threaten
their viability.

High Mountain System
High mountain systems are generally found above 4,600 feet and have unique characteristics. Their formation is limited by frigid temperatures,
resulting in less developed soil profiles with minimal microbial activity. Vegetative cover includes spruce-fir stands as well as heath and grassy
balds.
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Temperature Variability
Western North Carolina has a relatively mild climate year-round; however, the terrain of the Southern Appalachians creates a range of average
temperatures in the region. On any given day, the difference in temperature across the region may be as much as 20° F. The most important
influence contributing to the variability of the region’s climate is its altitude.
NATURAL

Average Annual Minimum Temperature
(1981 - 2010)

The climate of the region as a whole is cooler than that of adjoining areas, with daytime temperatures averaging in the 30s to 40s for highs in the
winter and often falling into the teens or lower on winter nights. Relatively cool summers have temperatures only occasionally rising above 90° F.

Average Annual Maximum Temperature
(1981 - 2010)
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Precipitation is essential to both ecosystem processes and to water supplies for municipalities. Precipitation is any form of water – drizzle, rain,
sleet, snow, graupel (soft hail or snow pellets), or hail – that falls from the atmosphere and reaches the ground.

NATURAL

Western North Carolina has some of the most variable average precipitation in the southeastern United States. In fact, the wettest and driest points
in Western North Carolina are separated by only 50 miles. Elevation gradients of the mountains contribute to the differences in precipitation,
which can range from 100 inches to less than 36 inches per year.
As an example, consider average rainfall in two towns – Lake Toxaway and Asheville – that according to the State Climate Office of North
Carolina are the wettest and driest official weather recording stations in the region, respectively. Lake Toxaway, located in Transylvania County,
has average annual precipitation of around 92 inches, and sits at the southern edge of the Blue Ridge Escarpment. Moist air lifted over the
mountains drops heavy amounts of rain on this high-elevation town; nearby areas are wet enough to be considered rain forests, and waterfalls
abound. In contrast, the city of Asheville, in Buncombe County, has average annual precipitation of around 37 inches, and sits in the French Broad
River basin. Shielded from the prevailing moist winds from the south and west by the Balsam and Smoky Mountains (where most of the rainfall
is squeezed out), this area is the driest in the entire state of North Carolina.
Elevation gradients also contribute to the various forms of precipitation the region receives. For example, lower elevations receive most
precipitation as rainfall, whereas the tallest mountain peaks receive up to 50 inches of snowfall each year.

Average Annual Precipitation (1981 - 2010)
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The seasonal distribution or timing of precipitation is an important characteristic of climate. While average annual precipitation tells how much
rainfall an area receives in a normal year, the seasonal distribution tells when it arrives. The timing of precipitation also indicates how often an area
experiences drought and flooding. Both drought and flooding are natural occurrences in Western North Carolina, but changes in the frequency
of these events have the potential to greatly impact water resources for forest ecosystems.

Seasonal Average Precipitation
(March–August) 1981–2010

Western North Carolina receives most of its rainfall during the spring and summer months, while the fall and winter months are comparatively dry.
This pattern in the distribution of rain throughout the year is essential to biological processes. Forests need more water in the warmer growing
season. Deciduous trees, especially, take up much more water in spring and summer when leaves are on the trees due to evapotranspiration (the
process of water coming through the leaves of trees and then evaporating into the air). The timing of precipitation in Western North Carolina
allows trees to leaf out in the spring and sustains the flow of water in streams.

Seasonal Average Precipitation
(September–February) 1981–2010
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Palmer Hydrological Index

Wet and Dry Periods
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The Palmer Hydrological Drought Index (PHDI) is influenced by precipitation and shows long-term dry and wet conditions. The PHDI reflects
how precipitation affects groundwater, water tables, and reservoirs. On the graphs, the red indicates dry conditions while the green indicates
wet conditions. Any green value above 2 indicates severe wet (flooding), while any red value below -2 indicates severe dry (drought).
Uncharacteristically frequent or extended dry or wet periods indicate an interruption in the seasonal pattern of precipitation.
With climate change, there may not be any change in total precipitation, but there may be extended wet and dry periods that might result in
more flooding or drought. The PHDI for Western North Carolina shows that the longest dry periods over the past century have occurred in the
past three decades. While flooding and drought are natural disturbances in Western North Carolina, increased frequency or severity of these
disturbances will negatively impact the forests.

Northern Mountains of North Carolina
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Climate is the average weather in a location over a long period of time. As some climate scientists like to say, “Climate is what you expect, weather
is what you get.” Climate is not only the measure of average conditions but also the characteristic range of variability from those conditions.
Therefore, climate change refers to shifts in the average state of the climate and in its variability. For example, climate change may be evident in
changes to expected temperature or precipitation, but also to the occurrence of variable weather events such as heat waves, floods, or drought.
Changes in the frequency and severity of climate variability (weather events)
often cause more damage and are more difficult to adapt to than gradual
change.
Globally, changes in climate are already impacting the region through higher
average temperatures, altered precipitation patterns, and more extreme
weather events. In forests, changes in temperature and precipitation can
influence the occurrence and intensity of disturbances such as wildfire,
introduced species, and pathogen (disease) outbreaks. In cities and towns,
these changes can also influence the occurrence and intensity of severe
weather events, such as flooding and drought, placing our roads, homes,
and other infrastructure at risk.
Forests will play a crucial role in adapting to a changing climate because
they will continue to serve as natural reservoirs for high-quality water and as
refuges for biodiversity. Therefore, it is important to have healthy and resilient
forests that rebound after disturbance. By looking at historical climate data
and prevalent climate trends, we can assess what changes Western North
Carolina might expect, and begin to understand how to prepare for possible
changes.

Climate Scenarios
Climate models are extremely important tools for simulating and
understanding climate, and they can provide credible projections of future
climate change. Climate model projections are not predictions, but rather
scenarios of how the climate might change based on observed patterns.
Multiple models are often used to illustrate a range of possibilities.
56

| Western North Carolina Vitality Index

Every model has an inherent degree of uncertainty, because its projections provide only a general
picture of what to expect. For a region such as Western North Carolina, changes in climate will be
highly variable due to the range of microclimates; climate models do not necessarily account for
the variability. This uncertainty shows the importance of a regional approach to understanding
the effects of changing conditions. With climate projections, uncertainty does not necessarily
imply that change is unknown, but rather that future conditions involve variability.
Hadley Model. The computer model developed by the Met Office Hadley Centre for Climate
Change represents a “warm and wet” future scenario. In Western North Carolina, the Hadley
model shows moderately warmer air temperature and increased average precipitation by 2020.
Water stress is defined by the availability of water. Water stress impacts the land primarily by
its effect on soil moisture. Canadian Model: Change in Average Annual Air Temperature 1990–
2020Soil moisture is important for biological processes and forest health, and soil moisture
levels are determined both by temperature and precipitation. For Western North Carolina, soil
moisture levels change due to the range of microclimates. The increases in precipitation for the
region with the Hadley model would generally increase soil moisture and, as a result, decrease
water stress. However, while increasing precipitation alone would increase soil moisture, higher
temperatures in some areas, resulting in greater evaporation, would offset the additional
moisture. Some areas in Western North Carolina might experience more water stress conditions
than others despite increased precipitation.
Canadian Model. The climate change model developed by the Canadian Centre for Climate
Modelling and Analysis represents a “hot and dry” future scenario. For Western North Carolina,
the Canadian model shows much higher average air temperature and decreased average
precipitation.
Water stress and soil moisture levels are determined by temperature and precipitation. Much of
Western North Carolina would experience great declines in soil moisture. The Canadian model depicts increases in water stress and other effects, such as increased
drought.
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Climatic changes, their effects on ecosystems, and consequences for forests.Because the forests of Western North Carolina may experience
great change, how we use forest resources may also change. The ability to manage for disturbances affected by climate change varies greatly;
therefore, strategies for coping with impacts from climate change in forests will vary regionally and by management area.
Integrating information about climate change and its potential impacts at a regional scale can help us answer the following questions about
forest sustainability:
•
•
•
•

How do forest disturbances interact with climate change?
How should the forests be monitored to inform decisions?
What information is needed to understand the response of a forest to changing conditions?
What changes could forest managers make to reduce negative impacts of climate change?

Impacts to forest sustainability. Forests are acclimated to the climate zones in which they are found. Warming temperatures due to climate
change will shift suitable conditions. With changing temperatures and precipitation, dominating forest types are likely to change. Warmer
temperatures will shift suitable habitat for forests higher in altitude.
Drought. Decreased precipitation or increased temperature will lead to increased drought. Drought occurs in all forest types, and the general
response of forests to drought is to reduce vegetation growth. Under severe drought, forests reduce vegetation growth and plants die. When
drought occurs over multiple growing seasons, increased susceptibility to insects or pathogens is possible.
Fire. The frequency, size, and intensity of fires depend on climate as well as forest structure and composition. While fire is a natural occurrence in
many forest types, increased frequency and severity of natural fires would greatly impact the forest. Decreased precipitation from climate change
would increase fire risk in areas that become drier, and these changes could compound existing fire risks. While fire may be detrimental to some
forest types, the vulnerability of the forest will depend on its resiliency and ability to adapt.
Insect Infestations. Changes in temperature and precipitation also affect insect and pathogen survival, reproduction, and distribution. These
changes can have a range of effects on forests and lead to increased tree mortality rates. The loss of certain tree species to disease or infestation
can significantly reduce biodiversity and wildlife habitat.
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Ten river basins drain about 11,459 square miles in Western North Carolina. The New River, in the northeast corner of the region, is thought to be
one of the oldest in the world.

NATURAL

The region’s river basins have some of the most outstanding and diverse aquatic systems within the state. However, the health of these systems
is threatened by human actions such as pollution, impoundments, and poorly mitigated land management activities. Mussels, crayfish, snails,
salamanders, and many species of freshwater fish, such as native brook trout, are then at risk due to poor water quality and altered hydrology.
Historically, the region has maintained a bountiful supply of freshwater for residential, commercial, and industrial use; however, recent droughts
have increased awareness of the need for water conservation.

River Basins

Square Miles

French Broad

2,830

Yadkin

1,900

Little Tennessee

1,797

Catawba

1,530

Broad

1,481

New

753

Hiwassee

641

Watauga

205

Savannah

172

Roanoke

14

A river basin catches all the water flowing downhill into streams and creeks and, eventually, carries it out to sea. In Western North Carolina, there
are ten river basins split by the Eastern Continental Divide, five draining to the Gulf of Mexico (New, Watauga, French Broad, Little Tennessee,
and Hiwassee) and five draining to the Atlantic Ocean (Roanoke, Yadkin, Catawba, Broad and Savannah). These basins contain the headwaters of
streams and rivers that provide a critical supply of fresh water to towns and cities in and outside of the region.
The southern Appalachian Mountains serve as “water towers” for the southeastern United States. To view the importance of the region’s
water assets on a national and regional scale, please access the USDA Forest Service’s Forest to Faucets project website(http://www.fs.fed.us/
ecosystemservices/FS_Efforts/forests2faucets.shtml). This project uses GIS to model and map the continental United States land areas most
important to surface drinking water, the role forests play in protecting these areas, and the extent to which these forests are threatened by
development, insects and disease, and wildland fire.
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The health of aquatic ecosystems in the region can be adversely impacted by habitat destruction due to development, point and nonpoint
source pollution, hydrologic alteration, and poorly managed agriculture and forestlands. Though water quality has improved in the past few
decades, habitat degradation continues to threaten the overall health of these unique aquatic ecosystems. Other threats include impoundments
on major rivers and tributaries that block fish migration patterns and cause habitat fragmentation.
Fortunately, increasing attention is being focused on analyzing aquatic systems, identifying the causes of endangerment, and applying
conservation strategies. From national groups such as the World Wildlife Fund and the Nature Conservancy to more locally-based organizations
like the North Carolina Wildlife Resources Commission, there is research being conducted with the goal of preserving these valuable aquatic
ecosystems. To access the North Carolina Division of Water Quality website setting forth Basinwide Water Quality Plans by river basin, please visit
http://ncdenr.gov/web/wq/ps/bpu.
The following evaluations of the river basins in Western North Carolina are a brief summary of the threats identified in the North Carolina Wildlife
Resources Commission Action Plan for Aquatic Habitat Conservation.
Hiwassee River Basin
The Hiwassee River basin is relatively stable with good water quality. It is impacted from nonpoint sources, primarily erosion, which increase
as streams flow into the more developed valleys and merge into larger water areas. Erosion and sedimentation are primarily from ground
disturbance from development activities (residential, commercial, transportation, and utility) and agriculture (erosion from poorly managed
pastures and row crops). Timber harvest with insufficient erosion controls may be another contributor of sediment to the basin, along with other
nonpoint source pollutants, such as runoff from built-up areas and roadways. Pointsource discharges are not a current major pollutant of the
Hiwassee River basin. Hydropower development has altered and degraded many habitats for most indigenous aquatic species. Un-impounded
areas are affected by decreasing water temperature, altered hydrologic processes, and low levels of oxygen due to releases from the Chatuge
and Nottely dams. Invasive species are also potential threats to the native aquatic species living in the basin. The blueback herring appears to
have an impact on game species in the area, as well as the Asian clam and striped bass.
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Little Tennessee River Basin
Major problems affecting species and habitats within the Little Tennessee River basin include impoundment and excessive erosion and stream sedimentation
from development and agriculture. Of the entire 144-mile Little Tennessee River, there are only 47 miles in Georgia and North Carolina that remain un-impounded.
Portions of the basin are currently at good quality levels, but it does have some impaired waterways, including the Cullasaja River, Mill Creek, upper Little Tennessee
River, Beech Flats Prong, and West Buffalo Creek arm of Santeetlah Reservoir. Invasive, non-native species like the yellowfin shiner, which is expanding downstream
from Franklin, are a potential problem to the basin. The Asian clam is established in both the Little Tennessee and Tuckasegee Rivers, Chinese snails have been found
in Cowee Creek, and the rusty crayfish is established in at least one area downstream from Fontana Reservoir. The native spotfin chub was recently found to be
infested with a tapeworm from Asia. Exotic pathogens and parasites pose serious threats to the rare species inhabiting the Little Tennessee River basin.
Savannah River Basin
National forest and state park lands occupy the majority of the Savannah River basin, but development is increasing on private lands. Land clearing, removal of
riparian vegetation, and rural roads are all potential nonpoint source problems. Numerous small impoundments fragment headwater regions. The basin’s major
tributaries in North Carolina are also upstream from larger impoundments in Georgia and South Carolina. More monitoring is needed to address to what extent
invasive species have become established in the Savannah River basin.
French Broad River Basin
The most widespread problem facing the French Broad River basin is habitat degradation from nonpoint source pollution. Large development, urbanization, and
agriculture are also evident nonpoint sources of pollution and sedimentation. Highway development and construction pose significant threats to many areas of
the French Broad River basin, along with poorly managed steep slope development contributing runoff and sedimentation. Nutrient enrichment is a more serious
issue in this basin than in any other basin in the region. Increasing in severity are threats from hydrologic modifications, from activities such as impervious surfaces,
floodplain filling, and stream channel alterations. Not as widespread as nonpoint sources of pollution, point sources are still a significant problem causing habitat
degradation in the basin. Impoundments pose a smaller threat to this basin than to other basins in Western North Carolina, but are still cause for concern in some
portions of the basin. Specifically within the French Broad River sub-basin, point source pollution, including both current and lingering effects from past pollution,
contributes significantly towards habitat degradation and the extirpation of priority species.
The Pigeon River sub-basin has a long history of point source pollution. Toxic wastes were discharged directly to the Pigeon River for much of the 20th century,
eliminating many priority aquatic species. Treatment began in the early 1990’s to improve water quality and the recovery of many native species has been favorable,
though the River continues to be heavily monitored.
More research is needed to fully assess effects of invasive species in the French Broad River basin. The native longear sunfish has been displaced entirely by the
non-native redbreast sunfish, and a few other invasive species have been established in segments of the basin, but exact influences on game versus non-game
communities are not known.
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Broad River Basin
The predominant impact on water quality in the Broad River basin is habitat degradation from sedimentation originating from construction, row
crop agriculture, timber harvest, mining, stream bank erosion, and runoff from unpaved rural roads. Stream bank vegetation is either significantly
or entirely lacking throughout the basin, leaving the waters more susceptible to runoff. Water quality is declining due to channel alterations in
both rural and urban areas of the basin, combined with the escalating amount of impervious surfaces which lead to drainage problems.
Waste water treatment plants and industrial discharges are the primary point source polluters. Aquatic communities are impacted from
impoundments at Lake Lure, Kings Mountain, and Lake Adger. With a steadily increasing human population, demand is growing for water supply
from surface waters. Water withdrawals, impoundments, and interbasin water transfers will have a serious effect on species in these aquatic areas.
Catawba River Basin
The most severe threat facing the Catawba River basin is impoundment. Almost the entire basin is either impounded or regulated by
hydropower projects. The release of colder water causes wildlife degradation, as many native species are unable to adapt to the abrupt changes
in water temperature. Migration routes are limited, if not completely impassable, due to dams. Other causes of degradation in the basin include
sedimentation from ground disturbance from development and agriculture, loss of streamside vegetation, water withdrawals, point source
pollutants (waste water treatment plants and permitted industrial dischargers), and nutrient loading.
The numerous non-native species inhabiting the basin includes Asian clams, grass carp, blue, channel, and flathead catfishes, smallmouth bass,
muskellunge, white bass, yellow bass, and rainbow and brown trout. Blueback herring, alewife, and white perch are also known from several
impoundments. There are non-native flora species present in the Catawba River basin as well, particularly in the reservoirs, but the specific effects
on the native communities require further research.

New River Basin
Although it exhibits overall good water quality, the New River basin is affected by localized problems and habitat degradation in many of the streams inhabited by
priority aquatic species. Development and land clearing, poorly managed livestock grazing, unpaved rural roads, and loss of streamside vegetation all contribute
to ecosystem degradation. New home construction, primarily on steep slopes, is increasing steadily. Sedimentation impacts are very serious, particularly in larger
tributaries and in the main stem of the New River. There are also increases in water withdrawals as a result of larger populations moving into the area, a problem
primarily in the upper South Fork New sub-basin.
Degradation in water quality is a result of acid mine drainage, urban runoff, and discharges from waste water treatment plants. Like the Watauga River basin,
herbicides and pesticides used in Christmas tree production also impact the New River basin, but to what degree is still uncertain. Threats also emerge from the
numerous non-native aquatic species established throughout the basin.
Yadkin River Basin
There is limited information and inadequate surveys on aquatic species distribution in the upper region of the Yadkin. Invasive species have undoubtedly become
established in the basin, and are likely having a negative impact on native populations, though the exact effects are unknown. Dams and impoundments to the
east of the region pose a serious threat to the Yadkin River basin.
Roanoke River Basin
Destruction of aquatic habitat appears to be the largest water quality issue in the Roanoke River basin. Sedimentation caused by agriculture, forestry, and construction
has degraded water and habitat quality. Also, demand for water is becoming a contentious issue in the basin – demand for water is expected to increase as much as
55% by 2020. Several development-related issues affect the Roanoke River basin. In addition to nonpoint source pollution, point source pollution (such as municipal
waste water treatment plants, selenium ash pond discharge, industrial facilities, small package treatment plants, and urban and industrial storm-water systems)
can degrade aquatic habitats. Finally, the amount and timing of water releases from dams, particularly along the Roanoke River, can alter downstream aquatic and
riparian flora and fauna. There will be a continuing need to balance water releases to meet human and aquatic ecosystem needs.

Watauga River Basin
At present, water quality conditions of the Watauga River basin are very favorable, but there are lingering effects from past pollution occurrences.
Sedimentation and erosion from nonpoint sources is a primary threat affecting the basin. The drastic lack of streamside vegetation and overly
narrow riparian corridors have caused excessive erosion and habitat loss due to sediment deposition and the over-widening of water channels.
Residential and agricultural development is on the rise, which also raises the threat of habitat loss through increasing erosion. Christmas tree
farming in the basin may also add pesticide and herbicide pollution to streams.
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The dense network of rivers and mountain streams in Western North Carolina supports highly diverse aquatic ecosystems, including many species of
fish, mussel, snail, crayfish, amphibian, and reptile. The increasing threat to aquatic communities in the region is primarily due to habitat degradation
and destruction, point and nonpoint source pollution, dams and impoundments, and the introduction of non-native species. Fish commonly found
in the region include native brook and non-native brown and rainbow trout, bass, crappie, many species of perch, catfish, minnow, darter, and sucker.
NATURAL

Noonday Globe Snail

For an interactive, scalable view of the waters in the Mountain Resources Commission region that are deemed “impaired” by the North Carolina Division
of Water Quality, please access our GIS Viewer here (www.wncvitalityindex.org/gis). To access the maps (2006 and 2010 Impaired Waters), click on the
Natural tab in the Map Layers window, then scroll to the Water section. Click on the light bulb next to the layer you’d like to add to the map (i.e., 2010
Impaired Waters). The transparency of the layer accessed can be changed by clicking on the wrench next to the layer name and using the slider that will
appear in the pop-up window.
Native brook trout, which once thrived in cold mountain streams across the region, have been severely impacted and are now found in less than 80
percent of their historic range. The majority of populations are currently found in the Nantahala and Pisgah National Forests and the Great Smoky
Mountains National Park. Sensitive to changes in stream chemistry, stream temperature, competition from other trout species, and land use change,
native brook trout continue to need protection and restoration.
Freshwater mussels, found in the shallows of streams and rivers, require cool, clean, well-oxygenated water with riffles, runs, and shallow flowing pools
with stable, silt-free, rocky stream beds. Stream bed stability is critical to mussel survival, and they are seldom found in areas with accumulations of
silt or shifting sand. Freshwater mussels, especially in their early life stages, are extremely sensitive to chemicals found in wastewater, such as chlorine,
ammonia, heavy metals, or high concentrations of nutrients. The destruction of river habitats by dams, channelization, erosion, and pollution has left
several species of mussel on the brink of extinction.
Crayfish are freshwater crustaceans found in streams, rivers, swamps, ponds, and other aquatic habitats with flowing water and cover. The small range
of many crayfish species is a primary factor in their vulnerability to habitat loss and competition. Threats to crayfish include pollution, impoundment,
and competition with non-native species.
The southern Appalachian region is the world’s center for salamander diversity. According to the Southern Appalachian Biodiversity Institute, nearly
10 percent of global salamander diversity and 10 percent of freshwater mussel diversity occur here. Salamanders are inhabitants of springs, seepages,
and streams. They live in bottomland as well as high elevation forests throughout the region. Species diversity is high because many species are at the
southern limit of their distribution and gradients in elevation, aspect, slope, and rainfall contribute to a range of available niches and habitats.
Snails play a dominant role in the ecology of the region’s freshwaters by providing food for many other animals and by grazing on vast amounts of algae
and debris. They are critical to normal ecological processes in rivers and as indicators of water quality. Freshwater snails are in decline, especially those
that inhabit streams and rivers. Dam construction and other channel modifications, siltation, and industrial and agricultural pollution have degraded the
river habitats on which most species depend.
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Appalachian Elktoe Mussel

Wounded Darter

Pygmy Salamander
Little-Wing Pearly Mussel
Smoky Dace

The continued loss and decline of freshwater snails, mussels, fish, crayfish,
amphibians, and reptiles demonstrates that, despite significant water quality
improvements made in the last 28 years since the passage of the Clean Water
Act, species loss is still a critical concern in the region.
The U.S. Fish and Wildlife Service currently lists 11 fish, 7 mussels, 2 crayfish,
4 salamanders, and 5 snails as federally threatened, endangered, or species
of concern in river basins across the region.Many of these are found in the
Hiwassee, Little Tennessee, and French Broad basins. Additionally, the State of
North Carolina has identified at least 50 additional aquatic species of priority
concern in the nine river basins in Western North Carolina.

Federally Listed Threatened Species, Endangered Species, and Species of Concern
in Western North Carolina, 2010
Fish
Blotchside logperch
Kanawha minnow
Olive darter
Sharphead darter
Sickle darter
Wounded darter
Smoky dace
Paddlefish
Sicklefin redhorse
Blotched chub
Spotfin chub

Mussels
Carolina heelsplitter
Tennessee clubshell
Tawny crescent
Green floater
Appalachian elktoe
Cumberland bean
Little-wing pearly

Snails
Fragile glyph
Clingman covert
Noonday globe
Roan supercoil (land)
Sculpted supercoil (land)

Salamanders
Pygmy
Seepage
Hellbender
Junaluska
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Air pollution in Western North Carolina, specifically total sulfate and nitrate deposition, has been intensely studied on 44 sites for over a century.
Study sites demonstrate a significant increase in total sulfate deposition from 1860–1970 followed by a significant decline after the Clean Air
Act of 1970 (CAA). The CAA mandates pollution control devices and other techniques be adopted to meet targeted reduction levels. In 1977,
an amendment to the CAA set a national goal to prevent any future, and remedy any existing, impairment of visibility in mandatory Class I areas
which are a result of human-caused air pollution.

Visibility Conditions
There are four federally mandated Class I areas in Western North Carolina: Joyce Kilmer-Slickrock Wilderness, Linville Gorge Wilderness, Shining
Rock Wilderness, and the Great Smoky Mountains National Park. To achieve the visibility goal set by the CAA, a Regional Haze Rule has been
implemented to achieve natural background visibility (following reasonable progress) by the year 2064.

Natural Background (1860)

Worst Baseline (2000–2004)

Worst (estimated progress for 2018)

Natural Background (2064)

The first year to determine if reasonable progress is being achieved is 2018. The initial emissions reductions will focus on reducing sulfur dioxide
emissions in order to improve visibility by 2018 in comparison to the 2000–2004 baseline conditions. Information collected from study sites
predict a decrease in total sulfate deposition between 2010 and 2018, and it is reasonable to assume that further sulfur dioxide emission
reductions will be required to achieve natural background visibility at the four Class I areas by 2064.
Man-made emissions of sulfur dioxide, nitrogen oxides, and ammonia are converted in the atmosphere and deposited on the ground. The
deposition of sulfates, nitrates, and ammonia can occur in three forms: wet, dry, and cloud water. Before dry deposition can occur, sulfates and
nitrates, along with other pollutants, contribute to a uniform haze that obscures scenic views in Western North Carolina.
At most low elevation locations in the eastern United States, the annual amount of wet and dry deposition is similar. Fog may be an additional
source of deposition below 3,500 feet elevation, but is considered a minor component, contributing less than 10 percent of the annual total.
Cloud water, however, is a significant contributor at elevations above 3,500 feet, and the region’s forests may be immersed in clouds 30–50
percent of the year. Moreover, elevations above 3,500 feet may have twice as much deposition as lower elevation sites as a result of the larger
amount of acid compounds deposited from the cloud water.
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Tiny particles of matter originating from land and sea are continually emitted directly into the atmosphere and suspended in either gas or liquid
form. Particulates are also formed in the atmosphere – for example, when sulfur dioxide is converted to ammonium sulfates.

NATURAL

Fine particles are responsible for visibility impairment, but they can also negatively impact people’s health. High concentrations of fine particulates
on a daily or annual basis can increase the likelihood of respiratory or cardiovascular disease, especially for children and the elderly.
On most days in rural areas of Western North Carolina, especially when visibility is poor, ammonium sulfates make up the majority of fine
particles suspended in the atmosphere. In urban areas, the addition of organic particles (sodium chloride, magnesium, sulfates, nitrates, calcium,
ammonia) makes adverse health effects greater in these areas. Most of the particles that create haze come from burning fossil fuels, most notably
coal (sulfate).
The U.S. Environmental Protection Agency (EPA) has established two National Ambient Air Quality Standards (NAAQS) to protect people’s health.
In Western North Carolina, there are several locations measuring fine particulates. In the six locations covered by this Report, neither the daily
average nor the annual average has exceeded EPA’s standards. Furthermore, the three-year average trend in fine particulates has been decreasing
at most of the monitoring sites.

Clear day: little uniform haze, no cloud deposition

Cloud deposition

Fine Particulates, Shining Rock Wilderness Area, August 2007

Uniform haze: visibility impairment before dry deposition pollutants
Total fine particulates (22.22 µg/m3) measured near Shining Rock Wilderness and the corresponding digital photograph at 3 p.m. on August 1, 2007, when visibility was poor.
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Nitrogen oxide emissions from coal-fired power plants

Nitrogen oxide emissions have been decreasing in states near Western North Carolina, and it is anticipated that they will continue to decrease in
the future. This reduction will lower ozone exposures, especially peak concentrations from ground-level sources (primarily vehicles) and elevated
sources (primarily coal-fired power plants).
NATURAL

In a recent six-state analysis by the Southern Appalachian Mountains Initiative, nitrogen oxide reductions from ground-level and atmospheric
sources were studied, one state at a time. Resulting ozone concentrations were then predicted for Joyce Kilmer-Slickrock, Linville Gorge, and
Shining Rock Wilderness Areas (these three Wilderness Areas represent the range of responses to ozone reduction that could occur throughout
Western North Carolina). Findings indicate that ozone exposures will be lowered if nitrogen oxides are reduced from both sources. However, the
greatest benefit would occur if ground-level emissions of nitrogen oxides were reduced. Also, Western North Carolina would receive the most
benefit if nitrogen oxide emission reductions occurred in eastern Tennessee, North Carolina, South Carolina, and Georgia.
Sulfur dioxide emissions from coal-fired power plants
The major source of sulfur dioxide emission is coal-fired power plants. In 1990, the utility industry contributed about one-half of all nitrogen oxide
emissions. From 1980 – 2008, in states adjacent to the region, the implementation of various emission reduction strategies led to decreased
emissions of both sulfur dioxide and nitrogen oxides. Additionally, from 1993 – 2008, the reduction in sulfur dioxide led to an overall reduction
in wet sulfate deposition. In the same period, the annual wet nitrate deposition decreased, but the ammonia deposition from rainfall remained
level or perhaps increased slightly.
The Southern Appalachian Mountains Initiative conducted a study in 2002 to find out where air pollution affecting the region originates.
Estimates were provided for three locations in Western North Carolina: Joyce Kilmer-Slickrock, Linville Gorge, and Shining Rock Wilderness Areas.
Fossil fuel emissions from the states of Tennessee, North Carolina, Georgia, and Alabama are major contributors to visibility impairment and
unsustainable acidic deposition in these areas of Western North Carolina.
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Carbon dioxide (CO2), often called a “greenhouse gas,” traps heat
within the atmosphere in much the same way as glass traps heat
in a greenhouse. The accumulation of greenhouse gases has lead to
rising global average temperature which, in turn, has led to changes
in precipitation patterns, storm severity, and sea level. A high level
of uncertainty exists as to the magnitude of projected changes. This
phenomenon is commonly referred to as “climate change.”
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390

CO2 Concentration (ppmv)

Carbon is the key element in all living things. It continuously cycles
through the earth’s plants, animals, atmosphere, land, and oceans.
The vast majority of carbon is stored in sedimentary bedrock and
seawater. At current levels, atmospheric carbon threatens to alter
climate conditions on Earth.

Global Average Temperature (°
F)

Carbon Cycle

Technological advances and conservation measures are needed
to reduce the human-caused contribution of atmospheric carbon.
Global Average Temperature and
Technological innovations that may one day transform our energy
Carbon Dioxide Concentrations (1880–2004)
sources are already in place and will likely become more widespread
in the future. Alternative methods include wind, solar, and nuclear power. The use of these sources could eventually reduce or replace the
combustion of fossil fuel, although significant challenges must be overcome for them to become established in the United States at large.
Carbon is stored in forests and “carbon markets” are financial instruments used to counteract emissions through the conservation of forest land.
Specifically, landowners may be paid to keep their forests intact.
In the short term, a 25 percent decrease in atmospheric carbon could be achieved by voluntary conservation measures such as turning off home
computers when not in use, replacing light bulbs with compact fluorescents, and driving less in more fuel-efficient vehicles.

energy, fossil fuels are burned to serve growing energy needs such as electricity, transportation, and manufacturing. During the combustion process, a variety of
gases and particulates are released into the atmosphere. Primary releases include carbon, sulfur, and nitrogen. Carbon molecules combine with water vapor to form
atmospheric CO2.
Carbon Cycling on Land
Carbon is cycled on land through various processes. Trees and all other
plants absorb carbon dioxide (CO2) through photosynthesis and store
the carbon-based sugars in their trunks, leaves, and roots. On the forest
floor, carbon is pooled in leaf litter. Soils store carbon in organic matter
made up of plant and animal materials in various stages of decay. Coal,
oil, and natural gas, formed hundreds of millions of years ago from the
decomposition and remains of organisms, store carbon beneath the
earth’s surface. Lastly, sedimentary rock stores large amounts of carbon
in deposits of limestone, dolomite, and chalk. All living organisms
(plants, animals, fungi, and bacteria) release CO2 through the process of
respiration and decomposition.
While changes in land use have resulted in the release of carbon to the
atmosphere, the most significant release has been through the extraction
and combustion of coal, oil, and natural gas.
Carbon Cycling in the Oceans
Ocean organisms also use CO2 in the process of photosynthesis. Sea creatures feed on carbon-rich plants and release CO2 into the water through respiration and
decomposition. Carbon from the remains of aquatic plants, animals, and plankton dissolve or is buried in sediment on the ocean floor. Deep ocean water and its
underlying bedrock also comprise a rich carbon sink.

Carbon Cycling in the Atmosphere
The earth’s atmosphere is a mixture of nitrogen (78 percent), oxygen (21 percent), and trace gases (1 percent). CO2, a trace gas, and other
greenhouse gases including methane, water vapor, and nitrous oxide are important because they form a layer in the atmosphere which prevents
infrared energy (heat) from circulating back into space.

Additionally, surface waters chemically react with atmospheric CO2. The rate at which oceans uptake atmospheric CO2 varies with water temperature and winddriven currents. The warmer the surface water becomes, the harder it is for winds to mix surface layers with deeper layers. Stagnant waters support fewer plankton
and CO2 uptake from photosynthesis slows. In short, stratification decreases the amount of carbon the ocean can sequester.

Historically, natural fluctuations in atmospheric CO2 occurred due to temperature fluctuation or volcanic eruptions. Since the mid-1800s,
however, atmospheric concentrations of CO2 have risen at a much faster rate than at any time within the previous 650,000 years. The 20th
century, especially, has seen massive increases in emissions due predominantly due to increased combustion of fossil fuels. To release their stored
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In addition to existing benefits such as scenic beauty, biodiversity, water quality, and recreation opportunities, our region’s heavily forested
landscape stores a significant amount of carbon. The USDA Forest Service Forest Inventory Data Online (FIDO) EVALIDator 4.01 tool estimates
the total amount of carbon currently stored in Western North Carolina to be 240 million tons. Carbon is primarily stored in live trees (58 percent),
followed by soil (31 percent ).
NATURAL

Storage Capacity
Under normal growing season conditions, the process of photosynthesis leads to an increase in the amount of carbon stored in forests, while
metabolic changes (respiration, decomposition) and physical changes (wildfire, harvest, insects, and disease) decrease this amount. Moreover,
the rate of carbon accumulation varies significantly with forest age, type, location, soil type and depth, as well as leafy and wood biomass.
Because the rate of growth in young forests is relatively high, carbon accumulates quickly in the first several decades. However, as a forest
matures, such as the forests here in Western North Carolina, the rate of growth slows and the ability to sequester new carbon declines and
eventually falls off precipitously. The predominant forest type in Western North Carolina is upland hardwoods. After these forests surpass 80 years
of age, the trees are more likely to lose vigor and the ability to uptake carbon from the atmosphere.
This loss in vigor also drives the incentive to harvest trees while they are at peak market value. The forests of Western North Carolina currently
represent a significant carbon pool, but in the future, carbon losses will almost certainly outpace carbon gains.
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What is biodiversity?

NATURAL

Biological diversity, or biodiversity, describes the variety and abundance of all life forms in a given place – plants, animals, and other living organisms
such as fungi, lichens, and mosses. Biological diversity also describes the processes, functions, and structures that sustain that variety and allow it to
adapt to changing circumstances. Moreover, it encompasses the complexity of gene pools, species, communities, and ecosystems at spatial scales from
local to regional to global.

Is biodiversity important in Western North Carolina?
The temperate ecosystems of the Blue Ridge Mountains are exceptionally diverse. Ancient geological events followed by climatic reversals and
weathering formed the mountains that today feature the highest peaks in the eastern United States. In the moist, deep-soiled, densely-forested valleys,
the daily range of temperature, wind, and humidity remains relatively constant. On the thin-soiled and exposed ridges, balds, and mountain tops, the
daily range of climate conditions is much wider. This variability in elevation, aspect, climate, geology, and soils accounts for the occurrence of hundreds
of plants and animals that exist at the edge of their natural range.
The geographic isolation of high-altitude species in the Blue Ridge Mountains has allowed some to evolve into unique species of their own, adding
further to the biological diversity of these mountains. Examples are the Blue Ridge goldenrod and the spreading avens.

Why should we be concerned?
The Southern Appalachian Ecoregion (which encompasses the Blue Ridge Mountain Section) contains an estimated 80 species of amphibians and
reptiles, 175 species of terrestrial birds, 65 species of mammals, 2,250 species of vascular plants, and possibly as many as 25,000 species of invertebrates.
These organisms live in low- and high-elevation forests, caves, bogs, waterfalls, wetlands, grassy balds, rock outcrops, cliffs, and seeps.
The Blue Ridge Mountains contain the highest number of federally listed and proposed threatened and endangered terrestrial species in the Southern
Appalachian chain. Most occurrences of federally listed species are associated with rare community groups, such as spruce-fir, grassy bald, high-elevation
rocky summit, southern Appalachian bog, montane alluvial, and spray cliff.
Extinction is a natural process that has been occurring since long before the appearance of humans on the planet. Normally, new species develop
through a process known as speciation at about the same rate that other species become extinct. However, because of air and water pollution, forest
clearing, loss of wetlands, and other human-induced environmental changes, extinctions are now occurring at a rate that far exceeds the speciation rate.
Since 1620, more than 500 species, subspecies, and varieties of our nation’s plants and animals have become extinct. By contrast, during the 3,000 years
of the Pleistocene Ice Age, all of North America lost only about 90 species.
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How can we sustain biological diversity?
All species and natural communities are important for the region’s biological
diversity. The maintenance of large scale habitats and micro-niches will require a
range of activities from prescribed burning (since wildfire is largely controlled) and
vegetation manipulation to protection from human use and development.
Since habitat is found on mixed ownership, it is critical that landscape scale
planning is adopted and implemented. We must work together to adopt policy
and cooperative decision frameworks that encourage biodiversity. To reach private
landowners, we need educational tools that offer adaptive management strategies
based on the best available knowledge about how to provide a sustainable balance
among biological diversity, economic uses, and cultural values.

Acidic Cove Forest
Appalachian Tiger Swallowtail Butterfly

Ecosystem services
As human societies become more complex and technologically advanced, it
is easy to gain the impression that we no longer depend on natural systems. To
the contrary, while humans may have distanced ourselves from nature, we rely
completely on the services it delivers – we benefit from a number of resources and
processes that are supplied by natural ecosystems. Collectively, these benefits are
known as ecosystem services. Definitions of these services were formalized by the
United Nations 2004 Millennium Ecosystem Assessment (MEA), a four-year study
involving more than 1,300 scientists worldwide. The MEA grouped ecosystem
services into four broad categories: provisioning, such as the production of food,
water, wood and fiber, and fuel; regulating, such as the regulation of climate, flood,
and disease; supporting, such as nutrient cycles and soil formation; and cultural,
such as aesthetic, spiritual, educational, and recreational benefits.
As human populations grow, so do the resource demands imposed on ecosystems.
Society is increasingly becoming aware that ecosystem services are not only
limited, but are also threatened by human activities. To help inform decision makers,
many ecosystem services are being assigned economic values. The challenge of
prescribing economic value to nature is difficult, and models vary widely in results
and accuracy. However, this process is prompting shifts in how we recognize and
manage the environment, social responsibility, business opportunities, and our
future as a species.

Blue Ridge Mountains

Five-Lined Skink

Black Bear

Great Horned Owl
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Natural communities generally occur in continuously varying patterns. Most of the environmental factors that determine communities vary
over continuous gradients. We can best decipher the tremendous complexity of natural communities by categorizing them according to their
ecology.

NATURAL

Natural communities are valuable elements of natural diversity for a variety of reasons. They are generally regarded as “coarse filters” for diversity
of organisms. By protecting examples of all the natural community types, the majority of species can be protected without laborious individual
attention. Like species, communities have an intrinsic value as natural systems, as well as aesthetic value to human beings. The following thirteen
communities represent some of the most common communities as well as those considered of high visual interest across the landscape.

Community Type
Spruce-Fir

Generally found above 5,500 feet (though locally lower in suitable sites) and extending to the tops of all but
the highest peaks.

Beech Gap

High elevations, within the range of spruce-fir forests. Primarily in south-facing gaps, but may occur on
exposed ridgetops in areas lacking spruce and fir or in areas adjacent to grassy balds.

Grassy Bald

Slopes, ridgetops, and domes of high mountains, usually on gentle slopes.

Heath Bald

Extremely exposed high elevation sites: peaks, sharp ridges, and steep slopes.

Northern Hardwood
High Elevation Red Oak
Pine-Oak/Heath

Found on dry to moderately moist slopes and ridgetops at mid to high elevations (around 3,500–5,500 feet).
Exposed sharp ridges, knobs, low elevation peaks, and steep south slopes.
Dry to moderately moist slopes and partly sheltered ridgetops at moderate to fairly high elevations (about
2,500-5,000 feet).

Acidic Cove

Slightly less moisture than cove forest sites, including open valley flats, slopes above cove forests, sheltered
low ridges, narrow ravines, and open north-facing slopes at fairly high elevations.

Short Leaf Pine-Oak
Low Montane Alluvial
| Western North Carolina Vitality Index

Medium to fairly high elevation coves, flats, and slopes, particularly on north-facing slopes.

Hemlock

Rich Cove

80

Description

Sheltered low and moderate elevation sites, primarily narrow, rocky gorges, steep ravines, and low gentle
ridges within coves.
Sheltered, moderately moist, low to moderate elevation sites, primarily broad coves and lower slopes.
Found at low elevations, generally below 2,300 feet.
Stream and river floodplains at low elevations, generally below 2,300 feet.
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economy. The CPT includes five assessments and maps relevant to the Mountain Resources Commission areas of interest: Biodiversity/Wildlife Habitat, Forestry
Lands, Water Services, Farmland, and Open Space and Conservation Lands. This planning tool illustrates the locations and conservation values of significant natural
resources throughout North Carolina, and has been applied by local governments, state agencies, regional councils of governments, funding programs, and
conservation organizations to support land use, conservation, mitigation and transportation planning, and decision-making.
Biodiversity/Wildlife Habitat Assessment
The Biodiversity/Wildlife Habitat Assessment prioritizes aquatic and terrestrial habitat, landscape function, and connectivity. This assessment focuses on (1) the
biodiversity of aquatic and terrestrial species and communities, (2) large-scale landscapes, including core wildlife habitats and habitat connectors, and (3) lands
important to ecosystem processes, such as riparian buffers and wetlands.

NATURAL

In 1901, it was estimated that 75 percent of Southern Appalachia was still forested and 10 percent was still in virgin growth. By 1920, heavy
cutting had reduced this forest substantially, resulting in rapidly eroding cropland and pasture and heavily logged forests where little of value
was left. A fledgling conservation community worked to create national forests to protect the headwaters of major rivers, the Blue Ridge Parkway
stretching almost 500 miles along the crest of the Blue Ridge Mountains, the Great Smoky Mountains National Park, and the Appalachian Trail,
among other significant areas.

Conservation Planning Tool Biodiversity and Wildlife Assessment

Most of the conservation issues raised in the early 1900s remain today. Although many large blocks of public land are now guided by sustainable
management plans, the vast amount of forestland in the region is privately owned. The long-term goal of Western North Carolina’s conservation
community is to protect and conserve places of important wildlife habitat, water quality, cultural and economic significance, and scenic value.
This is accomplished on public lands as well as through the careful combination of private land acquisitions from willing sellers and conservation
easements by individual property owners.
Many people feel that the Southern Blue Ridge Mountains are at a pivotal point for species, habitat, natural beauty, and even mountain culture.
The conservation community, the legislature, and the public are making strides in reducing the risk of irreparable losses. The addition of lands
managed for conservation during the past decade, along with a stated goal to continue putting land into a protected status, is one of many
strategies in place to sustain biodiversity in Western North Carolina.

One NC Naturally Conservation Planning Tool
The Conservation Planning Tool (CPT) consists of a database of statewide assessments that implement maps to identify, evaluate, and prioritize
important natural resources required to maintain healthy and sustainable ecosystems and to support key elements of human health and the
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Forestry Lands Assessment
The Forestry Lands Assessment prioritizes high-value forest resources that provide forest products and ecosystem services and threatened forest
resources that are at risk from wildfire, pests, disease, or forest fragmentation. This assessment is represented by two map products: Important
Forest Lands and Threatened Forest Resources.
NATURAL

Conservation Planning Tool
Forestry Lands Assessment
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Threatened Forest Land Assessment

Western North Carolina Vitality Index |

85

Ecosystems
Lands Managed for Conservation

Ecosystems
Lands Managed for Conservation

NATURAL

Farmland Assessment
The Farmland Assessment prioritizes farm and forestry priority areas, including lands and agricultural support infrastructure. The assessment is
grouped into two sections: (1) viable agricultural lands, which are lands important for continuing North Carolina’s strong agricultural economy
and which currently have the necessary agricultural infrastructure to support those farms; and (2) threatened agricultural lands, which includes
those farmland resources that are threatened by public works infrastructure and suburban growth.

Conservation Planning Tool
Viable Agricultural Land Assessment
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Open Space and Conservation Lands Assessment
Existing open space and conservation lands are addressed collectively in the Open Space and Conservation Lands map. This map represents the
parts of the “green infrastructure network” that are currently managed for conservation and as open space. The assessment includes existing and
planned permanent conservation lands that are actively managed by a public entity.
NATURAL

Conservation Planning Tool Open Space
and Conservation Lands Assessment
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NATURAL

The natural heritage of Western North Carolina includes all the region’s native plants and animals, as well as the places they live and grow.
North Carolina is home to thousands of native plants and animals, and Western North Carolina supports a large part of the state’s biodiversity.
Significant Natural Heritage Areas, identified by biologists in the North Carolina Natural Heritage Program, often are the best examples of
natural communities and usually include rare and endangered species. The Natural Heritage Program has conducted natural area inventories for
numerous North Carolina counties, and surveys are currently ongoing across the state. Additional information about the program, including a
map showing the status of the inventories by county, is available here: http://www.ncnhp.org/web/nhp/county-inventory-map.
Over 2,400 such areas have been identified on both public and private land in North Carolina. Focusing on these areas helps planners prioritize
conservation efforts and send financial resources where they have maximum ecological benefits. The North Carolina Natural Heritage Program
is not a state regulatory program, so Significant Natural Heritage Areas have no protected status. Once an area has been named a Significant
Natural Heritage Area, however, the owner can register the property with the North Carolina Natural Heritage Program to show their commitment
to keep the land in its natural state. The land can also be permanently protected through purchase and dedication as a State Nature Preserve.

Significant Natural Heritage Areas.
Map does not include data for all MRC counties.

Each area is assigned a significance rating indicating how important it is. The four levels are:
National
The site contains one of the best occurrences of a rare or high-quality plant, animal, or natural community known to exist anywhere in its range.
State
The site contains one of the best occurrences within North Carolina of a rare or high-quality plant, animal, or natural community that is not
already considered of national significance.
Regional
The site contains one of the best occurrences within a priority region of a rare or high-quality plant, animal, or natural community that is not
already considered of national or state significance.
County
The site is a biological resource within the county, but not of regional significance.
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NATURAL

The forests of Western North Carolina are threatened by a wide variety of environmental stressors and disturbances, such as insects, disease,
invasive species, drought, fire, hurricanes, tornadoes, and ice storms. A stressor is any kind of event or action which, at certain levels, causes
stress to organisms; for example, a period of drought. A disturbance is a relatively discrete event in time that disrupts ecosystem, community,
or population structure and changes resources, substrate availability, or the physical environment; for example, a wildfire. Organisms may adapt
to a level of disturbance, but when another threshold is exceeded degradation occurs. Degradation is the destruction of complex natural
environments.
When one ecosystem is under attack as a result of natural or man-made events, it is extremely difficult to calculate the ripple effects throughout
the natural system. Sometimes stress, disturbance, and degradation occur individually, but more often they come in combination. The resulting
effects can be severe and cause significant, lasting impact on ecological and socioeconomic values.
To effectively sustain the ecosystem, there is a need to integrate how we deal with interacting, multiple threats so that land managers may
anticipate disturbances and act to prevent or lessen the effects, or restore either the structure or the function of affected ecosystems.

Insects and Diseases
Insects and pathogens are a natural part of ecosystems and are essential to ecological balance in natural forests. Population dynamics of insects
and pathogens are influenced by climate, management activities, natural tree defenses, and natural enemies. Trees can be weakened by a
disease or an insect, and that weakened tree is then more vulnerable to insects, disease, and changes in temperature and precipitation. The
effect on forested landscapes can be tree mortality and/or reduced tree vigor. Examining trends of individual insect and pathogen populations
is useful in understanding their dynamic nature. Over the last century, several forest types in the region have experienced significant declines
due to infestations of insects and diseases.

The first invasive species undoubtedly arrived with European settlement 400 years ago. Many species have become so familiar that the public no longer recognizes
their exotic and invasive behavior; for example, Japanese honeysuckle and starlings. More recently, the tempo of new introductions has increased with global trade,
often accidentally through shipments of other cargo. Western North Carolina, with its variety of climates and growing conditions, provides fertile ground for these
plants.
With their rapid early growth and dense infestations, invasive plants alter the ecology of forests, affecting water and soil quality and causing declines in both the
numbers and diversity of native species. Non-native imported species literally overrun native plants, creating unique new habitats amenable to yet more invasive
plants. Shrubs can actually retard or stop hardwood regeneration and prevent forests from forming. Vines climbing over native vegetation block sunlight and break
small trees. Grasses form dense impenetrable mats. Herbs can release chemicals to exclude other species.
Due to the harmful impacts of invasive species to existing ecosystems, federal agencies have identified them as the second most important threat to the natural
environment in the United States, behind only habitat destruction. Invasive plants are a major threat to parks and forests, greenways, and gardens, as well as
endangered species. It is important to note that not all non-native plants are considered harmful or invasive. Over 15 percent of the flora found in the southern
Appalachian mountains is not native to the region. However, only a few of these plants are considered invasive. The majority of the non-native plants have
naturalized and are not considered harmful to natural ecosystems. Criteria suggested for classifying a plant as an invasive species include plants that alter ecosystem
functions (e.g., increase fire likelihood or alter hydrologic flows), become established in undisturbed natural communities, outcompete native species after a natural
disturbance, and prevent or depress the regeneration of native species.
Invasive species are opportunists. They cross all ownerships and therefore require a cooperative approach to treatment, control, and eradication. Preventing
introductions, choosing which species to battle, mitigating impacts, restoring native ecosystems, and managing new ecosystems are all issues that need to be
addressed.
The National Forests in North Carolina have adopted a strategy to annually treat up to 1,100 acres of non-native invasive plants using manual and chemical
treatments. Sites prioritized for treatment include legally designated rare species, rare plant communities, and/or areas including unique habitats.

Invasive Plants
Invasive plants are introduced accidently into a natural system or brought into an area for ornamental use, food or medicinal use, living fences, or
livestock forage. They multiply rapidly because they are not kept in check by insects and diseases that evolved with them in their native setting.
Extensive landscape disturbances over the past century have allowed invasive plants to impede the functions of native systems.
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Trees
Invasive trees include princess tree (Paulownia tomentosa), tree
of heaven (Ailanthus altissima), and mimosa (Albizia julibrissin).
Common around old homes, on roadsides, riparian areas, and forest
margins, these trees seed prolifically and spread rapidly by wind and
water. They invade after disturbances and form colonies in a wide
range of soil conditions. Mimosa is seldom found in forests with
full canopy cover or at elevations above 3,000 feet. It can, however,
become a serious problem along riparian areas. Princess tree, in
contrast, can occur from low to mid elevations and are found along
open riparian areas and particularly in dry sites with recent intense
fires.

NATURAL

Mimosa

Vines
Invasive vines severely damage and can ultimately kill vegetation
by climbing over native shrubs and trees and shading them out,
constricting and girdling stems, forming dense thickets, and
consuming their habitat. Invasive vines in Western North Carolina
include Chinese yam (Dioscorea polystachya), Oriental bittersweet
(Celastrus orbiculatus), kudzu (Pueraria montana), Japanese
honeysuckle (Lonicera japonica), and porcelain-berry (Ampelopsis
brevipedunculata). Less damaging but still of concern are periwinkle
(Vinca minor) and English ivy (Hedera helix).

Oriental Bittersweet

Shrubs
Many invasive shrubs were introduced in the late 1800s as
ornamentals, living fence rows, or to control erosion. They continue
to invade a variety of habitats including fields, forests, stream banks,
and many disturbed areas. Once established, they form dense stands
that displace native vegetation and close open areas. These plants
include multiflora rose (Rosa multiflora), Japanese spiraea (Spiraea
japonica), autumn olive (Elaeagnus umbellata), Chinese (Ligustrum
vulgare) and European privet (Ligustrum vulgare), and Japanese
knotweed (Fallopia japonica var.japonica). Other less widespread
shrubs, although still damaging in select locations, include Japanese
barberry (Berberis thunbergii), butterfly bush (Buddleja davidii) and
winged burning bush (Euonymus alatus).

Multiflora Rose
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Grasses
Invasive grasses include Japanese stiltgrass (Microstegium vimineum)
and Chinese silvergrass (Miscanthus sinensis). These tufted grasses
multiply to form extensive patches, displacing native species that are
not able to compete with them. Japanese stiltgrass is found in damp
areas such as Southern Appalachian bogs. Chinese silvergrass is
more typical of drier sites and can present a fire hazard as it is highly
flammable. Invasive herbs originally cultivated for food, medicinal, or
horticultural use include garlic mustard (Alliaria petiolata), coltsfoot
(Tussilago farfara), and spotted knapweed (Centaurea stoebe spp.
micrauthos).

Crimson Fountaingrass
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The

HUMAN Environment

With generations of experience honed down to an efficient
craft, local music, art, heritage, and spiritual values are important
elements that reflect all Western North Carolinians. This study
observes the region through a lens focused on our population,
human health, education, and culture.

Population
Current Population

Population
Current Population
Long-term population trends indicate the economic vitality of areas within the Mountain Resources Commission (MRC) region. Over time,
people migrate to places offering economic opportunity, and the population of places with less-resilient economies tends to stagnate or decline.
In 2010, 1,357,675 people lived in MRC counties – 14.2 percent of the state’s total. Nearly half (45.5 percent) of the region’s population lived in
just five counties in 2010: Buncombe, 17.6 percent; Henderson, 7.9 percent; Cleveland, 7.2 percent; Burke, 6.7 percent; and Caldwell, 6.1 percent.
Although about 30 percent of the region’s population is located in the Asheville Metropolitan Statistical Area, the region is predominantly rural,
with a region-wide population density of about 121 people per square mile – only 61.7 percent of the state’s average population density of
about 196 people per square mile.
HUMAN

By land area, the smallest county is Clay County (214.7 square miles) and the largest is Wilkes County (757.2 square miles). Buncombe (pop. 238,318)
and Henderson (pop. 106,740) Counties have the largest populations, while Graham and Alleghany counties have the lowest populations, with
8,861 and 11,155 people, respectively. Swain and Graham Counties have the lowest population densities, at 26.5 and 30.3 people per square
mile, respectively.

Population as a Percentage of the MRC Region

Racial distribution within the MRC region varies greatly from the distribution exhibited among the state and national estimates, and also
varies among the counties within the region as well. The most prominent race within the region is white, accounting for 88 percent of the
total population – compared to state and national estimates of around 65 percent. Black/African-American,
Hispanic/Latino, Asian, and other races account for nearly 12 percent combined in the region, whereas
the state and national estimates for non-white races each account for significant portions of the
population – nearly 35 percent when combined.
A prominent variation among the racial distribution within the MRC region
can be seen in Swain County, which has an American Indian/Alaskan
Native population of over 25 percent, and within Jackson and
Graham Counties – at 9 and 6 percent, respectively –
due to the presence of the Qualla Boundary, the
territory of the Eastern Band of Cherokee.
Cleveland County, too, has a black/
African-American population at nearly
20 percent, a distribution estimate
much more similar to the state’s
estimation.
Population – 2010
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Population
The population of the MRC region has not kept pace with either the national or state growth rate during the past century. North Carolina’s population grew at about
the national rate up until 1990, when the state’s population grew considerably faster than the nation’s. The population growth rate in the MRC area declined for
decades starting in the 1920s, bottoming out with the population of MRC counties growing only 1.9 percent during the 1950s. However, the region’s population
regained some ground during the 1960s, and population growth in the region actually outpaced both the state and nation during the 1970s.

Historical Population Trends
The 1920 U.S. Census measured 506,417 people in the Mountain Resources Commission (MRC) region – 19.8 percent of the state’s total. The
MRC region’s population has grown at an average annual rate of about 1.87 percent since 1920, significantly less than the state’s average annual
population growth rate of 3.02 percent over the same period. A century ago, the MRC region had a population density of 45.1 people per square
mile, while statewide there were about 52.5 people per square mile. Henderson (485 percent), Caldwell (316 percent), and Burke (290 percent)
counties have experienced the most population growth since 1920, while the populations of Madison (3.4 percent), Swain (5.7 percent), and
Yancey (18.1 percent) counties have increased the least.

Demographic Shift
As Western North Carolina’s resident baby boomer generation ages, projections into 2025 show vast increases in the older populations of individuals. The need for
health priorities changes as particular medical resources are required to treat or care for the health challenges that arise with age. With expected increases in aging
populations within the next 15 years, efforts to provide sufficient access to care, specialty clinics, and preventative treatment become a regional priority.
The projected estimates for Western North Carolina show small growth in the young and middle-aged populations, while the 65+ age groups are projected to have
significant growth, likely increasing the region’s median age. For additional information on median age in Western North Carolina, see Median Age.

HUMAN
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Population
Median Age
Young adults, particularly those with college educations, tend to migrate towards places that offer the most economic opportunity, while areas
with less vibrant economies often experience a loss of talent, skills, and young adult workers. The result of this migratory trend is an increase in
the median age.

HUMAN

The median age in the Mountain Resources Commission (MRC) region is 41.6 years old – 12.4 percent higher than the statewide median age of
37 years. Clay County has the highest median age of any county in the state, at 49.5 years old, and Polk County has the second highest median
age in the region, at 48.9 years. The median age for the region is also increased by the recent influx of retirees and baby boomers. Only two
counties in the region have a median age lower than that of the state – Watauga County, home of Appalachian State University, has a median
age of 27.6 years, and Jackson County, home of Western Carolina University, has a median age of 36.8 years.
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Population
Change in Median Age
The median age of the Mountain Resources Commission (MRC) region population has increased by 2.6 percent during the past decade – more
than 65 percent faster than the statewide increase of 1.58 percent. The only county in the region where the median age has decreased during
the past decade is Watauga County, where increased university enrollment resulted in a 2.3 percent decline in median age over the past decade.
The median age in Polk County increased the most over the past decade, at 4 percent, followed by increases of 3.9 percent in Transylvania County
and 3.8 percent in Burke County. In Jackson, Avery, and Buncombe Counties, the median age has increased at a slower rate than the state as a
whole, with increases of 0.6 percent, 1.4 percent, and 1.5 percent, respectively.
Percent Change in Median Age 2000-2009
HUMAN
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Health
Historical Perspective
Western North Carolina has a long history of being a wellness retreat for those seeking its milder climate, abundant freshwater springs, and the
tranquility of its mountain landscape. Initially, many of the region’s homes and towns were built as places for people to come and escape the
summer heat of the coastal states or to seek reprieve from the bitter winters of the north. In this land cover map of the eastern United States,
the Western North Carolina region appears as an island of green—our vast forest system—amid a southeast dominated by major metropolitan
(red) and agricultural (yellow) areas. Within a day’s drive to over half of the people in the U.S., this “island of green” is easily accessible for many to
visit or relocate.
HUMAN
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Human Health

Health Indicator Rates, Percent Above or Below State Rate

The health of an area’s population is a significant factor in the productivity of its workforce, since healthier workers miss fewer days and are able
to perform at a higher level than their less healthy counterparts. The Mountain Resources Commission (MRC) region as a whole has about 1/3
fewer physicians per 10,000 people than the state, and also has correspondingly higher rates of deaths from heart disease, strokes, and cancer.
However, the region’s rate of child asthma is 32 percent less than the state’s, and the rate of infant deaths and health insurance coverage in the
region is about equal to those of the state (see Children’s Health on page 108)

HUMAN
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Children’s Health
Asthma
For every 100,000 children in North Carolina, about 157 have childhood asthma, but in the Mountain Resources Commission (MRC) region
only 93 children per 100,000 have childhood asthma. Compared to the region’s average rate of childhood asthma, Mitchell County’s rate is 126
percent higher, Haywood County’s rate is 98 percent higher, and Swain County’s rate is 82 percent higher – all likely due to air pollution from
power plants and industry carried by prevailing westerly winds.

HUMAN

The childhood asthma rates referenced here are based on the number of North Carolina hospital discharges with a primary diagnosis of asthma
for patients age 0-14. Note that the data includes only North Carolina residents served in North Carolina hospitals, and that the rates indicated
may be lower than actual rates in counties that border other states.
For more information about asthma, see Asthma Occurrence.

Infant Mortality

Child Asthma Diagnoses per 100,000 Children
(Ages 0-14, 2011)

Infant mortality is the death of a child less than one year of age. The infant mortality rate (number of infant deaths per 1,000 births) for the period
2007-2011 in the MRC region was 7.1 – slightly less than the North Carolina rate of 7.8. The highest infant death rate in the region for this period
was in Clay County, with a rate of 12.3 – 44 percent higher than the statewide rate. Also during this period, two MRC-region counties had the
lowest infant mortality rates in the state: Mitchell and Ashe Counties, with only 2.6 and 3.0 deaths per 1,000 births, respectively.

Caution About Use of Rates – Small Number of Events
Many of the rates mentioned here have numerators smaller than 20. Any rate with
a small number of events in the numerator will have substantial random variation
over time (a large standard error) – a good rule of thumb is that any rate based on
fewer than 20 events in the numerator may be subject to serious random error.

In 2011, the leading causes of infant mortality in North Carolina were certain conditions originating in the perinatal period (including complications
of pregnancy, labor, and delivery, birth trauma, and infections), prematurity and low birth weight, and congenital malformations, deformations,
and abnormalities.

Therefore, caution should be taken when making comparisons or assessing
trends with rates calculated with fewer than 20 events. For a detailed discussion of
Problems with Rates Based on Small Numbers, refer to Statistical Primer No. 12 of
the North Carolina State Center for Health Statistics, available from their website
(www.schs.state.nc.us/SCHS/pdf/primer12_2.pdf ) or by request.

Childhood Obesity
Childhood obesity in the MRC region is slightly higher than in the State of North Carolina as a whole. In 2010, the percentage of children aged 2-4
in the MRC region who were overweight or obese was 31.9 percent, compared to 31.7 percent for the state. Alleghany and Graham Counties had
the highest childhood overweight/obesity rates in the region, at 40.2 percent and 38 percent, respectively, while Madison County (22.7 percent)
and McDowell County (22.2 percent) showed the lowest rates.

Percent of Children Who Are Overweight or
Obese (Ages 2-4, 2010)

Infant Deaths per 1,000 Births (2007-2010)

For more information about obesity, see Obesity and Diabetes.
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Health
Physicians and Nurses per 10,000 People

Number of Physicians per 10,000 People - 2010

The number of physicians per 10,000 people varies widely throughout the Mountain Resources Commission (MRC) region, from a rate of only
3.2 per 10,000 people in Alexander County to a high of 35.2 per 10,000 people in Buncombe County. In 2010, four of the region’s counties –
Buncombe, Henderson, Macon, and Watauga – had higher rates of physicians per 10,000 people than the state rate of 21.7, and Buncombe
County’s rate of 35.2 was 61 percent higher than that found for the MRC region as a whole. Overall, in 2010 there were 18.6 physicians per 10,000
people in the MRC region.

HUMAN

Similarly, the number of registered nurses per 10,000 people also varies quite widely in the MRC region. As with physicians, in 2010 Alexander
County had the lowest rate of registered nurses in the region, with only 30.1 per 10,000 people, and Buncombe County had the highest rate,
with 174.2 – 56 percent higher than the state rate and 68 percent higher than the rate for the entire MRC region. In the MRC region in 2010, there
were 85.7 registered nurses per 10,000 people.
In 2010, the MRC region’s rate of physicians per 10,000 people was 15% lower than the state rate, and was 12% lower than the state rate for
number of registered nurses per 10,000 people.

Number of Registered Nurses per 10,000 People - 2010
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Health
Access to Healthy Food

HUMAN

As reported by the U.S. Department of Agriculture, food is generally considered to be a “normal good,” meaning that the demand for it increases
as income increases. Given this, it should not be surprising that higher-income areas typically have relatively more grocery stores
and restaurants than are found in lower-income areas. With this in mind, and with a median income well below
state and national estimates (see Economic | Income | Income), it could be expected that the Mountain
Resources Commission (MRC) region would have fewer grocery or full-service restaurants per
1,000 people than the rest of the state. However, this is not completely evident from the data
presented, as low population densities found in many MRC counties make the rate of
stores or restaurants per 1,000 people appear higher than expected. The MRC
region contains many rural communities and few major metropolitan
centers, and includes areas isolated from much of the rest of the
southeast due to the prevalence of mountainous terrain. The
MRC region’s predominantly rural environment, coupled
with a lower median income level as compared to
state and national levels, combine to increase the
hardship an average individual in the region may
have in accessing affordable and healthy food options.
Number of Grocery Stores per 1,000 (2009)
The “food environment” of each community influences
residents’ access to healthy foods and provides the potential for community members to lead
active, healthy lives. The stability of a food environment in a community is affected by many
factors, including grocery store and restaurant proximity, food cost, food and nutrition
assistance programs (such as the federal Supplemental Nutrition Assistance
Program, or SNAP), transportation infrastructure, and community
characteristics, among others, and is used to measure
the access a household or individual has in obtaining
nutritionally adequate foods. Food price, also a major
determinant affecting an area’s food environment, is
often a product of commodity prices, energy costs,
and transportation costs, and can be subject to
larger-scale economic pressures or even weather events. Number of Convenience Stores per 1,000 (2009)
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Faced with budget constraints, lower-income consumers commonly replace higher-priced foods
with lower-priced alternatives (e.g., canned fruits for fresh fruits, or frozen vegetables for fresh),
which strongly affects their food preferences and dietary decisions. Additionally, in rural areas
there may be a disproportionately higher economic burden for lower-income consumers, as
access to high-volume discount retailers (where prices tend to be competitively lower) is limited.
Limited access to nutritious food and relatively easier access to less nutritious food may
be linked to poor diet and, ultimately, to obesity and diet-related diseases. Consider
the dining options a family may have in a particular part of the region – a fullservice restaurant or a more affordable fast-food restaurant? Lack of access to
healthy food can make a healthy lifestyle difficult to maintain, and can lead
to health risks, including obesity. In places where fresh and nutritious food
is not available in grocery stores or farmers’ markets, people will rely on
fast food restaurants and convenience stores, and these offer few healthy
Number of Fast-Food Restaurants per 1,000 (2009)
options.
Note, however, that while a lack of access to healthy food is a contributing factor to obesity, the
MRC data do not show a direct correlation. While Buncombe and Watauga counties have higher
numbers of fast food restaurants compared to other counties, they have some of the lowest
obesity rates (see Obesity and Diabetes). Since much of Swain County is public parkland in the
Great Smoky Mountains National Park, its population is low. However, the county serves as a
gateway to the park, which attracts a high volume of people. These visitors create a higher
demand for fast food and grocery stores than would otherwise be present with
Swain County’s resident population. Swain County has a high obesity rate that
could be tied to its large number of fast food restaurants relative to its smaller
population size. However, it also has a large proportion of grocery stores,
which would offer healthier eating options.

Number of Full-Service Restaurants per 1,000 (2009)
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Asthma is a disease of the lungs that often leads to repeated episodes of wheezing, chest tightness, breathlessness, and early morning or
nighttime coughing, and currently affects approximately 8 percent of adults and approximately 10 percent of children in North Carolina.
According to the U.S. Centers for Disease Control and Prevention, the causes of asthma are unknown. However, certain demographics are more
closely correlated with asthma. Women, black adults, young people between the ages of 18-24, those who didn’t finish high school, and those
with household incomes under $75,000 all have a statistically higher predisposition for asthma.

HUMAN

Certain environmental factors act as triggers for asthma, including air pollution, allergens, and tobacco smoke. Two types of air pollutants can act
as asthma triggers – ozone (found in smog) and particle pollution (found in haze, smoke, and dust). Ozone pollution is worse on hot days, while
particle pollution can be high near industrial areas and heavy traffic.

Asthma Diagnosis Rate per 100,000
(All Ages, 2011)

While there are few clear trends in asthma diagnosis rates in adults across the Mountain Resources Commission (MRC) region, there are several
pockets where rates are low or high. Avery County has the highest asthma rate in adults, at 130.9 diagnoses per 100,000 people, while McDowell
County has the lowest rate, at 37.7 diagnoses per 100,000 people. Areas of high asthma rates include Swain and Haywood Counties; Yancey,
Mitchell, and Avery Counties; Rutherford and Cleveland Counties; and Wilkes, Surry, and Yadkin Counties. Areas of low asthma rates include
Cherokee, Graham, and Clay Counties; Polk County; McDowell County; Watauga County; and Alleghany County.
For rates of asthma in children, please see Children’s Health.
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Obesity
Obesity is considered a widespread health problem in the United States – during 2009-2010, 35.7 percent of
American adults were obese. In North Carolina, an estimated two-thirds of adults were reported overweight
or obese, and the prevalence of childhood obesity in North Carolina is fifth in the nation.

HUMAN

The U.S. Centers for Disease Control and Prevention use height and weight to define
obesity through body mass index (BMI) – adults with a BMI greater than 30 are
considered obese. You can find more information about BMI, including a
BMI calculator, on the CDC website. Health risks associated with obesity
are numerous, but include heart disease (the nation’s leading cause
of death) and type 2 diabetes (North Carolina’s and the Mountain
Resource Commission (MRC) region’s seventh leading cause of death). For Percentage of Adults with Obesity (2009)
more information on disease death rates, see Deaths from Heart Disease,
Stroke, Cancer, and Diabetes.
In 2009 in the MRC region, rates of obesity in adults ranged from 22.8 percent to 33.6 percent, with the lowest rates occurring around Buncombe
and Watauga Counties, including Ashe (23.3 percent), Buncombe (24 percent), Henderson (24.3 percent), Polk (22.8 percent), Transylvania (24.5
percent), and Watauga (24.9 percent). The highest obesity rates in the MRC region were found in McDowell (33.6 percent), Jackson (33.4 percent),
Cleveland (32.5 percent), and Swain (32.5 percent) Counties. While obesity is less prevalent in the MRC region than across the rest of the state
or the nation, its rate of incidence among adults has increased from 2005 to 2009 – by 22 percent in the state and by 15.4 percent in the MRC
region. The growing rate of obesity is also significant due to its association with a similarly-increasing rate in diabetes incidence,
discussed more fully below.
For more information on childhood obesity in the MRC region, please see Children’s Health.

Diabetes
Diabetes, generally defined, refers to having high levels of blood glucose resulting
from complications in insulin production or insulin action. Depending on the
type, diabetes can be associated with older age, obesity, physical inactivity,
race or ethnicity, and family history, among other factors. Along with
kidney failure and blindness, diabetes has been reported as a leading
contributor to heart disease, stroke, and depression, and can also lead to Adults Diagnosed with Diabetes (2009)
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non-traumatic amputation.The American Diabetes Association estimates that one of every five health care dollars is spent on treatment for diabetes, and that one
of every ten health care dollars is spent for circumstances that can be attributed to diabetes. After adjusting for age and other demographic factors, it is estimated
that annual health care expenditures among people with diabetes are 2.3 times higher than those for people without diabetes. Studies have shown that lifestyle
modiﬁcations – such as dietary changes, increased physical activity, weight reduction, and anti-stress techniques – supported by a continuing education program
can reduce the incidence of diabetes and, among persons with diabetes, the need for treatment of the disease and its complications.
In 2009, the percentage of adults diagnosed with diabetes in the MRC region was 10.4 percent – slightly higher than the 9.8 percent reported for the state –
and ranged from a low of 8.5 percent in Watauga County to a high of 14.4 percent in Swain County.
Interestingly, many of the MRC counties with the lowest percentage of adult diabetes diagnoses are
also the counties with the lowest rates of obesity, and all have percentages equal to or lower than
the state rate: Alexander (9.8 percent), Ashe (9.3 percent), Buncombe (9.0 percent), Polk (9.6 percent),
Watauga (8.5 percent), and Yancey (9.7 percent). The MRC counties with the highest rates of adult
diabetes diagnoses were Swain (14.4 percent), Cleveland (13.2 percent), and Surry (13.1 percent). Like
obesity, the adult diabetes rate has increased in both North Carolina and the MRC region between
2005 and 2009 – a 20 percent increase in the state and a 16.8 percent increase in the MRC region.

The Obesity/Diabetes Relationship
Obesity and diabetes rates per 100,000 people in the MRC region are closely related, with the lowest
rates of either being clustered around Buncombe, Henderson, Transylvania, and Polk Counties, as well
as Ashe and Watauga. Three counties with the highest incidences of both obesity and diabetes include
Surry, Cleveland, and Swain Counties, at 13.1 percent, 13.2 percent, and 14.1 percent, respectively.
Physical activity, along with a healthy diet, is recommended for reducing weight and managing some types of diabetes. Although rates
of physical activity in adults in the MRC region are higher than those in the rest of the state, there are still many adults who are
not physically active, and rates of physical inactivity are related to rates of obesity and diabetes.In Wilkes County, where 30.7
percent of adults are physically inactive, the obesity rate is 30.2 percent. In Buncombe County, where only 19.6 percent
of adults are physically inactive, obesity and diabetes are comparatively scarce.
More information on having a healthy diet in the MRC region can be found at Access to Healthy
Food.

Percentage of Adults who are Physically Inactive (2009)

Western North Carolina Vitality Index | 125

Health
Cancer Incidence

Health
Cancer Incidence
In 2007, cancer surpassed heart disease as the leading cause of death in North Carolina. The incidence rate is expected to continue to grow as
the state’s population increases. Because cancer is most often a disease affecting older people, the rates of cancer are expected to increase more
dramatically over the next several decades. The Mountain Resources Commission (MRC) region, which has an older population compared to the
rest of the state, is likely to experience a similar increase, but may see even higher incidence rates due to retirees’ growing interest in the area.

HUMAN

As for current estimates, data collected by the North Carolina State Center for Health Statistics for the years 2006-2010 indicates that the MRC
region is just below the state’s overall incidence rate for its more common cancers – colon, lung-bronchus, breast (female), and prostate. These
cancers account for a substantial percentage of North Carolina’s total cancer deaths and new cases. Among the MRC counties, Avery, Alleghany,
and Polk have the region’s lowest rates – nearly 10 percent lower compared to the state – despite having higher median ages. It should be noted,
however, that these counties have populations much lower than that in other MRC counties. These populations may therefore have limited
access to health care, causing patients to seek treatment in other counties and thus lowering their rates of cancer incidence. Swain, McDowell,
and Burke, on the other hand, have incidence rates nearly 10 percent higher than both the state and the region’s rates.
Generally, it is recognized that a majority of cancers are associated with personal lifestyle – such as smoking, diet, and other environmental
factors – and are therefore preventable. Other factors, including age, gender, and family history, are also associated with the development of
cancer and can aid in the identification of people at high risk. For
many of these cancers, treatment is available and can be effective,
but early detection and regular check-ups are very important in
the prevention of cancer-related deaths.
For more information on cancer-related deaths, please see Deaths
From Heart Disease, Stroke, Cancer, and Diabetes.
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Health
The chart shows each of the 27 counties in the MRC region as orange bars plotted for comparison against median age (x-axis) and total disease
deaths per 100,000 people (y-axis). The state average, depicted by a green
Total Disease Deaths per 100,000 People by Median Age
triangle, shows a significantly lower median age and a lower rate of deaths
by disease compared to nearly the whole of the MRC region, with the only
exception being student-saturated Watauga County. The averages for the
MRC region can be seen well above this state average, showing both an
older population living in the region and a higher incidence of diseaserelated deaths.

Deaths from Heart Disease, Stroke, Cancer, and Diabetes
Deaths from Heart Disease, Stroke, and Cancer

HUMAN

The rate of deaths from heart disease, stroke, and cancer in the Mountain Resources Commission (MRC) region
are generally higher than those in the state as a whole. The most youthful county by median age – Watauga
– is the only county in the region with a rate of deaths from these diseases lower than the statewide
rate. As expected, the relationship between older populations and higher rates of death
from heart disease, stroke, and cancer is consistent, as all counties with a median
age above 45 have a rate of death from these diseases about 50 percent or
more higher than the statewide rate.

Heart disease is the leading cause of death in the nation, at a rate of nearly
one in every four deaths, and it ranks second in the overall causes of death
in North Carolina and in the MRC region. Cancer is currently the leading
cause of death in both the state and the MRC region, and chronic lower
respiratory diseases ranks third.

Deaths from Diabetes
Total Deaths from Cancer, Stroke, and Heart
Disease per 100,000 People (2003–2007 average)

Cause of Death, All Ages - NC, 2011

%

Cause of Death, All Ages - MRC, 2011

%

Cancer

22.8

Cancer

22.1

Diseases of Heart

21.3

Diseases of Heart

22.1

Chronic lower respiratory diseases

5.9

Chronic lower respiratory diseases

7.2

Cerebrovascular diseases

5.4

Cerebrovascular diseases

5.2

All other unintentional injuries

3.8

All other unintentional injuries

3.9

Alzheimer’s disease

3.5

Alzheimer’s disease

3.7

Diabetes mellitus

2.9

Diabetes mellitus

2.3

Nephritis, nephrotic syndrome and nephrosis

2.1

Influenza and pneumonia

2.2

Influenza and pneumonia

2.0

Nephritis, nephrotic syndrome and nephrosis

2.0

Septicemia

1.7

Intentional self-harm (suicide)

1.5

All other causes (Residual)

28.6

All other causes (Residual)

27.8

Diabetes is a growing epidemic affecting 25.8 million people in the U.S. –
nearly 8.3 percent of the population – and affecting one in ten individuals
in North Carolina. In 1999, approximately 366,000 North Carolina residents were diagnosed with diabetes, and a decade later that number
increased by 80 percent to 659,000. In the MRC region, diabetes ranked as the seventh leading cause of death, with approximately 10.4 percent
of adults living with the disease in 2009.
In the MRC region, the highest diabetes death rates were reported in Swain County, at 45.5 deaths per 100,000 individuals, and in McDowell
County, at 30.9 per 100,000. The lowest rates in the region were reported at 7.7 in Yancey County and 9.3 in Avery County. The MRC counties
neighboring the state’s Piedmont region follow trends in death and incidence rates similar to counties in much of the eastern part
of the state, but the challenges associated with health care accessibility in the MRC region create obstacles for the proper
treatment and prevention of diabetes-related illnesses and deaths in those counties west of the Blue Ridge.

Diabetes Death Rate per 100,000 (2007 - 2011)
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HUMAN

Food security is defined by the U.S. Department of Agriculture (USDA)
as meaning “access by all people at all times to enough food for an
active, healthy life.” In 2012, 85.5 percent of households in the United
States were food secure. The remaining households—an estimated
14.5 percent (17.6 million)—were classified as food insecure, meaning
that residents of those households had difficulty providing enough
food at some time during the year for all their members due to a lack of
resources. An estimated 5.7 percent of U.S. households (7 million) had
“very low food security,” a more severe level of food insecurity in which
the food intake of some household members was reduced and normal
eating patterns were disrupted at times during the year due to limited
resources. According to the USDA, the prevalence of food insecurity
has been essentially unchanged in the United States since 2008. At the
national scale, rates of food insecurity are substantially higher than the national average for households with incomes near or below the federal
poverty line, households with children headed by single women or single men, and Black and Hispanic households.
The estimated 2012 food-insecurity rate for North Carolina is higher than the national average, at 18.6 percent of North Carolina residents—or
around 1.8 million people—living in households with food insecurity.
The estimated food-insecurity rate in 2012 for the 27 counties of Western North Carolina was lower than the North Carolina rate, averaging
16.3 percent (or around 220,000 people living in households classified as food insecure). Cleveland, Rutherford, and Watauga counties had the
highest rate of food insecurity, each with 19 percent of their respective populations living in households classified as food insecure, followed by
Graham County (18.3 percent) and Swain County (18.1 percent). The counties with the lowest food-insecurity rates were Henderson (13 percent),
Polk (14.2 percent), and Haywood (14.3 percent).
The largely rural nature of our region and its mountainous terrain play a role in food insecurity. Food insecurity is popularly believed to be a
problem of large cities, but on a national scale food insecurity is more common in large cities and in rural areas than in suburban areas and
exurban areas around large cities. The WNC region contains many rural communities and few major metropolitan centers, and includes areas
isolated from much of the rest of the southeast due to the prevalence of mountainous terrain, thus making food insecurity a rural issue in most
of the region.
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Food insecurity is strongly associated with income levels—households with incomes near or below the federal poverty line have food insecurity rates substantially
higher than the national average. The federal poverty line varies from year to year, but in 2012 the weighted average threshold was $23,492 for a four-person
household. This association can be clearly seen when comparing regional food insecurity with poverty levels—the counties with higher rates of food insecurity
strongly correlate with those having higher levels of their populations living in poverty, while those with lower food insecurity rates have lower poverty rates (see
Economic | Income | Poverty).
Child food-insecurity rates are higher than overall food-insecurity rates, and food-insecurity rates among households
with children are substantially higher than those found in the general population. According to the USDA,
children were food insecure in 10 percent of U.S. households with children in 2012, meaning that
around 3.9 million households were unable at times to provide adequate, nutritious food for
their children. Children are usually shielded from the disrupted eating patterns and
reduced food intake characterizing very low food security. At the national scale
in 2012, both children and adults experienced instances of very low food
security in 1.2 percent of households with children (around 463,000
households).
The estimated child food-insecurity rate in the 27 counties of
Western North Carolina in 2012 was 28.1 percent, higher than
the estimated North Carolina child food-insecurity rate of 26.7
percent. With the exception of Swain County, the counties in
the region with the highest estimated child food-insecurity
rates differ from those with the highest overall regional
food-insecurity rates. The regional counties with the highest
estimated rates of food-insecure children were Swain (33.1
percent), Alleghany and Clay (both with 31.8 percent), and
Yancey (31.7 percent).

Food Insecurity Rate Among All Individuals (2012)

Food Insecurity Rate for Children Under 18 (2012)
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According to the U.S. Department of Agriculture (USDA) Agricultural Marketing Service, food deserts are defined as “urban neighborhoods and
rural towns without ready access to fresh, healthy, and affordable food.” The USDA categorizes food deserts by census tract—a small, relatively
permanent subdivision of a county usually containing about 4,000 people and 1,600 housing units used by the U.S. Census Bureau for statistical
purposes.
Food deserts are designated by the USDA for census tracts which:
HUMAN

• qualify as low-income communities, having either (a) a poverty rate of 20 percent or greater, or (b) a median family income at or below 80
percent of the area median family income;
AND
• qualify as low-access communities, based on a determination that at least 500 persons and/or at least one-third of the census tract’s
population live (a) for urban areas, more than one mile from a supermarket or large grocery store, and (b) for rural areas, more than 10
miles from a supermarket or large grocery store.
Communities within census tracts identified as food deserts may have low access to healthy and affordable food for different reasons. There may
be a lack of grocery stores or supermarkets, leaving the communities dependent on fast-food restaurants and convenience stores offering few
healthy and affordable food options (see Human | Health | Access to Healthy Food). Affordability is of great significance: the USDA designation
of food deserts incorporates, by definition, low-income census tracts, and residents may not be able to afford fresh, healthy food even if it is
available (see Economic | Income | Poverty). Access to transportation is another important factor. Low-income residents may not be able to
afford to own, operate, and maintain a car in urban or rural settings, and in rural areas public transit services may be sparse or non-existent.
Mountainous terrain—such as that found in Western North Carolina—may exacerbate situations where access to transportation is a factor.

Many of the region’s food deserts are within census tracts that have larger areas (averaging about 30 square miles each), and occupy 12 percent of the area of the
entire region. This would suggest that the majority of the food deserts are in more rural areas, as rural census tracts are typically much larger in area than urban tracts.
However, only 20 percent of these food deserts have less than 100 people living per square mile. One of these census tracts, for example, is within Madison County
and has only about 18 people living per square mile in an area of 127 square miles.
Despite the large area of many of these census tracts, it is the communities near urban centers—such as in Asheville in
Buncombe County or Lenoir in Caldwell County—that have higher population densities per census tract, and are more
likely to have higher populations of people with lower incomes and lower food access per square mile. Within the
region, one-quarter of all food deserts have greater than 1,000 people per square mile. For example, the
census tracts within and immediately surrounding Asheville that are both low income and low
access (at 1 and 10 miles) have populations that, together, make up nearly 18 percent of
the region’s entire population. This underscores the importance of healthy food
access in both urban and rural communities alike.
The Appalachian Foodshed Project has assembled county profiles
containing data relevant to community food security for
each county in its region. To generate county food security
profiles for the WNC counties that are a part of that region,
please visit the Appalachian Foodshed Project County Profiles
USDA Food Deserts by Census Tract, 2013
site at appalachianfoodshedproject.org/profiles/index.php/
welcome.

Of the 320 census tracts in Western North Carolina, nearly 14 percent, or 44 tracts, are designated as food deserts. Foods deserts in the region
range from densely populated tracts in or around metropolitan areas—such as Asheville, Hendersonville, Lenoir, Morganton, and Shelby—to
large, rural, sparsely populated tracts in Ashe, Cleveland, Jackson, Madison, Mitchell, Rutherford, and Wilkes counties. Regional food deserts can
be found in counties with higher rates of poverty, such as Rutherford, Jackson, and Wilkes, but they are also seen in counties with low poverty
rates, such as Henderson County—which boasts the lowest poverty rate in the WNC region.
Population Density by Census Tract (2010)
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With the food insecurity rate for the 27 counties of Western North Carolina estimated at 16.3 percent in 2012 and almost a third of the region’s
census tracts classified as food deserts in 2010, it is estimated that 220,000 residents have need of food assistance.
Supplemental Nutrition Assistance Program (SNAP) and Special Supplemental Nutrition Program for Women, Children, and Infants (WIC)

HUMAN

The Supplemental Nutrition Assistance Program, or SNAP—formerly known as the Food Stamp Program—is the largest program in the nation’s
hunger food safety net and offers food-purchasing and nutrition assistance to millions of eligible, low-income individuals and families. SNAP
is administered through the Food and Nutrition Service of the U.S. Department of Agriculture (USDA). SNAP benefits are distributed in North
Carolina through the Department of Health and Human Services, Division of Social Services.
The Special Supplemental Nutrition Program for Women, Children, and Infants, known as WIC, is a separate program administered by the USDA
Food and Nutrition Service, providing federal grants to states for supplemental food, health care referrals, and nutrition education to low-income
pregnant and postpartum women and to infants and children up to age five who are found to be at nutritional risk. In North Carolina, WIC
benefits are distributed through the Department of Health and Human Services, Division of Public Health.
Just over 14 percent of the households in Western North Carolina received SNAP benefits in 2013, about the same as the statewide percentage.
Regionally, the counties with the highest number of households receiving SNAP benefits were Rutherford (21.6 percent), Wilkes (18.6 percent),
and Avery (17.1 percent), while the counties with the lowest number of recipients were Watauga (8.6 percent), Henderson (9.6 percent), and
Jackson (9.9 percent).
A gap may exist in some counties between the number of individuals who may be eligible for food assistance through these programs and the
number of individuals who are receiving such assistance. Eligibility to receive SNAP and WIC benefits varies based on individual circumstances—
including available resources, income level, employment status, and other factors—but for identifying potential gaps at the county level, poverty
rates can serve as a general guide.
For example, households that fall below the poverty line but are not receiving SNAP benefits can help identify a potential gap in SNAP program
coverage. Using this measurement, Watauga County had the highest gap in SNAP coverage in the region, with 30.6 percent. With a 32.8 percent
household poverty rate in 2013, it is important to note the demographic difference between Watauga and other counties in the region due to
its large student population, who are less likely to earn incomes above the poverty level. Jackson County, too, has a large student population that
may also not accurately reflect poverty level statistics.
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Swain County had the second highest gap in coverage, using this measurement. With 11.5 percent of households receiving SNAP benefits and 23.4 percent of
households falling below the poverty line (the second-highest in the region), it is estimated that—in 2013—the SNAP program was not used by nearly 18 percent
of households that would otherwise have been eligible. Compare this to the 9.7 percent of eligible households in the state, and 8.8 percent in the nation, that did
not benefit from the program.
The WIC program determines eligibility using many factors. In 2011, it was reported that statewide WIC assistance covered
55.8 percent of eligible women, infants, and children in North Carolina, compared to 62.7 percent nationally. This is
consistent throughout the rest of the Southeastern region, which has the lowest WIC coverage rates when
compared to other regions. The Western region recorded the highest coverage rates nationally, at 74
percent. This also means, however, that 44.2 percent of eligible women, infants, and children
in North Carolina did not receive assistance through the WIC program.
Free and Reduced School Meal Programs
The National School Lunch Program and the School Breakfast
Program are a federally assisted meal programs providing
nutritionally balanced, low-cost or free meals to children
each school day. School districts and independent schools
that choose to take part in the programs get cash subsidies
and food from the USDA for each meal they serve. In return,
they must serve breakfasts and lunches that meet federal
requirements, and they must offer free or reduced-price meals
to eligible children. The USDA’s Food and Nutrition Service
administers the program at the federal level.
In North Carolina, the Department of Public Instruction
administers school meal programs through its School
Nutrition Services Section. Several programs are available
to North Carolina public, charter, and non-public schools
and residential child care institutions, including the School
Lunch Program, School Breakfast Program, the After School
Snack Program, the Special Milk program, the Fresh Fruit and
Vegetable Program, and the Seamless Summer Option.

Percent of Households Receiving SNAP Benefits (2013)

Percent of Households Below the Poverty Level and Not
Receiving SNAP Benefits (2013)
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Eligibility for participation in free or reduced-price meal programs is based on a variety of factors, including household income. For the 2012–
2013 school year, children living in four-person households may have been eligible for free or reduced-price meals if the household income
$42,643 or below.

HUMAN

In the 27 counties of Western North Carolina during 2012–2013 school year, 61 percent of admitted students were determined to be eligible
for free or reduced lunch programs. Percentages ranged from a high of 73.18 percent of admitted students in Cherokee County, 72.15 percent
in Rutherford County, and 71.70 percent in McDowell County to a low of 41.35 percent in Watauga County, 46.95 percent in the Asheville City
Schools District (the only school district in the region that is not county-wide), and 53.72 percent in Alexander County.
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Percent of Students (K–12) Receiving Free and
Reduced Lunches (2012–2013)
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Agriculture is a major industry in North Carolina (see Economic | Agriculture | Agriculture Overview). According to the North Carolina Department
of Agriculture and Consumer Services, the agricultural industry “contributes $78 billion to the state’s economy, accounts for more than 17 percent
of the state’s income, and employs 16 percent of the work force.” “Agriculture,” though, is a broad term that refers to the cultivation of soil for
farming—encompassing everything from raising livestock to growing lettuce. The statistics given by the NCDACS include food production, but
also include numbers for fiber production (such as cotton), non-food crops (such as tobacco), and forestry activities.

HUMAN

In the past many North Carolina farms have grown only one crop, but recent agricultural trends—such as a decline in nationwide tobacco sales
and higher demand for locally grown food—have encouraged farmers to invest in growing produce. Much of this produce is shipped out of the
state, and only a small percentage of farmers sell their products to their own region directly to individuals for human consumption. This could
include direct food sales at farm stands, farmers markets, and pick-your-own sites, along with many others. It excludes non-edible products such
as nursery crops, cut flowers, or wool, but does include livestock sales.
Of the 25 Western North Carolina counties for which data is available, 12 of them sell less than one percent of their food locally and directly to
individuals for human consumption—the highest percentage of food sold locally is seen in Madison County, at 9.2 percent, followed by Clay
County at 7.4 percent and Mitchell County at 5.4 percent. The annual revenue for this locally sold food varies greatly from county to county.
According to the 2012 USDA Census of Agriculture, sales ranged from $9,000 in Caldwell County to $2,025,000 in Henderson County. The mean
annual revenue for locally grown food in Western North Carolina was $377,370 dollars that year.
Farmer-Direct Outlets
Despite the relatively low numbers of locally grown food feeding the region, farmer-direct outlets are becoming increasingly popular. The 2007
Census of Agriculture found that farmer-direct sales in North Carolina increased 70 percent from 2002, and the 2012 Census of Agriculture
reported that farmer-direct sales in the state totalled $31.8 million dollars. While farms can sell their produce directly to grocery stores, some
of the most important outlets for local sales are produce stands, farm stores, and farmers markets. North Carolina is ranked tenth in the nation
among states with the highest number of farmers markets, and the 2014 North Carolina Fruit and Vegetable Outlet Inventory found that the 27
counties of Western North Carolina host 231 farmer-direct markets.

food, most notably low-income families. Nearly 20 percent of the population of Western North Carolina receives SNAP or WIC benefits (see Food Assistance Needs).
Some farmers markets in Western North Carolina, such as those in Ashe and Buncombe counties, are attempting to make themselves more accessible to lowincome families by accepting SNAP and electronic benefit transfer (EBT) payments. According to the Appalachian Sustainable Agriculture Project, “from 2010 to
2013, the number of NC farmers markets authorized to accept SNAP/EBT increased 175%, from 24 to 66 markets.” Unfortunately, such programs are often difficult
to maintain due to the licensing, paperwork, staff time, and fees involved. Further, nearly half of all markets in North Carolina are
run by volunteers, and recent state regulations requiring certification of vendors and the keeping of daily records are making
it increasingly difficult for unpaid managers to run markets effectively.
Other factors exist to limit the access of low-income families to farmers markets. Eighty percent of farmer’s
markets in the state are seasonal, resulting in a loss of access to local food during the winter
months. Farmers markets are often not conveniently located to those who rely on public
transportation, and many markets do not operate in any language other than
English, thereby hindering the shopping experience of non-native or nonEnglish speakers. Finally, locally grown food is often perceived as being
more expensive than pre-packaged products or produce from
large-scale growers, thus discouraging low-income families
from making farmers markets part of their shopping routine.
Since many low-income families lack the time or experience
needed to prepare fresh fruits and vegetables, some farmers
markets offer cooking classes or display signs detailing what
products are in season and how to prepare them. Others
are inviting conventional large-scale growers to sell at their
markets, ensuring that lower-priced staples are available for
low-income families. Farmers markets are also partnering
with local churches, outreach centers, and public health
departments to cross-promote nutritional services.

Percent of Agriculture Sold Locally (2012)

Barriers to Local Food Access
Despite the growing presence of farmer’s markets in Western North Carolina, not everyone is able to benefit from the availability of fresh, healthy
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Number of Farmers Markets, Farm Stands, and Produce
Stands (2014)
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Food Security

•

•

Served products from
school-based gardens or
farms in the cafeteria

•

•

•

•

•

•

•

Celebrated Farm to
School Month
Integrated Farm to
School concepts into
educational curriculum
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•

•

•

•

Promoted local efforts
through promotions

Hosted community
events

•

•

Had farmer/s visit the
school

Promoted locally
produced foods at
school
Generated media
coverage of local foods
in schools

•
•

•

•

•

•

Yadkin

Yancey

Watauga

•

Wilkes

Transylvania

Swain

•

•

•
•
•
•

•

Held taste tests/demos
of product from schoolbased gardens or farms
Conducted student ﬁeld
trips to farms

•

•
•

Used cafeteria food
coaches
Conducted edible school
gardening or orchard
activities

•

Surry

•

Rutherford

•

Polk

•

Mitchell

Jackson

•

Madison

Henderson

•

Macon

Haywood

•

McDowell

Graham

•

Cleveland

•

Clay

•

Cherokee

•

Caldwell

•

Held taste tests/demos
of locally produced foods

Burke

Buncombe

•

Avery

The U.S. Department of Agriculture’s (USDA) Farm to School program seeks to engage public school students with local food producers by
stocking cafeterias with locally grown food, organizing farm visits, and funding cooking classes, school gardens, and other hands-on learning
activities. Every year the USDA awards $5 million in grants to schools, tribal nations, producers, non-profit groups, and state and local agencies to
further these efforts. In addition, other farm to school contacts—such as trade agencies, universities, and public health organizations—facilitate
farm to school activities. For instance, in Western North Carolina the Appalachian Sustainable Agriculture Project (ASAP) hosts its annual Farm to
School Institute, which brings educators, community members, and health professionals together to discuss the future of farming and nutrition
in North Carolina schools.

•

Asheville City

HUMAN

Served locally produced
foods

Ashe

Farm to School

Alleghany

Although many factors influence food insecurity rates, education is one strategy that can help alleviate the effects of, and ultimately reduce,
food insecurity. Food, farming, and nutrition education provided to adults and children who are living in food-insecure households can help to
reduce local food insecurity and improve the quality of nutrition in these households. In Western North Carolina, two programs that provide food
education are the Farm to School program and the Expanded Food and Nutrition Education Program.
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Food Education

Regionally, during the 2011–2012 school year (based on data reported to the USDA), nine Western North Carolina counties had schools that conducted edible
school gardening or orchard activities, ten counties had schools that conducted field trips to local farms, and four counties had schools that brought farmers to
visit students at school. Eight counties had schools that held tastings and demonstrations of locally produced food in the classroom, and seven reported schools
that were integrating farm to school concepts into their wider curriculum. In addition, 12 counties reported schools that promoted locally grown food in general.
The table shows a full listing of Farm to School activities in the WNC region during the 2011–2012 school year, based on activities reported to the USDA Food and
Nutrition Service’s Farm to School Census Explorer Tool.
HUMAN

The last year has seen many opportunities presented to Western North Carolina schoolchildren through farm to school initiatives. Just a few examples of local farm
to school activities in the region include:
• Local child nutrition directors have teamed up with ASAP to treat children in Buncombe County to monthly “taste tests” of regional snacks prepared by local
farmers and chefs.
• One Buncombe County school—Glen Arden Elementary—received an ASAP grant to take students to visit a local farm, where they sampled honey,
interacted with farm animals, learned about growing crops, and took a hike through the property.
• In Henderson County, students at Glenn C. Marlow Elementary School were visited by a local chef who helped them turn local apples into delicious salads
and baked goods.
• Fifth graders in Haywood County took a field trip to a historic Waynesville farmers market, where they chatted with farmers and sampled local vegetables.
One way to measure the impact of regional farm to school
programs is to look at what percentage of public school dollars
is being spent on local food. This number varies widely in the 27
counties of Western North Carolina—ranging from two percent
in Watauga County to 30 percent in Polk County. Under the USDA
Farm to School program, school districts are allowed to define
“local” however they’d like, so depending on a school’s geographic
location “local” could mean food grown in the county, the state,
or the region. As noted above, however, many Western North
Carolina counties are making an attempt to bring truly local food
options into their cafeterias.
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Percent of Total School Food Dollars
Spent on Local Food (2011–2012)

In 2015, a dedicated group of farm to school stakeholders—including
representatives from education, state government agencies, private business,
and non-profit organizations—formed the Farm to School Coalition of North
Carolina (F2SCNC). F2SCNC aims to expand and strengthen farm to school
initiatives focused on K–12 students across the state through outreach, network
development, and capacity building. More information, including the coalition’s
strategic plan, can be found on its website: http://www.farmtoschoolcoalitionnc.
org/.

School Food Dollars Spent on
Local Food, per Number of
Schools (2011–2012)

Expanded Food and Nutrition Education Program
The Expanded Food and Nutrition Education Program is a federal government
initiative that aims to teach low-income families and youth how to “improve their
diets, improve their nutrition practices, stretch their food dollars farther, handle
food more safely, and increase their physical activity levels.” Lessons are delivered
by peer educators who typically live in the communities where they work and use
an interactive, hands-on approach to teaching. Classes can be held in anywhere
people gather—at churches, in community centers, through school enrichment
programs and 4H clubs, or at youth camps.
In North Carolina, the EFNEP program is administered by the North Carolina
Cooperative Extension Service. Nationally, the Cooperative Extension Service is
a partnership including county governments, a national network of land-grant
universities (in North Carolina, this includes North Carolina State University and
North Carolina A&T State University), and the USDA.

School Food Dollars Spent on Local
Food, per Number of Students
(2011–2012)

Number of Adult and Youth EFNEP
Group Programs (2013–2014)

During the 2013–2014 year, EFNEP program activities were reported in ten Western
North Carolina counties: Ashe, Avery, Buncombe, Jackson, Macon, McDowell,
Mitchell, Swain, Transylvania, and Yancey. During this period, 402 families and
306 youth groups (including activities conducted through 4-H clubs) took part in
EFNEP program activities.
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Education
Workforce Educational Attainment
An educated workforce has long been a fundamental element of economic development. People with more education tend to earn higher
wages, exhibit lower rates of unemployment, and substantially contribute to business recruitment and growth. However, it is also an indicator
of economic health because adults with higher education levels are more likely to locate in places offering the most economic opportunity.

Percentage of Population
with High School Degree
(>25 years old)

In the Mountain Resources Commission (MRC) region, 81.3 percent of the population (25+ years old) currently has at least a high school-level
education, up from only 74 percent a decade ago. Over the same decade, the percent of the population in the MRC region with at least a
bachelor’s degree has increased by a quarter, from 16.8 percent in 2000 to 21 percent in 2010.
HUMAN

Percentage of Population
with College Degree
(>25 years old)
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Education

Highest Degree Attained, by County

Workforce Educational Attainment
More than 85 percent of the population (25+ years) in Buncombe, Henderson, Transylvania, and Watauga Counties has at least a high schoollevel education. Over 30 percent of the population in Watauga County has at least a bachelor’s degree-level education, along with 25 percent
or more of the population of Buncombe, Transylvania, Polk, and Jackson Counties. Only 10 percent of the population in Yadkin County and 8
percent in Graham County have a bachelor’s degree-level education.

HUMAN
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Culture
Creative Vitality Index Indicators, 2011

Arts and Culture Overview

Description

Western North Carolina*

Index Value**

Index Value**

(compared to state)

(compared to nation)

In Western North Carolina, the arts provide jobs, attract visitors, create products, influence consumer spending, and build community vitality.

Economic Impact of Arts-Related Creative Enterprises
One way to assess the health of the region’s arts-related “creative economy” is with a diagnostic tool known as the Creative Vitality Index (CVI).
In the CVI, an area’s creative economy is defined as including for-profit and nonprofit arts-related creative enterprises and the key support and
service activities that sustain them.
In the accompanying table, the CVI scores for Western North Carolina are
compared with state and national averages, which are each set to a benchmark
index score of 1.00. For example, compared to the state average, the CVI score for
Art Gallery and Individual Artist Sales in Western North Carolina is 1.417, meaning
that sales in Western North Carolina are 41.7% higher than in the state as a whole
(on a per capita basis).

HUMAN

Compared to the state average, Western North Carolina’s strongest indicators
were the revenues of arts-related nonprofit organizations and sales by art galleries
and individual artists. Compared to the national average, the region’s strongest
The next generation of creative consumers learns about
indicators were jobs in creative occupations, the revenues of arts-related
traditional crafts at the Asheville Art Museum. Photo by Bob
nonprofit organizations, and book and record store sales. In 2011, total jobs in the
Donnan.
creative sector of Western North Carolina were 14,233 (see Creative Occupations
for breakdown), total industry sales were $126,304,000, and arts nonprofit revenues totaled $71,844,852.
Arts Organizations are those with a primary mission to pursue or support artistic endeavors. Examples include performing groups, art museums,
and art studios.

Population

1,118,419

Industry Data
Photography Store Sales
Music Store Sales
Book and Record Store Sales
Art Gallery and Individual Artist Sales
Performing Artist Participation

$1,058,000
$8,253,000
$22,424,000
$76,226,000
$18,343,000

0.541
1.032
1.093
1.417
1.001

0.255
0.777
0.787
0.561
0.331

Non-Profit Data
Arts Organization Revenue
Arts-Active Organization Revenue

$39,652,255
$32,192,597

1.518
1.413

0.811
0.543

14,233

1.034

0.832

1.113

0.684

Occupation Data
Total Jobs
Total CVI **

* Data are available for 23 counties: Alleghany, Ashe, Avery, Buncombe, Burke, Caldwell, Cherokee, Clay, Graham,
Haywood, Henderson, Jackson, Macon, Madison, McDowell, Mitchell, Polk, Rutherford, Swain, Transylvania,
Watauga, Wilkes, and Yancey.
** The CVI score of Western North Carolina is compared to a score of 1.00, which represents the state or national
average.

Arts-Active Organizations are non-arts organizations providing arts activity.
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Culture

Event-related spending by arts and culture audiences totaled $60.7 milion (excluding the cost of admission).

Arts and Culture Overview
Attendance to Arts and
Culture Events

Economic Impact of Nonprofit Arts and Culture Programs
Another assessment of the economic impact of the arts on the region’s economic prosperity can be found in Arts & Prosperity IV, a national study
conducted by Americans for the Arts – a national nonprofit organization dedicated to advancing the arts and arts education – to document the
economic impact of the nonprofit arts and culture industry in 182 communities and regions in the United States.

HUMAN

The accompanying tables detail findings from the Arts & Prosperity IV study showing the 2010 economic impact of nonprofit arts and culture
organizations and their audiences in 23 of the Mountain Resources Commission (MRC) counties (study findings include all MRC counties except
Alexander, Cleveland, Surry, and Yadkin).

+

Total Attendance to Arts and Culture
Events

Resident* Attendees

+

Non-Resident*
Attendees

=

All Cultural Audiences

682,405

293,854

976,259

Percentage of Total Attendance

69.9%

30.1%

100%

Average Event-Related Spending per
Person

$16.66

$58.90

$29.59

$35,332,738

$35,369,380

$60,702,118

Total Event-Related Expenditures

Nonprofit arts and culture event attendees spend an average of $29.59 per person (excluding the cost of admission).
Direct Economic Activity

+

Total Industry Expenditures

Arts and Culture Organizations

+

$73,333,828

Arts and Culture
Audiences

=

Total Industry Expenditures

$60,702,118

$140,035,946

Spending by arts and culture organizations and their audiences supports jobs and generates government revenue.
Total Economic Impact
of Expenditures (Direct &
Indirect Impacts Combined)
Full-Time Equivalent (FTE) Jobs
Supported

+

Economic Impact of
Organizations

+

Economic Impact
of Audiences

=

Resident* Attendees

Non-Resident*
Attendees

All Cultural Audiences

Meals and refreshments

$9.82

$19.11

$12.64

Souvenirs and gifts

$2.55

$7.96

$4.18

Ground transportation

$1.66

$7.22

$3.35

Overnight lodging (one night only)

$0.73

$19.35

$6.49

Other/miscellaneous

$1.90

$5.26

$2.93

Average Event-Related Spending per Person

$16.66

$58.90

$29.59

Total Economic Impact

2,942

1,713

4,655

Household Income Paid to Residents

$65,281,000

$42,568,000

$107,849,000

Revenue Generated to Local
Government

$2,095,000

$4,233,000

$6,328,000

Revenue Generated to State
Government

$2,472,000

$3,811,000

$6,283,000
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Category of Event-Related
Expenditure

* For the purposes of this analysis, residents are attendees who live within the counties
of Alleghany, Ashe, Avery, Buncombe, Burke, Caldwell, Cherokee, Clay, Graham,
Haywood, Henderson, Jackson, Macon, Madison, McDowell, Mitchell, Polk, Rutherford,
Swain, Transylvania, Watauga, Wilkes, and Yancey. Non-residents live outside the region.
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Culture
Western North Carolina abounds in churches of several denominations, denominationally affiliated camps, and retreat centers. Many visitors
return to this area to seek the spiritual foundations and awe-inspiring beauty they once experienced as children at summer camp in the
wilderness of Western North Carolina.

Spiritual Values
The beauty of Western North Carolina has been known to inspire deep psychological and spiritual reactions in many of those who encounter
its brilliant landscapes – reactions not too different from the aged yet fundamental respect and admiration to the bountiful resources the land
provides. The Cherokee Indians, early inhabitants of the region, sought to protect and nurture this land not only for what it could offer, nor for its
striking beauty, but through the belief that the land itself was alive. As it provided for the people, praises were returned and efforts were taken
to safeguard its enduring vitality.

Another examination of human response to the natural environment was documented in a 1999 study, which confirmed that spending time in
natural areas, specifically wilderness, provides people with a rich array of visual, auditory, olfactory, and other sensory cues that make them feel
that the place has come “alive,” and hence spiritually inspirational.
The beneficial aspects of wilderness recreation include not only the potential for physical and emotional growth, but also the opportunity to
develop spiritually. What’s more, once one is influenced to seek out spirituality and attempts to contemplate their own concepts of notions
such as being or existence, they may find unique opportunities to project their understanding throughout their everyday lives to enhance their
connection with others in their community or in the natural world.

Landscape by George Masa

Spiritual Retreats by Theology or Denomination, 2010

We need wilderness preserved – as much of it as is still left, and as many kinds – because it was the challenge against which our character as a people was
formed. The reminder and the reassurance that it is still there is good for our spiritual health even if we never once in ten years set foot in it. It is good for us when
we are young, because of the incomparable sanity it can bring briefly, as vacation and rest, into our insane lives. It is important to us when we are old simply

Theology

because it is there – important, that is, simply as an idea.
– Wallace Stegner, from his Wilderness Letter

View of the Great Smoky Mountains National Park from Mt. Mitchell
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HUMAN

Cherokee land is traditionally held in common by the tribe, allowing individual family groups to occupy it as needed, thus providing a connection
to the land that encourages responsibility for its conservation and protection – the more that is required, the more care is taken to ensure it
continues to provide. Being that the Cherokee depended on the land for crops for food, herbs for medicine, materials for shelter, clothing and
tools, and for artistic and spiritual inspiration, much was at stake. Such reliance prompted efforts of conservation on the concept of reciprocity –
the belief that life is cyclical and actions have both short- and long-term consequences.
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Western North Carolina abounds in churches of several denominations, denominationally affiliated camps, and retreat centers. Many visitors
return to this area to seek the spiritual foundations and awe-inspiring beauty they once experienced as children at summer camp in the
wilderness of Western North Carolina.

152 | Western North Carolina Vitality Index

Western North Carolina Vitality Index | 153

Culture
Creative Occupations

Culture
Creative Occupations
Western North Carolina’s “creative economy” encompasses a diverse array of occupations, including photographers, writers and authors,
musicians and singers, fine artists, designers, actors, architects and landscape architects, librarians, and public relations professionals. In 2011,
total jobs in this sector were 14,233.

HUMAN

A breakdown of the region’s creative sector jobs is shown in the accompanying table. Some creative occupations are better represented in
Western North Carolina than statewide or nationally on a per capita basis. This is particularly true of landscape architects, commercial and
industrial designers, set and exhibit designers, music directors and composers, and craft artisans (compared to state averages). Data are drawn
from the Creative Vitality Index (CVI) diagnostic tool, which identifies standard creative occupations. Because the data are compiled from national
labor statistics that rely on self-reporting, it is likely that the number of creative occupations is undercounted.
Location Quotient (LQ) is an index value for each occupation, measuring whether or not there is a per capita concentration of an occupation
within the area being measured. In the accompanying table, the CVI scores of Western North Carolina are compared with state and national
averages, which are each set to a benchmark index score of 1.00. For example, compared to the state average, the LQ score for Writers and
Authors in Western North Carolina is 1.17, meaning that the number of writers and authors in Western North Carolina is 17% higher than in the
state as a whole (on a per capita basis).

Creative Occupations in Western North Carolina*, 2011
Occupation Type
Photographers
Musicians and Singers
Writers and Authors
Graphic Designers
Art Directors
Music Directors and Composers
Multi-Media Artists and Animators
Directors, Religious Activities
Public Relations Specialists
Librarians
Architects, Except Landscape and Naval
Floral Designers
Editors
Interior Designers
Radio and Television Announcers
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Jobs
2,619
1,768
1,327
1,122
646
590
574
568
559
499
426
362
349
285
268

LQ

LQ

(compared to state)

(compared to nation)

1.00
1.22
1.17
0.95
1.21
1.19
1.09
1.10
0.76
0.87
0.93
1.21
0.93
1.05
0.98

0.82
1.03
0.92
0.81
0.92
1.21
0.88
1.38
0.51
0.90
0.72
1.12
0.64
0.96
0.88

Occupation Type
Producers and Directors
Commercial and Industrial Designers
Fine Artists including Painters, Sculptors, and Illustrators
Agents and Business Managers of Artists, Performers, and Athletes
Actors
Media and Communication Workers, All Other
Landscape Architects
Advertising and Promotion Managers
Audio and Video Equipment Technicians
Public Relations Managers
Broadcast Technicians
Set and Exhibit Designers
Fashion Designers
Film and Video Editors
Technical Writers
Camera Operators, Television, Video, and Motion Picture
Choreographers
Sound Engineering Technicians
Dancers
Musical Instrument Repairers and Tuners
Media and Communication Equipment Workers, All Other
Total
Craft Artisans **

Jobs
223
215
204
195
174
174
143
124
123
115
108
85
65
55
51
49
46
33
31
30
28
14,233
453

LQ

LQ

(compared to state)

(compared to nation)

0.94
1.45
1.19
1.12
1.08
0.96
1.56
0.98
0.84
0.63
0.93
1.27
1.09
0.82
0.37
0.73
1.12
0.90
0.93
0.99
0.60

0.54
1.10
0.94
0.87
0.60
0.74
1.35
0.61
0.52
0.50
0.77
1.37
0.60
0.57
0.28
0.45
0.57
0.45
0.50
0.85
0.37

1.32

not available

Source: Economic Modeling Specialists, Inc. Complete Employment
* Data are available for 23 counties: Alleghany, Ashe, Avery, Buncombe, Burke, Caldwell, Cherokee, Clay,
Graham, Haywood, Henderson, Jackson, Macon, Madison, McDowell, Mitchell, Polk, Rutherford, Swain,
Transylvania, Watauga, Wilkes, and Yancey.
** Craft Artisans are not included in the CVI’s standard set of creative occupations.
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Culture
Craft Heritage
Considered one of the nation’s leading centers for craft production and education, Western North Carolina boasts a great variety of crafts
viewable at festivals, galleries, and museums. More than just a representation of the region’s rich heritage and traditions, the industry contributes
substantially to local economic growth.
A 2008 economic impact study (2007 data) showed the professional craft industry in 25 Western North Carolina counties to have a total direct
impact of over $206 million annually. Additionally, 56 percent of surveyed craft artists reported working full-time at their craft and 33 percent had
full and/or part-time employees, representing a contribution to local employment opportunity.
HUMAN

Western North Carolina offers the greatest concentration of craft education in the country. Fifty percent of graduates from area craft residency
programs remain in the region to establish their own studios. The health of the region’s craft industry is connected with tourism, as 60 percent
of surveyed craft consumers came from outside the state and 16 percent from other parts of North Carolina.

156 | Western North Carolina Vitality Index

Stecoah Valley Artisans Gallery, Stecoah (Robbinsville), NC

Beth Mangum, Mangum Pottery, Weaverville, NC.
Photo courtesy Beth Mangum.
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Culture
Music Heritage

Traditional Music in Western North Carolina

Visitor Spending at Music Venues

Culture
Music Heritage
The mountains and foothills of Western North Carolina are world-renowned for their living traditions of old-time and bluegrass music. In 2003,
this vibrant music heritage spurred the launch of the Blue Ridge Music Trails as a tool for heritage tourism development and helped earn the
region a Congressional designation as the Blue Ridge National Heritage Area. While traditional music is but one part of all the music activity in
Western North Carolina, it is of interest here because it remains a cornerstone of the region’s cultural identity.

Research by a partnership of the Blue Ridge National Heritage Area and the North Carolina Arts Council.
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There are more than 160 traditional music
venues and recurring events in Western
North Carolina.
Audiences at 26 Blue Ridge music venues
in 18 counties were surveyed in 2011.

National Significance

Varied
Attractions

Event size ranges from
40 to 80,000 participants

40% of attendees came
specifically for the event
99% of attendees would return again!

Western North Carolina has many distinctions in the arena of traditional music. Among them are:
HUMAN

• Few places have had more influence on the development of the banjo in America. Musicians from the Western Piedmont and Mountain
region – including Earl Scruggs, Charlie Poole, and Snuffy Jenkins, among many – are recognized as the creators and popularizers of
modern banjo styles.

• Clogging in Western North Carolina is recognized as among the most highly-developed vernacular dance traditions in the country.
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Haywood County is the birthplace of team square dancing, which first originated there in the 1930s.

116,000

• One of the longest unbroken ballad-singing traditions in America is found in Madison County, where English folk-song collector Cecil
Sharp first documented singers prior to World War I.

• The Mountain Dance and Folk Festival, started in
Asheville by Bascom Lamar Lunsford in 1928, is the oldest
continuous folk festival in the United States and is the
model for the National Folk Festival.

• Twelve ballad singers, old-time fiddlers, and banjo
players from Western North Carolina have received the
nation’s greatest honor in the traditional arts – the National
Heritage Fellowship awarded by the National Endowment
for the Arts. The combined number of North Carolina
recipients for these musical genres exceeds that of any
other state in the nation.

Old Fort Mountain Music. Photo by Cedric N. Chatterley,
courtesy of the North Carolina Arts Council.
158 | Western North Carolina Vitality Index

Attendees who travel specifically for
the event spend 1.85 times more than
visitors in the area for other reasons.

Not holding these events would be a
loss of >$13.5 million in spending in
the region.

Total audience
members at
surveyed events

2.9

Average number
of nights’ lodging
spent by out-oftown audiences

For every 100 visitors, more than $4,000 will be spent in the community.

1.25%

Average
percentage of
annual household
income spent on
music

10

States represented
in audiences
surveyed

Venues, Events, and Economic Impact
The number of venues and recurring events – music halls, jamborees, festivals, fiddlers’ conventions, concert series, jam sessions, and the like – dedicated to
presenting traditional music and dance in Western North Carolina is remarkable. A conservative count in 2011 put this number at 160*.
That same year, visitor research conducted at 26 of these venues and events revealed a direct economic impact of $18.6 million and a total economic impact of
$20.7 million, when factoring in indirect and induced impacts. Nearly 40 percent of visitors surveyed at these sites said that the primary purpose of their trip to the
area was specifically to attend the music event at which they were surveyed. Over 99 percent of surveyed visitors stated that they intended to return to the same
event the following year, indicating a very high level of customer satisfaction. A typical community event of this type can be expected to return more than $4,000
for every 100 visitors attending.
* These venues and recurring events have a primary focus on the presentation of
old-time and/or bluegrass music, or have dedicated a significant proportion of their
programming to such music. Also included are shape-note and gospel singing events
that occur at least annually and that invite public participation.
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Music Heritage

References

Youth Engagement

Population

In Western North Carolina, old-time and bluegrass music continue to be passed from generation to generation as living traditions. While these
music traditions have always been handed down informally within families and communities, a more recent development is the establishment
of after-school programs that provide kids with more formal opportunities to learn traditional music from musicians in their community.

Current Population

The first of such programs was launched in Alleghany County in 2000 by guidance counselor and musician Helen White. Known as Junior
Appalachian Musicians (JAM), the program was so successful that arts organizations and school systems in many Western North Carolina
counties sought to establish their own programs. The North Carolina Arts Council and Blue Ridge National Heritage Area have provided funding
to support these efforts. The North Carolina Arts Council administered the 2011-2012 JAM programs, and other statewide after-school traditional
arts programs, under the rubric Traditional Arts Programs for Students (TAPS).

U.S. Department of Commerce, United States Census Bureau. 2010 Census Files. DP-1, DP-2, DP-3, DP-4, and DP-5.
Accessed from: http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml.

Historical Population Trends
Projected Percent Change in Population, 2010–2025: North Carolina State Office of State Budget and Management.

Health
Historical Perspective

In the 2011-2012 school year, JAM programs were operating in 12 Western North Carolina counties, serving a total of 581 students, engaging
52 instructors, and reaching over 8,400 audience members through showcase events and performances. While it is not practical to count
the number of young traditional musicians across the region, the numbers of these after-school programs and students served by them are
reasonable indicators of efforts within communities to cultivate and encourage the next generation of old-time and bluegrass musicians.

Map data from the National Land Cover Database 2006, published by the Multi-Resolution Land Characteristics Consortium (MRLC). Accessed from: http://www.mrlc.gov/.

Children’s Health
North Carolina Department of Health and Human Services, Division of Public Health, Nutrition Services Branch, North Carolina Nutrition and Physical Activity Surveillance System. Accessed from: http://
www.nutritionnc.com/pdfPregPed/ncpass/2010/TableCountyObesityRates.pdf.
North Carolina Department of Health and Human Services, State Center for Health Statistics. 2011 Infant Mortality Statistics for North Carolina.
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Accessed from: http://www.shepscenter.unc.edu/hp/prof2010.htm.
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U.S. Department of Agriculture. Access to Affordable and Nutritious Food: Measuring and Understanding Food Deserts and Their Consequences. Report to Congress. Washington: Government Printing
Office, June 2009. Accessed from: http://www.ers.usda.gov/media/242675/ap036_1_.pdf.
U.S. Department of Agriculture, Economic Research Service. Food Access Research Atlas.
Accessed from: http://www.ers.usda.gov/data-products/food-access-research-atlas.aspx#.Ue6LCmRAQvs.
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Cecil Gurganus’ fiddle class at the Jones House in Boone enjoys playing a tune
with musical guests Gail Gillespie and Alice Gerrard (on sofa), March 2010.
Photo by Mark Freed.
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Asthma Occurrence
North Carolina Department of Health and Human Services, Division of Public Health, Chronic Disease and Injury Section, North Carolina Asthma Program.
Accessed from: http://www.asthma.ncdhhs.gov/index.htm.
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Looking at the region’s status on land use, housing,
transportation, water supply, energy, and natural stressors,
hazards, and risks, this analysis covers the places we work, shop,
play, travel, and live. Through careful planning, these uses can be
balanced to minimize their environmental impacts in order to
ensure a lasting and productive community.
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Land
Land Cover

Land
Land Cover
Land Cover refers to the vegetation, structures, or other features that cover the land, as opposed to Land Use, which refers to how land is used by
humans. Land Cover, for example, describes land covered by grass, trees, water, or large buildings surrounded by lawn.

Western North Carolina Land Cover (2006)

Western North Carolina contains few major urban centers, and its landscape is covered predominantly by forest. Largely a rural area, the region is
connected by two major interstate highways, state highways, and secondary roads, with large areas of open space and low intensity development,
pasture, and grassland. Most development tends to be concentrated around these interstate corridors.
The region includes the North Carolina section of the Blue Ridge Parkway, also named “America’s Favorite Drive”; the Great Smoky Mountains
National Park, which spans from Western North Carolina into Tennessee and is America’s most visited national park; and the Pisgah and Nantahala
National Forests, two of the most visited national forests in the U.S. The Parkway winds through popular destination points such as Mount
Mitchell, the highest mountain east of the Mississippi River, and Mount Pisgah, known for its breathtaking panoramic mountain views.
BUILT
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Land Use per Capita and Change
Land Use per Capita
Western North Carolina is not getting any larger, and our population will continue to grow. The pressures of population growth can be
compounded by inefficient uses of land. In recent years, we have taken to converting a bigger piece of mountain forest and farmland to
development for each person living in our region. In 1976, only .06 acres of land were developed for each Western North Carolina resident. In
2006, we had developed .37 acres of land per resident. By 2030, we are projected to develop .5 acres of land for each resident of the mountains,
a 900% increase from the 1976 number.
While more development creates the potential for more economic opportunities, we must be mindful that buildable land is not in limitless supply
in order to manage our mountain lands for long-term prosperity. Furthermore, sprawling development of land can have a disproportionate
impact on the mountain environment as compared to more concentrated, efficient development patterns.

Land use patterns have changed dramatically over the past few decades. The map shown below, constructed from satellite imagery collected in 1976, includes
25 of the 27 counties in the Mountain Resources Commission region (data for this study has not been completed for Surry and Yadkin Counties). The map shows
four primary land use categories: developed, undeveloped, water, and protected. Developed land is defined as land that has large amounts of paved (impervious)
surfaces. This includes major roads, subdivisions, towns, and shopping areas. Undeveloped land includes forests and farms with minor roads and farm buildings.
Protected land is owned or managed by entities that strive to limit the amount of land use conversion, such as national and state forests and parks and land
conservancies. By comparing past and present land use, assumptions can be made about future land use trends. If these trends are inconsistent with our desired
future condition, we can attempt to identify and implement alternate outcomes that sustain natural systems while still providing services for a growing population
and maintaining economic development.
The land use in 1976 did not vary greatly from land use for the preceding 50 years. There are a few urban
centers, connected by interstates, and large regions of connected green space. The map shows initial
pressure from development along secondary roads, but on average less than one percent of the
land is truly developed. Per capita land consumption, which can be thought of as a “human
footprint,” stood on average at less than .06 acres per person.

BUILT

Land Use Change
The term Land Use refers to the economic use to which land is put. For example, is the land being used for commercial purposes (stores, office
buildings, apartments, etc.) or for industrial purposes (factories, assembly plants)? Land Use Change is the conversion of forest into agricultural
or developed land. Land use change can be a factor in carbon dioxide concentration in our atmosphere, and is thus a contributor to climate
change. The Intergovernmental Panel on Climate Change estimated that land-use change contributes a net 1.6 ± 0.8 gigatonnes (Gt) of carbon
per year to the atmosphere. For comparison, the major source of carbon dioxide – emissions from fossil fuel combustion and cement production
– amount to 6.3 ± 0.6 Gt carbon per year. In addition, the extent and type of land use directly affects wildlife habitat and thereby impacts local
and global biodiversity.

1976 Land Use

Historical Perspective
Since humans arrived in this region, they have disturbed the land – sometimes lightly, and at other times severely. Human impacts have included
the utilization of natural resources, the introduction of exotic plants and disease, extinction of species, and urban development. These impacts
raise concern because their long-term consequences are often unknown. Also, the human process of disturbance is often much greater in
magnitude than typical natural disturbances. Land conversion is a significant threat to biodiversity in Western North Carolina. As the landscape
becomes more developed, areas that were once forest or other natural systems are cleared for houses and infrastructure. With habitats removed
and natural systems fundamentally altered, many native plants and animals cannot survive. These plant and animal species must move to other
suitable areas – which may or may not exist nearby.
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Current Picture
In Western North Carolina, land use in the early 1970s did not vary greatly from land use over the preceding 50 years. In the late 1970s, however,
the region experienced a drastic change in land use patterns. The completion of Interstate 40, a strong domestic economy, and a desire to travel
reopened Western North Carolina to tourism and to seasonal home markets. Low energy costs allowed residents to commute long distances
to work, making it easier to live in a rural area and work in an urban center. Furthermore, land values in most of Western North Carolina were
relatively inexpensive compared to the rest of the U.S. These factors, coupled with an ideal mountain climate compared to the surrounding
southeastern U.S., gained the attention of a national audience.
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2006 Land Use

The 2006 land use map for 25 of the 27 counties in the Western North Carolina region (excluding Surry and Yadkin Counties) demonstrates some
astonishing changes from land use in the early- to mid-1970s. Not only was there a rapid conversion from rural to developed land, but each
individual also came to occupy more land. Per capita land consumption – or the “human footprint” – increased from an average of .06 acres per
person in 1976 to an average of .42 acres per person in 2006. While an average of less than one percent of the land was developed in 1976, 6.3
percent of the land was developed by 2006.
Few natural systems can withstand this rapid rate of change, and Western North Carolina is no different. While many new residents to the region
settled on old farms and in valleys, there has also been a move “up the mountain.” In the pursuit of better views and perceived quality of life,
many new homes are built on land that had been forested for generations. This trend displaces wildlife and exposes the forest to a wide range
of threats. Fortunately, many forward-looking individuals and groups recognize the need to protect important natural systems and have added
to the amount of protected lands in the region.
One Possible Future
As the region’s population grows (a 20.3 percent increase is projected from 2006 to 2030), the rate at which rural land is converted to urban use
will also increase. The map shown at right projects land use change by 2030 for 25 of the 27 counties in the region (excluding Surry and Yadkin
Counties). The projection is based on a statistical model that incorporates factors such as distance to roads, attraction of employment centers,
percent slope, and “pressure” exerted by already developed areas. A separate factor is the millions of acres of national and state forest- and
parklands that annually attract well over 10 million visitors to the region. It is likely that some small percentage of these visitors will relocate to
the area. It is hard to know whether the high rate of development that occurred during the previous 30 years will continue; however, this map
shows one likely future scenario. Based on this model, by 2030 an additional 418,364 acres will be developed in these 25 counties.

Projected 2030 Land Use

For more information on the study from which this data is taken, including profile data by individual county, visit the UNC Charlotte Urban
Institute website. (See Appendix on p.196 for reference URL.)
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Forest Fragmentation
North Carolina’s forests are changing. In recent decades, the pace of development in rural, forested areas has increased significantly, with the
trend expected to continue to rise over the long term. The USDA Forest Service estimates that over the next two decades the density of
residential housing will increase on nearly a third of private lands neighboring National Forests in North Carolina. As land is converted from
forest to developed uses, forest habitats are broken into ever-smaller fragments. This fragmentation of forested areas has consequences both for
forests and for the people who live near them. For some wildlife, fragmented forests are less desirable habitat, impacting population numbers
and resilience. Fragmentation also creates more access for invasive species. Fragmented forests are less effective at regulating the movement of
storm water, protecting water quality, and preventing erosion. The fragmentation of forests with new housing development also increases the
exposure of homeowners to wildfire risks, increases the risk of wildfire ignitions, and makes fighting fires more difficult.
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Conversion to Developed Land
It is estimated that 214,265 acres of land area (an area about the size of Yadkin County) forested in 2006 will be converted to developed land
by 2030 in 25 of the 27 counties covered by this Index. Continued development leads to several challenges, including the amount municipal
governments must spend to provide services to residents. For example, continued development leads to an increase in landslide risk from the
erosion of steep slopes, more frequent flooding from altered terrain and hydrology, and an increase in wildfire potential (studies show that 96
percent of all fires are caused by human activity). In addition, and as demand for recreation grows, land use patterns will shift towards the center
of mountain ranges, thus threatening vulnerable habitats.
Although land conversion is one of the biggest threats to Western North Carolina’s forests, it is also one over which humans have direct control.
There are effective ways to mitigate the negative impacts of land conversion on the natural system, including:
BUILT

• the preservation and restoration of critical habitat so that species may adapt and survive,
• the control of invasive species through chemical and mechanical treatment,
• the management of lands around water bodies (which are among the most sensitive areas likely to experience
environmental stress with increased human activity), and
• reduction of the risk of wildfire by creating residential landscapes that, by design, help to reduce the spread of fire.
As land is converted from “undeveloped” to developed, the economics, politics, infrastructure, and quality of life of the region also change. New
partnerships and constituencies are needed to assist communities, developers, and property owners in making informed decisions. From this,
mechanisms that enable and encourage cooperative and cross-boundary management become necessary.
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Timberland Ownership

Non-industrial private landowners across the state retain their timberland for a number of reasons. In addition to investment and income generation potential, the
value of family inheritance, pride of ownership, wildlife watching, hunting, and recreation are also important. There seems to be a strong relationship among all of
these factors rather than an ordered priority.

Forests have strongly shaped the landscape of Western North Carolina. Wood
has been vital for subsistence and commerce for many generations. Practically
all of the region’s forests have been harvested at least once since the mid1800s, and a timber industry exists here today. Forest productivity depends
on many factors, including natural conditions (such as climate, soils, elevation,
aspect, and latitude) and timber management, which influence timber
stocking levels, forest health, and species mix. While the effects of natural
conditions are seen across all ownerships, land management strategies tend
to be applied differently on public and private lands.

Forests take a long time to grow, and today’s decisions have long-term impacts and benefits. A management plan allows a forestland owner to identify goals for
timber production as well as protection of other forest attributes and to determine what the best course of action would be to achieve their goals. Timber and
non-timber goals can be planned at the same time. Owners can protect soil and water, wildlife habitat, natural beauty, or other important resources with little
expense if planned before harvest. Timber stand improvements can address sites that are seriously damaged and in need of a salvage operation, over-mature
stands, or stands deficient in stocking. Timber harvests create open areas and road access that can also improve wildlife habitat, provide recreation, and enhance
natural beauty. Careful planning of management activities can also help assure a periodic cash flow.
When asked about future intentions regarding ownership, the majority of non-industrial timberland owners plan only minimal or no activity. When an activity is
cited, it is typically harvesting timber and firewood, deeding land to heirs, or investing in more timberland.
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How does ownership influence land management?

Pisgah National Forest Sign

National forest management differs significantly from private land
management, resulting in different forests and patterns of timber production.
In national forests, the terrain is usually more rugged and there are fewer roads,
making these lands more expensive to harvest. A mandate to manage for
non-timber values, such as protection of biodiversity, restoration of degraded
systems (e.g., reintroducing fire to fire-dependent communities or restoring
viable native plant communities by controlling invasive species), and public
access also represents a significant difference.
While all forests are environmental and economic assets for the Mountain
Resources Commission (MRC) region, clearly privately-owned forests
contribute a significant proportion of these assets in terms of providing clean
and abundant water, clean air, employment and economic opportunities,
habitat for plants and animals, and carbon sequestration. Although access to
privately-owned timberland is often restricted, these lands provide all citizens
with environmental benefits and services; for example, private timberlands
still sustain wildlife and provide scenic vistas even though the public may not
be permitted to hunt on the land or use it for recreational purposes.
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Parcel Density
Though often overlooked, the density of actual parcels (a tract of land or real property owned by individuals, a group of people, organizations,
the government, etc.) provides an excellent view of development across a region, state, or beyond. Parcel density does not take into account
how individual parcels are used, but provides guidance as to where development has or is likely occurring. A primary advantage to parcel
density over other land use metrics is that parcel density analyzes what is actually on the ground, versus modeling land use from satellite and
other remote sensing techniques, which can cause vast underestimations in land use densities due to the cover of tree canopies. With closer
estimations, trends in land use can be identified. For example, once a parcel has been subdivided, it is more likely to become developed. As
parcels are subdivided into smaller and smaller tracts, these areas place a greater stress on the natural environment.
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Parcel Density Analysis

It is noticed that parcel density across Western North Carolina is typically highest around city and town centers – such as in Buncombe County,
which contains the highest parcel density – but can also remain high along frequently-used travel corridors. Isolated pockets of high density,
such as in Wolf Laurel or Beech Mountain, also exist. Further analysis of parcel density will also reveal changes in the sizes of parcels, such as in
Buncombe County, where the number of parcels greater than 10 acres is very low and continues to decrease.
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Housing

Housing Structure Type, by County

Occupied and Vacant Housing, by County

Housing Overview
Housing is quite variable across the Mountain Resources Commission (MRC) region, and can be compared based on a variety of metrics. The first
map shows the number of housing units per county. This map resembles the total population map for the region; the more people you have,
the more houses you need. However, the map only begins to tell the story. The graph shows the difference in single-unit structures, multi-unit
structures, and mobile homes. In all of the counties, there is not much variance in the percentage of single-unit structures, at about 70 percent
of the total. This reflects the rural nature of the region. Note that only Buncombe, Watauga, and Avery Counties have large percentages of multiunit structures (apartments and condominiums).

BUILT

One statistic that is striking is the abundance of mobile homes – only three counties in the region have fewer mobile homes than the state
average. The abundance of mobile homes in the region is probably related to the lower cost of owning or renting a mobile home versus that of
other housing types. The second map, displaying median home price, shows that counties with a large percentage of mobile homes also show
a lower median home price.
Housing Units per County

Median House Values

How are these dwellings being utilized? The second graph shows the percentage of occupied versus vacant dwellings, with the occupied category being divided
between owner-occupied and renter-occupied. The vacant percentage includes residences that are used only seasonally. Ten counties in the region have vacant
percentages higher than 30 percent. One other interesting point to notice in the graph is the anomaly seen in Watauga County. There is an almost even distribution
between the three categories of occupancy in Watauga – the only county in the region to exhibit this distribution. This is probably due to the presence of Appalachian
State University and the nearby ski resorts.
The statistics show a large and growing discrepancy in housing cost, utilization, and affordability in the mountains. There are many large, expensive homes used only
a few months a year, but there is a growing demand for entry-level homes and for more affordable housing for either renting or owning.
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Housing unit density can be used to help understand the demographic, cultural, or natural aspects of the region – for instance, to examine
whether a particular area is urban or rural, to determine the prevalence of a particular housing type, or to view an area’s terrain or natural
landscape. For example, in 2010 Swain and Graham Counties had the Mountain Resources Commission (MRC) region’s lowest housing densities
per square mile, which could be related to the available land needed to support housing infrastructure or the prevalence of mobile homes
in those counties. Note also that Swain and Graham Counties have some of the lowest populations in the entire MRC region (see Human |
Population | Current Population).

BUILT

Housing Unit Density, Number per Square Mile

The change in housing units shows the increase or decrease of all housing units in an area over a period of time, and can be used to measure the
growth (or decline) experienced in that area. Additionally, a look into the type of homes that experience growth or decline can indicate how an
area is changing. An increase in single-family homes, for example, can indicate growth into areas that can accommodate the space needed for
individual home developments, possibly outside a community center. In contrast, an increase in apartments or other multi-unit structures may
indicate a more dense pattern of growth, perhaps within or near a community center.
In the Mountain Resources Commission (MRC) region, each of the 27 counties experienced a positive percentage increase of homes between
2000 and 2010. Watauga, Jackson, and Cherokee Counties had the highest percent of increase, at 38.8, 34.5, and 30.8 percent, respectively, and
Cleveland, Surry, and Madison Counties saw the lowest increases, at 7.6, 8.5, and 9.1 percent, respectively.
The large housing unit increases in Jackson and Watauga Counties could be related to the universities located in those counties – Western
Carolina University in Jackson County and Appalachian State University in Watauga County – and growth in their student populations. If this
is the case, the expectation would be to see increases in apartments and other multi-unit housing types along with increases in single-family
homes. However, the data does not support this expectation, as the type of housing structure for these counties – and for the entirety of the
MRC region – has experienced very little change in the distribution of housing types over the last decade. Another explanation might be found
in the fact that both Jackson and Watauga Counties have experienced a significant increase in population during the last decade, at 21.6 and
19.6 percent, respectively. In comparison, the entire MRC region saw a 9.8 percent population increase during the same period. The high rate
of population growth in Jackson and Watauga Counties could account for the increase in overall housing unit structures, while maintaining the
same housing type distribution.
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The property tax in North Carolina is assessed locally, collected by the counties, and is attributed to a property per each $100 of value. How a
property is valued depends on many factors, including how the property is used, its value relative to other properties in the taxing region, and
the cost of services provided to the property by the local government. Ranging from the lowest tax rate of $0.28 in Jackson and Macon Counties
to a high of $0.72 in Cleveland County, the varying cultural and economic landscapes of the Mountain Resources Commission (MRC) region have
each county responding to the presence of different challenges and resources.

BUILT

For example, a factor influencing the lower property tax rates of the southwestern portion of the MRC region (including Jackson, Swain, and
Macon Counties, among others) and the northern counties along the Tennessee border (such as Watauga, Avery, and Ashe Counties) could be
driven by the presence of seasonal vacation homes and their impact on each county’s local economy. Since many of the homeowners do not
live in these homes full-time, the requirement for government services to these properties is limited and is thus a likely reason for lower tax rates
in those counties.

Property Tax Rate per $100 Value

In the MRC counties that have higher property tax rates – such as the eastern counties of Cleveland, Burke, Wilkes, and Alexander – lower average
house values could be a factor. As these governments collect less tax per house due to lower home values, a higher tax rate may be needed to
cover the local government’s services.
Overall, the average property tax rate for the entire MRC region for 2012-2013 decreased 1.6 percent from the average property tax rate in 20082009. Note that in North Carolina property must be revalued every eight years, but counties may elect to revalue more frequently. The counties
in the MRC region have differently-scheduled revaluation time periods.
For more information on median house values, please see Housing Overview.
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Housing
Seasonal Homes in Western North Carolina
Seasonal homes are abundant in Western North Carolina, and are particularly prominent among the more rural areas that provide access to the
region’s cultural and natural resources and scenic views. These factors, coupled with an ideal mountain climate compared to the surrounding
southeastern U.S., has gained national attention and has made the region a tourist destination (see Economic | Economic Sectors | Tourism).
Typically designed to be isolated and private, they are positioned to best enjoy the natural beauty of the region, but often lose their connectivity
to the greater community and its infrastructure.

BUILT

According to the U.S. Census Bureau, a vacant home is categorized as either a rental property, a property listed for sale, a property for migrant
workers, an abandoned property, or a property that is used for seasonal or recreational use. The accompanying graph shows the distribution
of vacant housing types by county within the Mountain Resources Commission (MRC) region. With nearly 52 percent more vacant types for
seasonal or recreational use compared to the state or national estimates, the economic impact of seasonal homes on the housing industry in
the MRC region can be seen, as well as the importance of the tourism industry to the region.
Sorted by county from highest percentage of seasonal vacant types to lowest, the graph shows that the southwestern-most counties in the
region tend to have the highest number of seasonal vacant homes compared to the counties closest to the Piedmont region which, in many
of those counties, have a lower percentage than the nation or state. When analyzing this data, it is important to consider the amount of vacant
structures within each county, as well as the total number of housing units overall.
For information on the number of housing units and percent of vacant structures per county, please see Housing Overview.
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Two-Bedroom Fair Market Rent

Sustainable Affordable Housing

BUILT

Across the country, and in Western North Carolina, there is a growing awareness of the connection between affordable housing and community
sustainability. The federal Partnership for Sustainable Communities, which includes the Department of Housing and Urban Development (HUD), the
Department of Transportation (DOT), and the Environmental Protection Agency (EPA), was formed to “help communities become economically strong
and environmentally sustainable.” Of the six sustainability principles adopted by the Partnership, the second is to “promote equitable, affordable
housing to expand location- and energy-efficient housing choices for people of all ages, incomes, races, and ethnicities to increase mobility and lower
the combined cost of housing and transportation.” This growing awareness could not come at a better time, as more households, particularly lower
income households, are cost-burdened. According to a report based on American Community Survey data and published by the U.S. Census Bureau,
“Increasingly, householders are not able to afford the homes they are in, and are losing them. Renters also are facing increasing challenges in meeting
their monthly housing costs. Utilities, real estate taxes, and insurance rates are increasing – costs that are passed on to renters in increased rents.” In
other words, families are spending too much on housing. HUD has adopted the standard that a household is cost-burdened when it spends more than
30 percent of its gross income on housing costs, and a household spending more than 50 percent is severely cost-burdened.

Rent Affordable with Full-Time Job

Benchmarking Affordable Housing
A way to benchmark housing affordability in a community is to track renter cost burden. (The graph in Housing Overview on page 144 shows that
about 20 percent of the dwellings in the MRC region are occupied by renters.) The National Low Income Housing Coalition annually publishes its Out of
Reach Report, which uses Census and HUD data to assess the state of renters in every county in the United States. With a focused effort to increase the
region’s affordable housing stock by using sustainable building practices, Western North Carolina residents will have more and better housing choices.
It is important to note that, for the region, renter’s family median income is $25,700 less than the region’s total family median income. Households with
lower incomes are at greater risk of housing problems caused by cost burden.
The first map shows the fair market rent for a two-bedroom apartment. There is not a lot of variability in this metric across the region, but the average
cost is over $600 per month. When compared to the data in the following map, the problem becomes clear. The second map shows the rent affordable
with full-time job paying mean renter wage. With this metric, there is greater variability across the region, which explains why many people with lowpaying jobs live far from where the work. The average renter in the region needs an additional $191 in income each month to afford a two-bedroom
fair market rent apartment. This is not sustainable, and with rising energy costs linked to utilities and transportation, the situation is becoming more
untenable.

Percent of Renters Unable to Afford Two-Bedroom Housing

The final map shows the percentage of renter population that cannot afford a two-bedroom fair market rent apartment. Over half of entry-level jobs
cannot support basic rent in our region. This statistic and map mirrors the map showing the percentage of the region’s population living in poverty
(see Economic Environment | Income | Poverty on page 184). The lack of affordable housing may contribute to an increase in poverty.
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From 2002 to 2012, home and business foreclosures in the counties of the Mountain Resources Commission (MRC) region increased by 61.7 percent,
about eight percent higher than the statewide increase of 53.8 percent. Among these counties, many experienced even higher rates of foreclosure –
such as Swain and Jackson Counties, which saw increases of 390.9 and 373.9 percent, respectively. Cleveland County (1.4 percent) and Surry County
(8.3 percent) had the lowest rates of foreclosure increase in the region, but have endured a more constant rate throughout this time period. For most
of the region, the rate of foreclosures peaked in 2009 and 2010, consistent with the trends throughout the rest of the state. Since those years, most of
Western North Carolina has seen the foreclosure rate decline. Note: Remember to consider population and the total number of housing units when
comparing rates of foreclosure increases among counties.

BUILT

Southwestern

151.9%

Land-of-Sky

Western Piedmont

192 | Western North Carolina Vitality Index

92.4%

Piedmont Triad

Isothermal

22.9%

72.4%
MRC Region

High Country

35.6%

61.7%

North Carolina

53.8%

16.1%

Western North Carolina Vitality Index | 193

Transportation
Transportation

Transportation
Transportation
The Mountain Resources Commission (MRC) region is not only predominantly rural, but contains many remote areas isolated by the surrounding
terrain. This combination of low population density and difficult terrain means that infrastructure – such as paved roads, telecommunication
facilities, and other modern conveniences taken for granted by urban dwellers – can be more expensive to construct and are not always available.
For instance, in 2000, the portion of households in the MRC region without phone service was 22.6 percent higher than in the state as a whole,
and the portion of mountain households without complete plumbing facilities was about 10 percent higher than in the state as a whole.

Transportation

Nearly 11 percent of roads in the MRC region remained unpaved in 2008 – almost double the state’s share of unpaved roads. In 2001, there were
2,737 miles of unpaved roads in the MRC region, and by 2008 only 1,953 miles of road remained unpaved. Ashe County continues to have the
most unpaved road miles, with slightly more than 200 unpaved miles in 2008 – about 25 percent of roads in the county, and Wilkes County is
second in the number of unpaved road miles in 2008 with 195 miles, followed by Watauga with 124 miles unpaved.
BUILT

Interstate highways are located in 10 of the MRC region’s 27 counties, covering a combined 239 miles in 2008. The North Carolina Department
of Transportation estimates about 288.7 million vehicle miles were traveled on interstates in the MRC region during 2008.

Percent of Roads Unpaved
(primary and secondary)
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Roadless areas are a limited resource in the southern Appalachians and in the eastern U.S. These areas, almost exclusively in public lands, have
regained or are regaining a natural appearance, meaning that any signs of prior human activity are vanishing due to natural forces. For an area to
be identified as a roadless area, it must include no more than one-half mile of improved road for each 1,000 acres. Roadless areas contain the last
remaining large tracts of the least disturbed land in the region, other than wilderness. Public land agencies are the primary owners of these areas.

All NCDOT Roads Compared to
National Forest Roadless Areas

Although the region as a whole is well roaded, there is an exceptionally high number of roadless areas. The largest roadless area in the region
and the southern Appalachian Mountains is in the Great Smoky Mountains National Park, an area containing some 464,544 acres. In addition
to areas in the Great Smoky Mountains National Park, the Pisgah and Nantahala National Forests contain around 151,000 roadless acres, or 14.6
percent of total national forest acres.
BUILT

Forest fragmentation refers to the breaking up of uninterrupted forested areas into smaller zones, and is viewed as harmful to the habitat of many
birds, mammals, and plants, as well as entire ecosystems. Animals with large range and breeding requirements are most affected. Open roads can
also diminish use for primitive recreation experiences, as well as birdwatching, fishing, hiking, and hunting. Roads also lead to increased erosion
and air and water pollution. When new road construction occurs in roadless areas, the area is eliminated from the possibility of future wilderness
designation. After construction, roads rarely return to their original state and, therefore, permanently transform the landscape.

Distance to Nearest Roads from Main Roads
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Water Quantity and Use
Western North Carolina is historically abundant in quantities of rainfall, surface water, and groundwater that contribute to the headwaters of
regional river basins, which provide water to both local residents and downstream southeastern cities. This discussion addresses water quantity
and use. For information regarding river basins and water quality, please see sections entitled Natural | Water | River Basins on page 56 and
Natural | Water | Water Quality on page 62. While past water supplies have been more than adequate, recent droughts have raised public concern
and heightened awareness on the issues of water use and conservation.
Data provided by the United States Geological Survey’s 2005 water use study indicates a wide distribution of water usage for the 27 counties
of Western North Carolina. The average water withdrawal per day in 2005 was 1,724 million gallons, with over 95 percent coming from surface
water sources and the remainder coming from groundwater from largely private homeowner wells.

BUILT

Note that the region-wide average – which includes the high-usage operations – does not often represent true local conditions among the other counties within
the region. When looking at the data, other trends become apparent. Only one county, Haywood, uses the majority of its water for self-supplied industry – its paper
plant. Also, agricultural water usage is remarkably low – less than two percent of all total water use. In fact, we use more water for irrigating our golf courses than
we do for irrigating our crops.
Despite expectations for water usage to increase from development and population growth, water use trends over the past 20 years have shown decreases in many
areas due to changes in the manufacturing base of the economy, conservation practices, treatment efficiencies, leak detection, incentive programs, and public
education.

Water Usage

Many municipal water supplies in the region depend, at least partially, on surface water from watersheds in the Pisgah, Nantahala, and Cherokee
National Forests – lands that were set aside a century ago for the purpose of protecting the water supply and allowing regional aquifer recharges.
The national forests provide high-quality sources of clean water due to the conditions that produce relatively reliable water runoff, which yields
water low in contaminants when compared with many urban and agricultural land uses.
Groundwater collected in wells remains a sole resource for drinking water in much of the rural parts of the region. These wells normally have
depths that range from 20 to 1,200 feet, but a growing population demands that many more wells be drilled. Information on this desired yet
limited resource is not well documented. This issue leaves many small towns fully dependent on wells from local fractured-bedrock aquifers
concerned about maintaining a water supply sufficient to support ongoing economic development and continued population growth.
Categories of water usage include: public water supply, domestic self-supplied, industrial self-supplied, irrigation (collected for both crop and
golf course use), livestock, aquaculture (fish farming), mining, and power plant cooling. The public water supply category includes all uses
supplied by residential, commercial, industrial, and institutional uses in the public water systems. Domestic self-supplied also involves residential
well usage.
Although many people think of water supply being primarily linked to the water that comes from their tap, the two major use categories in
Western North Carolina are aquaculture and cooling for thermoelectric power plants. Much of the water withdrawn for use in these operations
is treated and then returned to the source a short distance downstream. However, in times of drought, these two important sectors of the
economy could be very heavily impacted if there is not sufficient water to meet their demand. Daily withdrawals during regular, non-drought
conditions are 969 million gallons per day for aquaculture, and 521 million gallons per day for the cooling of power plants. Together, these two
categories account for 86 percent of total water usage from only four of the region’s counties – Transylvania and Macon Counties for aquaculture
use and Buncombe and Cleveland Counties for power plant cooling.
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Energy Resources

With no local deposits of coal, petroleum, or natural gas, the vast majority of energy resources for North Carolina’s mountain region must be imported.
U.S. government data indicates that electric power generation companies spend an amount equivalent to nearly one percent of the state’s total economic output
on fossil fuels mined in other states. Most of the coal is mined in West Virginia and Kentucky, and the petroleum products come in by pipeline from the Gulf Coast.

North Carolina has over 9.5 million people, and they have energy needs
linked to four main sectors: transportation, residential, commercial, and
industrial. Energy use is fairly well balanced between these four sectors.
Not as balanced is the supply of this energy. Most people think of energy
related to the type of energy they consume – heat for their house, electricity
for their lights and appliances, and gasoline for their cars. When you look at
what generates the electricity or gasoline, North Carolina’s energy use by
source is dominated by petroleum and coal.
BUILT

Energy Use by Sector
for North Carolina

The graph at right shows that our number one source of energy is
petroleum. In fact, our transportation sector relies on petroleum for 96
percent of its energy, whether it is gasoline for our cars, diesel for our
trucks, or jet fuel for our airplanes.
Most of the coal and nuclear power is used to generate electricity. North
Carolina has among the highest electricity production and consumption
rates in the country. Almost 90 percent of this electricity comes from
coal and nuclear power plants. Although North Carolina is one of the top
nuclear power producers in the United States, most of this power goes
to the larger metropolitan regions around Raleigh and Charlotte. The
percentage of power generation in the west is very different than the state
as a whole.
As of 2008, the Mountain Resources Commission (MRC) region hosted
2,435 megawatts of electricity generation capacity – 8.3 percent of the
state’s total generating capacity. Half the region’s generating capacity
is powered by coal, about 31 percent by water, and 17.4 percent by
natural gas. The region’s counties are home to 39 percent of the state’s
hydroelectric power capacity, 9.4 percent of the state’s coal-fired capacity,
and about 5 percent of natural gas-fired generation.
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Due to this dependence on imported fuels for our electricity, the MRC region is starting to convert to renewable energy sources. In addition to utility-based
electricity generation, individuals and small businesses throughout the region operate about 165 renewable energy systems that produce more than 9,000,000
kilowatt hours per year. Besides substantial hydropower resources, the MRC region hosts plentiful biomass resources in its forests and the country’s southernmost
land-based wind power resource. The counties of Ashe, Madison, and Watauga all have local wind energy system ordinances, and the region is home to nine public
gas stations offering biofuels.
The energy sector is the largest consumer of water, as nuclear, coal, and natural gas power plants
require large amounts of water for cooling. Any future changes to precipitation patterns will have
significant implications for hydroelectricity in Western North Carolina.
Energy demand and energy costs are expected to increase into the near future
in Western North Carolina. A greater share of family income will have to
be budgeted for this rising cost, whether it is for gasoline for our
cars or heat and light for our houses.

Energy Use by Source –
State of North Carolina
Energy Resources

Electricity Generation –
State of North Carolina
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While North Carolina’s rural mountain residents were some of the last people in the state to receive household electricity service, the state’s first
large-scale central electricity generation facility opened in 1940 along the border between Rutherford and Cleveland Counties to provide power
to the heart of the state’s textile industry.
Household energy expenditures in the Mountain Resources Commission (MRC) region averaged 5.6 percent of median household income – 13.7
percent higher than the state average of 4.9 percent of median household income. Henderson County households spent the most on energy,
at $2,402 per household, followed by Transylvania County households at $2,342 and those in Polk County at $2,273 per household. Household
energy expenditures were $1,900 per household or less in Graham, Swain, Cherokee, and Avery Counties. Energy expenditures represented 6
percent or more of median household income in Transylvania, Surry, Alleghany, Burke, and Caldwell Counties.

Household Heating Sources
Households located in the MRC counties are heated with a greater diversity of fuels than those in the state as a whole. While about 73 percent of households in
North Carolina are heated with electricity or natural gas, in the MRC region 72 percent of households are heated with electricity or fuel oil. Twice as many households
in the MRC region use wood or solar heating as do other areas across the state.
Electric heating is most prevalent in Macon and Alexander Counties, with 61.5 percent and 58 percent share of households, respectively. Only 8.6 percent of
households in Yancey County use electricity for heating, along with 15.5 percent in Mitchell County, 18.5 percent in Madison County, and 19 percent in Ashe and
Avery Counties.
Natural gas use by households for heating is most common in Henderson and Cleveland Counties, at about 26 percent, but less than one percent of households
use natural gas for heating in 13 of the region’s 27 counties. Propane is most commonly used in Clay (43 percent) and McDowell (41 percent) Counties. Fuel oil is the
heating fuel for 73 percent of households in Yancey County, 67 percent in Mitchell County, 62 percent in Ashe County, and 61 percent in Madison County.
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Household Expenditures on Energy

Household Heating Fuel Use MRC Region, 2000
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Household Heating Fuel Use in NC, 2000
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Risks, Hazards, and Stressors
Floodplains and Flood Hazards
What are Floodplains?
Floodplains are low-lying areas adjacent to rivers, lakes, and oceans that are periodically inundated by floodwater during the over-banking of
nearby water systems. Floodplain lands and adjacent waters combine to form a complex, dynamic, physical, and biological system that supports
a multitude of water and societal resources. Floodplain lands host locations of a variety of human activities, including commerce, agriculture,
residence, infrastructure, and also locations for recreation and scientific study.

Benefits of Floodplains

BUILT

Floodplains provide many ecological benefits. They support riparian vegetation that protects stream banks from erosion, keep mountain streams
cool, support aquatic and terrestrial life, and serve as natural water filters to eliminate harmful pollutants present in the region. Floodplains
also provide storage and energy dissipation for high water events that overtop stream banks. Replacing the natural floodplain vegetation with
impervious surfaces, such as roads, rooftops, and driveways, greatly reduces storage capacity and increases the risk to the ecosystem, human
health, and local infrastructure.

Risks of Floods
With flood-related events being the nation’s leading cause of disaster, contributing to nearly two-thirds of all federal disasters, and the culprit
responsible for approximately $50 billion in property damage (during the 1990s), flood mitigation via floodplain management requires a top
priority of action. A house within a one percent annual chance (100-year) floodplain has a 26 percent chance of being damaged by flooding at
least once during a 30-year mortgage, compared to a 9 percent chance of being damaged by fire. These types of floods, caused by severe storms,
are not unusual in Western North Carolina, and should be thought of as inevitable occurrences. It should be noted that the occurrence of a flood
in a given year does not affect the probability of such a flood occurring again the next year.

204 | Western North Carolina Vitality Index

Western North Carolina Vitality Index | 205

Risks, Hazards, and Stressors
Floodplains and Flood Hazards

Risks, Hazards, and Stressors
Floodplains and Flood Hazards
A major threat posed by flooding includes stream bank erosion, which can undermine the stability of nearby infrastructure such as roads,
bridges, and buildings, or can disperse or degrade quality soils necessary for nutrient cycling and vegetative viability. High-velocity flooding can
suspend large sediment or rock compositions, posing a serious threat to public health and property. Similarly, floodwaters can carry and deposit
sediment along areas of its path, often resulting in crop loss and property damage. Other effects include the concentration of garbage, debris,
and toxic pollutants on public lands, causing secondary health-related hazards, or the disruption of services and business.
Successful floodplain management is a decision-making process that aims to achieve the wise use of floodplains to decrease the extent of
damage from future flooding. The Federal Interagency Task Force on Floodplain Management considers floodplain protection to be the most
cost-efficient and effective method of flood hazard protection compared to that of dams, levees, and other mitigation methods.
BUILT

Flood Damage
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Fires
Historically, fire was caused by lightning, but now most forest fires
are caused by humans. Careless or accidental use of fire or a heat
source and the deliberate setting of a fire represent a constant
threat to ecosystems. Fire patterns from 1970-2007 tended to
follow major population clusters and corridors.

BUILT

Forest fire and its exclusion in the last century have been key
elements in the development of Western North Carolina’s forests.
Following heavy cutting beginning in the 1890s and lasting
through the 1920s, laws were enacted to suppress forest fires.
It was not until the 1930s that scientists began to challenge the
practice of eliminating fire from natural ecosystems. After much
debate, the practice of intentionally igniting wildland fires and
permitting naturally-occurring fires to burn was adopted.

Documented Forest Fires

As a natural component of the forest environment, periodic fire
contributes to the diversity of plant communities, the natural
succession of pine-hardwood communities to hardwood stands,
and reduction of fuel loads. Many native forest communities are
fire-dependent or fire-influenced, including chestnut-oak, dry oakhickory, dry-mesic oak-hickory, high elevation red oak, montane
oak-hickory, and pine-oak heath.
Wildland fires burn in a mosaic pattern due to variability in wind direction, temperature, moisture, and type of vegetation. Fire can be managed
to increase benefits and decrease damage to forest ecosystems. By controlling the intensity of a fire, soils become richer in nutrients rather than
more erosive. Wildlife populations benefit from new nutrient-rich plant growth, the creation of open areas, and lowered risk of catastrophic fire.
In this region, prescribed fire is necessary to enhance habitat for some threatened and endangered species and to initiate recovery in areas
impacted by insect infestations. A few invasive plants are controlled by fire; conversely, fire can dramatically increase some invasive plants,
including princess tree, tree-of-heaven, Chinese silvergrass, and spotted knapweed.
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Severe Weather
Drought and flooding, both naturally occurring stressors, are a function of the amount of rain, snow, ice, and fog present in addition to soil
characteristics. For forests, growing periods with little water can lead to decreased growth, poor resistance to other stresses, and impaired
physiological functions in trees. For example, extreme drought predisposes oaks to the oak decline disease complex involving root disease
(Armillaria) and insect infestation. Resulting reductions in hard mast (acorns and beech nuts) production negatively affect wildlife populations,
such as mice, voles, chipmunks, deer, bears, turkeys, and even wood ducks and blue jays. The two longest dry periods over the last century in
Western North Carolina have occurred since the early 1980s (see Precipitation Patterns on page 52).

Paths of major hurricanes from 1950 passing through Western North Carolina
All storms were tropical storms or depressions at time of passing,
with the exception of Hugo (Category H2)

The major impacts of flooding on tree and site resources are poor aeration, alteration of soil structure, anaerobic soils which are much more
inefficient at decomposition, and reduced chemical activity.
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Hurricanes, although uncommon in the region, have recently left wide-ranging devastation. In 2004, rainfall from the remnants of Hurricanes
Frances and Ivan caused flooding and triggered numerous landslides in Western North Carolina. Sixteen Western North Carolina counties were
designated a federal disaster area. The National Weather Service reported that Mount Mitchell received 46.6 inches of rain. The previous record,
set in 1916 at Linville Gorge, was 37.4 inches.
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Landslides are the result of natural geologic processes that have worked to shape the landscape among the mountains of North Carolina,
and are hazards endemic to mountainous regions all throughout the world. The frequency and severity of landslides is considerably less here
than in many other areas, such as in California, primarily due to specific factors guiding our geology, climate, and vegetation, with damaging
landslides occurring nearly every year. Of the 3,290 landslides documented since before June 30, 2011, debris flows, also known as mudslides,
were determined to be the most common and widespread type. Rockslides and embankment failures along major transportation routes
are also common, often resulting in significant direct and indirect costs throughout the region. Similarly, large, multi-acre and slow-moving
landslides have resulted in homes being condemned in Haywood County, and have caused significant property damage in Macon and Jackson
Counties. Such losses can be reduced by implementing the proper location design, construction, and maintenance of developments on steep
mountainside slopes, and by siting buildings and other structures away from the paths of landslides where they may travel on the flatter
slopes, often along stream valleys. The map shows the locations of known landslide events as of June 30, 2011. Landslide hazard mapping was
completed in Macon, Watauga, Buncombe, and Henderson Counties. The high concentration of landslides in Watauga County is from those
triggered by the August 13-14, 1940, storm.
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Locations of Known Landslide Events

Western North Carolina Vitality Index | 213

Risks, Hazards, and Stressors
Landslides and Landslide Hazards

Risks, Hazards, and Stressors
Landslides and Landslide Hazards
Aside from the losses incurred by fatalities and injuries, landslides can also have a significant economic impact to the region, especially for those
who have experienced losses from the path of their destruction, as homeowner’s insurance does not cover damage from landslides. Some
examples of incurred costs include $1.4 million to stabilize slopes after the February 2, 2010, retaining wall failure from debris flow in Ghost Town
in Maggie Valley, and the buyout of property after the Peeks Creek debris flow, costing $3.2 million. Direct contract costs to repair the October
10, 2009, rockslide on I-40 was $10.2 million. Estimates of the loss in commercial revenues were about $1 million per day while I-40 was closed.
The direct contract cost to repair the July 1997 rockslide on I-40 was about $4.8 million. Similarly, rockslides and embankment failures that close
the Blue Ridge Parkway result in economic losses to the communities reliant on Parkway tourism.

Landslide History
BUILT

Recurring weather patterns over the last century give evidence that major landslide events will affect Western North Carolina in the future. At
least seven major storms and sequences of storms that triggered numerous landslides and caused flooding across Western North Carolina have
occurred since 1916, in 1940, 1977, and 2004. Including the storms of 1876 and 1901, at least 17 other rainfall events or periods of wet weather
have triggered damaging landslides in Western North Carolina, with two of these being major rockslides that caused the closing of I-40 in
Haywood County for months.
Rainfall from the remnants of a hurricane that hit the area during July 15-16, 1916, produced a storm of record for the French Broad watershed.
During this storm, 22 inches of rain fell at Altapass in Mitchell County over a 24-hour period. Landslides set off by this storm killed at least 24
people in Henderson, Transylvania, Rutherford, Wilkes, and Alexander Counties. The severity of this mid-July storm was likely due to an earlier
storm that preceded it, which lead to a significant increase in soil moisture within the region. The remnants of a hurricane that tracked over
much of the Southeast from August 10-17, 1940, dropped heavy rainfall over Watauga County on August 13 and 14. In Watauga County alone,
the rainfall triggered nearly 2,100 landslides that killed 14 people, destroyed 32 structures, and cut off road and rail access to many parts of the
county. Additionally, heavy rains during August 28-31, 1940, storms triggered at least 600 landslides and severe flooding, killing four people
in Jackson and Haywood Counties. The most recent sequence of major storms occurred in September 2004, when intense rainfall from the
remnants of Hurricanes Frances and Ivan triggered at least 400 landslides in the region that caused five deaths and destroyed or resulted in the
condemnation of 27 homes, and also disrupted transportation throughout Western North Carolina.
Since 1990, 57 documented landslides have resulted in six fatalities, including an unborn child, five injuries, 40 destroyed or condemned structures,
damage to 24 structures and 56 other private properties, and serious damage to 32 private and North Carolina Department of Transportation
(NCDOT) roads. The destroyed, condemned, and damaged structures were mainly homes. With the exception of the Peeks Creek debris flow of
September 16, 2004, in Macon County that resulted in five fatalities and 16 destroyed homes, all of the other documented landslides mentioned
above occurred where slope modifications by human activity were likely contributing factors to the landslide events. These numbers do not
include landslides originating along NCDOT-maintained roads.
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The October 2009 rockslide that closed I-40
in the Pigeon River Gorge.

Landslide damage to U.S. 421 outside of Boone from
the August 1940 storm.

Damaged and destroyed homes from the September 2004 Peeks
Creek debris flow.

A home destroyed by a January 2009 debris flow
in Maggie Valley.

The February 2010 retaining wall failure and debris flow in
Maggie Valley.
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Landslide Occurrence
Some progress has been made toward understanding the factors that contribute to when and where landslides are most likely to occur. Rainfall
and the subsequent increase in groundwater is a common trigger for landslides in this region, with the causal factors being the soil types and
shape of the land surface, all of which relate to the underlying bedrock geology, and in many cases to modifications to slopes by human activity.
Widespread occurrences of landslides coincide with major rainfall events, especially when the remnants of tropical cyclones track over the
mountains. Localized landslides can be expected where there is about five inches of rainfall within a 24-hour period. More widespread landslides
can be expected when there is around 10 inches or more of rainfall within a 24-hour period. The chart shows the dates and rainfall amounts of
some of the known damaging debris flow events from 1876 through 2010 in Western North Carolina.

BUILT

Information collected to date indicates that less rainfall is needed to trigger landslides on slopes where modifications to the hillside, such as
cut slopes or fill slopes, have contributed to the instability. In cases studied so far, three inches or less of rainfall within a 24-hour period have
triggered landslides on modified slopes where some had pre-existing signs of instability. In all, at least 380 slope failures from embankments built
for road, house pads, or waste areas have mobilized into damaging landslides. Lack of compaction, inadequate ground surface preparation, large
woody debris, and untreated acid-producing rock incorporated into embankments contribute to their instability.
For landslides that have happened since 1990, most occurred on slopes of 30 degrees (~60 percent) or steeper; however, the number of landslides
begins to increase on slopes of 20-25 degrees (22 degrees = 40 percent). By comparison, 237 of 1,617 landslides in Watauga County occurred on
slopes of 20-24 degrees. The large number of landslides on slopes in this range was likely due to more intense rainfall in Watauga County during
the August 13-14, 1940, storm than that experienced over widespread areas since 1990, including Frances and Ivan in 2004.
Landslides usually happen in the same general areas affected by previous landslides, as indicated by the presence of pre-existing landslide
deposits in those areas affected by recent landslides. The recurrence intervals between landslide events at the same location can be on the
order of hundreds or thousands of years. Past landslide deposits are readily identified where significant volumes of unconsolidated soil and rock
fragments have accumulated over geologic time. These deposits frequently occur at the toes of slopes below steep mountain coves, and are
commonly deep, productive forest soils. Such landslide deposits are generally stable; however, they can be destabilized by over-steeping from
excavations or stream erosion.
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Eroding road

Causes and Effects of Soil Loss
Soil loss is caused by a variety of factors, including erosion from wind and water, mechanical tilling, logging, agricultural practices, and poor water
management. Erosion and sedimentation, the major effects of soil loss, are widespread and can be devastating.

Erosion
Erosion is a natural process on hill slopes. The rate of erosion is determined by several factors, including soil type, rainfall, and length and percent
of slope. Generally, human-induced changes in the landscape lead to higher levels of erosion than would occur naturally. While there are many
ways to minimize erosion, vegetative cover is the most effective over the long term. When vegetation is removed, the rate of soil erosion is
greatly accelerated, often beyond sustainable levels.

Sedimentation
Eroded soil deposited downslope is referred to as sedimentation. When severe rain or wind events occur or soils are disturbed by human activities,
soils are moved off site and deposited on land and in lakes, wetlands, and streams. Sediment, the single largest nonpoint source pollutant,
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contributes to the decline of surface water quality, imperils aquatic wildlife, and leads to increased stream bank erosion and flooding. Levels of sedimentation
increase due to roads, residential and commercial development, agricultural practices, timber harvesting, and any other land-disturbing activity.
The Sedimentation Control Act of 1973 requires operators to implement short- and long-term mitigation measures to reduce erosion on- and off-site. Forest
landowners who wish to harvest trees are exempt from these regulations if they comply with forestry practice guidelines, which include erosion control measures
and mitigation. Best management practices (BMPs) are voluntary practices that reduce sources of sedimentation and runoff, confine sediment on site, and trap
the movement of sediment so that it settles. Although these practices are not required by law, it is estimated that about 85-90 percent of landowners and loggers
voluntarily comply with BMPs and regulations. If loggers/landowners are found to be out of compliance, the North Carolina Division of Forest Resources (NCDFR)
works with operators to correct problems. If not resolved, the operator may forfeit their exemption under the Sedimentation Control Act and must seek a permit
to continue the activity.
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According to data generated by the Tennessee Valley Authority’s Integrated Pollutant Source Identification computer models for Haywood
County, NC (2000 and 2007), unpaved roads and road banks contribute significantly more sediment loads to streams than nearly all other
sources. Roads built on mountainsides for private development are often not built to accommodate steep slopes, eroding soils, heavy vehicular
traffic, and water drainages, and can undermine slope stability and lead to increased risk of landslides. Additional issues that can exacerbate
erosion include poor maintenance and, in recent years, property foreclosures that leave roads with no maintenance.

Forest Road Erosion

BUILT

Forest road erosion and eventual sediment delivery to nearby streams largely depends on soils, climate, traffic intensity, and topography. Erosion
rates from forested roads range from about 0.5 to 100 tons per acre per year, while the geologic or natural erosion rate is estimated at 0.1 tons
per acre per year. A sustainable range of erosion from disturbance is estimated at 0.4 to 2.0 tons per acre per year. Sediment control can be
significantly improved through appropriate road location, drainage systems, and reestablishment of vegetation. These practices effectively trap
eroded road sediments and isolate or essentially disconnect roads from stream systems.

Sediment Removal at Lake Junaluska

Home destroyed when an upslope embankment failed, contributing
to a debris flow, January 7, 2009, in Maggie Valley, NC

Case Camp Ridge forest road, a stable road site

Subdivision landslide

In the Southern Appalachians, cut slopes (as opposed to fill slopes) and road beds have been found to account for as much as 75-80 percent
of soil loss from the road area, the majority of which occurs during the establishment period for vegetation. These rates decrease significantly,
however, following complete reestablishment of vegetative cover.

Steep Slopes and Development
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Because building construction was easier and less costly and crop cultivation better in the fertile valleys, human development historically was
limited to broad basins, terraces, and floodplains. However, as land became scarcer in the valleys and the demand for uninterrupted mountain
views increased, residents slowly began building uphill toward the intermediate and even high mountains. This preference has led to development
on steep slopes with few regulations in place to protect those located downslope from soil erosion and landslides.

Total Tons

2002

1.3%

9.6%

5.5%

47.0%

32.0%

5.8%

4575.470

2007

2.4%

8.7%

6.2%

43.8%

36.9%

2.0%

4226.283
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Median household income is defined by the U.S. Census Bureau as being the amount that divides the income distribution of a region into two
equal groups; half of the households generate an income over that amount, and the other half with an income below that amount. It is usually
perceived as a better indicator of a region’s overall income compared to a calculated average (mean), as it is not dramatically affected by values
considered unusually high or low for that region. The median household income in the Mountain Resources Commission (MRC) region has
not only been consistently less than that of the United States and North Carolina, but has also been growing more slowly since 1995. Median
household income in the MRC region continues its position below the state and national standards, with the variation enduring a steady increase
over the last decade. Although the median incomes are at different values, the trends are consistent on national, state, and regional levels,
indicating similar responses to broad economic pressures.

ECONOMIC

Although the median household income has increased in the MRC region since 1995, the percent difference between the lowest and highest median household incomes
has also increased, indicating less evenly distributed median incomes among the counties. 1995 saw a 37.1 percent difference between the highest and lowest median
incomes, compared to a 48.1 percent difference in 2010. The average (mean) household incomes for the MRC region is also much lower than the state or national averages,
with Graham and Henderson Counties having the lowest and highest average incomes at $40,463 and $59,969, respectively, compared to $61,781 for the state and $70,833
nationally.

In 2010, household income in the MRC region ranged from a low of $28,447 in Graham County to a high of $46,446 in Henderson County, and
had a region-wide median value of $37,190 – 71.6 percent of the national median household income and 81.6 percent of the state’s median
household income. From 1995 to 2010, median household income in the MRC region increased 31.1 percent from the 1995 level of $28,368,
while median household income in the state has grown 42.5 percent from $31,987 in 1995 to $45,570 in
2010, and 52.3 percent nationally from $34,076 in 1995 to $50,221 in 2010.

Median Household Income (2010)
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Median Household Income as a Percentage
of NC Median Household Income (2010)

Analyzing the differences between the mean and median incomes can be helpful
in identifying counties that have the most economic disparity among households
in the region. Situations where the median income is lower than the mean can
indicate that the minority of higher household incomes has caused the median
income value to increase which, when looking solely at the data, can lead to
misrepresentations of the economic reality for a majority of households in the
county. Counties where this difference is greatest, such as in Avery, Watauga, and
Macon, should be looked into more closely to determine the possible factors
leading to this disparity.
Mean Household Income (2010)

ECONOMIC

Median Household Income as a Percentage
of US Median Household Income (2010)

Difference in Mean and Median Household
Incomes (2010)
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Poverty
Poverty is an economic classification that refers to a condition where basic resources are lacking or where minimal levels of
income are considered acceptable in a given society. High poverty rates are often associated with high levels of unemployment,
and can indicate the extent to which a community is economically distressed, i.e., unable to meet basic needs.
In 2009, an estimated 16.6 percent of people (all ages) in the Mountain Resources Commission (MRC) region were in poverty,
compared with 15.7 percent in North Carolina and 14 percent in the U.S. While the MRC region has experienced poverty rates
higher than the state or national level for the past decade, this has not always been the case. In 1995, for instance, the poverty
rate in the MRC region was 12.8 percent, lower than the state level of 12.9 percent and the national level of 13.7 percent.
The MRC region’s fastest-growing county – Henderson County – had the lowest poverty rate in the region, at only 12.2 percent
in 2009. Rutherford County, with the highest unemployment rate, also had the highest poverty rate, with 21.3 percent.

The poverty rates for children (under age 18) in the MRC region are
higher than those for the general population. In 2011, an estimated
28.5 percent of children in the MRC region were in poverty, higher
than both the state (25.4 percent) and national (22.5 percent) rates.
The disparity between the general population poverty rate and the
child poverty rate follows national trends and is attributed to the fact
that poorer families generally have more children per adult than the
population as a whole.
For the region, Henderson County had the region’s lowest child poverty
rate, at 22.8 percent in 2011. However, Rutherford County – which had
the highest general population poverty rate – had a child poverty rate
of 32 percent in 2011, which is lower than six other counties in the
MRC region: Alleghany (32.7 percent), Clay (37.7 percent), Graham
(35.4 percent), Haywood (32.4 percent), McDowell (33.5 percent), and
Wilkes (35.1 percent).

Percentage of Population in
Poverty (all ages)

Percentage of Children (Under 18)
in Poverty (2011)

ECONOMIC

Another statistic closely related to poverty rates is the percentage
of households receiving benefits through the federal Supplemental
Nutrition Assistance Program (or SNAP, formerly known as the Food
Stamp Program). In the MRC region, Yancey and Rutherford Counties
have the highest percentage rates of households receiving SNAP
benefits (17.1 and 15 percent, respectively).
Poverty rates among the national, state, and regional levels show
significant and steady increases since 2008, with the MRC region
having nearly three percent more of its citizens living in poverty than
the national average.
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Percentage of Households
Receiving SNAP Benefits (2010)
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Employment
The labor force of an area includes people who are both
employed as well as those who are seeking employment.
The portion of the population participating in the labor
force and the portion of the labor force that is employed
are indicators of economic health. Places with vibrant
economies tend to have higher labor force participation
rates and, as a local economy grows, not only does the
labor force often increase, but the unemployment rate
typically decreases.

ECONOMIC

For additional current information on economic
conditions int he region, visit the WNC Economic Index
and Report (cerpa.appstate.edu/programs/economicdevelopment/wnc-index), a montly report that provides
a timely and accurate account of economic conditions
in 25 of the 27 Mountain Resources Commission (MRC)
Counties. The ongoing work archives key conditions
and trends for the region, including how the region is
performing relative to state and national outcomes.

Regional Employment as a Percentage
of State Employment

During the past 20 years, the MRC region has consistently experienced a higher unemployment rate than the state as a whole. In 2010, the
unemployment rate in the MRC region was 11.2 percent (compared with 10.6 percent for North Carolina) – up considerably from 4.4 percent
in 1990 and 3.9 percent in 2000. The highest unemployment rate in the MRC region during 2010 was 16.1 percent in Rutherford County, and
the lowest was 8 percent in Watauga County. High unemployment is widespread throughout the region, as 18 of the 27 counties have a higher
unemployment rate during 2010 than the state’s unemployment rate.

Total Employment - 2010

Labor Force Trends
The labor force in Mountain Resources Commission
(MRC) counties totaled 622,809 people in 2010 – 5,695
less than the region’s labor force in 2000. Between 1990
and 2010, the population in the MRC region grew 28
percent, although the labor force grew only 12 percent,
while the state as a whole experienced population
growth of about 44 percent and a 29 percent increase in
the labor force over the same period. In 2010, the MRC
region had a labor force participation rate of about 46
percent, compared with the state’s rate of 47.3 percent.
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Change in Total Employment
1990–2010

Daytime Population
The concept of the daytime population refers to the number of people who are present in an area during normal business hours, including workers. This is in
contrast to the “resident” population present during the evening and nighttime hours. Information on the expansion or contraction experienced by different
communities between nighttime and daytime populations is important for many planning purposes, including those dealing with market size, trade/service areas,
transportation, disaster, and relief operations. Daytime population is a significant issue in the MRC region, but data is not yet available for a regional analysis of this
topic. This information will be added as it becomes available.
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The natural beauty of North Carolina’s mountain region has proven to be one of this area’s greatest economic assets, drawing tourists to enjoy
its many state and national recreation areas, including the Nantahala National Forest, the Pisgah National Forest, the Blue Ridge Parkway, the
Appalachian National Scenic Trail, the Great Smoky Mountains National Park, ten state parks, and more than 264,000 acres of old-growth forest.
The region is also home to the 56,000-acre Qualla Boundary, the reservation of the Eastern Band of Cherokee Nation, a federally recognized Native
American Tribe with about 14,000 registered members.

Tourism Spending
per 10,000 People

Providing 27,700 jobs during 2009, tourism represented five percent of the Mountain Resources Commission (MRC) region’s employment. About 44
percent of the region’s tourism employment was located within the region’s only metropolitan statistical area – Asheville MSA – with 71 percent of
these jobs located within Buncombe County alone.
While Buncombe County has the largest tourism economy in the region, it lags behind the leading tourism-driven economies found in Swain,
Avery, Macon, and Watauga Counties. Swain County has the most tourism-intensive economy in the region. In 2009, 52 percent of Swain County
employment was attributable to tourism, with tourists spending more than $16,800 per resident, and providing $358 per resident in local tax
revenue. Tourism employed nearly 15 percent of Avery County’s workforce, and provided more than $5,000 in spending and $225 in local tax
revenue per county resident in 2009.
ECONOMIC

Tourism represented 11.4 percent of employment in Watauga County, 8.5 percent in Macon County, 7.8 percent in Buncombe County, and
6.6 percent in Graham County. Per capita tourism spending during 2009 totaled $3,449 in Macon County and $3,426 in Watauga County, and
represented per capita local tax revenues of $295 in Macon County, $137 in Watauga County, $124 in Jackson County, and $113 in Graham County.
Buncombe County held the largest share of the region’s total tourism expenditures in 2009 with 27 percent, followed by Swain County with
nearly 10 percent, Henderson County with nearly 8 percent, and Watauga County with more than 7 percent. Counties with the highest tourism
expenditures per tourism employee are: Alexander County with $150,000 per employee, Yancey County with $135,000 per employee, and Surry
County with $124,000 per employee.

Tourism Employment as a Percentage
of Total Employment

Leading Tourism Economy Counties
Tourism Expenditures

Tourism Employment

Tourism Expenditures per Capita

Local Tourism Taxes per Capita
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County
Buncombe
Swain
Henderson
Watauga
Rutherford
Macon

$mill
$662
$235
$190
$175
$119
$117

County
Buncombe
Swain
Watauga
Henderson
Avery
Haywood
Macon
Rutherford

People
8,700
3,100
2,400
2,200
1,200
1,200
1,200
1,100

County
Swain
Avery
Macon
Watauga
Buncombe
Graham

$
$16,809
$5,001
$3,449
$3,426
$2,778
$2,257

County
Swain
Macon
Avery
Watauga
Jackson
Graham

$
$358
$295
$225
$137
$124
$113
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Recreation Areas
The region includes the North Carolina section of the Blue Ridge Parkway, the most visited national park unit; the Great Smoky Mountains
National Park (located in Western North Carolina and Tennessee), the most visited national park; and the Pisgah and Nantahala National Forests,
two of the most visited national forests in the U.S. The Parkway winds through popular destination points such as Mount Mitchell, the highest
mountain east of the Mississippi River, and Mount Pisgah, known for its panoramic mountain views. Many visitors enjoy abundant rivers and
waterfalls, including the highest waterfall in the eastern U.S. – Whitewater Falls, in Transylvania County. The Nantahala National Forest includes
the Joyce Kilmer Wilderness, which contains one of the largest stands of old-growth trees in the eastern U.S. The Pisgah National Forest is the site
of the Biltmore Forest School, the first forestry school in America, now open to the public as an educational and interpretive center. The North
Carolina Arboretum near Asheville, NC, is one of the finest public gardens in the Southern Appalachians. Grandfather Mountain, elevation 5,946
feet above sea level, is a globally-recognized nature preserve featuring beautiful mountain scenery, a mile-high swinging bridge, and a nature
museum, as well as trails, picnic areas, and naturalist programs.

ECONOMIC

Recreation Areas

The Biltmore Estate, also located in Asheville, is known worldwide as “America’s Largest Home.” This private attraction includes a mansion with
250 rooms, 65 fireplaces, one indoor pool, a bowling alley, vineyards, an historic farm, crafts, and music performances. The estate annually draws
approximately one million visitors to the Asheville area.
Outdoor recreation activities in Western North Carolina include innumerable hiking trails, including a 200-mile section of the famed Appalachian
Trail. Top-ranked mountain biking, hunting, fishing, rafting, kayaking, canoeing, birding, rock climbing, camping, skiing, and even ziplining bring
outdoor enthusiasts to the area. The ski slopes of Cataloochee, Sugar, and Beech Mountains and others summon winter sports travelers. Rivers
such as the Nantahala, French Broad, Green, and Cheoah are among the region’s waterways, with world-class whitewater rafting, kayaking,
canoeing, tubing, swimming, and other water fun. Asheville is repeatedly cited as one of the best travel destinations in the world, offering arts
and crafts, outdoor adventures, eclectic cuisine, spas and resorts, public gardens, and more.
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Who recreates here and why?
A 2008 study completed in the Blue Ridge National Heritage Area (BRNHA) counties found preferences of visitors differ with demographic and
socioeconomic factors. It was discovered that a large portion of the visitors to the region come from those living nearby in North Carolina or from
surrounding southeastern states. Of the 4,125 respondents, 23 percent identified themselves as day trippers, and 77 percent as overnight visitors.
The average age of day trippers is 50 years old, and for overnight, 53 years old. Most respondents, day or overnight, fell between the ages of 46
to 65. This is slightly higher than that of travelers to the state as a whole, which had a mean age, in 2006, of 45.
Almost half of all visitors to the region have a college degree or a graduate degree, making the BRNHA group more highly educated when
compared to the U.S. population, of which 27 percent has a college degree. Well over half of the visitors have higher household incomes than
the national median household income. A majority of visitors travel in parties of two, as the median party size for both overnight guests and day
trippers was 2.7.

ECONOMIC

The results indicate the highest preference is for outdoor recreation, followed by festivals and events, gardens or trails, crafts, Cherokee sites,
music activities, and farms and orchards. Preferences also appear to differ among men and women. For example, the top activities for women
were craft activities, while men rated outdoor recreation or ecotourism at the top of their lists. This data has proved useful in targeting tourism
marketing efforts. The study also gives hints for development of tourism attractions that will appeal to particular visitor sectors.

Number of Visitors
From 1985 to 2009, the total number of recreation visits in the region’s national forests increased from 2.9 million to 6.8 million, an increase of 136
percent. From 1993–2002, the number of average annual visitors to the North Carolina section of the Blue Ridge Parkway was 11.6 million. The
number of visitors to the Great Smoky Mountains National Park in North Carolina and Tennessee has varied slightly, but has remained around
9 million per year. In 2010, there were 14,517,118 recreation visits to the Blue Ridge Parkway, and 9,463,538 recreation visits to the Great Smoky
Mountains National Park. The national forests in Western North Carolina, which offer a much broader range of recreational activities, are some of
the most visited in the national forest system.
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Lands Managed for Recreation
Western North Carolinians are currently negotiating a balance between the development and conservation of our unique natural resources. If
development increases, there will be less open space and more fragmented natural environments. The region needs more and better paying
jobs and faces significant challenges in meeting the costs of growth. An important expanding growth sector is tourism and outdoor recreation.
Scenarios that portray conservation versus development are not always the best option. The challenge to our mountain communities is to
manage growth and foster mixed-use development while balancing green (natural) and gray (concrete or man-made) infrastructure.
Lands Managed for Recreation
Communities around the country are using resourceful policies to develop in ways that conserve natural lands and critical environmental areas,
protect natural resources, restore previously developed land, and create jobs in the process. In Western North Carolina, the Linking Lands Project
of the Land-of-Sky Regional Council is an example of a project that is using a sustainable development planning approach to identify a possible
green infrastructure in Buncombe, Henderson, Transylvania, and Madison Counties. The plan identifies a physical network of the region’s most
valuable elements, including recreation lands, wildlife habitat, forestlands, water resources, farmlands, and cultural resources. This plan can serve
as a planning resource for local governments, land trusts, landowners, and developers.
ECONOMIC

Smart growth is a related component of sustainable development that helps to reduce urban sprawl. The features that distinguish smart growth
in a community vary, but, in general, smart growth development is town-centered, public transit- and pedestrian-oriented, and has a greater mix
of housing, commercial, and retail uses than traditional sprawl development. It also preserves open space and critical environmental areas and
takes advantage of compact building designs that will minimize impervious surfaces.

Note: Other Forestland assumed to be highly correlated with privately owned
forest that may or may not be managed for conservation.
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Goods-Producing Industries
The past twenty years have seen global economic changes that have altered many of the Mountain Resources Commission (MRC) region’s
local economies. Once-prosperous communities whose economies thrived on producing goods have seen these jobs disappear, stranding a
workforce and infrastructure. These changes affect the distribution of employment, establishments, sales, and earnings among industry sectors,
and their net impact on the economic health of a place depends on both an area’s economic diversity and adaptability.

Location Quotient for
Goods-Producing Industries

The location quotient (LQ) is a common measure of economic structure – it shows how local activity compares to activity in a reference area.
For example, the employment LQ for North Carolina in goods-producing industries is 1.15, meaning that the portion of employment in goodsproducing industries within the state’s economy is 1.15 times higher than in the national economy. Compared to the nation, the portion of
employment in goods-producing industries within the MRC region is 1.41 times higher. Between 1990 and 2010, the employment LQ for goodsproducing industries has declined by about 20 percent for both the MRC region and the state. So, goods production remains a larger portion of
employment in the state and regional economies than nationally, but has become substantially less so during the past twenty years.

ECONOMIC

The MRC region counties with employment most concentrated in goods-producing industries (high LQ) are Alexander, McDowell, Graham, and
Yadkin, with goods-producing employment LQ’s of 2.9, 2.7, 2.3, and 2.0, respectively. These counties also saw their concentration of employment
increase relative to that of the U.S. during the past twenty years, while the remaining 23 counties in the MRC region experienced a declining
concentration in goods-producing industries. The employment concentration in goods production was lower than that of the U.S. in seven
of the region’s counties – typically those with lower median ages and more tourism-intensive economies. Generally, the higher the current
concentration of employment in goods-producing industries, the higher the twenty-year growth rate in goods-producing industry employment
concentration.
Change in Location Quotient for
Goods-Producing Industries,
1990–2010
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Manufacturing
The manufacturing sector has fundamental to the economy of North Carolina and the Mountain Resources Commission (MRC) region, in
particular. In 1997, the value of sales, shipments, and receipts from manufacturing represented 48 percent of the MRC region’s total, compared
with only 36 percent of the state’s total, and the sector employed about 44 percent of the region’s workforce, compared with only 26 percent of
the state’s workforce.
Domestic manufacturing has been in declining over the past decade, however. By 2007, only 16 percent of the state’s workforce and 25 percent
of the MRC region’s workforce were employed in manufacturing, and the value of sales from the sector declined to $18 billion – only 39 percent
of the MRC region’s total sales value. Between 1997 and 2007, manufacturing sales in the MRC region increased 1.2 percent, while total sales
increased more than 25 percent.

ECONOMIC

Manufacturing’s importance as a source of jobs has decreased substantially throughout the MRC region over the past decade. Employment in
the manufacturing sector represented more than 50 percent of the jobs in 14 of the MRC region’s 27 counties in 1997, but by 2007 employment
in the manufacturing sector represented at least half the jobs in only two counties – Alexander (59 percent) and McDowell (55 percent).
Transylvania County lost nearly five out of every six manufacturing sector jobs during the decade from 1997-2007, while Mitchell County lost
more than two out of every three manufacturing sector jobs over the same period. McDowell County is particularly notable as the only county
in the MRC region to have gained manufacturing sector jobs between 1997 and 2007, adding 438 manufacturing jobs, or 7.2 percent.
Despite overall state- and region-wide declines in the manufacturing sector, manufacturing sector activity is not all negative. Comparing the
change in manufacturing establishments (births/deaths) to the change in total establishments identifies the counties in which growth in
manufacturing establishments is outpacing overall establishment growth. As shown in the map, manufacturing establishment growth outpaced
overall establishment growth in eight of the region’s 27 counties, and the rate of change in manufacturing establishment growth outpaced the
statewide rate in 14 of the region’s counties in 2008.

Not displayed: Avery, Clay, Graham, Haywood, Jackson, Madison, Swain, and Yadkin counties.
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Large and Small Businesses
When employment is concentrated in a small number of large businesses, the closure of a single business can have a significant impact on the
local economy. Businesses employing more than 500 people – large businesses – represent about half the state’s employment, but only about
42 percent of employment in the Mountain Resources Commission (MRC) region. Conversely, this illustrates the relative importance of small
businesses in the MRC region.
Wilkes and McDowell Counties have the highest percentage of employment at businesses with more than 500 employees, at 57 percent and 54
percent, respectively. Small businesses represent more than 75 percent of employment in four MRC region counties – Avery, Macon, Clay, and
Alleghany.

Number of Large Establishments by County
(Firms with 500+ Employees)
ECONOMIC

Large Establishment as a Percentage of
Total Employment
(Firms with >500 Employees)
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Employees of large businesses tend to earn more money that those in small businesses. Pay at large businesses is 32 percent higher than at small businesses
statewide, but only 20 percent higher in the MRC region. Between 2000 and 2008, the number of firms in the MRC region with more than 500 employees increased
2.6 percent, while the total number of firms increased more than 7 percent. The highest percentage increase in the number of large firms between 2000 and 2008
was 42.3 percent in Yancey County, while Henderson County had the largest increase by number with 35 more large firms in 2008 than 2000 – 53 percent of the
region’s total increase in large firms.
Small businesses, as defined by those having less than 10 employees, accounted for 11 percent of all businesses in the region in 2009. There are considerable
differences in relative contribution of small businesses across the region. The greatest concentrations of small businesses are found in the far western counties
of Macon (15 percent), Graham (14 percent), and Swain (14 percent). The lowest concentrations are in Polk (8 percent), Madison (9 percent), and Transylvania (9
percent) counties.

Small Establishment as a Percentage of
Total Employment
(Firms with <500 Employees)

Percentage of Businesses with
<10 Employees
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Agriculture—including food, fiber, and forestry—contributes $78 billion to North Carolina’s economy and accounts for more than 17 percent of
the state’s income. North Carolina is one of the most diversified agriculture states in the country, growing over 80 different commodities on 8.4
million acres of land in farms. The state produces more tobacco and sweet potatoes than any other state, and ranks second in Christmas tree cash
receipts and in the production of hogs and turkeys.
The Western North Carolina region is recognized nationally as a leader in agriculture, with a diverse product line that ranges from Christmas trees,
turf farms, and greenhouse and nursery crops to poultry, livestock, trout, and dairy to fresh vegetables and fruits of all kinds. North Carolina net
cash farm income totaled over $2.8 billion in 2012, with net cash farm income of just over $198 million in the 27 counties of the region.
The region’s counties accounted for only about seven percent of the state’s total cash farm income, down from around ten percent in 2007. In
fact, in 2012, seven of the region’s counties—Graham, Jackson, Macon, Madison, Polk, Swain, and Watauga—reported total losses. In 2012, Wilkes
County had the highest net cash farm income in the Western North Carolina region with $46,753,000, followed by Alexander ($37,191,000),
Yadkin ($23,301,000), Cleveland ($19,805,000), Surry ($19,163,000), and Henderson ($11,776,000) counties.
ECONOMIC

Total Farm Gate Receipts (2007)

Average Farm Value (2007)
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Total Farm Gate Receipts (2012)

Average Farm Value (2012)
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Western North Carolina has long had traditions rooted in agriculture. However, the total number of farms in the 27 counties of Western North
Carolina has steadily declined across most of the region during the decade 2002–2012, with significant decreases seen in Yancey (28 percent),
Madison (26 percent), Graham (25 percent), Haywood (25 percent), Wilkes (24 percent), and Mitchell (20 percent) counties. In contrast, though,
the number of total farm operations remained level in Caldwell County during the same period, and five counties saw increases in the number
of farms between 2002 and 2012: McDowell (18 percent), Swain (13 percent), Polk (12 percent), Burke (11 percent), and Alleghany (4 percent).
In 2012, the counties with the highest number of farms were Surry (1,256), Ashe (1,140), Buncombe (1,060), Cleveland (1,036), and Yadkin (990),
while the counties with the fewest number of farms were Swain (94), Graham (107), Clay (154), Transylvania (221), and Jackson (245).
Steep slopes make much of the region less suitable for large-scale farming than is found in other, less mountainous areas of the state (see Natural
| Geology | Mountainside Slope). Throughout the last century, extractive industries and increasing urban and suburban development competed
with mountain farmers for the use of land. Today, the Western North Carolina region continues to experience a loss in smaller, family-owned
farming operations—the region saw a five percent decline in small family farms from 2007 to 2012.
ECONOMIC

Total Farms (1997)

Total Farms (2007)
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Total Farms (2002)

Total Farms (2012)
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Total Family-Owned Farms (1997)

Total Family-Owned Farms (2002)

ECONOMIC

Percent Family-Owned Farms (1997)

Total Family-Owned Farms (2007)

Total Family-Owned Farms (2012)
Percent Family-Owned Farms (2007)

254 | Western North Carolina Vitality Index

Percent Family-Owned Farms (2002)

Percent Family-Owned Farms (2012)
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Farms in Western North Carolina are much smaller than the national and state averages. In 2012, the average farm size in the United States was
434 acres, compared to 168 acres in North Carolina. Farms in Western North Carolina averaged only 91 acres in 2012.
Average farm size in Western North Carolina counties fluctuates over time. According to statistics from the USDA Census of Agriculture, average
regional farm size in 1997 was 88 acres, rising slightly to 89 acres in 2002, falling to 84 acres in 2007, and rising again to 91 acres in 2012. However,
note that data before 2002 may not be comparable with those from later years due to improvements in census coverage and survey methods.
Therefore, direct comparisons between 1997 data with data from later periods should be avoided.
In the Western North Carolina region, larger farms can be found in Alleghany County—an average of 160 acres, close to the state average—
followed by Wilkes (114 acres), Cleveland (113 acres), Yadkin (106 acres), and Surry (101 acres) counties. Smaller farms, on average, are seen in
Avery (58 acres), Graham (64 acres), Jackson (66 acres), Buncombe (67 acres), and Mitchell (68 acres) counties.

ECONOMIC

Average Farm Size (1997)

Average Farm Size (2002)

Any decrease in average farm size affects the region’s ability to produce food. Coupled with anticipated regional population increases, regional
vulnerability also rises as we become more dependent on food raised outside of the local region.

Average Farm Size (2007)
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Average Farm Size (2012)
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The Future of Farming in Western North Carolina
Agricultural economic development opportunities are being developed in the Mountain Resources Commission (MRC) region. Both Polk County
and Henderson County have hired agricultural economic development specialists to work with entrepreneurs and farmers to bring value-added
products to the region. Regional infrastructure and support for these efforts already exists. The region has established transportation routes to
bring in needed supplies and get products to market. A nationally recognized agricultural research program is already in place. Existing farm
supply and packaging companies, coupled with generations of business-minded farmers and a population that recognizes the value of locally
produced products, gives Western North Carolina a competitive advantage over many areas of the nation.
These farms have built and sustained agrarian societies for centuries, and have the ability to continue to do so. It is these soils, our abundant
natural water supply, our climate, and our farmers that allow high yields of food and fiber production that is the envy of many regions across this
nation. This region has and can continue to compete with any in the world.

Why preserve the farming, forestry, and horticulture industry in North Carolina?
ECONOMIC

•
•
•
•
•
•

Sixteen percent of the state’s workforce is enrolled in agriculture/agribusiness related jobs.
Agriculture/agribusiness accounts for more than 17 percent of the state’s income.
The state’s forest products industry is the largest manufacturing industry in North Carolina.
Forest products industries paid annual wages of $2.7 billion.
The total economic impact of North Carolina’s green industry was $8.6 billion in 2005.
The green industry employed nearly 152,000 people across the state in 2005.

The state lost 1 million acres of forestland between 1990 and 2002, over half of this loss to urban development. Since 2002, North Carolina has
lost more than 3,700 farms and over 660,000 acres of farmland.
Western North Carolina is leading the state in farmland protection initiatives, such as Voluntary Agricultural Districts and Farmland Protection
Plans. Buncombe County alone has appropriated more money for conservation easements than any county in the state. This has allowed several
thousand acres of farmland to remain in farming, remain in the tax base, and be protected from development. This region recognizes that
agriculture is important for many reasons to the culture and economy of Western North Carolina.
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Forest Products and Manufacturing
Western North Carolina has 3.2 million acres of timberland. The mountain region, an area of rugged terrain and limited access, has relatively
few large cities compared to the rest of the state. Upland hardwoods cover the majority of the forested landscape, and white pine is the most
common softwood type. Ownership of the region’s timber is dominated by the private sector.

Sawlogs and Veneer
Roundwood refers to logs, bolts, or other round sections cut from trees for industrial manufacture or consumer use. Saw logs are at least eight feet in length and
can be processed into a variety of sawn products, such as lumber, cants, pallets, railroad ties, and timbers. Veneer logs are roundwood products that are either rotary
cut, sliced, stamped, or sawn into a variety of veneer products, such as plywood, finished panels, veneer sheets, or sheathing.

Pulpwood
Pulpwood is wood that is reduced to individual fibers by chemical or mechanical means. The fibers are used to make a broad generic group of pulp products that
includes paper products as well as fiberboard, insulating board, and paperboard.

Fuelwood
Fuelwood is roundwood harvested for residential use. Fuelwood consumption is falling because it is labor intensive and considered less safe than alternative energy
sources. Domestic fuelwood does, however, account for a fairly significant portion of hardwood product output (22 percent) in the region.

ECONOMIC

Other Products
Other industrial wood products include composite panels manufactured into chips, wafers, strands, flakes, shavings, or sawdust and then reconstituted into a variety
of panel and engineered lumber products.
Posts, poles, and pilings are milled or cut and peeled into standard sizes (lengths and circumferences) to be put in the ground to provide vertical and lateral support
in buildings, foundations, utility lines, and fences. This category may also include non-industrial unmilled products.

Product Distribution
Saw logs dominate the market in both softwood and hardwood product distribution in the region. From 1995 to 2007, of the total average distribution of softwood
products, 13.2 million cubic feet (71 percent) was saw logs. From 1995 to 2007, of the total average distribution of hardwood products, 26.1 million cubic feet (50
percent) was saw logs. Saw logs, the most valuable roundwood product, are cut from the largest and most mature trees. The volume of sawtimber is increasing in
the region as the forest reaches maturity.
From 1995 to 2007, of the total average distribution of softwood products, 4.2 million cubic feet (22 percent) was pulpwood. From 1995 to 2007, of the total average
distribution of hardwood products, 11.4 million cubic feet (22 percent) was pulpwood.

260 | Western North Carolina Vitality Index

Western North Carolina Vitality Index | 261

Forestry
Forestry-Related Jobs

Forestry

Forestry

Non-Timber Forest Products

Forestry-Related Jobs

The forests of Western North Carolina provide many non-timber products. They include plants, parts of plants, and other biological material,
as well as fungi, mosses, lichens, herbs, vines, shrubs, and trees. Many different parts of plants are harvested, including roots, tubers, leaves,
bark, twigs and branches, fruit, sap and resin, as well as wood. The most important edible forest product in Western North Carolina is ramps, a
mainstay of many festivals. The collection of ramps in early spring generates significant revenue for local civic groups. Other culinary products
include mushrooms, fiddlehead ferns, black walnuts, blueberries, raspberries, persimmons, and acorns. Floral and horticultural products include
grapevines, Galax, azaleas, log mosses, other annual and perennial plants, cones, shrubs, and trees. Medicinal products include American ginseng,
false unicorn, black cohosh, bloodroot, and many others.

Reporting employment statistics for forestry-related sectors is difficult at this scale. In several counties in which mills are located, they are so few
in number that publication of employment statistics violates their right of privacy. Therefore, contribution of forest-related jobs cannot accurately
be reported for the 27-county region. However, revenue to the region from total roundwood products indicates the number of forest-related
jobs is significant. From 1995 to 2007, the average annual value of total roundwood output delivered to mills in the region ranged from $110
million to $155.4 million.

People harvest non-timber forest products for both market and non-market reasons. Before the European settlers entered the mountains, Native
Americans traded these products among themselves. Early European settlers gathered the products for subsistence as well as income. Over time,
ecological knowledge, built through generations of gathering, tending, using, and trading, has been preserved and shared.

ECONOMIC

As demand for these products increases, it is important to monitor their
removal and the impact that harvest has on their long-term viability.
Recognizing the need to monitor the consumption of non-timber
forest products, the USDA Forest Service has developed a permitting
process that sets a unit price for each product and provides guidelines
for gatherers, ensuring a sustainable harvest.
The USDA Forest Service has tracked the total value of non-timber forest
products sold in the Pisgah and Nantahala National Forests since 2005.
The total annual value varies, averaging about $73,000 per year, with
the highest income producers being Galax, ginseng, rhododendron
and laurel, and firewood. Using “value sold” to express non-timber
forest products may indicate trends, but the actual dollar amount can
be a misleading measure of real value and could trivialize the social
benefits of these products. The quantity and value of non-timber forest
products collected on private lands is not currently monitored.
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What is a Carbon Market?
Historically, regulations to lower air pollution were designed to control specific emissions from designated sources. However, early regulatory
programs were found to be inefficient and did not serve their purpose of improving air quality. Recently the Environmental Protection Agency
has listed carbon dioxide as a pollutant. Regulatory programs and market-based options are under consideration in response to calls for emission
reduction. Market-based options create a public venue where buyers and sellers come together to exchange goods and services at prevailing
prices. Two market-based initiatives exist to reduce pollutants in the atmosphere: a carbon emission tax and a “cap and trade” program.
A carbon tax levies a tax per unit of emissions. The tax can be added as a surtax to existing tax structures, which is relatively easy; however, the
use and dispersion of the generated funds is often complicated. A tax may significantly increase revenue, which can be used to decrease other
inefficient taxes or to provide subsidies for more sustainable investments. Applied effectively, a tax would encourage firms to reduce emissions
and provide revenue for the government. Several European countries, such as Finland, Sweden, Denmark, the Netherlands, and Norway, have
successfully implemented a carbon emission tax.
ECONOMIC

A “cap and trade” system sets an aggregate limit or cap on emissions and creates permits for this amount. Permits are issued for free or auctioned
off by regulatory agencies to be traded among firms as a part of their strategy to meet emission requirements. Often, companies with high
pollution abatement costs purchase permits from those with low costs. A “cap and trade” system doesn’t put a specific price on emissions; it
allows the market to set the price, thus eliminating the difficulties associated with policymakers attempting to do this. Significant cost savings
have been observed under existing “cap and trade” systems, but long-term results are not yet known.
Offsets are the result of an action taken to avoid, sequester, or displace emissions of carbon. A successful carbon offset program begins with the
creation of a market for entities producing atmospheric carbon and those sequestering it. Emission rates are determined for carbon producers,
such as regional energy utilities, as well as their willingness to buy carbon offsets. Likewise, carbon sequestration rates are calculated for forestland
whose owners agree to keep their forests intact. Through third party auditors, the amount of carbon that can be sequestered through “avoided
deforestation” is certified and becomes available for an offset purchase.
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Carbon Markets

Carbon Markets in WNC

soils may provide a more profitable offset market. In addition, our existing regional timber markets will likely experience growth as demand strengthens for mature
high-quality hardwood and softwood products. If a viable infrastructure for small diameter wood emerges, a market for wood biomass may also develop.

At some point in the future, voluntary guidelines and/or mandatory regulations are expected to be put in place to limit CO2 emissions. The
decision to regulate greenhouse gas emissions will undoubtedly have large political and economic ramifications, and the time frame for
passage of such legislation is unknown. If guidelines are adopted or regulations are issued and a “cap and trade” system is established, “avoided
deforestation” is an offset option that should be analyzed further. The value of such an offset may rise due to increased demand, which may
attract forest landowners to participate.
The establishment of such a market would entail the identification of buyers and sellers as well as the appointment of regulatory oversight
responsibilities. A number of monitoring issues must be addressed for any carbon-based project. These include natural or man-made events that
reduce or increase carbon storage, as well as changes in land use patterns in and outside the region.

ECONOMIC

However, if an “avoided deforestation” offset market were found to be economically feasible, it would position the region to adopt regional or national regulations
in a more cost-effective manner and help landowners conserve their forests while providing abundant collateral benefits.
In any case, in order to avoid the detrimental effects of global climate change, it is necessary to begin the hard process of reducing and mitigating the effects of
burning fossil fuels. Although the extent of change is yet to be determined, overall welfare is expected to be permanently reduced. A variety of mitigation strategies
will be needed, and Western North Carolina policy makers should take a closer look at regional forest and wood product accounting as they relate to carbon flows,
as well as working to conserve and manage our existing forests as a valuable carbon pool.

Landowners must certify their forest to participate in the market, but after initial inventory requirements are met the offset allowance should
be straightforward to maintain. Sustainable harvesting should be allowed, even encouraged, as it would increase multiple values and help
maintain the health and vitality of a maturing forest. In addition, management practices, such as group selection harvests under an uneven aged
management system, would result in increased carbon storage capability and provide early successional habitat for wildlife.
Presently, few financial incentives are available to private forestland owners who want to maintain and manage their forestland. Often, the
most profitable action a landowner can take is to harvest their timber resource and develop the land. Market prices do not take into account
consequences that may be associated with land use change and/or unsustainable harvesting regimes, such as impaired water quality, increased
levels of erosion, and reduced biodiversity, for which no compensation is paid. The single largest threat to forestland in the region continues to
be fragmented residential and commercial development. The economic returns from development are significant and will be hard to match.
Any and all monetary incentives available to forestland owners may help deter them from converting their forestland to non-forestland uses.
Several large entities in Western North Carolina, such as the City of Asheville and the University of North Carolina at Asheville, have calculated
the amount of carbon they are currently emitting. Many others are already in the process of creating emission reduction programs and have
expressed interest in a local carbon offset market. There may also be buyers located outside of the region.
Western North Carolina forests are no longer experiencing high growth rates and their ability to sequester carbon will continue to diminish as
they age. Areas outside the region that have the capability to sequester large amounts of carbon in short rotation forests in more nutrient rich
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Crust

The outermost layer of the Earth.

Crystalline

An interlocking arrangement of mineral crystals in igneous or metamorphic rocks.

A
Alluvium

Clay, silt, sand, gravel, or similar unconsolidated detrital earthen material deposited
during relatively recent geologic time by a stream or other body of running water.
Alluvium usually contains rounded particles and usually collects in the channels and
floodplains of creeks, streams, rivers, and lakes.

the complexity of gene pools, species, communities, and ecosystems at spatial scales
from local to regional to global.

Biotite

A black, dark-brown, or dark-green potassium-, iron-, and magnesium-bearing mineral
of the mica group.

Boulder

Amphibole

A detached rock mass larger than a cobble, having a diameter greater than 12 inches
(ASTM 2487-85, 1985).

Amphibolite

C

A group of generally dark hydrous silicate minerals including common rock-forming
varieties, such as hornblende and actinolite.
A type of dark metamorphic rock consisting mainly of amphibole and plagioclase
feldspar with little or no quartz.

Arkose

A type of feldspar-rich sandstone commonly derived from rapid disintegration of
granitic rocks.

Asbestos

A commercial term applied to a group of silicate minerals that readily separate into
thin, strong fibers that are flexible, heat-resistant, and chemically inert; also, a mineral
of the asbestos group, principally chrysotile, anthophyllite, and crocidolite.

Ashlar

Prepared stone work of any type of stone.

B
Basalt

A mafic extrusive rock consisting of iron and magnesium silicate minerals and
plagioclase feldspar.

Basement

The oldest rocks in the area.

Bedding

The arrangement of sedimentary rock into layers of various thicknesses, also referred
to as stratification.

Biodiversity

Biodiversity, or biological diversity, describes the variety and abundance of all life forms
in a given place – plants, animals, and other living organisms, such as fungi, lichens,
and mosses. Biodiversity also describes the processes, functions, and structures that
sustain that variety and allow it to adapt to changing circumstances, and encompasses
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Calcareous

A rock or sediment that is rich in calcium carbonate.

Calcite

A common white or colorless rock-forming mineral, calcium carbonate.

Clay

1) A fine-grained soil, with particles having a diameter less than 0.003 inches, that
can be made to exhibit plasticity within a range of water contents and that exhibits
considerable strength when air dry (ASTM 2487-85, 1985).
2) Any mineral occurring in the clay-sized fraction of a soil, a suspension, or a rock, with
the understanding that size imposes physical and chemical characteristics. For the
most part, such “clays” are hydrous aluminosilicate or phyllosilicate minerals belonging
to the clorite, illite, kaolin, or smectite clay groups (Klein and Hurlbut, 1985).

Cobble

A rock fragment larger than a pebble and smaller than a boulder, having a diameter in
the range of 3 inches to 12 inches (ASTM 2487-85, 1985).

Colluvium

A general term applied to any loose, heterogeneous, and unconsolidated mass of
soil and rock particles deposited by rainwash, sheetwash, mass wasting, or slow,
continuous downslope creep. Colluvium usually contains angular to subrounded rock
particles and usually collects at the base or other low gradient portions of slopes or
hillsides.

Conglomerate

A sedimentary rock consisting of gravel-sized, round, water-worn fragments of rock
cemented together by another mineral substance.

Corundum

An extremely hard aluminum oxide mineral (Al2O3); gem varieties are ruby and
sapphire.

Cut Slope

Dolomite

A common white or colorless rock-forming mineral, calcium magnesium carbonate;
also a rock composed of this mineral; adj.: dolomitic.

Dunite

An ultramafic igneous intrusive rock composed primarily of the mineral olivine.

A slope exposed by excavating Earth materials.

E

D

Embankment

A soil that contains a significant proportion of coarse material; 20 to 80 percent of the
particles are greater than coarse sand (0.08 inches or 2 millimeters), with the remainder
finer than 0.08 inches or 2 millimeters.

Soil, rock fragments, and other materials put in place by humans and used to extend
a side slope or a land surface for a roadway or building site, or to build up low-lying
land, hold back water (e.g., dam), or fill in an enclosed space (e.g., mine workings).
Synonymous with man-made fill, but distinguished from naturally occurring,
sedimentary fill.

Debris Fan

Eon

Debris

A deposit of debris-sized material that is known or reasonably inferred to be emplaced
by mass wasting processes and has a distinctive lobe, fan, or coalescing fan shape.
Debris fan can include colluvial and alluvial components.

Debris Flow

A type of slope movement in which the displaced mass is composed of debris and
the water content in the displaced mass is sufficient for the material to liquefy and
resemble a viscous fluid.

Debris Slide

The longest geologic time unit, consisting of Eras and their subordinate time units, i.e.,
Periods and Epochs. Another use of the term is to denote one billion years.

Epoch

The unit of geologic time into which a Period is divided.

Era

The unit of geologic time intermediate between an Eon and a Period; e.g., the
Paleozoic Era.

A slope movement initiated by slippage along a well-defined failure surface that is
usually planar or curvi-planar, in which the displaced mass is composed of debris.
Slides are divided into two classes, rotational and translational. Slides usually consist of
displaced and deformed blocks of material.

Escarpment

Deformation

Evapotranspiration

Degradation

Exfoliation

A general term for the process of folding, faulting, shearing, compression, or extension
of the rocks as a result of various Earth forces.
The destruction of complex natural environments.

Diabase

A dark, medium-grained, plutonic igneous rock, consisting mostly of calcium-rich
feldspar and mafic minerals, that is chemically similar to basalt.

Dike

A tabular igneous intrusion that cuts across the bedding or foliation of the rock
surrounding it.

Disturbance

A relatively discrete event in time that disrupts ecosystem, community, or population
structure and changes resources, substrate availability, or the physical environment.

A long, more or less continuous cliff or relatively steep slope facing in one general
direction, breaking the continuity of the land by separating two levels of gently
sloping surfaces, that is produced by erosion or faulting (e.g., Blue Ridge Escarpment).
The process of water coming through the leaves of trees and then evaporating into
the air.
The process of mechanical weathering of igneous and metamorphic rocks by which
concentric scales, plates, or shells of variable thickness are successively spalled or
stripped from the bare surface of a rock mass.

F
Fault

A fracture or a zone of fractures along which the rock on one side has been displaced
relative to the rock on the other side.

Feldspar

A group of widespread aluminum-silicate minerals containing oxides of sodium,
calcium, or potassium, which constitute 60 percent of the rocks of the Earth’s crust.
Feldspar minerals occur as components of most rock types, especially igneous and
metamorphic rocks.
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I
Igneous Rock

A rock that solidified from molten or partly molten silicate material, i.e., from a magma.

Felsic

An igneous or metamorphic rock having abundant light-colored minerals (chiefly
feldspar and quartz) in its composition; also, said of those minerals.

Fill

Soil, rock fragments, and other materials put in place by humans. Distinguished from
naturally occurring, sedimentary fill.

Floodplain

The area of land between the stream channel and hillslopes where flood waters
spread during periods of high flow. Floodplains can have different designations based
on flood frequency – the “100-year floodplain” is the area having a 1% chance of
flooding in any year.

Flow

A type of slope movement in which the water content in the displaced mass is
sufficient for the material to liquefy and behave as a viscous fluid.

Fold

A product of deformation resulting in a curve or bend of a planar structure, such as
rock strata, bedding planes, foliation, or cleavage.

Foot Slope

The lower, gentle slope of a hillside below a steep rock face or escarpment, including
lower slopes of diminishing steepness; used here to generally designate the lower
third of a hillslope.

Formation

A body of rock identified by its unique lithologic characteristics and stratigraphic
position recognized as a stratigraphic unit for purposes of geologic mapping.

Fracture

A general term for any break in a rock, whether or not it causes displacement, due to
mechanical failure by stress (usually a planar joint or fault surface).

Geologic Map

A two-dimensional representation of the Earth’s surface on which is recorded geologic
information, such as the distribution, nature, and age relationships of rock units and
the occurrence of structural features, mineral deposits, and fossil localities.

Geomorphology

Graywacke

A typically light to dark grey, poorly-sorted sandstone in which coarser fragments of
rocks and minerals are cemented together by fine-grained material, much of which
consists of clay minerals.

Groundwater

Water below the surface of the Earth. Also spelled: ground water, ground-water.

Hornblende
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The most common mineral of the amphibole group, a complex hydrous aluminum
silicate in which calcium, sodium, iron, and magnesium are present in varying
amounts; commonly black, dark-green, or brown and occurring in distinct long,
slender crystals or in columnar, fibrous, or granular forms. It is a primary constituent
of many felsic and intermediate igneous rocks, and, while less common, in mafic
igneous rocks, and it is a common constituent in metamorphosed mafic rocks, such as
amphibolite.

Metasedimentary Rock

A metamorphosed sedimentary rock.

Mica

A group of hydrous aluminum-rich silicate minerals, all of which have perfect basal
cleavage that allows them to be peeled apart in thin layers (e.g., muscovite, biotite).

Land Use

Mineral

The economic use to which land is put.

Gravel

An unconsolidated, natural accumulation of rock fragments resulting from erosion
and consisting predominantly of particles larger than sand but smaller than cobbles
greater than 0.19 inches and smaller than 3 inches (ASTM 2487-85, 1985).

Recrystallization of solid rock at variable temperatures and/or pressures below the
Earth’s surface, producing changes in the rock’s texture or composition.

The vegetation, structures, or other features that cover the land.

Landslide

Soft hail or snow pellets.

A rock derived from metamorphism of a pre-existing rock.

Land Cover

Land Use Change

Garnet

A computer application used to store, view, and analyze geographical information,
especially maps.

A fracture, crack, or parting in a rock, without displacement (see fracture).

Graupel

H

Geographic Information System (GIS)

Metamorphism

L

A common, light-colored, coarse-grained plutonic igneous rock consisting of variable
amounts of quartz, feldspar, and accessory minerals.

A metamorphosed igneous rock.

J

Gneiss

Granite

Metaigneous Rock

Metamorphic Rock

Joint

A foliated rock, usually formed by regional metamorphism, in which bands or layers
of granular minerals alternate with bands or layers in which minerals having flaky or
elongate prismatic habits predominate.

A metamorphic rock consisting predominantly of fine- to coarse-grained recrystallized
calcite and/or dolomite.

Pertaining to intrusion, the process of emplacement (injection) of magma in preexisting rock; also the igneous rock mass so formed within the surrounding rock mass.

The study of the classification, description, nature, origin, and development of
landforms and their relationships to underlying structures, and of the history of
geologic changes as recorded by these surface features.

G
A group of aluminosilicate minerals commonly found in metamorphic rocks that
contain varying amounts of Ca, Fe, Mg, and Mn. Garnet is used as a semiprecious stone
and an abrasive.

Intrusive

Marble

The conversion of forest into agricultural or developed land.
An informal term for a wide variety of mass movements and processes involving the
downslope transport, under gravitational influence, of soil and rock material en masse.
The term “slope movement,” rather than “landslide” (Varnes, 1987), is preferred by the
NCGS in order to include all mechanisms of slope movement by flowing, falling, or
sliding.

LiDAR

Topographic data obtained by a Light Detecting And Ranging method (airborne laser
altimetry) and provided by the North Carolina Floodplain Mapping Program at 20 foot
(6 meter) pixel resolution.

A naturally occurring, inorganic substance having an orderly internal crystalline
structure, characteristic chemical composition, and physical properties.

Modified Slope

A slope that has been significantly altered by humans by construction activities (such
as roads, cuts, fills, etc.).

Mud

A mixture of fine silt- and clay-sized particles.

Muscovite

A transparent to silvery-colored potassium-bearing mineral of the mica group.

Mylonite

Any foliated and usually lineated, fine-grained metamorphic rock which shows
evidence of strong ductile deformation related to movements along a ductile fault
zone.

Limestone

A sedimentary rock consisting predominantly of calcium carbonate.

Lithology

The description of rocks, especially in hand specimen and in outcrop, on the basis of
such characteristics as color, mineral composition, and grain size.

M
Mafic

An igneous or metamorphic rock composed chiefly of one or more ferromagnesian,
dark-colored minerals; also, said of those minerals.

O
Olivine

An olive-green to brown iron- and magnesium-rich silicate mineral, common in mafic
and very mafic igneous rocks.

Outcrop

Rock that is exposed at the surface of the Earth.

Oxide

A compound of oxygen with an element.
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Rock Fall

A type of slope movement in which a single mass of rock of any size is detached from
a steep slope or cliff along a surface on which little or no shear displacement occurs.
The detached material descends mostly through the air by free fall, bounding, or
rolling.

P

Q

Paleozoic

Quadrangle

The first of three eras of the Phanerozoic Eon, lasting from about 570 to 240 million
years ago.

Parcel

A rectangular area bounded by parallels of latitude and meridians of longitude. In
this database, “quadrangle” means a USGS 7.5-minute topographic quadrangle map,
1:24,000 scale.

A tract of land or real property owned by individuals, a group of people, organizations,
the government, etc.

Quartz

Pebble

Quartzite

A general term for a small, rounded, water-worn stone; specifically, a rock fragment
larger than sand and smaller than a cobble, having a diameter in the range of 0.16
inches to 2.5 inches (4 millimeters to 64 millimeters).

Peridotite

An ultramafic, intrusive, igneous rock composed primarily of olivine and pyroxene.

Period

A very common rock-forming mineral consisting of silicon dioxide.
A granular metamorphic rock derived from sandstone and consisting of interlocking
grains of quartz.

Rock Slide

A slope movement initiated by slippage along a well-defined failure surface that is
usually planar or curvi-planar, in which the displaced mass is composed of rock that
was intact and in its natural place before the initiation of movement.

S
Sand

Soil Texture

The proportion of sand, silt, and clay.

Regolith

Schist

A Li silicate mineral.

Sediment

Proterozoic

That eon of geologic time represented by rocks in which there is little evidence of life
(fossils), comprising three eras: Early, Middle, Late – from about 2,500 million to 570
million years ago.

Pyrite

Stratigraphy

A branch of geology concerned with the definition and description of natural divisions
of rock strata, including their history and interrelationships with other rocks.

Loose, unconsolidated, fragmental material that originates from weathering of rocks
and is transported or deposited by air, water, or ice.

Stressor

Rift

Sedimentary Rock

Structure

A long, narrow continental trough that is bounded by normal faults. It marks a zone
along which the entire thickness of the lithosphere has ruptured under extension.

Rip-Rap

A rock resulting from the consolidation of loose sediment that has accumulated in
layers; also, a rock formed by precipitation from solution, or an organic rock consisting
of the remains or secretions of plants and animals.

Rock or other material used to armor shorelines, streambeds, bridge abutments,
pilings, and other shoreline structures against scour, water, or ice erosion.

Sedimentation

Riparian

Serpentinite

The area of land adjacent to a waterway.

Riverine

Pyroxene

Rock
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Spodumene

An unconsolidated or partly-weathered, parent material soil that developed in place
by the physical and chemical weathering from the consolidated rock on which it lies.

A common, pale-bronze or brass yellow, cubic-shaped mineral composed of iron and
sulfur; also, commonly referred to as “fool’s gold.”
A group of dark silicate minerals with varying amounts of Ca, Fe, Na, and Mg, typically
found in mafic and ultramafic rocks.

A rock composed primarily of the mineral talc, a soft Mg silicate mineral.

R

Residual Soil

The amount of empty space between soil particles.

The gravity-driven gradual or rapid downslope mass movement of soil (earth and/or
debris) or rock by falling, flowing, or sliding or by a combination of these movements.
The term “slope movement,” rather than “landslide” (Varnes, 1987), is preferred by the
NCGS in order to include all mechanisms of slope movement by flowing, falling, or
sliding.

A sedimentary rock composed chiefly of sand-sized grains cemented by calcium
carbonate, silica, or other materials.

Permeability

Porosity

Slope Movement

Sandstone

A geologic time unit intermediate in rank between an Era and an Epoch, e.g.
Ordovician Period.

Subsurface water in the voids of rock, sediment, or soil.

Slides are slope movements initiated by outward or downward rupture of displaced
material along a well-defined, typically planar or curvi-planar failure surface. Where the
geometry of the failure surface is not known, the term slide is applied. Where known,
the slide is classified as rotational or translational.

Soapstone

A typically well-foliated metamorphic rock that splits easily into thin layers or slabs
because of the well-developed parallelism of abundant flat or elongate minerals, such
as mica and hornblende.

Pore Water

Slide

A rock or mineral fragment or a detrital particle of any composition smaller than gravel
and larger than a coarse silt grain, having a diameter between 0.003 inches and 0.19
inches (ASTM 2487-85, 1985).

A general term for the layer or mantle of fragmental and unconsolidated rock material
that nearly everywhere forms the surface of land and overlies or covers bedrock. It
includes alluvium, colluvium, residuum, debris, earth, and soil.

How quickly water moves through soil and the ability of water to be held for plant use.

Siltstone
A sedimentary rock composed of silt-sized rock or mineral particles.

Of, like, relating to, or produced by a river.
An aggregate of one or more minerals, or a body of undifferentiated mineral matter.

Eroded soil deposited downslope.
A rock composed primarily of the mineral serpentine, a soft Mg, Fe silicate mineral with
a silky luster.

Shale

A sedimentary rock composed chiefly of clay and very fine-grained particles of quartz.

Silt

A soil particle less than 0.003 inches in diameter that is non-plastic or very slightly
plastic and that exhibits little or no strength when air dry (ASTM 2487-85, 1985).

Any kind of event or action which, at certain levels, causes stress to organisms.
A feature in the rock that results from rock deformation.

Subsidence

The sinking or gradual downward settling of the Earth’s surface, with little or no
horizontal motion.

Sulfate

A mineral compound characterized by the presence of SO4.

Sulfide

A mineral compound characterized by joining sulfur with a metal, commonly iron.

Sulfidic

A modifier for a rock that contains a visible component of sulfide minerals (e.g., pyrite,
pyrrhotite, chalcopyrite).

Surficial Deposit

Unconsolidated and residual, alluvial, colluvial, or glacial deposits lying on bedrock or
occurring on the Earth’s surface (see regolith).
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T
Tectonic Plate

Blocks of oceanic and continental crust and upper mantle, supported by a viscous
underlayer of the lower mantle.

Tectonics

A branch of geology dealing with the regional assemblage of structural and
deformational features of the Earth’s crust, and a study of their origins and histories.

Thrust Fault

A fault with a dip of 45º or less over much of its extent, on which the hanging (upper)
wall appears to have moved upward relative to the footwall (lower). Horizontal
compression (i.e., crustal shortening) rather than vertical displacement is its
characteristic feature.

Thrust Sheet

A body of rock that has arrived at its present position by movement along an
underlying thrust fault.

Toe

The lowest part of a slope, slope movement, or slope movement deposit.

U
Ultramafic Rock

A rock composed primarily of mafic minerals (Mg, Fe silicates), including the rocks
dunite peridotite, and pyroxenite.

Unmodified Slope

A slope that has evolved naturally without any significant alteration by humans
(includes timbering and farming, which are not considered significant slope modifying
activities).

Uplift

A structurally high area in the crust, produced by upward movements that raise or
upthrust the rocks, as in a dome or arch.

W
Window

An area in a thrust sheet where the rocks have been eroded down to the underlying
thrust fault, thereby exposing rocks beneath the thrust sheet.
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How to Use the GIS Viewer
Once the viewer loads in your web browser, the 27 counties of the the MRC region are displayed along with their major roads and highways.
To change the basemap, click the drop-down box in the toolbar at the top, and select your preferred basemap.
Navigation
The top toolbar is home to the hand
and magnifying glass icons
, which allow you to pan around the map by clicking and dragging, or to zoom
by drawing a box around your area of focus. You can zoom and pan at controlled increments using the slider and arrows on the left side of the screen. You can
also type the name of an area into the “Find Area” search box to have the viewer automatically locate it. To return to a view of the entire 27-county region, click the
globe icon
.
Exploring Data
The Vitality Index’s metrics are available in their entirety online at www.wncvitalityindex.org, allowing the public to interface with the region’s
data in an interactive way, including a mobile-friendly map application. In addition to the website, a booklet version of the Index is available for
download as either an interactive PDF or in ready-to-print book form. It is formatted to dynamically display on a variety of devices, including
smartphones and tablets.
The downloads section of www.wncvitalityindex.org features pamphlets that show how the Vitality Index can be used to illustrate meaningful
relationships among the natural, human, built, and economic aspects of the Western North Carolina community. Other promotional materials
such as information sheets and posters are available.
Additionally, supporting data used to create all content for the Vitality Index is accessible by download to the community, to encourage further
collaboration.

Interactive Map Tool

The “Map Layers” box contains the data layers used to overlay specific metrics onto the basemaps. The grey tabs represent
each of the sectors covered in the Vitality Index, and within each tab are the data layers, categorized by type.
To activate or deactivate a data layer, check the box next to it.
More than one layer can be active at a time, but the other active data layers may appear hidden. The gear icon
beside
the layer name allows the transparency of each layer to be adjusted so that others can be made visible. To do this, click the
gear and move the slider to adjust layer transparency. With this function, the relationships between multiple data layers and
the underlying geography can be examined.
The “Map Tools” window contains the legend for active layers, and provides options to share your created map by providing a link
that you can copy and paste into your browser.
For additional support, click the question mark icon

and follow the on-screen instructions .

The Vitality Index also includes a geographic information systems (GIS) map viewer that allows users to interact with the datasets featured
within the Index. GIS allows layers of data to be placed over a map of the region to create a visualization that can be used to investigate the
relationships between the diverse elements that make up Western North Carolina.
The GIS viewer can be accessed from anywhere in the Vitality Index by clicking on “GIS Viewer” in the black navigation toolbar at the top of
each page.
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