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ABSTRACT

This research report presents results from trail surveys of 72 backcountry trails (328 miles),
25% of the park’s formal trails and 35% of the total trail mileage (Appendix 1). The sample
is broadly representative of the park’s geographic regions, elevations, trail resource conditions,
and use-related factors. Survey staff used measuring wheels to record information on all
occurrences of 25 trail features in four topical categories: general inventory, resource
condition, design and maintenance, and visitor attractions (Appendix 2). Data are presented
which characterize the number, severity, and total lineal distance of significant resource impacts
and the number and relative effectiveness of common maintenance features.

On a lineal distance basis, soil erosion and wet soil are the most common fypes of resource *

impact. Soil erosion exceeding one foot below the estimated post-construction tread surface

averages 239 feet per mile with a cumulative total of 14.6 miles, 4.5% of the sampled trail

miles. Relational analyses indicate that tread erosion is highest on trails located in upper-slope ‘

or ridgetop geographic positions with wet soils and heavy visitor use. The cumulative total ‘

mileage for wet and muddy soils on trails is 11.3 miles, 3.5% of the sampled trail miles. Wet |

soils are most common on trajls that intercept water from springs and seeps, have substantial ‘

horse wse, are located in drainage bottom positions, and are deeply eroded. ‘
|

A total of 4,137 drainage dips and 3,804 water bars were observed, an average of 25.3 tread
drainage features per trail mile. Drainage feature effectiveness ratings suggest that water bars
are more effective than drainage dips. Analyses indicate that both the amount and type of trail
use are important determinants of trail condition. Heavily used trails have significantly more
soil erosion and tree root exposure; while trails receiving a high proportlon of horse use are
significantly wider, muddier, and have more multiple treads.

Research results provide managers with objective, standardized data for use in trail planning,
trail maintenance, and trail management decision making. Potential applications and general
recommendations under each of these topics are offered.
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INTRODUCTION

This report describes results from a comprehensive assessment of a large sample of
backcountry trails in Great Smoky Mountains National Park (GSMNP). Recently, both visitors
and managers of the park, which is among the most heavily used in the nation, have raised
concerns over the deteriorating condition of many of the park’s trails. In particular, a number
of complaints have been received from both individuals and groups who find the current trail
conditions to be unacceptable. Such concerns may be due in part to declining park budgets,
. which have restricted trail maintenance activities, and to increases in frail use.
Disproportionate resource impacts from horse use have also been cited as a potential cause.
Responding to such concerns, this research effort was sponsored by the National Park Service
(NPS) to provide objective data describing current trail resource conditions and to identify and
describe critical factors that influence trail degradation.

NPS managers operate under legislative and administrative mandates directing them to balance
the provision of appropriate park recreation experiences with the resource changes resulting
from such use. Specifically, the NPS Organic Act of 1916 (16 United States Code (USC) 1)
which established the Service, directed it to "promote and regulate the use ... {of parks] ... in
such manner and by such means as will leave them unimpaired for the enjoyment of future
generations.” What constitutes an impaired resource is ultimately a management determination,
although public input is routinely sought and considered in management decision making.
Other legislation, such as the National Environmental Policy Act of 1969 (42 USC 4321 et seq)
and the park’s enabling legislation, also provide guidance.

Authority to implement congressional legislation is delegated to agencies, who identify and
interpret all relevant laws and formulate administrative policies to guide their implementation.
A document titled Management Policies (NPS 1988) describes these policies to provide more
specific direction to management decision making. For example, relative to the need for
balancing visitor use and resource changes, Management Policies states that: '

Backcountry use will be managed to avoid unacceptable impacts on park resources or
adverse effects on visitor enjoyment of appropriate recreational experiences. The
National Park Service will identify acceptable limits of impacts, monitor backcountry
use levels and resource conditions, and take prompt corrective action when unacceptable
impacts occur. (Chapter 8:3)

Finally, a series of management guidelines provide managers with the most specific guidance
in implementing legislation and administrative policies. NPS-77, the Natural Resources
Management Guideline (NPS 1991) states that "park managers must know the nature and
condition of the resources in their stewardship, have the means to detect and document changes
in those resources, and understand the forces driving the changes” (Chapter 5:20). A second
Natural Resources Inventory and Monitoring Guideline (NPS 1992b) states that it is the policy
of the NPS to "assemble baseline inventory data describing the natural resources under its
stewardship, and to monitor those resources forever {and] to detect or predict changes that may
require. intervention" (Chapter 1:1).

Page 1




introduction

A more complete review of relevant legislation, administrative policies and guidelines, and park
planning documents may be found in Marion (1994). In general, current park planning
documents embrace a carrying capacity approach including restrictions on visitation to control
resource impacts resulting from visitor use. Management experience with this approach in
other backcountry and wilderness areas has met with mixed success (Hammitt and Cole 1987).
Research has often shown that the amount of visitor use, while an influential determinant of
change, can be less important than other factors, including many environmental attributes, the
type of use and behavior of visitors, and managerial factors such as whether visitor use is
dispersed or contained (Cole 1987). In response to these findings, new planning and
management frameworks have been developed and applied to address this increased
complexity. These frameworks evolved from and are currently replacing management
approaches based on carrying capacities (Marion, Cole, and Reynolds 1985). Two of the
leading frameworks are the Limits of Acceptable Change (LAC) (Stankey et al. 1985) and
Visitor Impact Management (VIM) (Graefe, Kuss, and Vaske 1990) (Figure 1). The National
Park Service, Denver Service Center, has combined elements from these approaches in
developing a model known as VERP (Visitor Experience and Resource Protection) to guide
the future development of park General Management Plans (NPS 1993a). -

Under the LAC, VIM, and VERP

frameworks, numerical standards can ’ AN

be set for individual impact . T

parameters to specify the limits of cﬂoqgglgmsg;nm%éocw
acceptable change. These limits I

define the critical boundary line | . | _FORMULATE STANDARDS |
between acceptable and unacceptable [ onron PoTre——
conditions, establishing a measurable — '
reference point to which -future . |__compare connmions To stnbaRos |
- conditions can be compared. Visitor ; ' 1

impact monitoring programs provide STANDARDS (STtoasDs

a critical element to these .

frameworks, furnishing information EVALUATE

necessary to formulate realistic GAUSAL

standards and to periodically _TACTORS

evaluate resource conditions in L SELECT APPROPRIATE
relation to these standards. As noted ) ST TN
earlier, the NPS Managemenr ) ] IMPLEMENT MGMT,

ACTION -

Policies requires management

approaches that identify and monitor —— .
acceptable limits of change ‘in Figure 1. Schematic illustrating the LAC/VIM

backcountry settings. The new Planning and management frameworks.
management-by-objectives

approaches meet this requirement and establish a more defensible decision-making process for
defining and justifying appropriate and effective management actions.
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RESEARCH OBJECTIVES

Research Objectives

The principal goal of this research is to design and apply an assessment of trail resource
conditions for selected trail segments within GSMNP. Specific research objectives are listed

in Figure 2.

Figure 2. Research objectives.

The trail surveys are designed to provide park managers with standardized, quantitative, and
reliable information describing trail segments, their condition, and existing maintenance
features. Such information can be used to characterize different trail segments in terms of a
variety of attributes, resource condition (impact), and maintenance features. Managers may
find this information valuable in preparing and justifying trail management actions and trail
maintenance budget and staffing requests. Data on individual trails may also be used to direct
trail maintenance activities or to set priorities for needed work. The trail survey information
can also identify relevant environmental, managerial, and use-related factors influential to trail
conditions. Managers may find this information valuable in trail management decision making,

including use in Limits of Acceptable Change frameworks, and in the selection of resistant and

resilient locations for new trails or trail re-routes. Finally, trail survey information can be
compared to data from future assessments (using the same procedures) for monitoring
purposes: identifying trends in trail condition and evaluating the effectiveness of implemented
management actions.




LITERATURE REVIEW

Visitor impacts

Though a central purpose for the creation and management of parks, research has demonstrated
that visitation inevitably degrades both park resources and the experiences of other visitors.
This is particularly true along trails and at overnight campsites and day-use recreation sites,
where visitation and its effects are concentrated. Potential ecological consequences of visitation
include the trampling and subsequent loss of ground vegetation, shrubs, tree seedlings, and
felling of saplings; erosion of surface litter and humus; exposure, erosion, and compaction of
mineral soil;.and exposure of free roots and damage to tree trunks (see Table 1) (Cole 1987,
Hammitt and Cole 1987, Marion 1984). Visitors also perceive recreational impacts. A recent

. survey of visitors to three eastern wilderness areas found that littering and human damage to
campsite trees were among the most highly rated indicators affecting the quality of recreational
experiences (Roggenbuck et al. 1993). These and other resource impact indicators, such as the
amount of vegetation loss and bare ground around a campsite, were rated above many social
“indicators, including the number of people seen while hiking and encounters with other groups
at campsites.

Table 1. Resource impacts caused by hiking, horse use, and camping activities.

_—

* Loss of Vegetation Cover | - Loss of Organic Matter - Littering

- Alteration of Composition | - Erosion - Threats to Water Quality
- Damage to Trees - Compaction » Threats to Human Health
- Exposure of Tree Roots - Reduction in Soil Moisture | - Threats to Wildlife

» Loss of Tree Regeneration .

The extent, location, and condition of frail resources are important to park managers for a
number of reasons. First, trails represent a significant human "development" in park
backcountry and wilderness environments managed for natural conditions and processes. Their
presence and condition are more critical in these protected environments than in frontcountry
environments where park developments are an appropriate means for accommodating visitor
use. Second, trails serve an important functional role as backcountry transportation corridors
supporting substantial traffic from both day and overnight visitors. Trail networks provide the
primary means for accessing the backcountry in most parks and significantly shape visitor
distribution patterns. Poor trail conditions can negatively affect this functional role by altering
visitor distribution and threatening the safety of trail users. Third, visitors spend a significant
portion of their time in the backcountry on trails. Poor trail conditions can lead to a loss in
the quality of their experiences and conflicts between different trail user groups. Finally, trail
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Literature Review

resources can represent a significant drain on limited park funds and staff. Trails which are
unnecessary, poorly designed and located, or in poor condition pose a threat to park resource
protection objectives and represent a significant and reoccurring financial burden.

Trail impacts include a wide variety of problems, including loss of vegetation cover, soil
erosion and incision of the tread surface, widening of the tread, excessive muddiness,

- compaction of soil, introduction of exotic vegetation, proliferation of informal trails, and the
results of depreciative behaviors such as cutting of trail switchbacks. Without proper trail
design and maintenance these problems can alter natural patterns of water runoff, resulting in -
soil erosion and subsequent turbidity and deposition in streams and water bodies. These
problems have been the subject of numerous recreation ecology studies which have sought to
describe these changes and their relationships with influential factors. More complete
summaries of these studies, which are briefly reviewed below, are provided by Cole (1987,
Hammitt and Cole (1987) and Kuss et al. (1990).

The most significant environmental changes aftributed to trails result from their initial
consfruction. This work typically involves the removal of all vegetation and significant soil
disturbance to construct an unobstructed tread and trail corridor. Water runoff and drainage
patterns are also typically altered during construction activities. Trail layout and design are
often described as a critical determinant of a trail’s potential for future degradation but little
research has specifically focussed on this issue. Once developed, a trail is subjected to both
 recreational use and natural erosional processes from rainfall and water runoff  Trail
maintenance then plays a critical role in channelling both trail users and water, keeping the
- former on the tread and the latter off. :

A number of studies have examined the role that environmental factors play in influencing trail
degradation. Climatic and geologic factors are important because they control many other
factors affecting the degradation process. For example, higher rainfall and lower vegetation
growth and decomposition rates in alpine environments contribute to the rapid loss of their
vegetation and highly organic soils when subject to trampling (Hartley 1976, Willard and Marr
1970). Vegetative factors influence trail degradation through the degree to which they contain
use on 2 single tread, ¢.g. meadows and open forests permit trail widening and multiple tread
development (Bright 1986). The density of forest types also determine the composition and
trampling resistance of trailside vegetation, e.g. shade-intolerant grasses are considerably more
trampling resistant than shade-tolerant broad-leafed herbs (Bratton et al. 1979, Burde and
Renfro 1986, Cole 1988). Topographic characteristics such as the steepness of trail slope and
sideslope gradients and the position of trails (upper-, mid-, or lower-slope positions) have also
been shown to strongly influence such trail degradation factors as soil erosion and trail width
(Bayfield 1973, Helgath 1975, Jubenville et al. 1987, Leung 1992, Teschner et al. 1979,
Weaver et al. 1979). Finally, numerous studies have examined the influence of differing soil
characteristics, including soil moisture, infiltration capacity, texture, and others (Bayfield 1973,
Burde and Renfro 1986, Helgath 1975, Leung 1992, Weaver and Dale 1978).

The amount of trail use is also influential though less so than locational and design features
(Cole, in Hendee et al. 1990). Recreation ecology studies have repeatedly’ documented a
curvilinear relationship between amount of use and most forms of impact (Cole 1987). With
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respect to trails, use above a threshold necessary to remove vegetative cover and surface litter
becomes less critical in influencing resource change than many environmental factors. Foot
traffic tends to compact soils and research has shown that even lug-soled boots contribute little
to soil erosion (Kuss 1983, Whittaker and Bratton 1979). The principal effect of trampling,
even on wet soils, is to create a more uneven and erodible soil surface; water, and in exposed
areas, wind, are the actual erosional agents. | ‘

Type of use can also be an influential factor and a number of studies have compared the
impacts of hikers with those of visitors on horseback or with packstock. Due to the complaints
received by GSMNP and the concerns expressed by mangers, the literature relating to horse
impacts is reviewed more thoroughly. Impacts from horse use can be ecological: impacts to
the resource, or social: impacts to the experiences of other visitors. Both types of impact
serve to bring horse use concerns to the attention of managers. The scope of this report does
not include the social impacts of horse use, some pertinent references on this topic include
Hammitt and Cole (1987), Jacob and Schreyer (1980), McClaran (1989), and Watson et al. (in

press).

Many studies demonstrate that trampling by a horse is more destructive fo vegetation than
trampling by foot (Nagy and Scotter 1974; Weaver and Dale 1978; Whittaker 1978).
Whittaker (1978) found vegetation on horse trails to be churned up and often cut off at the
roots, instead of flattened, as on hiking trails. An experimental trampling study by Nagy and
Scotter (1974) found vegetation loss to be four to eight times greater from horse trampling than
hiker trampling.

The greater vegetation loss from horse use tends to widen horse frails, which are often two fo

three times the width of hiker trails (Weaver and Dale 1978). The greater width of exposed

soil and inherent characteristics of horses also contribute to the greater erosion potential of

horse trails. A horse carries a heavy weight on a small, usually shod, hoof. This weight can

‘exert as much as 1,500 lbs of pressure per square inch (Hendee et al. 1990). Horse traffic

causes significant compaction to the underlying soil layers, thus reducing water infiltration and

increasing surface runoff. In addition, the action of a horse hoof tends to dig up and puncture |
the soil surface (McQuaid-Cook 1978). Loose, unconsolidated soil is more prone to erosion |
than compacted soil and as a result, the potential for erosion increases on horse trails as

compared to hiker trails. In a study comparing the erosional impacts of hikers, horses, off-road

bicycles and motorcycles, the sediment yields from horse trails were greater than for any other

type of use (Seney and Wilson 1991).

The same process that leads to erosion can result in the formation of muddy quagmires.
Whittaker (1978) found loosening of the soil to be a precursor to muddy trail sections. Loose
soil is more apt to form mud than compacted soil and the highly compacted subsurface soils
prohibit water infiltration. The resulting impermeable basins which form retain water and mud
long after rainfall. Muddy sections can be a temporary or seasonal problem, making travel
difficult and often resulting in significant trail widening when trail users skirt around the edges
of muddy areas. :
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Other trail problems attributed to horse use are the proliferation of informal trails and manure
on trails (Hammitt and Cole 1987). Multiple trail formation is especially troublesome in
-meadows where stock parties tend to spread out rather than ride in single file (Hammitt and
Cole 1987). Furthermore, user-created trails are often poorly routed and not maintained,
resulting in an increased potential for degradation. Manure on trails is both an ecological and
social problem. Manure often contains the seeds of exotic plants, although seeds may also be
introduced from horse feed, equipment, and mud stuck to horses hooves. Excessive amounts
of manure also pose a threat to water quality (Hammitt and Cole 1987).

While the majority of studies conclude that horse impacts are generally more detrimental to

the environment than impacts from hikers, most acknowledge that the degree of difference is

dependent on a variety of additional factors unrelated to type of use (McClaran 1989;

McQuaid-Cook 1978; Summer 1980, 1986). McQuaid-Cook (1978) found trail impact to be

more a function of slope and trail location than a result of user type. Nagy and Scotter (1974)

concluded that although horse use generally causes more damage than hikers, the degree of
difference depends on the soil, vegetation, topographic and climate characteristics. Summer

(1980) identified the most influential landscape factors governing trail deterioration are parent

material, grade of trail and sideslope, soil texture and organic content, rockiness, vegetation,
and drainage. Measurements of physical changes along trails receiving a constant amount of
horse use resulted in a wide spectrum of erosional impacts as influenced by one or more of the

landscape factors listed above. Summer (1980, 1986) concludes that horse traffic is not the

single most important agent contributing to trail degradation.

Types of Trail Surveys

There are three general types of trail surveys (Table 2). Trail inventories serve to locate, map,
and provide a variety of basic information on trail resources. Inventory information is useful
for characterizing trails on the basis of their use, length, degree of hiking difficulty, or other
features. Trail condition surveys seek to describe resource changes (impacts) and their
relationships with influential environmental, use-related, or managerial factors. Census or
sampling approaches may be used with either rapid surveys or more intensive measurements.
Information from repetitive surveys can be compared to monitor trends in resource conditions
and the effectiveness of management activities.” Trail maintenance surveys provide information
on the location and number of specific tread maintenance features and/or needs and can be
used to prepare staffing and budgetary requests, set priorities, or direct actual trail work.

Alternative trail survey methods are reviewed by Cole (1983) and Hammitt and Cole (1987).
Additional guidance on specific trail inventory and impact assessment survey techniques is
provided by Bayfield and Lloyd (1973), Coleman (1977), Leonard and Whitney (1977),
Rinehart, Hardy and Rosenau (1978), and Marion (1989). Only two publications were found .
which present methods for conducting trail maintenance surveys (Proudman and Rajala 1981,
Williams and Marion 1993). A review of these approaches and of trail studies which have
employed them is restricted to work done specifically in GSMNP.
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Table 2. Description and uses of three types of trail surveys.

Trail Inventory
» Locate and map all formal and informal trails.

+ Identify and catalog trail features such as type of trail, use, segment length, natural
[ and cultural features, hiking difficulty, bridges, and signs.

Trail Condition

* Identify and quantify specific types of trail resource impacts.

+ Summarize impacts by environmental, managerial, or use-related factors to detect
and evaluate relationships.

* Aid in setting and monitoring management standards for trail resource conditions.

1 « Evaluate deterioration in trail resource conditions to suggest potential causes and
effective management actions.

+ Evaluate the effectiveness of resource protection measures,

e identify and assign priorities to trail maintenance needs.

Trail Maintenance

» Identify and locate trail tread deficiencies.

* Prescribe tread engineering solutions such as the location and type of tread drainage
t actions, rock steps, and bog bridging. ‘

» Prescribe trail rerouting or new trail development needs.

+ Provide written prescriptions to direct trail work.

+ Summarize trail maintenance staff and funding needs.

|
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GSMNP is fairly well-represented in the trail survey literature, although most of the work was
conducted in the mid 1970°s. Bratton, Hickler, and Graves (1978a 1978b 1978c¢) report results
from a comprehensive inventory and condition assessment of the park’s maintained trails. A
variety of trail width and depth measurements and estimates (percent mud, rut, exposed roots,
etc.) were taken at sample points each 1/3rd mile along trail segments. Data was summarized
by geographic area and related to type of use, vegetation type, successional stage, and other
- environmental attributes. Comparisons to this data is facilitated by extensive tables of
summarized field data and analyses contained in a set of four management reports.

Whittaker and Bratton (1979) conducted experimental studies to compare environmental
changes from hiking and horseback riding on four trail surfaces in the park. The study
concluded that horse use causes more rapid surface deterioration than foot use, particularly in
sensitive mesic forest communities.

Renfro (1985) conducted an assessment of the Appalachian Trail within GSMNP. This work
replicated some of Bratton’s measurements but substituted the more accurate cross-sectional
area technique for quantifying soil loss (Burde and Renfro 1986). '




STUDY AREA

Congress acted on May 22, 1926 to authorize acceptance of lands for the future establishment
of Great Smoky Mountains National Park, stating that the park was set apart for the benefit and
enjoyment of the people. The Park was formally established by the act of June 25, 1934 and
its size has grown to include 514,885 acres. GSMNP was designated an International
Biosphere Reserve in 1978, and is managed in accordance with the objectives of the "Man in
the Biosphere" program. In addition, 69 miles of the Appalachian Trail dissect the park and
425,384 acres, 83 percent of the park’s total acreage, arc recommended for wilderness
designation (with another 52,286 acres identified as potential wilderness). National Park
Service policy dictates that all areas of potential wilderness be managed as de facto wilderness
until released by Congress. (NPS 1988). '

Great Smoky Mountains National Park’s General Management Plan (GMP) states that the
purpose of park management is to preserve its exceptionally diverse resources and to provide
for public benefit from and enjoyment of them in ways that will leave the resources--and the
dynamic natural processes of which they are components--essentially unaltered (NPS 1981).

The GMP also defines a number of management zones with guidelines for appropriate types

and intensities of recreational uses and permitted developments. The Park’s backcountry is
predominantly classified as a Natural Zone (478,184 acres, 93% of the park). Management
practices for this zone seek to restore or continue natural processes that would have prevailed
without the interference of non-native plants, animals and modern technological man.

GSMNP has two Districts, North and South, distinguished by the North Carolina/Tennessee
state line that follows the mountainous divide and often paralleling the Appalachian Trail. The
park also has 7 Ranger Subdistricts and 7 Maintenance Subdistricts, each separately defined.

The southern Appalachian Mountains including exceptionally diverse flora and fauna comprise
the park’s primary public attraction. Elevations range from 840 feet at the far western corner
of the park to 6,643 feet at Clingman’s Dome approximately in the center of the park. Twenty

peaks rise above 6,000 feet in elevation and the topography is steep; only 10 percent of the -

park’s lands have slopes of less than 10 degrees.

The park’s climate is relatively moist, and due to the mountainous terrain, rainfall is among
the highest in the eastern United States. Rainfall averages over 64 inches annually; increasing
with elevation. Heavy thunderstorms are common, as are fully saturated soils from snowmelt
or extended rainfalls. Sedimentary sandstones, conglomerates, and some limestone, along with
metamorphic phyllite, slate and schist comprise the parent materials for most of the park’s
soils. Soils are deeper and often poorly drained in valley bottoms and can be quite thin on
steep slopes or ridgelines. However, surprisingly little bedrock is exposed and only high
elevation balds lack significant tree cover. Some plant communities, such as the heath balds
and spruce fir forests, accumulate moist layers of organic humus. Major plant communities
include cove hardwoods, hemlock, mixed oak, northern hardwood, pine and oak, beech, and
spruce-fir, including the most extensive virgin forests in the eastern United States.
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GSMNP reported 8.9 million recreation visits in 1992 making it one of the most heavily visited
parks in the National Park system (NPS 1992a). While many of these visitors remain close
to their cars, a considerable number also engage in day hiking activities. Data provided by a
1985 study place the number of day hikers at approximately 700,000 annually (Peine and -
Renfro 1988). Backcountry overnight stays reported by the park for 1992 were just over
90,027, sixth highest within the National Park system (NPS 1992a). These figures indicate that
the trails of GSMNP are intensively used, perhaps more so than any other National Park. Use
of many of the park’s trails has been assessed in a set of related studies spanning the years
1988 to 1993. Use data was primarily gathered using buried, pressure-sensitive, mat counters,
although some work was done with Super 8mm movie cameras triggered by electric eye units.
Results, excepting the 1993 work, are presented in three reports, Van Cleave et al. (1990), Van
Cleave and Beard (1993), and Van Cleave and Van Cleave (1993). “

The park implemented a backcountry use permit system in 1976 in response to rapidly

escalating backcountry use which peaked at 115,300 overnight stays in that year. Restrictions -
on campsite location and capacity, group size, and length of stay were also established in 1976.

Currently, camping is restricted to 87 designated backcountry campsites and 18 shelter sites.

In addition to obtaining a permit, overnight visitors must also obtain reservations if their

anticipated trip includes one of 33 rationed campsites (as of 7/93). These actions, in addition

fo a marked decline in backcountry use, have resulted in noticeable recovery of visitor impacts

at many campsites, particularly shelter sites, since the late 1970s. '

GSMNP has 930 miles of official park trails and trail segments, 430 miles in the South District
and 500 miles in the North District (Table 3). A large but unknown percentage of these trails
are former roads, most of which are closed to all vehicles, inclnding park vehicles. A few of
these roads are passable by standard passenger vehicles, most are still passable by four-wheel-
drive vehicles, and some are overgrown and narrowed to trail width. Some trails and roads
are surfaced with gravel and a very small percentage is surfaced with asphalt. The majority
of the trail system, including roads, was developed by the CCC Program from 1933 to 1943.
Some of the roads are well-graded and have extensive stonework which is still in good
condition. Some trails follow historic settler wagon roads or railroad grades, the latter
associated with logging activities beginning about 1880, The wagon roads vary in design,
often crisscrossing streams, ascending ridges, and showing evidence of severe-erosion long

Table 3. Breakdown of GSMNP’s 930 miles of trails.

North 143 194 236

South 152 99 401
Totals 295 293 637
Page 11
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before their use as trails (Bratton et al. 1978a). The railroad grades are similar to the CCC
 trails, with reasonable grades, stonework, and bridges. Other roadbeds were built by the NPS,
often to former fire towers or park structures. ‘ '

According to the park trails database, 637 trail miles (68%) are open to horse use. Horseback
riding has long been a traditional and popular activity within the park (off-trail horseback
riding is prohibited but ocours). No use figures or estimates exist to document use trends or
current use levels. A large portion of the horse use in the park is generated by five horse
stables operating within the park under concession permits. However, the stables
predominantly use frontcountry trails, many of which do not appear on park trail maps. Stock
concession operators are required to routinely maintain the trails they use intensively.
Discussions with concession owners reveal that the trails closest to their stables are "hardened”
through the application of large stone (#4) to establish a base followed by finer gravel (#57)
to enhance tread drainage. Management concern Over resource impacts from horse use resulted
in a restriction on the number of horseback riding concession permits (maximum of 7, currently
5 exist), with facilities and horse allotments frozen at 1975-76 levels (NPS 1981). Currently,
the horse concessions do not offer overnight trips and few rides venture to higher park
elevations. '

Private stock account for much of the use on the backcountry trails surveyed in this study.
There are no figures on day use by privately outfitted horse parties. While horseback riding
is predominantly a day-use activity, 51 campsites (61%) and 13 shelter sites (72%) are open
to visitors with horses. Hitch racks are provided at many of these sites. Park permits for .
rationed campsites indicate that visitors camp with over 2,000 horses in the backcountry each
~ year. . Visitors camp with an additional 8,000 horses road-accessed campsites within the park
each year. '

Currently, no trail surveys are conducted on a routine basis. Rather, trail conditions are
informally observed and reported by Trails Foremen and Backcountry Rangers. The newly
revised Backcountry Management Plan (BMP) calls for the development and use of
standardized Annual Trail Evaluations and Prescriptive Maintenance Work Logs (NPS 1993b).
Trail maintenance work is conducted by park trail maintenance crews and a number of
volunteer organizations. Funding and staffing for this work is limited, however, and budget
cuts over the past decade have greatly reduced the extent and effectiveness of these efforts.
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The GSMNP trails assessment was conducted along with a companion study (reported
separately) to develop and implement a campsite impact monitoring system for the park. Data
from the campsite assessments will also be used to evaluate three campsite impact management -
strategies: designated site camping as practiced at GSMNP, and dispersed camping and area
closures fo camping as practiced at Shenandoah National Park. The trails assessment, which
was not originally included in the campsite research proposal, began in 1992 as a volunteer
effort supervised by park staff and Rebecca Van Cleave using students from the University of
Tennessee. The students used modified rapid trail assessment survey procedures originally
developed, but never applied, by the author. Park staff consulted with the author in modifying
the procedures for GSMNP. Problems were both expected and encountered in using part-time
volunteers to conduct the trail assessments. While a great deal was learned from the
experience, problems with incomplete data and quality assurance led to a decision to expand
the scope of the campsite study to include the trail assessments in the 1993 field season.

Trail assessment procedures were refined in the spring of 1993 through a more thorough
review of the trail impact assessment literature, discussions with park staff, and field trials at
GSMNP. Preliminary trail assessment procedures were then presented to park administrative,
resource management, and maintenance staff to ensure that all park information needs would
be met. Finally, a comprehensive Trail Assessment Manual was developed to provide detailed
guidance to field staff. This manual, included in Appendix 2, describes all assessment
procedures, including pre-established parameter coding and a standardized form. Labelled
black and white and color photographs, depicting selected types of trail impacts, were also
included to improve the consistency of subjective judgements.

The rapid trail assessment procedures call for field staff to push a standard four foot diameter
measuring wheel along each surveyed trail segment while searching for and recording specified
information on trail features. Specifically, staff observed and recorded information on 25
separate parameters under 4 topical categories (Table 4). Some parameters, such as water bars,
are point features and a single distance from the measuring wheel (in feet) was recorded on
the survey form. Other parameters, such as wet soil, are lineal features and beginning and
ending distances were recorded on the form. Additional information was recorded in a
Comments section of the form for some parameters, such as trail names, elevations, and soil
texture. Refer to Appendix 1 for detailed field procedures. :

This rapid trail survey approach was selected because it permitted a large amount of
managerially relevant information to be collected in a highly efficient manner. This approach
combines information and capabilities of each of the trail survey types listed in Table 2.
Specifically, the survey yields a variety of general inventory information on each trail segment,
characterizes the number, severity, and total lineal distance of important resource impacts,
documents the number and relative effectiveness of common maintenance features, and notes
the presence of scenic attraction features.
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Table 4. Trail survey parameters by topical categories.

Graveled Tread
Excessive Grade: > 20%"

Trail Corduroy® |

Drainage Dip (3 effectiveness ratings)®
Water Bar (3 effectiveness ratings)®
Lateral Drain (3 effectiveness ratings)®

New Trail Segment™
_ End Trail Segment”
Use Type: Pedestrian”

Use Type: Horse/Pedestrian -
Tread Width: Trail 2-6 fi’

Tread Width: Trail on Road 2-6 fit

Tread Width: Road > 6 fi* Retaining Wall®
Reference Point® Culvert®
0 Step”

Soil Erosion (1 foot categories)
Root Exposure® j
Excessive Width: 3-6 fi*
Excessive Width; > 6 fi*

Wet Soil*

Running Water on Trailt
Multiple Tread™

Attraction Feature®

L = Lineal feature parameters, P = Point feature parameters

The trait survey was applied by four paid and four Student Conservation Association volunteer
field staff working in pairs. Trail assessments were conducted between June 15 and August
30, 1993 (all park campsites and shelters were also assessed during this time). Seven staff
were undergraduate college students with majors in the natural sciences and extensive
backcountry camping experience. One staff member, Yu-Fai Leung, is a doctoral candidate
in the Virginia Tech Department of Forestry, Forest Recreation Section. He has previously
conducted a frail degradation study of a mountainous trail outside of Hong Kong for his M.S.
Thesis and plans to use the GRSMNP campsite and trail assessment data in his Ph.D.
dissertation. Peter Williams, a Virginia Tech graduate student with extensive trail maintenance
and survey experience, provided routine assistance and direction to the field staff. One week
of pre-season training, periodic meetings, and one mid-season quality assurance exercise were
conducted by the author and graduate students. For the quality assurance exercise, the four
pairs of field staff independently evaluvated a common trail segment.

Weather for the summer was somewhat drier than normal. Precipitation measured at Elkmont
for the months of June through August was 11.7 inches, while the previous five year average
was 15.3 inches (Renfro, Uplands Research Lab). Field procedures directed staff to be liberal
in making judgements for the parameters "wet soil" or "running water on trail” during dry
spells but data on these parameters likely still underestimate conditions which would prevail
under a summer with more typical rainfall.
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The trail assessment procedures were applied to 72 trail segments, including some 328 trail
‘miles. This sample includes 25% of the park’s trail segments (295) and 35% of the park’s trail
miles (950). Trail segments, defined by the park’s official trail database, were selected by a
committee of park managers (no selection criteria were defined). However, the sample is large
and relatively representative of the park’s overall trail system. The sample includes trail
segments distributed evenly from all geographic regions of the park. The sample includes a
fairly even distribution of trails by geographic position and elevation. For example, 9 trail
segments (36 miles) occur in lower slope (drainage bottom) positions, 38 trail segments (144
miles) occur in midslope positions, and 18 trail segments (105 miles) occur in upper slope
(ridgetop) positions. All of the Appalachian Trail within the park was included in the sample.
All or portions of 50 (69%) of the sampled segments are open to horse use, including 219
(67%) of the sampled trail miles. Although the sample includes most of the park’s heavily
used and impacted trails, field staff and results indicate that the sample included many lightly
used and hghﬂy impacted trails as well. In conclusion, although the sample was not randomly
drawn, it is a large sample which includes a wide range of geographic and use-related

conditions.

[N

Trail survey data were directly entered into a dBASE III Plus database, containing 12,733
records and 11 fields. Data were verified and edited and programming was used to create
additional fields, including "difference” variables for lineal parameters with beginning and
ending distances. The dBASE IV report generator was used to print a listing of all trail survey
data, included in an Addendum to this report (under separate cover in a binder format). The
report generator was also used to develop the summarization tables for each trail segment
included in the Results section. Data from these tables were used to create a second trail
segment summary database containing one record of information and over 150 fields for each
trail segment. New parameters added to this database included geographic position (described
earlier), Park Ranger and Maintenance Subdistricts, trail use, and percent horse use. Trail use
figures (persons/day) were obtained from Becky Van Cleave, who has conducted extensive use
monitoring on park trails from 1988-93 (Van Cleave et al. 1990, Van Cleave and Beard 1993,
Van Cleave and Van Cleave 1993). Estimates of percent horse use, in 10% classes, were
obtained from backcountry managers most familiar with each surveyed trail segment. Total
elevation change (ft/mi) was also computed by summing elevation gain and loss, obtained by
counting the number of contour lines crossed by a trail on 1/24,000 scale maps, and dividing
by the trail’s length. SPSSPC+, a statistical package, was used to conduct all relational
analyses reported in the Results section.

Further analyses will be conducted with the trail survey dataset for Mr. Leung’s doctoral
dissertation. In particular, these analyses will investigate spatial relationships using a
Geographic Information System and multivariate statistics. Analysis, interpretation, .and
refinement of the trail survey quality assurance investigation will also be included. Completion
of the dissertation is expected to require an additional 1 1/2 years.
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As noted in the Methods section, an Addendum to this report contains complete listings of
actual data from the 72 surveyed trail segments. This data can be reviewed in printed or
electronic formats to yield additional information not contained in this report. In particular,
the specific locations of trail or maintenance features and resource problems can be identified.
For example, in many instances tread drainage problems are concentrated in a limited number
of areas along a trail. The trail survey listings should provide useful information for directing
future trail maintenance work. ‘

The trail survey data also provide a baseline of trail resource conditions and maintenance
features. Such data could be used for comparison with data from future surveys conducted
using the same procedures (Appendix 2). Data therefore serve a monitoring function and
provide a basis for management planning and decision making using models such as the Limits
of Acceptable Change. Resource condition parameters could serve as indicators for which
numeric standards can be set to indicate when trail conditions exceed acceptable levels of
change. Standards could vary by management zone or by trail use type.

A note of caution is offered regarding use of the trail survey data for monitoring purposes.
The trail surveys conducted in this study were rapid surveys employing a census rather than
a sampling methodology for resource condition observations. Rapid surveys use less precise
impact assessments but apply them to large numbers of trails and trail miles. Therefore,
- monitoring data comparisons or standards should be restricted to data aggregated over several
miles of trail rather than to impacts at specific locations. For example, monitoring might
legitimately compare summarized data for an entire trail or Maintenance subdistrict. A
standard for multiple treads might read: "Less than an average of 125 feet/mile of parallel
treads”, with a qualifier that a minimum of 5 miles of trail must be surveyed.

Trail survey results are presented in three sections: Individual Trail Summaries, Grouped Trail
Summaries, and Relational' Analyses. The first section presents summary tables for each of
the 72 trail segments, including trail-specific discussions and recommendations, Surveywide
results and data summarized by park Ranger and Maintenance subdistricts and the Appalachian
Trail are presented in the second section. In the final Relational Analyses section, data is
analyzed by a variety of environmental and use-related factors to evaluate and describe the
primary factors influencing trail resource conditions.

Individual Trail Summaries

This section presents tables summarizing the inventory, resource condition, and design and
maintenance parameters for each of the 72 trail segments surveyed. Trails are grouped by
geographic area based on and ordered alphabetically by the first two letters of the park’s trail
- name codes (see Appendix 1). Maps illustrating trail locations are included but scales vary.
Dashed lines represent trails restricted to pedestrian use, solid lines represent trails open to both
pedestrian and horse use. Arrows indicate trail segment endpoints. Information necessary to
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interpret the tables is presented in Figure 3 and in the following comments:

* Trail summary tables present information only for those parameters observed along each
trail segment (one or more occurrences). The number of parameters therefore varies among
tables.

* A dashed line separates lineal feature parameters (e.g. wet soil) from point feature
parameters (e.g. water bars). Total lineal distance information is not applicable to point
feature data. e

= Two columns of data from the tables facilitate comparisons among different trail segments:
Occurrences (#/mi) and Total Lineal Distance (%). Data in these columns are not affected
by varying trail lengths as are data in the remaining columns. However, for resource
impacts the total lineal distance in feet or miles is likely a greater management concern
than the percentage of a trail affected. For example, a 10 mile trail with 50% wet soil has
5 miles of wet soil, while a 2 mile trail with 50% wet soil has only 1 mile of wet soil. For
this reason, percentiles for all lineal feature parameters were computed from the total lineal
distance in feet to provide a ranking measure based on absolute change. For example, a
trail segment with a percentile of 95 for wet soil indicates that 95% of all trail segments
surveyed (95 x 72 = 68 segments) have fewer lineal feet of wet soil. For all resource
condition parameters, the eight worst trail segments have percentiles between 90 and 99 and
are highlighted in the tables by bold print. Percentiles for point feature parameters were
computed from the number of occurrences per mile and indicate the relative ranking in
terms of their density for different trails. For example, a trail segment with a percentile of

- 95 for ineffective drainage dips indicates that 95% of all trail segments surveyed have a
lower density (#/mi) of ineffective drainage dips.

Discussion associated with each table describe trail location, length, type of use, notable
resource problems, maintenance features, design deficiencies, and recommendations.
Recommendations reflect the judgement of the author based on the data and the comments of
field staff; additional onsite reviews by qualified trail management personnel are also viewed
as necessary to more fully describe the range of options and their relative merits.

This section concludes with a two-part table that ranks all trails by total lineal distance in feet
per mile for each resource condition parameter. This measure, the number of feet per mile of
trail exhibiting a particular resource problem, provides the most appropriate means for
comparing the extent of resource change among trail segments.
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Trail Survey Parameter Descriptions

Inventorv Parameters

Use Type: Pedestrian® - Segment is restricted to pedestrian use.

Use Type: Horse/Pedestrian® - Segment is open to horse use.

Tread Width: Trail 2-6 ft* - Segment is of trail width {2-6 ft). ‘

Tread Width: Trail on Road 2-6 ft* ~ Segment is on a road which has narrowed to 2-6 feet in width.
Tread Width: Road > 6 ft* - Segment is on a road > 6 ft in width.

Resource Condition Parameters : _

Soil Erosion: 1-1.9 ft“ - Segment has eroded an estimated 1-1.9 feet below original, post-construction,
tread surface ... and so on for more highly eroded sections (2-2.9, 3-3.9, etc).

Excessive Root Exposure® - Segment has severe tree root exposure, tops/sides of roots are exposed.

Excessive Width: 3-6 fi* - Recreational use has caused a 3-6 foot expansion in trail width.

Excessive Width: >6 fi* - Recreational use has caused a >6 foot expansion in trail width.

Wet Soil" - Segment has wet soils on more than half of the tread width. Includes muddy soils or mud-
holes with standing water reflecting "normal” soil moisture conditions. . '

Running Water on Trail* - Segment has water from a seep or stream running on the tread,

Multiple Tread" - Segment has more than one definable tread. ‘

Design and Maintenance Parameters

Graveled Tread" - Tread of segment has had gravel applied.

Excessive Grade: >20%" - Segment has a grade exceeding 20%.

Trail Corduroy™ - Segment has wood bridging for crossing wet soils,

Drainage Dip: Very Effective, Partially Effective, Ineffective’ - An obvious human-constructed dip and
berm configured to divert water from the tread. Effectiveness in diverting water also assessed.

Water Bar: Very Effective, Partially Effective, Ineffective® - A wooden or rock structure configured to
divert water from the tread. Effectiveness in diverting water aiso assessed.

Lateral Drain® - Ditch along up-slope side of trail to collect and carry water.

Retaining Wall® - Wall or cribbing constructed of logs or rocks to retain soil.

Culvert® - Metal, rock, or wooden structure for carrying water across the tread.

Step” - Obviously human-placed rock or wooden structure that facilitates travel up or down a steep slope,
including soil dams designed to retain soil in eroded treads. '

Data from these parameters are summarized to provide the following:

Occurrences: Number and Number/Mile - The number of locations along a particular trail where a
parameter was observed; divided by the trail segment length to derive the number of occurrences
per frail mile.

Total Lineal Distance: Feet, Miles, and Percent - The sum of lineal distances from each occurrence of
a lineal feature parameter expressed in feet, miles, or as a percent of total trail length,
Percentiles: Values which indicate the percentage of trail segments with parameter values below that of
a given trail segment. For lineal feature parameters the percentiles are computed from the total
lineal distance in feet for a given trail segment; for point feature parameters the percentiles are

computed from the number of occurrences/mile for a given trail segment.

Figure 3. Trail survey parameter descriptions for interpreting trail summary tables.

Note: L = Lineal feature parameters have begin/end distances recorded to allow computation of the total lineal
distance (feet and percent) of the trail segment that is representative of the parameter,
P = Point feature parameters reflect observation of jtems at single points.
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Figure 4. Topographic map of trail locations for the Appalachian Trail Corridor.
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Results and Discussion: Appalachian Trail Corridor

Table 5. Appalachian Trail: Davenport Gap to Tricorner Knob Shelter (ATE1) resource and
maintenance summary table.

Mileage: _16.04 Total Use: _13.4 persons/day Horse Use: _20 % of total use
TRAIL ATTRIBUTE OCCURRENCES TOTAL LINEAL DISTANCE . PERCENTILE
(#) (#/mi) (£t) {mi) (%) (%)
Soil Erosiom: 1-1.9 ft 13 S 1.2 3226 0.81 3.8 81
S0il Brosion: 2-2.9 ft 1 0.1 155 0.03 0.2 79
Multiple Tread 36 2,2 1533 0.29 1.8 -1
Excegsive Root Exposure 4 0.2 295 0.08 0.3 83
Width: Trail 2-6 ft 1 - 84704 16.04 100.0 -
Use Type: Horse/Pedestrian 1 - 84704 16.04 100.0 -
Exceasive Width: + 3-6 £t 3 0.2 170 0.03 0.2 83
Wet Soil 15 1.2 714 0.24 0.8 77
Running Water on Trail 5 0.6 488 0.09 0.6 88
Culvert . 1 0.1 57
Drainage Dip: Ineffective 121 7.5 74
Drainage Dip: Part. Effect. - 159 9.9 80
Drainage Dip: Very Effect. 101 6.3 80
Lateral Drain 1 0.1 70
‘Retaining wWall 31 1.9 82
Water Bar: Ineffective a5 5.9 79
Water Bar: Part. Effective 48 3.0 70
Water Bar: Very Effective 80 5.0 72

This 16.04 mile section of the Appalachian Trail runs from Davenport Gap (elevation 2,040
feet) to the Tricorner Knob Shelter spur trail (elevation 5,920 feet). The overall design of the
trail is excellent. The trail ascends gradually with switchbacks before running the ridgetop for
most of the segment. This segment is open to horses and hikers and is of trail width.

From Low Gap to Cosby Knob and from the Chestnut Branch Trail to Mount Cammerer, the
drainage of the tread is often poor, however many new drainage dips are present. Erosion is
a problem on the descents into these areas with the tread occasionally eroded to clay or rock.
There are 19 occurrences of soil erosion, 1-1.9 feet, in this section including 3.8% of the trail’s
length. User impacts (including horses) do not seem to be a problem on the ridge line portions
of the segment, however, impacts from horses are particularly noticeable on the steeper climbs
and descents. Other notable impacts include 36 occurrences of multiple treads, 19 occurrences
of wet soil, and 9 occurrences of running water on the trail. This segment of trail seems to be
well maintained, with a fair number of drainage dips and water bars. Many of the drainage
features have been recently cleared although 36% of these features are ineffective. ~

Summary/Recommendations: This section of the Appalachian Trail is in good condition where
it runs the ridgetops but fair condition in many areas where slopes are steeper. For most areas
the number of tread drainage features are sufficient although many require cleaning.
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Table 6. Appalachian Trail: Tricorner Knob Shelter to Pecks Corner (ATE2) resource and
maintenance summary table.

Mileage: _5.19 Total Use: _UR persons/day Horse Use: _30 % of total use

TRAIL ATTRIBUTE ) OCCURRENRCES TOTAL LINEAT, DISTANCE PERCENTILE
#) (#/mi) {£t) (mi) (%) {%)
Soil Ercsion: 1-1.9 ft 15 2.8 1148 0.22 4.2 77
Soil Erosion: 2-2.9 ft. 2 0.4 68 ¢.02 .4 . 81
Multiple Tread 7 1.3 248 0.0s 0.9 59
Excessive Root Exposure 4 0.8 77 0.0l 0.3 55
Width: Trail 2-6 £t ki - 27388 5.15 100.0 -
Use Type: Horse/Pedestrian 1 - 27388 ©  5.19 100.0 -
Excessive Width: + 3-6 ft 2 0.4 58 0.01 - 0.2 66
Wet Soil 12 2.3 463 0.09 1.7 63
Running Water on Trail 2 0.4 76 0.01 0.3 48
Drainage Dip: Part. Effect. 1 0.2 24
- Retaining Wall . 22 4,2 95
Step 2 0.4 g8
Water Bar: Ineffective 48 9.3 g8
Water Bar: Part. Effective 56 10.8 94
Water Bar: Very Bffective 81 15.¢6 91

The origiﬁal design and layout of the trail is excellent with the trail following the ridge line
from Tricorner Knob Shelter spur trail (elevation 5,920 feet) to the junction with Hughes Ridge
Trail (elevation 5,360 feet). The entire 5.19 mile segment is of trail width and is open to horse
use.

The principal resource problems on this segment are erosion and wet soils, especially along the
lower slopes of Mount Chatman. Fifteen occurrences of soil erosion, 1-1.9 feet, and 12
occurrences of wet soil are noted. However, the. trail’s overall condition is good for the
amount of use it receives. Horse impacts are minimal, possibly due to the ridge top location
and dry characteristics for most of the segment. Erosion appears to be starting in many areas
where erosion of less than one foot is evident. The segment contains a fair number of
maintenance features, particularly water bars and retaining walls. Furthermore, most of the
water bars (44%) are very effective.

Suﬁnnary/Recommendations: As for segment ATE]1, the trail is in good condition in ridgetop
locations and fair condition on steeper slopes. Soil erosion and wet soil problems appear to
require additional drainage features and more frequent maintenance of existing features.
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Table 7. Appalachian Trail: Pecks Corner to False Gap (ATE3) resource and maintenance
summary table. . :

Mileage: _3.51 " Total Use: _S8.3 pergons/day _Horse Use: _0 % of total use
TRAIL ATTRIBUTE ' , OCCURRENCES TOTAL LINEAL DISTANCE PERCENTILE
(#)  (#/mi) (£t) (mi) (%) (%)

- Excesgive Grade: >20% 1 0.3 50 0.0 0.2 62
Width: Trail 2-6 ft : 1 - 20567 3.80 100.0 -
Use Type: Pedestrian 1 - 20567 3.90 i00.0 G-
Drainage Dip: Part. Effect. 2 0.5 33
Retaining Wall 30 7.7 99
Water Bar: Ineffective ie 4.1 : 77
Water Bar: Part. Effective 17 4.4 80
Water Bar: Very Effective 38 9.8 84

This 3.90 mile segment of the Appalachian Trail is well designed to follow the ridge line on
the contours. The segment begins at the Hughes Ridge Trail (elevation 5,360 feet) and ends
at False Gap (elevation 5,233 feet). The segment is of trail width and is restricted to pedestrian

use.

The trail appears to be well drained due to its position on the ridge top with well maintained
drainage features. The tread is also prevented from eroding on the narrow ridge tops by
numerous stone retaining walls. As for many other sections of the Appalachian Trail,
trampling resistant grasses and sedges closely parallel the tread in more open areas, playing a
significant role in preventing soil erosion. Because of the grasses, the tread width is less than
one foot for the entire segment. The ridge top characteristics of the segment seem to be highly
resistant to hiker impacts. '

Summary/Recommendations: Overall the segment is in very good condition. No actions are
necessary at this time. ' ‘ ‘
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Table 8. Appalachian Trail: False Gap to Icewater Spring Shelter (ATE4) resource and
maintenance summary table.

Mileage: _3.80 Totzl Use: _35.2 persons/day Horse Use: _0_ % of total use
TRAIL ATTRIBUTE OCCURRENCES TOTAL LINEAL, DISTANCE PERCENTILE

(%)

~—
of
St

(#) (#/mi) (ft) (mi)}

Soil Erosion: 1-1.% ft 8 2.1 B69 0.16 4.3 72
Soil Erosion: 2-2.9 ft 2 0.5 213 0.04 1.1 87
Multiple Tread 3 0.8 67 0.01 0.3 31
Excessive Rocot Exposure 7 i.8 220 0.04. 0.8 73
Width: Trail 2-6 ft 1 - 20081 - 3.80 100.0 -
Use Type: Pedestrian 1 - 20081 3.80 100.0 -
Excessgive Width: + 3-6 £t 1 0.3 15 <0.01 0.1 54
Wet Soil i 3 0.3 23 «0.01 0.1 27
Runhing Water on Trail 2 0.5 271 0.05 1.3 73
Drainage Dip: Ineffective 1 0.3 26
Drainage Dip: Part. Effect. 2 ‘0.5 33
Drainage Dip: Very Effect. 3 0.8 56
Retaining Wall is 4.7 98
Step 1 0.3 85
Water Bar: Ineffective g 2.4 65
‘Water Bar: Part. Effective 15 3.9 77 -
Water Bar: Very Effective 21 5.5 74

The design and layout of this 3.80 mile segment of the Appalachian Trail is excellent. This
segment follows the ridgeline and contours from False Gap (elevation 5,233 feet) to the
Icewater Spring Shelter spur trail (elevation 5,920). The segment is of trail width and is
restricted to hikers. :

Due to the segment’s ridge line location, water accumulation and erosion are minimal. Well

. maintained drainage features also aid in drainage of the tread. Large stone retaining walls in

. many areas, keep the tread from eroding off of the narrow ridge tops. However, high use up

- to Charlie’s Bunion contributes to serious deterioration of the tread. Soil erosion and excessive

root exposure are reoccumng problems. Once the trail passes Charhe S Bumon use declines
and tread conditions i 1mprove considerably.

Summary/Recommendations: Extremely high use contributes to tread deterioration as far as
Charlie’s Bunion, however, trail maintenance is generally good and the trail is well-designed
and resistant to impacts. A high level of maintenance will always be necessary to prevent
erosion on h1gh use sections of the segment.
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Table 9. Appalachian Trail: Icewater Spring Shelter to Newfound Gap (ATES) resource and
maintenance summary table.

Mileage: _3.06 Total Use: _156.4 persons/day Horse Use: _0 % of total ‘use
TRAIIL ATTRIBUTE OCCURRENCES TOTAL LINEAL DISTANCE PERCENTILE
(#) (#/mi) (£t) (mi) (%) (%)
Soil Ercsion: 1-1.9 £t i6 5.2 3552 0.67 22.0 22
Soil Erosion: 2-2.9 £t 1 0.3 131 0.02 0.8 76
Scil Erosion: 3-3.9 ft 1 0.3 25 <0.01 6.2 87
Multiple Tzead 22 7.2 669 0.13 4.2 77
Excessive Root Exposure 24 7.9 975 0.18 6.0 95
Width: Trail 2-6 ft : i - 16135 3.06 i00.0 -
Use Type: Pedestrian 1 - 16135 3.06 100.0 —
Trail Corduroy 1 0.3 41 0.01 0.3 28
Excegsive Width: + 3-6 ft 2 0.7 44 0.01 0.3 6l
Wet Soil ' 6 2.0 i8¢ 0.03 1.1 50
Drainage Dip: Ineffective 2 0.7 33
Retaining wWall 4 1.3 ‘85
Water Bar: Ineffective 55 18.0 85
Water Bar: Part. Effective 35 i1.s5 95
Water Bar: Vexry Effective 16 5.2 73

The original design of this 3.06 mile segment is good as the trail extends along the ridgeline
from the Icewater Spring Shelter spur trail (elevation 5,920) before descending to Newfound
Gap (elevation 5,035). The entire segment is of trail width and restricted to hikers.

Heavy foot traffic to Charlie’s Bunion seems to be the most significant reason for the resource
problems in this segment. Sixteen occurrences of soil erosion, 1-1.9 feet, for 22% of the
segment’s length is the most significant problem. Excessive root exposure (24 occurrences)
and multiple treads (22 occurrences) are also problems. The tread throughout most of the
segment has been eroded down to clay or rock. The highly compacted soil seems to contribute
to poor drainage in some locations. Water bars are abundant although many (52%) are
ineffective, a number of which allowed water to flow under the water bars.

Summary/Recommendations: ~ Significant traffic to Charlie’s Bunion has caused some
significant fread erosion. The current number of tread drainage features may be sufficient but
most require work to increase their effectiveness. The trail’s design is good and the
environment is highly resistant to impacts. ~
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Table 10. Appalachian Trail: Newfound Gap to Clingman’s Dome (ATW$6) resource and
maintenance summary table.

Mileage: _7.87 Total Use: _6.0 persons/day Horse Use: _0 % of total use
TRAIL ATTRIBUTE OCCURRENCES TOTAL, LINEAL DISTANCE PERCENTILE
(#) (#/mi) {££) (i) (%) (%)
Soil Erosgion: 1-1.9 ft 83 10.5 4012 0.80 10.2 95
Soil Erosion: 2-2.9 £t 9 1.3 561 0.11 i.4 94
Soil Erosion: 3-3.9 ft 2 0.3 72 0.01 0.2 52
Excesgive Grade: >20% 3 0.4 91 0.02 0.2 66
Multiple Tread 1 0.1 27 0.01 0.1 18
Excessive Root Exposure 10 1.3 255 0.05 0.6 ag
Width: Trail 2-6 ft 1 - 41552 7.87 100.0 -
Use Type: Pedestrian 1 - 41552 7.87 100.0 -
Trail Corduroy 12 1.5 498 0.09 1.2 9%
Wet Soil 45 5.7 3485 0.66 8.4 94
Running Water oa Trail 6 0.8 197 0.04 0.5 68
Culvert 8 1.0 78
Drainage Pip: Part. Effect. 4 0.5 33
Lateral Drain 14 1.8 a8
Retaining Wall 1s 1.8 9z
Step 350 44.5 99
Water Bar: Ineffactive 57 7.2 83
Water Bar: Part. Effective i10 14.0 5s
Water Bar: Very Effective 266 33.8 g9

This 7 87 mile section of the Appalachian Trail runs from Newfound Gap (elevation 5,048 feet)
to the summit of Clingman’s Dome (elevation 6,640 feet). The trail was well-designed to
follow the shoulder or crest of the main ridge ascending gradually with occasional switchbacks.

This highly accessible segment receives heavy use by hikers but horse use is prohibited.

The principal resource problems on this segment are erosion and wet soil. Eighty-three

- occurrences of soil erosion, 1-1.9 feet, and nine occurrences of erosion, 2-2.9 feet, were noted.

These problems comprise 11.6% of the trail’s length, occurring primarily in areas with steeper
slopes. In some locations trails have eroded down to bedrock and are therefore stable. Wet
soil was found in 45 locations over 8.4% of the trail- segment. The amount and quality of trail
maintenance was good, particularly for the section between Indian Gap and Mount Collins.
High quality maintenance features were evident in many areas, including extensive trail
corduroy, stairs, soil dams, bridges, and lateral drains along raised treads. These measures

appear to alleviate most of the wet soil conditions often associated with the highly organic soils

of spruce-fir forests. The amount of maintenance found on this section may not be possible
1o attain or necessary on other less accessible and lower use uaﬂs The remaining areas also
appeared to receive significant maintenance attention.

Summary/Recommendations: This segment of the Appalachian Trail is in fair condition,
primarily due to its long history of intensive use. Good original design and more recent high
quality maintenance contribute to preventing further deterioration on this heavily used section.
Some additional maintenance attention to resolve wet soils on the trail are needed.
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Table 11. Appalachian Trail: Clingman’s Dome to Silers Bald (ATW7) resource and
maintenance summary table.

Mileage: _4.42 Total Use: _30.2 persons/day Horse Use: _0 % of total usge
TRAIL ATTRIBUTE OCCURRENCES TOTAL LINEAL DISTANCE PERCENTILE
(#) (#/mi) {£t) (mi) (%) {%}
Soil Brosiom: 1-1.9 ft 44 9.8 4960 0.94 21.2 g6
Soil Erosion: 2-2.9 ft 3 0.7 192 0.04 0.8 84
Excesaive Grade: >20% 2 6.5 1] ¢.01 0.2 64
Multiple Tread 8 1.8 307 0.06 1.3 62
Width: Trail 2-6 £t 1 - 23356 4.42 100.0 -
Use Type: Pedestrian 1 - 22457 4.25 96.2 -
Use Type: Horse/Pedestrian 1 - 899 0.17 3.8 -
Excegasive Width: + 3-6 £t i 0.2 23 <0.01 0.1 55
Wet Soil 24 5.4 1773 0.34 7.6 20
Lateral Drain 1 0.2 77
Retaining Wall ) 1 0.2 58
Step 18 4,1 928
Water Bar: Ineffective 92 20.8 S8
Water Bar: Part. Effective 51 11.5 1
Water Bar: Very Effective 86 19.4 35

This section the Appalachian Trail follows the ridgeline with gradual grades for the majority
of the distance from Clingman’s Dome (elevation 6,640 feet) to Silers Bald (elevation 5,607
feet). This 4.42 mile segment is of trail width and is restricted to hikers, excepting a short
segment beyond the junction with the Welch Ridge Trail.

The amount of use and frequency of maintenance were noticeably lower, in comparison to the
Newfound Gap/Clingman’s Dome section. Water bars were often deteriorated and the trail was
overgrown in some areas. Erosion, in the form of deep rutting, was a problem in the bald
areas, where the trail is narrow, and on the steep sections approaching Silers Bald. Forty-four
occurrences of soil erosion, 1-1.9 feet, were noted, affecting 21.2% of the segment. Many
additional sections with obvious rutting less than one foot in depth are also evident. Wet soil
was a problem in some of these areas, with 24 occurrences noted (7.6% of the segment).
Horse use is permitted beyond the intersection with the Welch Ridge Trail, however, horse use
was not evident. Problems with multiple trails were minimal in the bald areas, in comparison

to other similar areas in the park.

Summary/Recommendations: This section of the Appalachian Trail is in fair condition, with
soil erosion and wet soil the primary problems. Refurbishing existing waterbars and placing
new drainage features and soil dams in eroded areas would alleviate the major problems found

in this section.
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Results and Discussion: Appalachian Trail Corridor

Table 12, Appalachian Trail: Silers Bald to Miry Ridge (ATWS) resource and maintenance
summary table.

Mileage: _3.11 Total Use: _UK persons/day Horse Use: _10 % of total use
TRAIL ATTRIBRUTE OCCURRENCES TOTAL LINEAL DISTANCE PERCENTILE
G (#/mi) {£t) {mi) (%) (%)
Soil Brosioen: 1-1.3 £t 20 6.4 1242 0.24 7.6 - 80
Soil Brosion: 2-2.9 £t 2 0.5 82 0.02 . 0.6 72
Excegsive Grade: »20% -2 0.6 235 0.04 1.4 69
Multiple Tread 1 0.3 41 0.01 0.2 22
Width: Trail 2-6 ft 1 - le4ale 3.11 100.0 -
Use Type: Horse/Pedestrian 1 - 16416 3.11 100.0 -
Wet Soil 14 4.5 ' 5€8 0.11 3.5 73
Drainage Dip: Ineffective 8 2.6 43
Drainage Dip: Very Effect. . 3 1.0 61
Water Bar: Ineffective 21 6.8 8l
Water Bar: Part. Bffective 25 8.0 88
Water Bar: Very BEffective 50 1ls.1 82

This section of the Appalachian Trail begins at Silers Bald (elevation 5,607 feet) and ends at
the Miry Ridge Trail junction (elevation 4,900 feet). The 3.11 mile segment is generally level
with occasional steeply ascending and descending stretches along the ridge crest. The segment
is open to horse use and is of trail width.

The trail is in good condition with moderate levels of use. Tread -mtting was - a problem in
some areas, with 20 occurrences of soil erosion, 1-1.9 feet. Some wet soil was also evident
although the segment had numerous waterbars which were generally in good condition.

Summary/Recommendations: Soil erosion in the form of rutting is the only notable resource
problem for this section of the Appalachian Trail. The number and condition of existing tread
drainage features appear to be sufficient to prevent further degradation.
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Table 13. Appalachian Trail: Miry Ridge to Spence Field (ATW9) resource and maintenance
summary table. ,

Mileage: _9.00 Total Use: _14.8 persons/day Horse Use: _0 % of total use
TRAIL ATTRIBUTE OCCURRENCES TOTAL LINEAL, DISTANCE PERCENTILE
(#)  (#/mi) {£t) (mi) (%) (%)
Scoil Erosion: 1-1.9 ft 28 3.1 2178 0.41 4.6 88
Soil Erosion: 2-2.9 ft 1 0.1 51 0.01 0.1 65
Excesgive Grade: »>20% 27 3.0 5691 1.08 11.7 99
Multiple Tread 12 1.3 1283 0.24 2.7 94
Width: Trail 2-6 ft k - 47541 - 9.00 100.0 -
Use Type: Pedestrian 1 - 47541 5.00 1c0.0 -
Excessive Width: + 3-8 ft 1 0.1 120 0.02 0.3 77
Wet Soil 13 1.4 617 0.12 1.3 76
Drainage Dip: Ineffective 13 1.4 36
Drainage Dip: Part. Effect. 4 0.4 30
Retaining wWall 1 0.1 53
Step 2 0.2 81
Water Bar: Ineffective 126 l4.0 94
Water Bar: Part. Effective 61 6.8 8%
Watexr Bar: Very Effective 60 6.7 76

This 9.0 mile section of the Appalachian Trail begins at the junction with the Miry Ridge trail
(elevation 4,900 feet) and follows the main ridge to Spence Field (junction with Bote Mountain
Trail (elevation 4,900 feet). The trail remains on the ridgecrest, steeply ascending and
descending to the numerous knobs and gaps. The segment is restricted to hikers and is of trail

width.

The trail is not well designed in places, lacking switchbacks for the majority of its ascents and
descents. Twenty-seven occurrences of grades in excess of 20% were noted (11.7% of the
segment’s length). In particular, the Thunderhead Mountain area was highly eroded and
excessively steep. The switchbacks installed here do seem to make a difference though. The
trail was most often narrow, and slightly rutted. Use levels appeared to be low. Trail

maintenance is poor, with 126 (51%) of the water bars rated as ineffective in removing water

from the tread.

Summary/Recommendations: Overall, the trail is in good condition, considering the potential
for serious erosion on the many steep sections. Maintenance on existing tread drainage
features is an immediate need. The installation of additional switchbacks, particularly in places
like Briar Knob (30% + grades) is also recommended.
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Table 14. Appalachian Trail: Spence Field to Doe Knob (ATW10) resource and maintenance
summary table.

Mileage: _7.70 = Total Use: _17.4 persons/day Horse Use: _30 % of total use
TRAIL ATTRIEUTE OCCURRENCES TOTAL LINEAL DISTANCE PERCENTILE

—
of
g
~
o
—

(#) (#/mi) (£t) (mi)

Soil Erosion: 1-1.9 ft 30 3.9 60385 1.15 15.0 98
Soil Erosion: 2-2.9 £t 2 0.3 96 0.02 0.2 - 73
Excesagive Grade: »20% 6 0.8 2357 0.45 5.8 96
Multiple Tread 21 2.7 1218 0.23 3.0 92
wWidth: Trail 2-6 £t 1 - 40678 7.70 100.0 -
Use Type: Horse/Pedestrian 1 - 40678 7.70 100.0 -
Excessgive Width: + 3-6 £t 15 1.8 1455 0.28 3.6 98
Excessive Width: + »6 ft 4 0.5 289 0.05 0.7 96
Wet Soil 11 1.4 1411 0.27 3.5, 87
Drainage Dip: Ineffective 21 2.7 50
Drainage Dip: Part. Effect. 5 0.6 37
Drainage Dip: Very Effect. 2 0.3 42
Water Bar: Ineffective 89 1.8 91 .
Water Bar: Part. Effective 41 5.3 84
Water Bar: Very BEffective 63 8.2 80

This segment of the Appalachian Trail extends from Spence Field (Bote Mountain Trail
junction) (elevation 4,900 feet) to its junction with the Gregory Bald Trail at Doe Knob
(elevation 4,440 feet). The entire 7.70 mile segment is open to horses and is of trail width.

This segment of the Appalachian Trail was similar to others, with the trail ascending and
descending knobs on a ridgetop position. Soil erosion, 1-1.9 feet, was the primary resource
problem, with 30 occurrences and affecting 15% of the segment. Other problems included
multiple treads (21 occurrences) and excessive width (19 occurrences). Horse use appears to
be heavy between Spence Field and Russell Field, contributing significantly to resource
" problems. Tread maintenance is generally poor, with too few and mostly ineffective drainage
features. A number of waterbars within this section were massive enough to cause trail users
to walk around them. Improved placement, length, and sizing is needed to prevent this

problem.

Summary/Recommendations:  This section of the Appalachian Trail is in fair to good
condition, Tread rutting with multiple freads and trail widening are the primary resource
problems. Additional tread maintenance work is needed to contain use to the main tread and

refurbish old drainage dips and water bars.
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Table 15, Appalachian Trail: Doe Knob to Fontana Dam (ATW11) resource and maintenance
summary table.

Mileage: _6.88 Total Use: 16.6 pexsons/day Horse Use: _10 % of total use
TRAIL ATTRIBUTE OCCURRENCES TOTAL LINEAL DISTANCE PERCENTILE
(#)  (#/mi) (£t) (mi) (%) {%)
Scil Erosion: 1-1.9 ft 11 1.6 882 0.17 2.4 73
Excessive Grade: »20% 9 1.3 1561 0.30 4.3 84
Multiple Tread 2 0.3 359 0.07 1.0 65
Width: Trail 2-6 £t 1 - 16501 3,13 45.5 -
Width: Trail on Road 2-6 ft 1 - 19775 3.75 54.5 -
Use Type: Horse/Pedegtrian 1 - 16501 3.13 45.5 -
Use Type: Pedestrian 1l - 19775 3.75 54.5 -
Wet Soil 1 c.1 25 <0.01 0.1 28
Culvert 1 0.1 57
Draipage Dip: Ineffective 2 0.3 26
Drainage Dip: Part. Effect. 2 0.3 27
'Drainage Dip: Very Effect. k3 0.1 36
. Step 3 0.4 80
Water Bar: Ineffective 24 3.5 73
Water Bar: Part. Effective 26 3.8 75
Water Bar: Very Bffective 33 4.8 70

This 6.88 mile section of the Appalachian Trail extends from Doe Knob (Gregory Bald Trail)
(elevation 4,440 feet) to Fontana Dam (elevation 1,700 feet). The first portion of this segment
fraverses several knobs before making a final descent from the Shuckstack down to Fontana
Dam. Almost half of the segment is open to horses and is of trail width, with the remainder
following a dirt woods road. '

This section is well designed and in relatively good condition. Resource problems included
only 11 occurrences of soil erosion, 1-1.9 feet (2.4% of the segment), in spite of 9 occurrences
of excessive grade (4.3% of the segment). The section from Shuckstack to Fontana Dam ‘was
particularly well-designed, with numerous switchbacks. Relatively few trail maintenance
features were noted.

Summary/Recommendations:  This section of the Appalachian Trail is in good condition,
Existing maintenance features were sparse but for the most part are sufficient for current use

levels.
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Results and Discussion: Big Creek Geographic Area

Table 16. Low Gap Trail: Big Creek segment (BC53) resource and maintenance summary
table.

Mileage: _2.74 Total Use: _UK - persons/day Horse Use: _50 % of total use
TRAIL ATTRIEUTIE OCCURRENCES TOTAL LINEAL DISTANCE PERCENTILE
(# (#/mi) (£x) (mi} o (%) (%}
Soil Erosion: 1-1.9 £t 19 6.9 3688 0.70 25.5 94
Soil Erosion: 2-2.9 ft 3 1.1 206 0.04 1.4 85
Multiple Tread 1 0.4 - 26 <0.01 0.2 17
. Excassive Root Exposure 10 3.6 833 0.1 5.7 94
wWidth: Trail 2-6 ft 1 - . 14491 2.74 100.0 -
.Use Type: Horse/Pedestrian 1 - 14491 2.74 100.0 -
Excessive Width: + 3-6 ft 1 0.4 88 0.02 0.6 . 73
Wet Soil 2 - 0.7 146 0.03 1.0 46
Running Water on Trail 2 0.7 334 0.06 2.3. 80
Drainage Dip: Ineffective 2 0.7 33
Retaining wWall 2 0.7 74
Water Bar: Ineffective 2 0.7 47

The design of this segment of the Low Gap Trail mostly follows the contours from Walnut
Bottoms (elevation 3,000 feet) up to Low Gap and the Appalachian Trail (elevation 4,240 feet),
. a distance of 2.74 miles. The trail is of trail width and is open to horses.

The trail is in good condition where it parallels Big Creek and the Low Gap Branch, but tread
conditions deteriorate on the long steep sections as the trail begins to ascend the ridge. The
survey revealed 19 occurrences of soil erosion, 1-1.9 feet, for a full quarter of the trail’s length.
Excessive root exposure is a related problem, with 10 occurrences and affecting 5.7% of the
trail. These problems appear to be due to inefficient dramage Only four tread drainage
features are found on this segment. However, the tread is very rocky and 1mpact resistant,
even tolerating horse use well in many areas.

Summary/Recommendations: - The trail is generally impact resistant due to rocky soils and is
in good condition in areas lacking steep slopes. However, maintenance features are almost

entirely lacking and treads on steep slopes are experiencing . significant erosion. Immediate
maintenance should be a high priority for this segment.
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Table 17. Swallow Fork Trail (BC57) resource and maintenance summary table,

Mileage: _3.98 Total Use: _URK persons/day Horse Use: _50 % of total use
TRAIL ATTRIBUTE OCCUORRENCES TOTAL LINEAL DISTANCE PERCENTILE
{#)  {(#/mi) (£t) {mi) (%) (%)
Soil Ercsion: 1-1.9 ft 10 2.5 679 0.13 3.2 69
Multiple Tread : 3 0.8 224 0.04 1.1 55
Width: Trail 2-6 £t i - 21004 3.98 100.¢ -
Use Type: Horse/Pedestrian 1 - 21004 3.98 100.0 -
Excesgsive Width: + 3-6 ft 1 0.3 50 0.01 0.2 64
Wet Socil 3 0.8 196 0.04 0.9 51
Running Water on Trail 3 c.8 249 0.05 1.2 72
Drainage Dip: Ineffective 13 3.3 53
Retaining Wall 1 0.3 64
Step 1 0.3 85
Water Bar: Ineffective 6 1.5 57

The 3.98 mile Swallow Fork Trail follows the contours from Walnut Bottoms (elevation 2,980
feet) to the Mount Sterling Ridge Trail (elevation 5,146 feet). The horsethiker trail is of trail

width,

Running water on the tread and soil erosion are the most significant resource problems, but
neither are particularly bad or difficult to resolve. Although horse use is permitted, their
impacts are minimal. In places treads have shifted downslope from the original tread, possibly
due to excessive outsloping of the original tread. Majntenance features are lacking or

ineffective.

Summary/Recommendations: The trail is in fair condition. Immediate maintenance work is
necessary to correct problems with tread drainage. ‘
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Results and Discussion: 'Cataloochee Geographic Area

Table 18. Mount Sterling Ridge Trail (CA60) resource and maintenance summary table.

Mileage: 5.38 Total Use: perséns/day Horse Use: _50 % of total use

TRAIL ATTRIBUTE OCCURRENCES TOTAL lLINEAL DISTANCE PERCENTILE
(#) (#/mi) {£t) {mi) {%) (%)
Soil Erosion: 1-1.9 £t ‘ 24 4.5 1798 0.34 6.3 84
Soil Erosion: 2-2.9 £t 1 0.2 67 0.01 0.2 66
Bxcessive Grade: >20% ‘ 2 0.4 1491 0.28 5.3 92
Multiple Tread 12 2.2 1085 0.21 3.8 87
Width: Trail 2-6 ft 1 - 28397 5.38 100.0 -
Use Type: Horse/Pedestrian 1 - 28397 5.38 100.0 -
Excessgsive Width: + 3-6 ft 18 3.0 1758 0.33 6.2 29
Excesasive Width: + >6 ft 4 0.7 392 0.07 1.4 98
Wet Soil 52 9.7 3993 0.76 = 14.1 95
Running Water on Trail 9 1.7 440 0.08 1.5 85
Drainage Dip: Ineffective 35 6.5 66
Drainage Dip: Part. Effect. 15 2.8 60
" Drainage Dip: Very Effect. 3 0.8 52
Water Bar: Ineffective - 1 0.2 29

The Mount Sterling Ridge Trail follows the ridgeline from the junction with Balsam Mountain
Trail (elevation 5,520 feet) to Mount Sterling (elevation 5,840 feet). The majority of the 5.38
mile trail is situated on the shoulder of the ridge, with occasional ridgetop positions in. areas
that are wide and flat. Over its entire length the trail is open to horses and is of trail width.

Wet soil (52 occurrences and comprising 14.1% of the trail’s length) was the most significant
resource problem, particularly near Pretty Hollow Gap. Sections located on the wide flat
ridgecrest had numerous areas of standing water with wet muddy soil. These areas consisted
. of highly organic soil in spruce/fir forest and were poorly drained. As a consequence, trail
% . widening (20 occurrences) and multiple treads (12 occurrences) were also problems. Soil
erosion was also evident, with 25 occurrences and affecting 6.5% of the segment. Drainage
dips were present along the steeply sloped sections but insufficient in number and typically
either partially or completely ineffective. Use appeared to be low, comprised of both horse
users and hikers.

Summary/Recommendations: The Mount Sterling Ridge Trail is in fair condition, primarily
due to poor location in some areas and limited maintenance. Additional tread drainage is
needed and pamal relocations may be necessary to avoid problem areas.

A¥ez
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Table 19. Pretty Hollow Gap Trail (CA61) resource and maintenance summary table.

Mileage: _5.50 Total Use: _10.3 persocns/day Horse Use: _70 % of total use
TRAIL ATTRIBUTE OCCURRENCES TOTAL, LINEAL DISTANCE PERCENTILE
(#) (#/mi) (£t) (mi) (%) (%)
Soil Erogion: 1-1.9 £t 17 3.1 1299 0.25 4.5 81
Soil Erosion: 2-2.9 ft 1 0.2 177 0.03 0.6 83
Excesaive Grade: »20% 3 0.5 568 0.11 2.0 80
Multiple Tread 3 0.5 135 0.03 0.5 42
Excessive Root Exposgure 4 0.7 88 . 0.02 0.3 57
Width: Trail 2-6 ft 1 - 19247 3.65 66.3 -
Width: Road > 6 £t 1 - 9387 1.78 32.3 -
Width: Trzil on Road 2-6 ft 1 - 413 0.08 1.4 -
Use Type: Eorse/Pedestrian 1 - 29047 5.50 100.0 -
Trail Cordurocy 1 0.2 28 0.01 0.1. 26
Excessgive Width: + 3-6 ft 3 " 0.5 83 0.02 0.3 72
Wet Soil a4 8.0 3474 0.66 12.0 92
Running Water on Trail 2 0.4 103 0.02 0.4 57
Culvert ) 1.1 82
Drainage Dip: Ineffective 13 2.4 43
Drainage Dip: Part. Effect. ~ 10 1.8 55
Drainage Dip: Very Effect. 2 0.4 48
Lateral Drain 6 1.1 94
Water Bar: Ineffective 15 2.7 66
Water Bar: Part., Effective 17 3.1 72
Water Bar: Very Effective i1 2.0 57

The 5.50 mile Pretty Hollow Gap Trail begins at the parking lot at the end of the Catalooche
Road (elevation 2,920 feet) and ascends the Pretty Hollow Creek drainage to Pretty: Hollow
Gap and its junction with the Mount Sterling Ridge Trail (elevation 5,140 feet). Two-thirds
of the horse/hiker frail is of trail width, one-third is of road width.

The design of the Pretty Hollow Gap Trail is good for foot use; the trail follows a creek and
is never very steep. However, the trail is positioned poorly for horse use. Excessive soil
moisture in the valley bottom, along with organic and Ioamy soils combine to make this trail
very susceptible to horse traffic. Forty-four occurrences of wet soil, 12% of the trail’s length,
are primarily the result of horse traffic on these wet organic soils. Poor tread hardening and
insufficient drainage features add to the problem. Soil erosion, 1-1.9 feet, (17 occurrences) is
most pronounced on the higher, steeper portions of the trail. In many areas erosion of less than
one foot is evident. These areas will worsen if drainage features are not implemented.

Summary/Recommendations: This trail is in poor condition and worsening. It is a valley
bottom trail and the physical characteristics of wet organic soils are not resistant to the heavy
weight of horses. Increased maintenance is not a cost-effective solution. Alternative routes
should be found or developed so that horse use can be removed from this trail. Considerable
additional tread drainage work is necessary to resolve the problems highlighted above.
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i Table 20. Palmer Creek Trail (CA63) resource and maintenance sumunary table.

. Mileage: _3.30 . Total Use: _9.1 persons/day Horse Use: _70 % of total use

: TRAIL ATTRIBUTE OCCURRENCES  TOTAL LINEAL DISTANCE  PERCENTILE

; (#) (#/mi) (£t} (mi) (%) {%)

3 Soil Erosion: 1-1.9 £t & 1.8 161 0.03 0.9 50

i Soil Erosion: 2-2.9 £t 1 0.3 70 0.01 0.4 (3]

3 Multiple Tread . 4 1.2 178 0.03 1.0 48

Excessive Root Exposure 1 0.3 113 0.02 0.6 59

3 Width: Trail 2-6 ft 1 - 17412 3.30 100.0 -

g Usa Type: Horse/Pedestrian 1 - 17412 3.30 100.0 -

g Wet Soil 17 - 5.2 475 0.09 2.7 70

] Runnipg Water on Trail 4 1.2 99 0.02 0.6 55

; Drainage Dip: Ineffective 58  17.%6 ' 92"

i Drainage Dip: Part. Effect. 26 7.9 76
Drainage Dip: Very Effect. 7 2.1 &9
Retaining Wall : 2 0.6 72
Water Bar: Very Effective 2 0.6 45-

The 3.30 mile Palmer Creek Trail follows the Palmer Creek drainage from the Pretty Hollow
Gap Trail (elevation 2,989 feet) to the Balsam Mountain Road (elevation 4,508 feet). The trail
is open to horses and is of trail width over its entire length.

The lower half-mile of the trail is located on the valley floor, where wet organic soils are
highly susceptible to the effects of horse traffic. Wet soil in this area is the greatest problem.
The remainder of the trail is more appropriately designed, staying higher on the sideslope
above Palmer Creek. The tread in these areas is often dry, in part also due to a good outslope
which keeps the tread well drained. The trail also ascends the ridge top at a gradual grade
following the contour of the land. Drainage features are abundant, but they appear poorly
maintained with 64% rated as ineffective. Soil erosion is a problem in several areas, including
worsening ‘sections where erosion is less than one foot in depth.

onATRAR

Summary/Recommendations: Most of the trail is in good condition, illustrating how the
. ~ Dpositioning of a tread on mountain sideslopes away from streams can eliminate problems with
wet organic soils. Scil erosion is a problem, however, due to a large number of ineffective

drainage dips.
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Table 21. Rough Fork Trail (CA64) resource and maintenance summary table.

Mileage: _6.41 Total Use: 13.7 persons/day Horge Use: _50 % of total use

TRAIL ATTRIBUTE CCCURRENCES TOTAL LINEAL. DISTANCE PERCENTILE
(#)  (#/mi)- (£t} (mi} (%) (%)
Graveled Tread 1 - 388 0.07 1.1 -
Multiple Tread 1s 3.0 1877 0.386 5.5 98
Width: Trail 2-6 ft 1 - 28430 5.38 84.1 -
Width: Trail on Recad 2-6 £t 1 - 5394 1.02 15.9 -
Use Type: Horse/Pedestrian 1 - 33824 6.41 100.0 -
Exceggive Width: + 3-6 £t 2 0.3 - 82 0.02 0.2 70
Wet Soil 27 4.2 1523 0.29 4.5 88
Drainage Dip: Ineffective 44 6.8 C 73
Drainage Dip: Part. Effect. 37 5.8 72
. Drainage Dip: Very Effect. 45 7.0 84
Lateral Drain 1 0.2 77
Step ‘ 11 1.7 -1
Water Bar: Ineffective 19 3.0 70
Water Bar: Part. Effective 17 2.7 67
Water Bar: Very Bffective 20 3.1 64

The 6.41 mile Rough Fork Trail begins at the end of the Cataloochee Road (elevation 2,700
feet) and ascends Balsam Mountain to Polls Gap and the Balsam Mountain Road (elevation
4,900 feet). ' The majority of the trail is of trail width (84%) and the entire trail is open to
horses and hikers. R T S

The design and maintenance -of this trail is generally good. Most parts of the trail are aligned
at sidehills and the grades dre gentle.. Multiple treads‘are a common problem (19 occurrences),
particulatly “between Polls Gap and the junction with Caldwell Fork Trail. This is often due
to the level and grassy trailside areas on ridges, which allow users to wander off the trail tread.
Wet soils are also common (27 occurrences) but are not a serious problem. Although not
excessive, several segments have steep slopes where erosion is beginning to occur. Water bars
and drainage dips are effective in most cases but insufficient in number for the steeper sections.

Summary/Recommendations: In summary, the trail is in fair condition. The major resource

. problems are multiple treads, wet soil, and developing soil erosion. Additional tread drainage

features are needed for the segments with steep grades and wet soils and responsible trail use
should be further advocated. I ‘
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Table 22. Caldwell Fork Trail {(CA65). resource and maintenance summary table.

. Mileage: _6.29 .fotal Use: _41.5 persons/day Borse Use: _50 % of total use

TRAIL ATTRIBUTE ' QCCURRENCES TOTAL; LINEAL DISTANCE PERCENTILE
(#)  (#/mi) (£t) (mi) (%) (%)
Soil Brosion: 1-1.9 ft 12 1.9 770 0.15 2.3 70
Multiple Tread - 16 2.5 8453 .16 2.6 83
Excessive Root Exposiure 2 0.3 58 0.01 0.2 51
Width: Trail 2-6 £t : kX 0.2 33218 6.259 100.0 -
Use Type: Horse/Pedestrian 1 0.2 33218 6.29 100.0 -
Trail Corduroy 2 .-0.3 5 <0.01 <0.1 82
Excessive Width: + 3-6 £t 20 3.2 1078 0.20 3.2 95
Excessive Width: + »6 £t 2 0.3 79 0.01 0.2 92
Wet Soil 97 15.4 6313 1.20 12.0 96
Running Water on Trail 8 1.3 468 0.09 1.4 . 87
Culvert i 0.2 61
Drainage Dip: Ineffective 53 8.4 77
Drainage Dip: Part. Effect. 7 1.1 46
Water Bar: Ineffective 2 0.3 35

The 6.29 mile Caldwell Fork Trail begins at the Cataloochee Road (elevation 2,200 feet) and
gradually ascends the Caldwell Fork drainage up to its intersection with the Rough Fork Trail
(elevation 4,000 feet). The trail is of trail width and is open to horses and hikers,

The original design of this trail is quite poor, largely due to its close proximity to the stream
avld poorly drained soils. As a gesult, wet soils were very common (97 occurrences) affecting

19%-of total trail length, This problem is largely résponsible for'an additional 22 octurrences
of excessive width and 16 occurrences of multiple treads. Excessive soil erosion was also
common (12 occurrences and 2.3% of the trail). Heavy horse use appears to be a substantial
contributor to these impacts; the trail is not well-suited to support this use. Tread drainage
features were insufficient in number and most were rated ineffective.

Summary/Recommendations: The Caldwell Fork Trail is in very poor condition, due to poor
location (drainage bottom position) and heavy horse use. Wet, muddy soils are common and
contribute {0 many other resource impacts. The existing tread is not suited for horse use due
to the predominance of wet organic soils. Additional maintenance is needed but is unlikely
to resolve the current problems. An alternative route for horse use should be investigated.
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Table 23. Mount Sterling Trail (CA171) resource and maintenance summary table.

Mileage: _2.35 Total Use: _8.0 persons/day Horse Use: _50 % of total use
TRAIL ATTRIBUTE ' OCCURRENCES TOTAL LINEAL DISTANCE PERCENTILE
(#) (#/mi) (ft) - - (mi) (%) (%)
Soil Erosion: 1-1,9 ft 1 0.4 47 0.01 0.4 35
Excezsgive Grade: >20% 1 0.4 853 0.18 7.7 90
Maintained Gravel - 1 - 2605 0.48 21.0 -
Width: Road > § ft ’ 1 - 2605 0.49 21.0 -
Width: Trail on Road 2-6 £t 1 - 8777 1.85 75.0 -
Usa Type: Horse/Pedestrian 1 - 12382 2.35 1c0.0 -
Wet Soil 10 4.3 1006 0.19 8.1 80
Running Water on Trail 1 0.4 35 0.01 0.3 40
Drairnage Dip: Ineffective 45 is.2 94
Drainage Dip: Part. Effect. 42 17.8 87
Drainage Dip: Very Bffect. 1s 6.8 83
Retaining wall 2 0.9 gl
Water Bar: Ineffective . 2 0.9 > 51
Water Bar: Part. Effective 2 0.9 53

The 2.35 mile Mt. Sterling Trail begins in the Mount Sterling Gap (elevation 3,888 feet) at its
intersection with the Cataloochee Road and ascends Mount Sterling to its junction with the
Mount Sterling Ridge Trail (elevation 5,800 feet). The trail follows an old roadbed originally
constructed to provide access to the Mount Sterling fire tower. The first half mile, to the
intersection with Long Bunk Trail, is graveled and is of road width; the remainder has
narrowed to trail width. The entire segment is open to horses. ‘ ‘

The trail’s design and placement on the slope allow for proper drainage with minimal erosion
evident. The only excessive grades are on the upper section of the trail. The trail is on loamy
soil with natural gravel and stone in places. This allows for good drainage. The lower section
is well maintained with a sufficient number of drainage dips although 44% were rated as
ineffective. Wet soil (10 occurrences, 8.1% of the trail) was the only notable resource impact.
Horse use appears to be high along the lower section from users going to and from the
Cataloochee area’ via the Long Bunk Trail. However, the trail’s original design and
construction as a road makes it resistant to such use. ‘

Summary/Recommendations: The Mount Sterling Trail is in good condition with the exéeption
of some wet soils. The trail is well-designed and maintained although maintenance is needed
to improve the effectiveness of drainage dips.
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Table 24. Long Bunk Trail (CA232) resource and maintenance summary table.

Mileage: _3.54 Total Use: _8.1 persons/day Horse Use: _78 % of total use
TRAIT: ATTRIBUTE OCCURRENCES TOTAL LINEAL DISTANCE PERCENTILE
(#) (#/mi) (£t) {mi) (%) %)
Soil Erosion: 1-1.9 ft 17 4.8 2164 0.41 11.6 87
Soil Erosion: 2-2.9 £t 1 0.3 - 80 0.02 0.4 70
Excessgive Grade: >20% 2 0.¢ 242 0.05 1.3 70
Multiple Tread ‘ i0 2.8 1310 0.25 7.0 85
Excessive Root Exposure 4 1.1 71 0.02 0.7 62
Width: Trail 2-6 ft 1 - 11026 2.0 59.1 -
wWidth: Road > 6 ft 1 - 1106, '0.21 5.9 -
Width: Trail on Road 2-6 £t 1 - 6542 1.24 35.0 -
Use Type: Horse/Pedestrian 1 - 18674 3.54 100.0 -
Excesgsive Width: + 3-6 £t 14 4.0 886 0.17 4.7 94
Excessive Width: + >6 £t 7 2.0 421 0.08 2.3 99
Wet Soil 25 7.1 12474 2.36 66.8 59
Running Watexr on Trail 3 0.8 140 0.03 0.7 64
Culvert 3 0.8 75
Drainage Dip: Ineffective 15 4.2 59
Drainage Dip: Part. Effect. s 1.4 49
Drainage Dip: Very Effect. 14 4.0 76
Lateral Drain . 1 6.3 84
Water Bar: Ineffective 1 0.3 35
Water Bar: Very Effective 1 0.3 34

The Long Bunk Trail serves as a 3.54 mile connector between the Little Cataloochee Trail
(elevation 3,060 feet) and the Mount Sterling Trail (elevation 4,000 feet). The trail generally
follows along a stream corridor passing through old growth forests. The entire segment is open
to horses and is of trail width over 59% of its length, following an old roadbed for the remainder.

The design and maintenance of this trail is deficient given the heavy horse use it receives. The
most significant resource problem was wet soil, with 25 occurrences and affecting two-thirds of

the trail’s length The excepnonally muddy conditions make pedestrian use extremely difficult.

Highly organic soils underlain by clay restrict tread drainage on some sections. Deep pock marks
from horse hooves tend to rétain water and prevent tread drainage. Trail sections adjacent to the
stream have deep mudholes and ruts. These conditions contributed to multiple treads (10
occurrences, 7% of the trail’s length) and trail widening, 3-6 feet wider than normal (14
occurrences). An additional 7 occurrences of tread widem'ng greater than 6 feet (20 feet in several
locations) was also observed. The behavior of horse users in riding off-trail to circumvent muddy
sections seems to be the main contributor to these problems. Soil erosion, 1-1.9 feet, was also a
notable problem affecting 11.6% of the trail’s length. Trail maintenance is inadequate, particularly
in number but also in quality.

Summary/Recommendations: This trail is in exceptionally poor condition. Both the design and
existing level of maintenance are inadequate given the amount of horse use it receives.
Furthermore, the drainage bottom position of this trail makes it very susceptible to impacts from
horse use. Soils are difficult to adequately drain and maintenance is not likely to provide a cost-
effective solution. Serious consideration to a closure to horse use or a complete reroute is
recommended. : -
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" Table 25. Little Cataloochee Trail (CALCT) resource and maintenance summary table.

Mileage: _4.89 Total Use: _15.9 persons/day Horse Use: _50 % of total use
TRAIL ATTIRIBUTE OCCURRENCES TOTAL LINEAL DISTANCE PERCENTILE |
|
(#Y (#/mi) (££) (mi). (%) {%)
Soil Brosion: 1-1.9 ft 3 0.6 575 0.11 2.2 66
Soil Erosion: 2-2.9 ft 1 0.2 488 0.08 1.9 91
Excessive Grade: >20% 2 0.4 911 0.17 3.5 86
Graveled Tread 1 - 12499 2.37 48 .4 -
Multiple Tread 3 0.6 517 0.10 2.0 72
Width: Road > 6 £t 1 -~ 12459 2.37 48.4 -
Width: Trail 2-6 £t 1 - - 13311 2.52 51.8 -
Use Type: Horse/Pedestzrian 1l - 25810 4.89 100.0 -
Excesgive Width: + 3-6 ft 8 1.6 1180 0.22 4.6 96
Excessive Width: + »>6 £t 2 0.4 194 0.04 0.8 95
Wet Soil ) 19 3.9 7811 1.50 30.7" 98
Running Water on Trail 7 1.4 1lis4 0.23 4.6 99
Culvert 27 5.5 .85
Drainage Dip: Ineffective - 14 2.9 51
Drainage Dip: Part. Effect. 14 2.9 62
Drainage Dip: Very Effect, & 1.2 . 64
Lateral Drain . 7 1.4 95
Retaining Wall 2 0.4 67
Water Bar: Ineffective 29 5.9 79
Water Bar: Part. Effective 13 2.7 67
Water Bar: Very Effective 10 2.0 57

The Little Cataloochee Trail begins at Mount Sterling Gap at a gated entrance off a dirt road
(NC 284) skirting -the eastern park boundary (elevation 3,000 feet) and cuts across several
drainages to join the Palmer Creek Trail (elevation 2,880 feet). The 4.89 mile trail follows an
old graveled woods road for nearly half its length and is open to both hiker and horse use.

The trail begins as a well maintained gravel road leading to cemeteries and historic buildings
in the Little Cataloochee stream valley. The roadbed is in excellent condition with culverts,
lateral drains, and good bridges. The road narrows to a trail when it passes over the mountain
to the Palmer Creek valley. This section has erosion, multiple trails, excessive grades and
problems with wet soils. Excessive grades and extensive gullying erosion were found when
the trail ascended and descended a ridge without switchbacks. Multiple treads caused by
horses riding off-trail are also evident in this section. The trail then follows a stream very
closely and extensive muddy sections, including locations where the stream runs onto the trail,
were found. This entire section of trail, which receives heavy horse use from the Cataloochee
area, is not well-designed or maintained to sustain horse traffic. ‘

Summary/Recommendations:  The trail is in excellent condition where it follows the
preexisting graveled roadbed. However, the section which is of trail width has extensive
sections of wet muddy soil and is poorly designed and maintained for the level of horse traffic
it receives. Additional tread drainage will alleviate some of the problems but reroutes to place
the trail away from streams is also needed,
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