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How To Use This Soil Survey

General Soil Map

The general soil map, which is a color map, shows the survey area divided into
groups of associated soils called general soil map units. This map is useful in planning
the use and management of large areas.

Detailed Soil Maps

The detailed soil maps can be useful in planning the use and management of small
areas.

To find information about your area of interest, locate that area on the Index to Map
Sheets. Note the number of the map sheet and turn to that sheet.

Locate your area of interest on the map sheet. Note the map unit symbols that are
in that area. Turn to the Contents, which lists the map units by symbol and name and
shows the page where each map unit is described.

The Contents shows which table has data on a specific land use for each detailed
soil map unit. Also see the Contents for sections of this publication that may address
your specific needs.
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This soil survey is a publication of the National Cooperative Soil Survey, a joint
effort of the United States Department of Agriculture and other Federal agencies,
State agencies including the Agricultural Experiment Stations, and local agencies. The
Natural Resources Conservation Service (formerly the Soil Conservation Service) has
leadership for the Federal part of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 2002. Soil names and
descriptions were approved in 2006. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 2006. This survey was made
cooperatively by the Natural Resources Conservation Service; the United States
Department of Agriculture, Forest Service; the United States Department of the
Interior, Bureau of Indian Affairs; the Eastern Band of the Cherokee Nation; the North
Carolina Department of Environment and Natural Resources; the North Carolina
Agricultural Research Service; the North Carolina Cooperative Extension Service; the
Graham Soil and Water Conservation District; and the Graham County Board of
Commissioners. The survey is part of the technical assistance furnished to the
Graham Soil and Water Conservation District. The Graham County Board of
Commissioners provided financial assistance for the survey.

Soil maps in this survey may be copied without permission. Enlargement of these
maps, however, could cause misunderstanding of the detail of mapping. If enlarged,
maps do not show the small areas of contrasting soils that could have been shown at
a larger scale.

The United States Department of Agriculture (USDA) prohibits discrimination in
all its programs and activities on the basis of race, color, national origin, disability, or,
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, or political beliefs, as a means of reprisal, or because
all of part of an individual’s income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require
alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact the USDA's TARGET Center at 202-720-2600 (voice
and TDD).

To file a complaint of discrimination, write to USDA, Assistant Secretary for Civil
Rights, 1400 Independence Avenue, SW, Stop 9410, Washington, DC 20250-9410
or call toll-free 866-632-9992 (English), 800-877-8339 (TDD), 866-377-8642 (English
Federal-relay), or 800-845-6136 (Spanish Federal-relay). USDA is an equal
opportunity provider and employer.

Cover: Stecoah Valley from Cheoah Bald in the high mountains in the Breakneck-Pullback-Luftee-
Anakeesta general soil map unit. Intermediate mountains (foreground) and Hogback Mountain
(center) are in the Sylco-Cataska-Spivey-Santeetlah general soil map unit. The Cheoah Mountains
(middle ground, to the left) are in the Soco-Stecoah-Cheoah-Spivey general soil map unit. The Great
Smoky Mountains (background) are north of Fontana Lake.
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Foreword

Soil surveys contain information that affects land use planning in survey areas.
They include predictions of soil behavior for selected land uses. The surveys highlight
soil limitations, improvements needed to overcome the limitations, and the impact of
selected land uses on the environment.

Soil surveys are designed for many different users. Farmers, ranchers, foresters,
and agronomists can use the surveys to evaluate the potential of the soil and the
management needed for maximum food and fiber production. Planners, community
officials, engineers, developers, builders, and home buyers can use the surveys to
plan land use, select sites for construction, and identify special practices needed to
ensure proper performance. Conservationists, teachers, students, and specialists in
recreation, wildlife management, waste disposal, and pollution control can use the
surveys to help them understand, protect, and enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. The information in this report is
intended to identify soil properties that are used in making various land use or land
treatment decisions. Statements made in this report are intended to help the land
users identify and reduce the effects of soil limitations on various land uses. The
landowner or user is responsible for identifying and complying with existing laws and
regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact your
local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?agency=nrcs)
or your NRCS state soil scientist (http://soils.usda.gov/contact/state_offices/).

Great differences in soil properties can occur within short distances. Some soils
are seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

These and many other soil properties that affect land use are described in this soil
survey. The location of each map unit is shown on the detailed soil maps. Each soil in
the survey area is described, and information on specific uses is given. Help in using
this publication and additional information are available at the local office of the Natural
Resources Conservation Service or the Cooperative Extension Service.

J.B. Martin
State Conservationist
Natural Resources Conservation Service
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GRraHAM CounTy is located in the southwestern mountains of western North Carolina,
about 341 miles west of Raleigh, the State capital (fig. 1). It consists of 193,017 acres,
or approximately 302 square miles, of which 96 percent is land and 4 percent, or
about 13 square miles, is water. Topography includes very steep mountains, rolling
intermountain hills, and narrow valleys. Elevation ranges from 1,086 feet above sea
level on the Little Tennessee River, at the Tennessee State line, to 5,560 feet on
Huckleberry Knob.

The county is in the Great Smoky Mountains of the Southern Blue Ridge
Mountain Physiographic Province (MLRA 130B). It is bounded to the east and north
by Swain County, North Carolina, to the south by Cherokee and Macon Counties,
North Carolina, and to the west by Monroe and Blount Counties, Tennessee. In 2000,
according to the U.S. Census Bureau, the county had a population of 7,993. The
estimated 2010 population is 8,248. In 2000, Robbinsville, the county seat, had
a population of 747.

This soil survey updates the survey of Graham County published in July 1953
(USDA-BPI, 1953). It provides additional information and has larger maps, which show
the soils in greater detail.

General Nature of the Survey Area

This section gives general information about Graham County. It describes history
and development; economic development; physiography, relief, and drainage; and
climate.



Soil Survey of Graham County, North Carolina

Figure 1.—Location of Graham County in North Carolina.

History and Development

The Graham County Chamber of Commerce, the Graham County Historical Society, Graham County
Travel and Tourism, the Eastern Band of the Cherokee Nation, and the Tennessee Valley Authority helped
prepare this section.

The survey area, which is part of the Little Tennessee River Valley, is home to the
Cherokee. The Snowbird Band of the Cherokee live on tribal lands in Graham County.
The Cherokee enjoy a settled, sophisticated, agrarian lifestyle.

European settlers arrived in western North Carolina in the late 18th century but,
due to rugged terrain and the remote location, the survey area was the last area of
the State to be settled. Most of the pioneers were Scots-Irish and English. Initially, the
Cherokee were friendly and only fought with settlers when provoked. The Cherokee
Nation attempted to make treaties and to adapt to European customs. They adopted
a written legal code in 1808 and instituted a supreme court 2 years later. Sequoyah, a
Cherokee silversmith, created an alphabet for the Cherokee language. In the space of
2 years, nearly all of the Cherokee could read and write the language.

In 1828, the discovery of gold in nearby northern Georgia sounded the death knell
for the Cherokee Nation. In 1830, President Andrew Jackson signed the Removal
Act, calling for the relocation of all native peoples east of the Mississippi River to
the Oklahoma Territory. The Cherokee appealed their case to the U.S. Supreme
Court, and Chief Justice Marshall ruled in their favor. President Jackson, however,
disregarded the Supreme Court decree in the one instance in American history when a
U.S. president overtly ignored a Supreme Court decision.

In 1838, the U.S. government forced some 17,000 Cherokee to march to
Oklahoma along what has become known as the Trail of Tears. About one-third of
the Cherokee died en route of malnutrition and disease. Altogether, about 100,000
Cherokee, Seminole, Chickasaw, and Choctaw survived the journey. A handful of
Cherokee disobeyed the government edict and managed to survive by hiding out in
the rugged mountains. In 1889, the 56,000-acre Qualla Boundary, known today as
the Eastern Band of the Cherokee Nation, was chartered with a population of about
1,000. Approximately 10,500 of their descendants currently live on tribal lands along
the southern boundary of the Great Smoky Mountains National Park and in parts of
Graham County and neighboring Cherokee and Swain Counties.

European settlements began soon after the Cherokee Nation surrendered land
in a treaty in 1819. The Europeans settled in the areas along the Little Tennessee,
Cheoah, and Santeetlah Rivers. Like the Cherokee, pioneers who settled in the
Smokies in the 18th and 19th centuries preferred the fertile valleys, but land soon
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became scarce and latter arrivals made their homesteads along steep slopes. Due to
the rugged mountains and lack of roads, the early settlers lived in virtual isolation. The
area remained relatively inaccessible until well after the Civil War and the arrival of the
railroad.

In 1872, Graham County was established from the northeastern part of Cherokee
County. The county is named in honor of William A. Graham, a senator for North
Carolina from 1840 to 1843 and Governor of North Carolina from 1845 to 1849. In
1883, Robbinsville was incorporated and became the county seat. It is the largest
community in the county. Most claim Robbinsville was named after Senator James
L. Robinson of Macon County, North Carolina; some believe it was named after Mr.
Robbins of Clay County, North Carolina, who taught at the first school in Graham
County.

Until the railway penetrated the valley, Graham County was mostly inaccessible
to the rest of the world. Once completed, the railroad brought a flood of salesmen
peddling their modern conveniences and luxuries from the northern factories.
Railroads changed the way of life for residents of western North Carolina. They
provided greater ease of transportation to and from the previously remote area,
opened up new opportunities, and ushered in a prosperous period for the region.

The first railroad, a narrow-gauge, was built by the Kanawha Hardwood Lumber
Company from Andrews to Little Snowbird and started operation around 1907. In 1923
and 1924, substantial acreages of timberland, comprising the watersheds of Little
Snowbird, Big Snowbird, West Buffalo, and Santeetlah Creeks, were purchased by
several lumber companies. The Bemis Lumber Company started construction of a
railroad from Topton to Robbinsville. The arrival of the first train in Robbinsville was in
late 1925. The company continued to haul freight until late 1970.

In the 1920s, many roads were built through the mountains to link towns together.
It was not until 1931, however, that an automobile would cross Deal’s Gap in Graham
County. From 1916 until then, transportation was by rail. By the late 1940s, passenger
train traffic began to decline and was then discontinued. The opening of roads was
a tremendous step forward. It permitted travel to Knoxville and eastern Tennessee
and gave Graham County a new market place. Most important of all was the resulting
tourist industry. This industry became more important in 1945, when the Tennessee
Valley Authority completed Fontana Reservoir, creating the largest lake in the
mountains. The old dam construction village, erected for workmen, which at one time
numbered as many as 5,000, was converted into North Carolina’s largest single resort
enterprise, Fontana Village.

Tourism played a significant role in the history and development of Graham County.
The Great Smoky Mountains National Park, located just north of Fontana Lake’s
shoreline, was chartered by Congress in 1934. It is the most visited national park in
the United States. During the Great Depression, the Civilian Conservations Corps and
Works Progress Administration provided much of the manpower to build necessary
park infrastructure. The Cherohala Skyway near Robbinsville was once a Native
American trading route and wagon train road for early settlers and is now one of the
newest scenic roads in the United States.

Graham County has three large lakes: Cheoah, Fontana, and Santeetlah Lakes.
Each lake offers a multitude of recreational activities. The Tennessee Valley Authority
System’s Fontana Dam was finished in 1944. At an elevation of 480 feet, it is the
tallest dam east of the Rocky Mountains. Dams and lakes in the Tennessee Valley
Authority System serve several purposes, chiefly providing flood regulation and a
water storage facility that supports hydroelectric generation (fig. 2).

Like most of western North Carolina, the population of Graham County declined
after the Great Depression and World War II. The county has had slight growth
from the 1970s until now. Several factors have contributed to this growth. Economic
opportunities in the form of providing goods and services in support of the tourist
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Figure 2.—Cheoah Dam (top) and Fontana Dam (bottom) were constructed for the production of
electricity, flood control, improved navigation downstream, and recreation.

industry have reduced out-migration by the local population. Construction has
also provided a number of jobs. Graham County offers a rural, small town setting.
Entrepreneurs are interested in starting small businesses in the area, and many
retirees who built summer homes in the area are permanently settling here.
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Economic Development

Initially, Graham County had a subsistence-based agricultural economy. Toward
the end of the 19th century, the railroad opened up the area to large-scale timber
operations and a few small mining operations. Technological advances contributed
to the cost-effective removal of timber, and the need of the eastern United States for
lumber nearly eliminated all the southern Appalachian forests. Railroads were the key
to the companies’ massive logging operations. Company logging towns and sawmills
were constructed to expedite the harvesting and removal of timber. Mountain people
who had once plowed fields and raised livestock abandoned their farms and began to
harvest timber and saw logs for a living. They were attracted to logging by the promise
of security and the stability of a steady paycheck. Their security, however, was short-
lived.

By the late 1920s and early 1930s, most of the marketable timber was cut and
disease had destroyed the American chestnut. This closed out the era of the timber
baron and the lumber business as a major industry. Having logged all but the most
inaccessible areas, lumber companies were casting their sights westward. Timber
was vital to the local economy and had radically changed the land and the life of the
people. Some of the mountain people returned to farming while others left the area
seeking jobs in mines, textile mills, and automobile factories.

Today, the county’s economy is a mix of tourism, agriculture, wood products,
and light industry. Approximately 177,852 acres, or 92 percent of the county, is in
forestland. Forest products are an important industry, but only 164,174 acres, or 85
percent of the county, is available for timber production. The growing conditions in the
county are conducive to the production of quality hardwoods, which are important to
the local economy.

In 2008, according to the Graham Chamber of Commerce and North Carolina
Agricultural Statistics, income from all forest products was $1,426,000. In 2000,
approximately 21 percent of the work force was in manufacturing, 20 percent
in educational and health services, 18.5 percent in construction, 4.5 percent in
agriculture, forestry, and mining, 3 percent in transportation and utilities, and 33
percent in other services, dominantly in retail, tourism, and administration.

In 2007, according to the North Carolina Department of Agriculture and the
Department of Agriculture’s National Agricultural Statistics (USDA Publication no.
211), the county had 126 farms covering 7,182 acres. There were approximately 438
acres of cropland with 141 acres of harvested cropland. In 2009, cash receipts totaled
$2,657,090. The major agricultural products are hay, beef cattle, goats, and specialty
crops, such as nursery and greenhouse plants and floriculture. The production of
Christmas trees and native ornamentals has grown slightly in recent years. Water
in excellent quality and quantity supports continued interest in farm-raised trout.
Organic farming has continued to increase through community-supported agriculture.
Generally, farms are small and specialized and grow high-value crops.

Tourism and its related businesses are a vital part of the local economy. Federal
lands provide a wealth of outdoor opportunities. They include 113,026 acres of
Nantahala National Forest managed by the U.S. Forest Service and 1,100 acres of the
Tennessee Valley Authority near Fontana and Cheoah Lakes. Santeetlah Lake, Joyce
Kilmer Memorial Forest, and Cherohala Scenic Highway also provide recreational
opportunities.

Interest in protecting agricultural land and traditions is increasing. Farms where
burley tobacco once grew are reverting to raising produce and livestock in more
traditional ways. Agri-tourism is a growing business which packages mountain
excursions complete with pick-your-own and teaching farms, mountain culture, folk art,
and crafts that illustrate mountain traditions. Outdoor recreation, cultural tourism, and
eco-tourism are popular and, along with second home construction, account for an
increasing portion of the local economy.
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Figure 3.—A physiographic cross section of Graham County illustrating the complex topography of
mountain landscapes.

Physiography, Relief, and Drainage

Graham County is part of the Great Smoky Mountains, in the Southern Blue Ridge
Mountain Physiographic Province. The physiography of the county consists of high,
intermediate, and low mountains; intermountain hills; coves; terraces; and flood plains
(fig. 3) (North Carolina State University, 1999). Elevation ranges from 1,077 feet on the
Little Tennessee River, near the Tennessee State line, to 5,560 feet on Huckleberry
Knob.

The high mountain landscape is above 4,600 feet in elevation. It has steep or very
steep soils on side slopes, gently sloping to steep soils on ridgetops, and moderately
steep or steep soils in coves. The well drained soils are shallow to very deep to hard
or weathered bedrock. The clay content of the subsoil is low. The surface layers are
thick and have a very high content of organic matter. Surface stones and boulders
are common. In places rock outcrops occur. This landscape is subject to very cold
temperatures and windswept conditions. High mountains are confined to the west and
southwest portions of the county. Huckleberry Knob, Hooper Bald, Hangover Knob,
and Cheoah Bald are examples.

The intermediate mountain landscape ranges from 3,500 to 4,800 feet in elevation.
It is the most extensive landscape in the county. It has moderately steep to very steep
soils on side slopes and gently sloping to steep soils on ridgetops. These soils are
shallow to very deep to hard or weathered bedrock and are well drained or somewhat
excessively drained. Very deep, moderately steep or steep, well drained soils are in
coves and drainageways where surface stones and boulders are common. In general,
the clay content in the subsoil is low at the higher elevations and medium at the lower
elevations; a few soils have a high amount of clay. The soils on cool aspects and in
drainageways have thick surface layers that have a high content of organic matter.

In coves, soils are very deep, gently sloping to moderately steep, and well drained

to poorly drained. In places, rock outcrops occur. Intermediate mountains occur
throughout the county. Grassy Top, Cold Spring Knob, Big Knob, High Top, and Swim
Bald are examples.
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The low mountain landscape ranges from 2,400 to 3,500 feet in elevation. It has
moderately steep to very steep soils on side slopes and gently sloping to strongly
sloping soils on ridgetops. The soils are shallow to very deep to weathered bedrock
and are well drained or somewhat excessively drained. Very deep, strongly sloping to
steep, well drained soils are in coves and drainageways. In general, the clay content
of the subsoil is medium or high. The soils on ridgetops commonly contain more clay
than those on side slopes. The soils on cool aspects and in drainageways have thick
surface layers that have a high content of organic matter. In coves, soils are very deep,
gently sloping to moderately steep, and well drained to poorly drained. Low mountains
occur throughout the county but are dominantly in the central and eastern portions.
They are typically extensions of larger mountain ranges, such as the Great Smoky
Mountains and Snowbird, Cheoah, and Unicoi Mountains. They also occur within the
intermountain hills landscape.

The intermountain hill landscape ranges from 1,800 to 2,800 feet in elevation. It has
strongly sloping to steep soils on side slopes and gently sloping to strongly sloping
soils on ridgetops. Soils are moderately deep to very deep to weathered bedrock.
Surface layers are thin or eroded and have a low content of organic matter. The clay
content of the subsoil is medium. Soils on ridgetops typically contain more clay than
soils on side slopes. In coves, soils are very deep, gently sloping to moderately steep,
and well drained. Surface layers, where uneroded, are medium or thick, commonly
contain rock fragments, and have a medium or high content of organic matter. The
clay content of the subsoil is medium or high. The intermountain hills occur mostly
along Buffalo, Deep, Sweetwater, Atoah, and Kirkland Creeks, in and around the
communities of Robbinsville, Cheoah, and Santeetlah Lake.

Terraces have nearly level to strongly sloping soils in narrow areas that run
parallel to the streams. The soils are very deep, are well drained to somewhat poorly
drained, and have a medium or high clay content in the subsoil. Surface layers, where
uneroded, are medium or thick, commonly contain rock fragments, and have a medium
or high content of organic matter. Many terraces occur between Robbinsville, Cheoah,
and Tallulah along the Cheoah River and Tallulah, Sweetwater, and East Buffalo
Creeks. Generally, terraces occur above the larger flood plains of intermountain hills
and low mountain areas.

Flood plains have nearly level soils which run parallel to the stream channel. In
general, soils next to major streams and rivers and at the lower end of watersheds
are well drained to somewhat poorly drained and are moderately deep to very deep
to gravelly strata. Major streams and rivers include the Cheoah River and Yellow,
Tallulah, Tuskeegee, Sweetwater, Stecoah, and East Buffalo Creeks. Soils at the
upper ends of watersheds, such as in the Stecoah and Fontana communities, are
moderately well drained to poorly drained and shallow or moderately deep to gravelly
strata. Soils along the smaller streams and branches are moderately well drained or
somewhat poorly drained and are moderately deep to gravelly strata. Smaller streams
and branches include South Fork Beech, Long, Squally, and Santeetlah Creeks.
Poorly drained soils occur on the broader flood plains throughout the county. Generally
in these soils, the clay content of the subsoil is low but ranges to medium in areas
along lesser streams and at the lower end of watersheds. The surface layers, where
not scoured by flooding, are medium or thick and have a medium or high content of
organic matter.

Graham County is located west of the Eastern Continental Divide, and all streams
drain toward the Little Tennessee River and Fontana, Cheoah, and Santeetlah Lakes.
The eastern portion of the county drains into the Little Tennessee River (Fontana
Lake) by way of Panther, Wolf, Stecoah, Tuskeegee, and Sawyer Creeks (fig. 4).

Its waterflow originates near the Nantahala Gorge area. The western portion of the
county is drained by the Cheoah River and Slickrock, Little Santeetlah, and Santeetlah
Creeks. Its waterflow generally originates in the Unicoi Mountains. Tallulah, Franks,
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Figure 4.—Deep mountain valleys are common in the Little Tennessee River System.

Sweetwater, Snowbird, Long, and Atoah Creeks originate in the southern portion of
the county and the Snowbird Mountains and enter Santeetlah Lake near Robbinsville.
Bear, Deep, Yellow, Mountain, and East Buffalo Creeks are in the northern part of

the county. These watersheds originate near the Great Smoky, Cheoah, and Yellow
Creek Mountains and drain toward Fontana and Cheoah Lakes. The county drains to
the west by way of the Little Tennessee River watershed. The water flows westward
through Fontana and Cheoah Lakes in North Carolina, southwest into the Tennessee,
Ohio, and Mississippi Rivers, and eventually into the Gulf of Mexico.

Climate

In Graham County, the climate of the mountains differs greatly from that of the
intermountain hills and flood plains. Climate and the weather are influenced by
elevation, aspect, and wind direction, which is predominantly from the west. As
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elevation increases, the amount of rainfall increases and temperature decreases.
Temperatures are cooler on north- to east-facing aspects. Daily temperatures can
fluctuate widely, and cold or warm spells are possible year-round. There is a chance of
frost in the high mountains during the summer months.

Precipitation is generally distributed throughout the year. Summer precipitation
falls chiefly during thunderstorms. Heavy rains from prolonged storms occasionally
cover the entire area (or occur as downbursts in individual watersheds) and can cause
severe flooding in the valleys. In summer, several inches of moisture are added to the
soil by fog intercept—fog at the higher elevations condensing on trees and flowing
down the trunk.

In winter, precipitation in the valleys is chiefly rain with occasional snow. That in the
mountains, especially above 4,000 feet in elevation, is chiefly snow, although rains are
frequent. Ice storms and rime ice occur on high mountains and on prominent ridgetops
and upper side slopes of intermediate mountains (fig. 5). In Graham County, snow
cover does not persist except at high elevations and on northerly aspects.

Table 1 gives data on temperature and precipitation for the survey area as recorded
at Tapoco, North Carolina, during the period 1971 to 2000. Table 2 shows probable
dates of the first freeze in fall and the last freeze in spring. Table 3 provides data on
the length of the growing season. Additional climatic information is available at
http://www.wcc.nrcs.usda.gov/climate/.

In winter, the average temperature is 41.8 degrees F and the average daily
minimum temperature is 30.8 degrees. The lowest temperature on record, which
occurred at Tapoco on January 21, 1985, was -14 degrees. In summer, the average
temperature is 73.6 degrees and the average daily maximum temperature is 86.1

Figure 5.—Rime ice occurs on high mountains and on ridgetops and upper side slopes of prominent
intermediate mountains.
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Figure 6.—Slow air drainage allows frost pockets to form in late spring and early fall in nearly level
or gently sloping areas low on the landscape. These areas have a shortened growing season.

degrees. The highest temperature on record, which occurred at Tapoco on July 17,
1980, was 101.0 degrees.

Growing degree days are shown in table 1. They are equivalent to “heat units.”
During the month, growing degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (50 degrees F). The normal
monthly accumulation is used to schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in fall. Slow air drainage allows
frost pockets to form in late spring and early fall in nearly level or gently sloping areas
that are low on the landscape (fig. 6). These areas have a shorter growing season
than the county average.

Annual precipitation varies throughout the county. Because of prevailing weather
patterns that generally move west to east and because as elevation increases more
rain is extracted from moisture-laden clouds, more precipitation is deposited near
the higher mountains. Estimated annual rainfall amounts range from 60 inches
near Topoco in the northwestern part of the county to more than 82 inches in the
southwestern corner near Hooper Bald and Huckleberry Knob. The Topoco area has
the lowest precipitation in the county. Annual rainfall amounts near Robbinsville, in the
south-central portion of the county, average about 64 inches. Annual average rainfall is
about 60 inches at Topoco, 62 inches near Yellow Creek, 64 inches in Robbinsville and
Stecoah, 66 inches near Santeetlah Lake, Cheoah, Fontana Village, and Tuskeegee,
68 inches near Wauchecha Bald, 70 inches near Topton, and 72 inches near Cheoah
Bald.

The average annual precipitation at Oconaluftee is 60.00 inches. Of this, 33.04
inches, or about 55 percent, usually falls from April through October. The growing
season for most crops falls within this period.

The heaviest 1-day rainfall during the period of record was 5.85 inches, recorded
at Tapoco on March 27, 1994. Thunderstorms occur on about 50 days each year, and
most occur in July.

The average seasonal snowfall is 4.4 inches. The greatest recorded snow depth
at any one time was 11 inches, recorded on February 3, 1958. On average, no days
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per year have at least 1 inch of snow on the ground. The heaviest 1-day snowfall on
record was 12.0 inches, recorded on January 7, 1988 and on March 3, 1942.

The average relative humidity in mid-afternoon is about 57 percent. Humidity is
higher at night, and the average at dawn is about 90 percent. Where air drainage
is slow, near seeps and springs and along flowing water, average daytime relative
humidity is higher. The sun shines 59 percent of the time in summer and 56 percent
in winter. The prevailing wind is generally from the north-northwest but is highly
dependent on location in this mountainous county. Valleys, however, channel the wind
flow in all directions throughout the year. Average windspeed is highest, around 6.0
miles per hour, in January. High mountain ridgetops and side slopes and prominent
intermediate mountain ridgetops are windswept. Sustained winds of more than 25
miles per hour are common.

How This Survey Was Made

This survey was made to provide information about the soils and miscellaneous
areas in the survey area. The information includes a description of the soils and
miscellaneous areas and their location and a discussion of their suitability, limitations,
and management for specified uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and native
plants; and the kinds of bedrock (fig. 7). They dug many holes to study the soil profile,
which is the sequence of natural layers, or horizons, in a soil. The profile extends
from the surface down into the unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other living organisms and has not been
changed by other biological activity.

Figure 7.—As shown in figure, soil characteristics can fluctuate significantly over a short distance.
Soil mapping concepts and land use interpretations are developed by observing the variations
and interactions of soil, geology, vegetation, and climate on different landforms.

1
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Figure 8.—An example of steep mountain side slopes ranging from 30 to 50 percent slopes.

The soils and miscellaneous areas in the survey area are in an orderly pattern
that is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind of
landform, or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-geology-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

A soil boundary or map unit delineation designates the landform and slope on which
a soil occurs. Landform (position) is the three-dimensional part of the land surface and
has a distinctive shape. Examples include flood plain, cove, side slope, and ridgetop.
The slope (steepness) is given as a range, such as 15 to 30 percent. All or part of the
slope range may exist within a delineation (fig. 8).

Soil scientists recorded the characteristics of the soil profiles that they studied.
They noted color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify the soils. After describing the soils and determining their properties, the
soil scientists assigned the soils to taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil characteristics with precisely defined
limits. The classes are used as a basis for comparison to classify soils systematically.
Soil taxonomy, the system of taxonomic classification used in the United States,
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is based mainly on the kind and character of soil properties and the arrangement
of horizons within the profile. After the soil scientists classified and named the

soils in the survey area, they compared the individual soils with similar soils in the
same taxonomic class in other areas so that they could confirm data and assemble
additional data based on experience and research (Buol and others, 1980).

While a soil survey is in progress, samples of some of the soils in the area are
generally collected for laboratory analyses and for engineering tests. The data from
these analyses and tests and from field-observed characteristics and soil properties
are used to predict behavior of the soils under different uses (Buol and others, 1980).

Interpretations are field tested through observation of the soils in different uses
under different levels of management. Some interpretations are modified to fit local
conditions, and some new interpretations are developed to meet local needs. Data are
assembled from other sources, such as research information, production records, and
field experience of specialists. For example, data on crop yields under defined levels of
management are assembled from farm records and from field or plot experiments on
the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a relatively high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot assure
that a high water table will be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in
the survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in accurately locating boundaries.

Survey Procedures

The general procedures followed in making this survey are described in the
“National Soil Survey Handbook” (USDA-NRCS, 1996a) of the Natural Resources
Conservation Service and in the “Soil Survey Manual” (USDA-NRCS, 1993).

Before fieldwork began, preliminary boundaries of slopes and landforms were
plotted stereoscopically on leaf-off aerial photographs taken in March of 1988 at a
scale of 1:12,000. United States Geological Survey geologic and topographic maps at
a scale of 1:24,000 were also used. Map units were then designed according to the
pattern of soils interpreted from photographs, maps, and field observations.

Traverses in the valleys were made by truck or on foot. The soils were examined
at intervals ranging from a few hundred feet to about '/ mile, depending on the
landscape and soil pattern. Observations of special features, such as landforms,
vegetation, and evidence of flooding, were made continuously without regard
to spacing. Soil boundaries were determined on the basis of soil examinations,
observations, and photo interpretations. In many areas, such as those where very
steep slopes intersect with flood plains, these boundaries are precise because of an
abrupt change in the landform. The soils were examined with the aid of a hand probe,
a bucket auger, or a spade to a depth of about 3 to 5 feet. Typical soil pedons were
observed in pits dug by hand or with a back hoe.

Traverses in the mountainous areas were made by truck or on foot along the
existing network of roads and trials. These traverses commonly were made a few
miles apart where the geologic materials and landscapes were uniform. In areas where
differences in geologic material or landscape were observed, traverses were made
at intervals close enough for the soil scientists to observe any differences among
the soils. Examinations were made at intervals ranging from a few hundred feet to
about /4 mile. Observations of landforms and vegetation were made continuously
without regard to spacing. Where soil profiles were readily observable, such as
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along recently constructed access roads and along logging roads, observations of
the content of rock fragments, depth to bedrock, depth of rooting, the landform, and
the underlying material were made without regard to spacing. Soil boundaries were
plotted stereoscopically on the basis of parent material, landform, and relief. Many
of these boundaries cannot be exact because they fall within a zone of gradual
change between landforms, such as an area where a mountain ridge becomes a
mountainside. Much intermingling of the soils occurs in these zones.

Samples for chemical and physical analyses were taken from the site of the typical
pedon of the major soils in the survey area. Most of the analyses were made by the
National Soil Survey Laboratory, Lincoln, Nebraska. Some soils were analyzed by the
North Carolina State University Soils Laboratory, Raleigh, North Carolina. Commonly
used laboratory procedures were followed (USDA-NRCS, 1996a).

All field soil mapping on unrectified aerial photographs, map unit delineations, and
surface drainage were transferred by hand. Cultural features were transferred from
7.5-minute topographic maps of the United States Geological Survey. All field mapping
of U.S. Forest Service land, land of the Eastern Band of the Cherokee Nation, and
private lands have been transferred to digital ortho quarter quads at a scale of
1:12,000 (1 inch equals 1,000 feet). These maps are posted online at
http://websoilsurvey.nrcs.usda.gov/app/. Soils data is also available at
http://soildatamart.nrcs.usda.gov/.
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General Soil Map Units

The general soil map in this publication shows broad areas that have a distinctive
pattern of soils, relief, and drainage. Each map unit on the general soil map is a
unique natural landscape (fig. 9). Typically, it consists of one or more major soils or
miscellaneous areas and some minor soils or miscellaneous areas. It is named for
the major soils or miscellaneous areas. The components of one map unit can occur in
another but in a different pattern.

The general soil map can be used to compare the suitability of large areas for
general land uses. Areas of suitable soils can be identified on the map. Likewise, areas
where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for planning the management of
a farm or field or for selecting a site for a road or building or other structure. The soils

in any one map unit differ from place to place in slope, depth, drainage, and other
characteristics that affect management.
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Figure 9.—Typical relationship of soils, landform positions, and parent materials from flood plains

associated with Reddies soils to intermediate mountains associated with Soco and Stecoah
soils.
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Detailed Soil Map Units

The map units delineated on the detailed soil maps in this survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions in this section,
along with the maps, can be used to determine the suitability and potential of a unit for
specific uses. They also can be used to plan the management needed for those uses.

A map unit delineation on a soil map represents an area dominated by one
or more major kinds of soil or miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the dominant soils. Within a
taxonomic class there are precisely defined limits for the properties of the soils.

On the landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some observed
properties may extend beyond the limits defined for a taxonomic class. Areas of soils
of a single taxonomic class rarely, if ever, can be mapped without including areas of
other taxonomic classes. Consequently, every map unit is made up of the soils or
miscellaneous areas for which it is named and some minor components that belong to
taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified by
a special symbol on the maps. The contrasting components are mentioned in the map
unit descriptions. A few areas of minor components may not have been observed, and
consequently they are not mentioned in the descriptions, especially where the pattern
was so complex that it was impractical to make enough observations to identify all the
soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate pure
taxonomic classes but rather to separate the landscape into landforms or landform
segments that have similar use and management requirements. The delineation
of such segments on the map provides sufficient information for the development
of resource plans. If intensive use of small areas is planned, however, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives the principal hazards
and limitations to be considered in planning for specific uses.

Soils that have profiles that are almost alike make up a soil series. All the soils
of a series have major horizons that are similar in composition, thickness, and
arrangement. The soils of a given series can differ in texture of the surface layer,
slope, stoniness, salinity, degree of erosion, and other characteristics that affect their
use. On the basis of such differences, a soil series is divided into soil phases. Most
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of the areas shown on the detailed soil maps are phases of soil series. The name

of a soil phase commonly indicates a feature that affects use or management. For
example, Cheoah channery loam, 30 to 50 percent slopes, stony, is a phase of the
Cheoah series.

Some map units are made up of two or more major soils or miscellaneous
areas. These map units are complexes. A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in such small areas that they
cannot be shown separately on the maps. The pattern and proportion of the soils or
miscellaneous areas are somewhat similar in all areas. Alarka-Wesser complex, 0 to 8
percent slopes, occasionally flooded, is an example.

This survey includes miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. The Rock outcrop part of Ditney-Unicoi-Rock
outcrop complex, 50 to 95 percent slopes, very stony, is an example.

Table 4 gives the acreage and proportionate extent of each map unit. Other
tables give properties of the soils and the limitations, capabilities, and potentials for
many uses. The Glossary defines many of the terms used in describing the soils or
miscellaneous areas.

Soil Survey as a Land Management Tool

The purpose of this soil survey is not to prescribe (dictate) specific methods of
overcoming limitations but to point out or flag soil properties and site features so they
can be addressed by land managers and users. In the following detailed map unit
descriptions, these properties and features are referred to as management concerns.
Management measures are options or reference points to consider for a given use.

Soil interpretations and limitations are based on the potential risk that soil properties
and site features pose for a given use. During the survey these were referenced by
field observations, by laboratory analysis, and through contact with local land use
professionals. Updating soil interpretations is a dynamic process. As more information
is collected and land management practices are developed or modified, interpretations
and suitabilities may be revised.

Site-specific features should also be considered. An onsite investigation may be
necessary to determine if any or all of the management concerns affect the use in
question or if the management measures are relative. The goals of the land manager
or user and the resources available to them then determine the suitability (favorability)
of any soil map unit for a given use (fig. 10).

Soil Interpretations and Suitability Ratings

A suitability rating identifies the degree to which the soils in a map unit are favorable
for a given use within the survey area.

Well suited.—The soils have properties favorable for the use. There are no major
soil limitations although inclusions of limiting, dissimilar soils or site features may be
present. Good soil performance and low maintenance can be expected. Vegetation or
other attributes can easily be maintained, improved, or established.

Suited.—The soils are moderately favorable for the use. One or more soil
properties make these soils less desirable than those rated well suited. Vegetation
or other attributes can be maintained, improved, or established but a more intensive
management effort is needed to maintain the resource base.

Poorly suited.—The soils have one or more soil properties unfavorable for the use.
Overcoming the unfavorable property requires special design, extra maintenance, or
costly alteration. Vegetation or other attributes are difficult to establish or maintain.

Unsuited.—The expected performance of the soils is unacceptable, and the use
generally should not be undertaken.
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Figure 10.—This survey is designed for many different land uses, including agriculture, forestry, and
building site development. Soil properties and site features that affect land use are identified,
and management measures are offered for consideration.

AkB—Alarka-Wesser complex, 0 to 8 percent slopes,
occasionally flooded

Setting

Landscape: Intermediate mountains, dominantly along Snowbird, Little Snowbird, and
Santeetlah Creeks in the southwestern part of the county

Elevation range: 2,200 to 4,650 feet

Landform: Hanging coves

Landform position: Planar to slightly concave toeslopes and bottomland slopes, in the
upper reaches of watersheds

Shape of areas: Irregular

Size of areas: Up to 40 acres

Map Unit Composition

Alarka soil and similar inclusions: 65 percent
Wesser soil and similar inclusions: 25 percent
Dissimilar inclusions: 10 percent

Typical Profile
Alarka

Surface layer:
0 to 3 inches—moderately decomposed plant material
3 to 10 inches—highly decomposed plant material

Subsoil:
10 to 13 inches—brown loam with mottles in shades of brown and black
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13 to 21 inches—yellowish brown loam with mottles in shades of brown, red, gray, and
black

Underlying material:
21 to 36 inches—light pale red very fine sandy loam
36 to 80 inches—yellowish brown, red, and strong brown very gravelly loamy sand

Wesser

Surface layer:
0 to 3 inches—highly decomposed plant material
3 to 6 inches—very dark grayish brown sandy loam with mottles in shades of brown

Underlying material:

6 to 13 inches—black loamy fine sand with mottles in shades of brown
13 to 19 inches—black sand with mottles in shades of brown

19 to 80 inches—black extremely gravelly sand

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Alarka—poorly drained; Wesser—poorly drained or very poorly
drained

General texture class: Alarka—organic matter over loamy material in the upper part
and sandy or sandy-skeletal material in the lower part; Wesser—sandy-skeletal

Permeability: Alarka—moderately slow or slow in the upper part and moderately rapid
in the lower; Wesser—moderately rapid in the surface horizon and the upper part
of the underlying material and saturated throughout the year in the lower part of
the underlying material

Available water capacity: Low

Depth to seasonal high water table: 1.0 foot or less from January through December

Hazard of flooding: Occasional, throughout the year with standing water for less than 2
days

Shrink-swell potential: Low

Slope class: Alarka—nearly level to strongly sloping; Wesser—nearly level or gently
sloping

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Slight or moderate

Organic matter content of surface layer: High or very high

Potential for frost action: Moderate

Special climatic conditions: Soils subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Alarka—ultra acid to very strongly acid; Wesser—extremely acid to
strongly acid throughout

Parent material: Colluvium, local alluvium, and underlying skeletal alluvial strata
derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches

Depth to contrasting material: Alarka—10 to 40 inches to deposits of sand, gravel,
and cobbles that are stratified with sandy or loamy material; Wesser—less than
10 inches to deposits of sand, gravel, or cobbles that are stratified with sandy or
loamy material

Other distinctive properties: Soils subject to overland flow of storm water from adjacent
uplands; random areas of seeps and springs; ponding throughout the year in
areas of the Wesser soll
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Minor Components

Dissimilar inclusions:

* Moderately well drained Dellwood and Reddies soils that are loamy in the upper
part and 8 to 40 inches deep to strata with a high content of rock fragments, along
stream channels

+ Somewhat poorly drained and poorly drained Cullowhee and Ela soils that have
subsoils that are loamy in the upper part and that are 20 to 40 inches deep to strata
with a high content of rock fragments, along stream channels

» Well drained Whiteoak soils on toeslopes

» Thurmont soils that have water table at a depth of 40 to 60 inches, on toeslopes

* Random areas of soils that have strata with a high content of rock fragments at a
depth of more than 40 inches

» Areas that are rarely flooded for very brief periods

* Random areas of soils on slopes of more than 8 percent

Similar inclusions:
+ Alarka soils that have surface layers of sandy loam or fine sandy loam
» Wesser soils that have surface layers of fine sandy loam or loam

Land Use
Dominant Uses: Wildlife habitat
Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the wetness and
flooding. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the wetness and
flooding. A site should be selected on better suited soils.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
wetness and flooding. A site should be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Very low

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for timber production because of the wetness and
flooding. A site should be selected on better suited soils.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the wetness and flooding.
A site should be selected on better suited soils.
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Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
flooding, wetness, and poor filtering capacity. Contact the local Health Department
for additional guidance.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the wetness and
flooding. A site should be selected on better suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the wetness
and flooding. A site should be selected on better suited soils.

Interpretive Groups

Land capability classification: Tw

BkB2—Braddock clay loam, 2 to 8 percent slopes,
moderately eroded

Setting

Landscape: Mountain valleys of low mountains and intermountain hills, dominantly
along Tallulah, Sweetwater, and Long Creeks near Robbinsville, in the central part
of the county

Elevation range: 1,980 to 2,270 feet

Landform: High stream terraces

Landform position: Benches

Shape of areas: Long and narrow or irregular

Size of areas: Up to 11 acres

Map Unit Composition

Braddock soil and similar inclusions: 80 percent
Dissimilar inclusions: 20 percent

Typical Profile

Surface layer:
0 to 8 inches—yellowish red clay loam

Subsoil:
8 to 34 inches—red clay
34 to 80 inches—red clay loam

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Well drained

General texture class: Clayey

Permeability: Moderate in the surface horizon and subsoil and moderately rapid in the
underlying material

Available water capacity: High
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Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Moderate

Slope class: Gently sloping

Soil slippage potential: None

Extent of erosion: Moderate, about 25 to 75 percent of the original surface layer has
been removed

Hazard of water erosion: Moderate

Organic matter content of surface layer: Low or moderate

Potential for frost action: Moderate

Special climatic conditions: Soil subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Very strongly acid to moderately acid throughout the profile

Parent material: Old alluvium derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches

Other distinctive properties: A high content of clay in the subsoil; soil subject to
overland flow of storm water from adjacent uplands

Minor Components

Dissimilar inclusions:

» Unison soils that have thicker surface layers with more organic matter and a browner
subsoil, in concave areas

« Statler soils that have thicker surface layers with more organic matter and have less
clay in the subsoil, in concave areas

» Thurmont soils that have less clay and a water table at a depth of 40 to 60 inches, in
depressions, on toeslopes, and in drainageways

* Moderately well drained to poorly drained soils in depressions and on toeslopes

» Somewhat poorly drained Cullowhee soils that are loamy in the upper part and have
strata with a high content of rock fragments at a depth of 20 to 40 inches, along
stream channels

* Random areas of soils on slopes of less than 2 percent or more than 8 percent

» Udorthents and Urban land in and around Robbinsville and other densely populated
areas along stream channels

Similar inclusions:
» Braddock soils that have surface layers of loam or sandy clay loam

Land Use

Dominant Uses: Cropland, pasture, and hayland
Other Uses: Building site development

Agricultural Development

Cropland

Suitability: Well suited

Management concerns: Erodibility, tilth, root penetration, pesticide retention, soil

fertility, and climate

Management measures and considerations:

» Using resource management systems that include contour farming, conservation
tillage, crop residue management, stripcropping, winter cover crops, and crop
rotations which include grasses and legumes helps to minimize soil erosion,
maximize the infiltration of rainfall, increase the available water capacity, and
improve soil fertility.

 Avoiding tillage during wet periods, incorporating crop residue into the soil, or leaving
residue on the soil surface helps to minimize clodding and crusting and increases
the infiltration of rainfall.
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+ Chisel plowing and subsoiling help to break through claypans, allowing increases in
root penetration and rainfall infiltration.

» Using perennial grasses and legumes in rotation helps to penetrate and break up the
clayey root zone.

» This soil may retain soil-applied herbicides and other pesticides because of the high
clay content. The concentration of pesticides may be damaging to future crops.

» Plant-applied pesticides may be more effective than soil-applied pesticides, which
become tied up by the high clay content.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes crop productivity.

» Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Pasture and hayland

Suitability: Well suited

Management concerns: Erodibility, root penetration, pesticide retention, and soil fertility

Management measures and considerations:

* Preparing seedbeds on the contour or across the slope helps to minimize soil
erosion and increases germination.

* Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

» Using perennial grasses and legumes helps to penetrate and break up the clayey
root zone.

» This soil may retain soil-applied herbicides and other pesticides because of the high
clay content. The concentration of pesticides may be damaging to future crops.

+ Plant-applied pesticides may be more effective than soil-applied pesticides, which
become tied up by the high clay content.

* Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

» Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

 Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

Orchard and ornamental crops

Suitability: Orchards—well suited; ornamentals—suited

Management concerns: Erodibility, root disease, climate, ball and burlap harvesting,

pesticide retention, and soil fertility

Management measures and considerations:

 Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

» Because of the restricted movement of air and water due to the high clay content of
the subsoil, phytophthora root disease is a severe limitation for Fraser fir and other
susceptible ornamentals.

 In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.
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 Avoiding ball and burlap harvesting during extreme moisture conditions helps to
prevent fracture or deformation of the ball and tearing of plant roots.

» This soil may retain soil-applied herbicides and other pesticides because of the high
clay content. The concentration of pesticides may be damaging to future crops.

+ Plant-applied pesticides may be more effective than soil-applied pesticides, which
become tied up by the high clay content.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

» Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

Woodland Management and Productivity

Potential for commercial species: Very high for eastern white pine and moderately high
for cove hardwoods

Suitability: Well suited

Management concerns: Erodibility and equipment use

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

+ Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

» Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the clay content of the subsoil.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

+ Livestock should not be allowed to graze in areas managed for woodland.

+ Soil-applied herbicides are retained due to herbicide-clay bonding, which may
damage tree seedlings when cropland is converted to woodland.

Urban Development

Dwellings

Suitability: Well suited

Management concerns: Erodibility, high clay content, shrink-swell potential, corrosivity,

seeps and springs, and large stones

Management measures and considerations:

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

» The soil is slippery and sticky when wet and slow to dry.

» Reinforcing foundations and footings or backfilling with coarse textured material
helps to strengthen buildings and prevents damage caused by shrinking and
swelling.

 Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

« Installing a subsurface drainage system around foundations helps to intercept water
from seeps and springs.

* Locating structures away from intermittent and perennial drainageways helps to
minimize structural damage from overland flow of storm water.

» Large stones may be encountered during excavation.
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Septic tank absorption fields

Suitability: Suited

Management concerns: Restricted permeability, high clay content, seeps and springs,

and large stones

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

+ Avoiding the installation of septic system distribution lines during wet periods helps
to minimize the smearing and sealing of trench walls.

» Raking trench walls helps to prevent the sealing of soil pores which may occur
during the excavation of septic tank absorption fields.

» Excavations may cut into seeps and springs. These areas should be avoided.

» Large stones may be encountered during excavation.

Local roads and streets

Suitability: Well suited

Management concerns: Low strength, high clay content, erodibility, frost action, and

seeps and springs

Management measures and considerations:

* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

» Using a nondegradeable, permeable fabric filter cloth between the roadbed and the
soil surface helps to restrict the loss of stone into the soil.

» The soil is slippery and sticky when wet and slow to dry.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

* The permanent surfacing of roads or the use of suitable subgrade or base material
increases soil strength, allows the year-round use of roads, and helps to reduce the
damage from frost heaving.

* Intercepting and diverting underground water from seeps and springs helps to
stabilize cut and fill slopes.

Lawns and landscaping

Suitability: Suited

Management concerns: Erodibility, high clay content, soil compaction, root disease,

pesticide retention, climate, and soil fertility

Management measures and considerations:

» Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

» The soil is slippery and sticky when wet and slow to dry.

» Avoiding the use of heavy equipment in areas to be landscaped helps to prevent soil
compaction.

» Because of the restricted movement of air and water due to the high clay content of
the subsoil, phytophthora root disease is a severe limitation for Fraser fir and other
susceptible ornamentals.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.
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» This soil may retain soil-applied herbicides and other pesticides due to the high
content of clay. The concentration of pesticides may be damaging to landscape
plants.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

Interpretive Groups

Land capability classification: 2e

BkC2—Braddock clay loam, 8 to 15 percent slopes,
moderately eroded

Setting

Landscape: Mountain valleys of low mountains and intermountain hills, dominantly
along Tallulah, Sweetwater, and Long Creeks near Robbinsville, in the central part
of the county

Elevation range: 1,740 to 2,270 feet

Landform: High stream terraces

Landform position: Benches

Shape of areas: Irregular

Size of areas: Up to 27 acres

Map Unit Composition

Braddock soil and similar inclusions: 80 percent
Dissimilar inclusions: 20 percent

Typical Profile

Surface layer:
0 to 8 inches—yellowish red clay loam

Subsoil:
8 to 34 inches—red clay
34 to 80 inches—red clay loam

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Well drained

General texture class: Clayey

Permeability: Moderate in the surface horizon and subsoil and moderately rapid in the
underlying material

Available water capacity: High

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Moderate

Slope class: Strongly sloping

Soil slippage potential: None

Extent of erosion: Moderate, about 25 to 75 percent of the original surface layer has
been removed
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Hazard of water erosion: Severe

Organic matter content of surface layer: Moderate or high

Potential for frost action: Moderate

Special climatic conditions: Soil subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Very strongly acid to moderately acid throughout the profile

Parent material: Old alluvium derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches

Other distinctive properties: A high content of clay in the subsoil; soil subject to
overland flow of storm water from adjacent uplands

Minor Components

Dissimilar inclusions:

+ Unison soils that have thicker surface layers with more organic matter and a browner
subsoil, in concave areas

« Statler soils that have thicker surface layers with more organic matter and have less
clay in the subsoil, in concave areas

» Thurmont soils that have less clay and have a water table at a depth of 40 to 60
inches, in depressions, on toeslopes, and in drainageways

» Moderately well drained to poorly drained soils in depressions and on toeslopes

+ Somewhat poorly drained Cullowhee soils that are loamy in the upper part and have
strata with a high content of rock fragments at a depth of 20 to 40 inches, along
stream channels

* Random areas of soils on slopes of less than 8 percent or more than 15 percent

» Udorthents and Urban land in and around Robbinsville and other densely populated
areas along stream channels

Similar inclusions:
» Braddock soils that have surface layers of loam or sandy clay loam

Land Use

Dominant Uses: Cropland, pasture, and hayland
Other Uses: Building site development

Agricultural Development

Cropland

Suitability: Suited

Management concerns: Erodibility, equipment use, tilth, root penetration, pesticide

retention, soil fertility, and climate

Management measures and considerations:

» Using conservation practices, such as contour farming, winter cover crops, and
crop rotations which include grasses and legumes, helps to minimize soil erosion,
maximize the infiltration of rainfall, increase the available water capacity, and
improve soil fertility.

* The slope may limit equipment use in the steeper areas.

 Avoiding tillage during wet periods, incorporating crop residue into the soil, or leaving
residue on the soil surface helps to minimize clodding and crusting and increases
the infiltration of rainfall.

+ Chisel plowing and subsoiling help to break through claypans, allowing increases in
root penetration and rainfall infiltration.

» Using perennial grasses and legumes in rotation helps to penetrate and break up the
clayey root zone.

» This soil may retain soil-applied herbicides and other pesticides because of the high
clay content. The concentration of pesticides may be damaging to future crops.
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Plant-applied pesticides may be more effective than soil-applied pesticides, which
become tied up by the high clay content.

Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes crop productivity.

Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Pasture and hayland
Suitability: Well suited
Management concerns: Erodibility, equipment use, root penetration, pesticide

retention, and soil fertility

Management measures and considerations:

Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

The slope may limit the use of equipment in the steeper areas when harvesting hay
crops.

Using perennial grasses and legumes helps to penetrate and break up the clayey
root zone.

This soil may retain soil-applied herbicides and other pesticides because of the high
clay content. The concentration of pesticides may be damaging to future crops.
Plant-applied pesticides may be more effective than soil-applied pesticides, which
become tied up by the high clay content.

Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

Orchard and ornamental crops
Suitability: Orchards—well suited; ornamentals—suited
Management concerns: Erodibility, equipment use, root disease, climate, ball and

burlap harvesting, pesticide retention, and soil fertility

Management measures and considerations:

Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

The slope may limit equipment use in the steeper areas.

Because of the restricted movement of air and water due to the high clay content of
the subsoil, phytophthora root disease is a severe limitation for Fraser fir and other
susceptible ornamentals.

In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Avoiding ball and burlap harvesting during extreme moisture conditions helps to
prevent fracture or deformation of the ball and tearing of plant roots.

This soil may retain soil-applied herbicides and other pesticides because of the high
clay content. The concentration of pesticides may be damaging to future crops.
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+ Plant-applied pesticides may be more effective than soil-applied pesticides, which
become tied up by the high clay content.

 Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

» Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

Woodland Management and Productivity

Potential for commercial species: Very high for eastern white pine and moderately high
for cove hardwoods

Suitability: Well suited

Management concerns: Erodibility and equipment use

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

+ Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

» Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the clay content of the subsoil.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

* Livestock should not be allowed to graze in areas managed for woodland.

+ Soil-applied herbicides are retained due to herbicide-clay bonding, which may
damage tree seedlings when cropland is converted to woodland.

Urban Development

Dwellings

Suitability: Suited

Management concerns: Erodibility, slope, shrink-swell potential, high clay content,

corrosivity, seeps and springs, and large stones

Management measures and considerations:

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

 Designing structures so that they conform with natural slopes helps to improve soil
performance.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

» The soil is slippery and sticky when wet and slow to dry.

» Reinforcing foundations and footings or backfilling with coarse textured material
helps to strengthen buildings and prevents damage caused by shrinking and
swelling.

 Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

« Installing a subsurface drainage system around foundations helps to intercept water
from seeps and springs.

* Locating structures away from intermittent and perennial drainageways helps to
minimize structural damage from overland flow of storm water.

 Large stones and boulders may be encountered during excavation.

Septic tank absorption fields
Suitability: Suited
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Management concerns: Restricted permeability, high clay content, slope, seeps and

springs, and large stones

Management measures and considerations:

Contact the local Health Department for guidance on sanitary facilities.

Avoiding the installation of septic system distribution lines during wet periods helps
to minimize the smearing and sealing of trench walls.

Raking trench walls helps to prevent the sealing of soil pores which may occur
during the excavation of septic tank absorption fields.

Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

Excavations may cut into seeps and springs. These areas should be avoided.

Large stones and boulders may be encountered during excavation.

Local roads and streets
Suitability: Suited
Management concerns: Low strength, high clay content, slope, erodibility, frost action,

and seeps and springs

Management measures and considerations:

Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

Using a nondegradeable, permeable fabric filter cloth between the roadbed and the
soil surface helps to restrict the loss of stone into the soil.

The soil is slippery and sticky when wet and slow to dry.

Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.
Because of the high content of clay, revegetating cut and fill slopes can be difficult.
The permanent surfacing of roads or the use of suitable subgrade or base material
increases soil strength, allows the year-round use of roads, and helps to reduce the
damage from frost heaving.

Intercepting and diverting underground water from seeps and springs helps to
stabilize cut and fill slopes.

Lawns and landscaping
Suitability: Suited
Management concerns: Erodibility, slope, high clay content, soil compaction, root

disease, pesticide retention, climate, and soil fertility

Management measures and considerations:

Designing plantings on natural contours helps to increase water infiltration.
Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

Because of the high content of clay, revegetating cut and fill slopes can be difficult.
The soil is slippery and sticky when wet and slow to dry.

Avoiding the use of heavy equipment in areas to be landscaped helps to prevent soil
compaction.

Because of the restricted movement of air and water due to the high clay content of
the subsoil, phytophthora root disease is a severe limitation for Fraser fir and other
susceptible ornamentals.

In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.
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» This soil may retain soil-applied herbicides and other pesticides due to the high
content of clay. The concentration of pesticides may be damaging to landscape
plants.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

Interpretive Groups

Land capability classification: 3e

BkD2—Braddock clay loam, 15 to 30 percent slopes,
moderately eroded

Setting

Landscape: Mountain valleys of low mountains and intermountain hills, dominantly
along Tallulah, Sweetwater, and Long Creeks near Robbinsville, in the central part
of the county

Elevation range: 1,700 to 2,820 feet

Landform: High stream terraces

Landform position: Benches

Shape of areas: Irregular

Size of areas: Up to 28 acres

Map Unit Composition

Braddock soil and similar inclusions: 85 percent
Dissimilar inclusions: 15 percent

Typical Profile

Surface layer:
0 to 8 inches—yellowish red clay loam

Subsoil:
8 to 34 inches—red clay
34 to 80 inches—red clay loam

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Well drained

General texture class: Clayey

Permeability: Moderate in the surface horizon and subsoil and moderately rapid in the
underlying material

Available water capacity: High

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Moderate

Slope class: Moderately steep

Soil slippage potential: None

Extent of erosion: Moderate, about 25 to 75 percent of the original surface layer has
been removed
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Hazard of water erosion: Very severe

Organic matter content of surface layer: Moderate or high

Potential for frost action: Moderate

Special climatic conditions: Soil subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Very strongly acid to moderately acid throughout the profile

Parent material: Old alluvium derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches

Other distinctive properties: A high content of clay in the subsoil; soil subject to
overland flow of storm water from adjacent uplands

Minor Components

Dissimilar inclusions:

+ Unison soils that have thicker surface layers with more organic matter and a browner
subsoil, in concave areas

» Thurmont soils that have a water table at a depth of 40 to 60 inches, in depressions,
on toeslopes, and in drainageways

+ Soils which are well drained and brown and have less clay in the subsail, in
depressions and on toeslopes

» Random areas of soils on slopes of less than 15 percent or more than 30 percent
near uplands and stream channels

» Udorthents and Urban land in and around Robbinsville and other densely populated
areas along stream channels

Similar inclusions:
» Braddock soils that have surface layers of loam or sandy clay loam

Land Use

Dominant Uses: Pasture and hayland
Other Uses: Cropland and building site development

Agricultural Development

Cropland

Suitability: Poorly suited

Management concerns: Equipment use, erodibility, tilth, root penetration, pesticide

retention, soil fertility, and climate

Management measures and considerations:

» This soil is difficult to manage for cultivated crops because the slope limits
equipment use.

» Using conservation practices, such as contour farming, winter cover crops, and
crop rotations which include grasses and legumes, helps to minimize soil erosion,
maximize the infiltration of rainfall, increase the available water capacity, and
improve soil fertility.

 Avoiding tillage during wet periods, incorporating crop residue into the soil, or leaving
residue on the soil surface helps to minimize clodding and crusting and increases
the infiltration of rainfall.

+ Chisel plowing and subsoiling help to break through claypans, allowing increases in
root penetration and rainfall infiltration.

» Using perennial grasses and legumes in rotation helps to penetrate and break up the
clayey root zone.

» This soil may retain soil-applied herbicides and other pesticides because of the high
clay content. The concentration of pesticides may be damaging to future crops.

+ Plant-applied pesticides may be more effective than soil-applied pesticides, which
become tied up by the high clay content.
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* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes crop productivity.

» Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Pasture and hayland

Suitability: Suited

Management concerns: Equipment use, erodibility, root penetration, pesticide

retention, and soil fertility

Management measures and considerations:

* The slope limits the use of equipment in the steeper areas.

* Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

» Using perennial grasses and legumes in rotation helps to penetrate and break up the
clayey root zone.

» This soil may retain soil-applied herbicides and other pesticides because of the high
clay content. The concentration of pesticides may be damaging to future crops.

 Plant-applied pesticides may be more effective than soil-applied pesticides, which
become tied up by the high clay content.

 Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

» Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

« Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

Orchard and ornamental crops

Suitability: Suited

Management concerns: Equipment use, erodibility, root disease, climate, ball and

burlap harvesting, pesticide retention, and soil fertility

Management measures and considerations:

» This soil may be difficult to manage for orchard or ornamental crops because the
slope limits equipment use.

« Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

» Because of the restricted movement of air and water due to the high clay content of
the subsoil, phytophthora root disease is a severe limitation for Fraser fir and other
susceptible ornamentals.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

 Avoiding ball and burlap harvesting during extreme moisture conditions helps to
prevent fracture or deformation of the ball and tearing of plant roots.

» This soil may retain soil-applied herbicides and other pesticides because of the high
clay content. The concentration of pesticides may be damaging to future crops.

» Plant-applied pesticides may be more effective than soil-applied pesticides, which
become tied up by the high clay content.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

34



Soil Survey of Graham County, North Carolina

» Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

Woodland Management and Productivity

Potential for commercial species: Very high for eastern white pine and moderately high
for cove hardwoods

Suitability: Suited

Management concerns: Erodibility and equipment use

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

+ Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

* Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the clay content of the subsoil.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

+ Livestock should not be allowed to graze in areas managed for woodland.

+ Soil-applied herbicides are retained due to herbicide-clay bonding, which may
damage tree seedlings when cropland is converted to woodland.

Urban Development

Dwellings

Suitability: Poorly suited

Management concerns: Slope, erodibility, shrink-swell potential, high clay content,

corrosivity, seeps and springs, and large stones

Management measures and considerations:

» Designing structures so that they conform with natural slopes helps to improve soil
performance.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

» The soil is slippery and sticky when wet and slow to dry.

» Reinforcing foundations and footings or backfilling with coarse textured material
helps to strengthen buildings and prevents damage caused by shrinking and
swelling.

 Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

« Installing a subsurface drainage system around foundations helps to intercept water
from seeps and springs.

* Locating structures away from intermittent and perennial drainageways helps to
minimize structural damage from overland flow of storm water.

 Large stones and boulders may be encountered during excavation.

Septic tank absorption fields

Suitability: Poorly suited

Management concerns: Slope, restricted permeability, high clay content, seeps and
springs, and large stones

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

35



Soil Survey of Graham County, North Carolina

Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

Avoiding the installation of septic system distribution lines during wet periods helps
to minimize the smearing and sealing of trench walls.

Raking trench walls helps to prevent the sealing of soil pores which may occur
during the excavation of septic tank absorption fields.

Excavations may cut into seeps and springs. These areas should be avoided.

Large stones and boulders may be encountered during excavation.

Local roads and streets
Suitability: Poorly suited
Management concerns: Low strength, high clay content, slope, erodibility, frost action,

and seeps and springs

Management measures and considerations:

Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

Using a nondegradeable, permeable fabric filter cloth between the roadbed and the
soil surface helps to restrict the loss of stone into the soil.

The soil is slippery and sticky when wet and slow to dry.

Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.
Because of the high content of clay, revegetating cut and fill slopes can be difficult.
The permanent surfacing of roads or the use of suitable subgrade or base material
increases soil strength, allows the year-round use of roads, and helps to reduce the
damage from frost heaving.

Intercepting and diverting underground water from seeps and springs helps to
stabilize cut and fill slopes.

Lawns and landscaping
Suitability: Poorly suited
Management concerns: Slope, erodibility, high clay content, soil compaction, root

disease, pesticide retention, climate, and soil fertility

Management measures and considerations:

Designing plantings on natural contours helps to increase water infiltration.
Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

Because of the high content of clay, revegetating cut and fill slopes can be difficult.
The soil is slippery and sticky when wet and slow to dry.

Avoiding the use of heavy equipment in areas to be landscaped helps to prevent soil
compaction.

Because of the restricted movement of air and water due to the high clay content of
the subsoil, phytophthora root disease is a severe limitation for Fraser fir and other
susceptible ornamentals.

In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

This soil may retain soil-applied herbicides and other pesticides due to the high
content of clay. The concentration of pesticides may be damaging to landscape
plants.

Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.
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» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

Interpretive Groups

Land capability classification: 4e

BnC—Braddock-Urban land complex, 2 to 15 percent
slopes

Setting

Landscape: Mountain valleys of low mountains and intermountain hills, dominantly
along Tallulah, Sweetwater, and Long Creeks near Robbinsville, in the central part
of the county

Elevation range: 1,800 to 2,250 feet

Landform: High stream terraces

Landform position: Benches

Shape of areas: Long and narrow or irregular

Size of areas: Up to 72 acres

Map Unit Composition

Braddock soil and similar inclusions: 50 percent
Urban land: 30 percent
Dissimilar inclusions: 20 percent

Typical Profile
Braddock

Surface layer:
0 to 8 inches—yellowish red clay loam

Subsoil:
8 to 34 inches—red clay
34 to 80 inches—red clay loam

Urban land

Urban land consists of areas where 85 percent of the surface is covered with
buildings, streets, parking lots, and other impervious material. The natural soils are
paved over, covered, or greatly altered by cutting, filling, or grading during the process
of urban development. The original landscape, topography, and, commonly, the
drainage pattern have been changed. Runoff is very rapid and increases the hazard
of flooding in low-lying areas. A typical profile is not given due to the variable nature of
the soil. An onsite investigation is needed to determine the suitability and limitations of
any area within this map unit.

Properties and Qualities of the Braddock Soil

Depth class: Very deep
Drainage class: Well drained
General texture class: Clayey
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Permeability: Moderate in the surface horizon and subsoil and moderately rapid in the
underlying material

Available water capacity: High

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Moderate

Slope class: Gently sloping to strongly sloping

Soil slippage potential: None

Extent of erosion: Moderate, about 25 to 75 percent of the original surface layer has
been removed

Hazard of water erosion: Severe

Organic matter content of surface layer: Low or moderate

Potential for frost action: Moderate

Special climatic conditions: Soil subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Very strongly acid to moderately acid throughout the profile

Parent material: Old alluvium derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches

Other distinctive properties: A high content of clay in the subsoil; soil subject to
overland flow of storm water from adjacent uplands

Minor Components

Dissimilar inclusions:

» Udorthents, loamy, in and around Robbinsville and other densely populated areas
along stream channels

* Random areas of soils on short, steep to nearly vertical slopes

* Moderately well drained to poorly drained soils in depressions and on toeslopes

 Areas that are occasionally or rarely flooded for very brief periods, along stream
channels

+ Random areas of soils that have less clay in the subsoil and have soft bedrock at a
depth of 20 to more than 60 inches

» Thurmont soils that have a water table at a depth of 40 to 60 inches, in depressions,
on toeslopes, and in drainageways

* Random areas of moderately well drained to poorly drained soils that have 20 to
more than 40 inches of loamy material over strata with a high content of sand and
rock fragments, along stream channels

* Random areas of severely eroded soils where underlying material is exposed at the
surface

* Random areas of soils on slopes of less than 2 percent or more than 15 percent, on
adjacent uplands

Similar inclusions:
» Braddock soils that have surface layers of loam or sandy clay loam
Land Use

Dominant Uses: Building site development

Agricultural Development

Cropland
This map unit is not managed for cropland.

Pasture and hayland
This map unit is not managed for pasture and hayland.
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Orchard and ornamental crops
This map unit is not managed for orchard or ornamental crops.

Woodland Management and Productivity
This map unit is not managed for timber production.
Urban Development

Dwellings

Suitability: Suited

Management concerns: Slope, erodibility, high clay content, shrink-swell potential,

corrosivity, seeps and springs, and large stones

Management measures and considerations:

+ Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

» The soil is slippery and sticky when wet and slow to dry.

» Reinforcing foundations and footings or backfilling with coarse textured material
helps to strengthen buildings and prevents damage caused by shrinking and
swelling.

 Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

« Installing a subsurface drainage system around foundations helps to intercept water
from seeps and springs.

* Locating structures away from intermittent and perennial drainageways helps to
minimize structural damage from overland flow of storm water.

» Large stones may be encountered during excavation.

Septic tank absorption fields

Suitability: Suited

Management concerns: Restricted permeability, high clay content, slope, seeps and

springs, and large stones

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

» Avoiding the installation of septic system distribution lines during wet periods helps
to minimize the smearing and sealing of trench walls.

» Raking trench walls helps to prevent the sealing of soil pores which may occur
during the excavation of septic tank absorption fields.

« Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

» Excavations may cut into seeps and springs. These areas should be avoided.

» Large stones may be encountered during excavation.

Local roads and streets

Suitability: Suited

Management concerns: Low strength, high clay content, slope, erodibility, frost action,

and seeps and springs

Management measures and considerations:

* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

» Using a non-degradable, permeable fabric filter cloth between the roadbed and the
soil surface helps to restrict the loss of stone into the soil.

» The soil is slippery and sticky when wet and slow to dry.

39



Soil Survey of Graham County, North Carolina

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

* The permanent surfacing of roads or the use of suitable subgrade or base material
increases soil strength, allows the year-round use of roads, and helps to reduce the
damage from frost heaving.

* Intercepting and diverting underground water from seeps and springs helps to
stabilize cut and fill slopes.

Lawns and landscaping

Suitability: Suited

Management concerns: Slope, erodibility, high clay content, soil compaction, root

disease, pesticide retention, climate, and soil fertility

Management measures and considerations:

» Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

» The soil is slippery and sticky when wet and slow to dry.

» Avoiding the use of heavy equipment in areas to be landscaped helps to prevent soil
compaction.

» Because of the restricted movement of air and water due to the high clay content of
the subsoil, phytophthora root disease is a severe limitation for Fraser fir and other
susceptible ornamentals.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» The Braddock soil may retain soil-applied herbicides and other pesticides due to the
high content of clay. The concentration of pesticides may be damaging to landscape
plants.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

Interpretive Groups

Land capability classification: Braddock—3e; Urban land—=8s

BuC—Breakneck-Pullback complex, windswept, 8 to 15
percent slopes, very rocky

Setting

Landscape: High mountains, near Bob Stratton Bald, Hooper Bald, Huckleberry Knob,
and Laurel Top in the western part of the county

Elevation range: 4,700 to 5,560 feet

Landform: Ridges

Landform position: Summits
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Shape of areas: Irregular
Size of areas: Up to 30 acres

Map Unit Composition

Breakneck soil and similar inclusions: 45 percent
Pullback soil and similar inclusions: 40 percent
Rock outcrop: 5 percent

Dissimilar inclusions: 10 percent

Typical Profile
Breakneck

Surface layer:
0 to 3 inches—moderately decomposed plant material
3 to 12 inches—black channery loam

Subsoil:
12 to 28 inches—dark yellowish brown channery loam

Bedrock:
28 to 80 inches—unweathered, hard metasandstone

Pullback

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 8 inches—very dark brown sandy loam

Subsoil:
8 to 16 inches—dark yellowish brown sandy loam

Bedrock:
16 to 80 inches—unweathered, hard metasandstone

Soil Properties and Qualities

Depth class: Breakneck—moderately deep; Pullback—shallow

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderate or moderately rapid

Available water capacity: Breakneck—Ilow; Pullback—very low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Strongly sloping

Soil slippage potential: Breakneck—medium; Pullback—high

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Severe

Rock fragments on the surface: About 3 percent flagstones and stones that average
about 6 to 24 inches in length and are about 3 to 25 feet apart

Extent of Rock outcrop: About 5 percent of the soil surface

Organic matter content of surface layer: Very high

Potential for frost action: Moderate

Special climatic conditions: Soils subject to prolonged freezing temperatures and rime
ice in winter, high winds, high rainfall, and a short growing season
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Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum weathered from low-grade metasedimentary rock, such as
metasandstone and phyllite

Depth to bedrock: Breakneck—20 to 40 inches; Pullback—10 to 20 inches to hard
bedrock

Other distinctive properties: Water movement along bedrock contacts

Minor Components

Dissimilar inclusions:

 Soils that have hard bedrock at a depth of less than 10 or more than 40 inches,
adjacent to rock outcrops

* Heintooga soils that have more rock fragments in the subsoil, below rock outcrops
and in drainageways

+ Chiltoskie soils that have loamy subsoils and bedrock at a depth of more than 60
inches, in concave areas at the head of drains and in saddles and gaps

* Random areas of soils on slopes of less than 8 percent or more than 15
percent

Similar inclusions:

» Breakneck soils that have surface layers of fine sandy loam or sandy loam

* Pullback soils that have surface layers of fine sandy loam or loam

* Random areas of similar soils that have bedrock at a depth of 40 to 60 inches

Land Use

Dominant Uses: Pasture and wildlife habitat
Other Uses: Recreation

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
damaging high winds, short growing season, extent of rock outcrops, and very stony
surface. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Poorly suited

Management concerns: Equipment use, erodibility, climate, pesticide retention, soil

fertility, rooting depth, and droughtiness

Management measures and considerations:

» The slope, erodibility, very stony surface, damaging high winds, and short growing
season are limitations affecting pasture and hayland. A site should be selected on
better suited soils.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

» Plant-applied pesticides may be more effective than soil-applied pesticides.

 Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.
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 Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

» Because of the low available water capacity due to the moderately deep and shallow
rooting depths, these soils are difficult to manage for the production of pasture and
hay crops.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of
the slope, damaging high winds, short growing season, erodibility, extent of rock
outcrops, and very stony surface. A site should be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Very low

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for timber production because of the damaging
high winds, short growing season, low productivity, depth to bedrock, extent of rock
outcrops, and very stony surface. A site should be selected on better suited soils.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the slope, erodibility,
damaging high winds, prolonged freezing temperatures, depth to bedrock, extent
of rock outcrops, and very stony surface. A site should be selected on better suited
soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
slope, prolonged freezing temperatures, depth to bedrock, extent of rock outcrops,
and very stony surface. A site should be selected on better suited soils.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the slope,
erodibility, depth to bedrock, extent of rock outcrops, and very stony surface. A site
should be selected on better suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope,
erodibility, damaging high winds, short growing season, depth to bedrock, extent
of rock outcrops, and very stony surface. A site should be selected on better suited
soils.

Interpretive Groups

Land capability classification: Breakneck—4s; Pullback—7s
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Figure 11.—A high mountain grassy bald on Huckleberry Knob in an area of Breakneck-Pullback
complex, windswept, 15 to 30 percent slopes, very rocky. Areas such as this are highly
desirable for wildlife and were once used as summer pasture.

BuD—Breakneck-Pullback complex, windswept, 15 to 30
percent slopes, very rocky

Setting

Landscape: High mountains, near Bob Stratton Bald, Hooper Bald, Huckleberry Knob,
and Laurel Top in the western part of the county (fig. 11)

Elevation range: 4,450 to 5,560 feet

Landform: Ridges and mountain slopes

Landform position: Summits and side slopes

Shape of areas: Irregular

Size of areas: Up to 158 acres

Map Unit Composition

Breakneck soil and similar inclusions: 65 percent
Pullback soil and similar inclusions: 15 percent
Rock outcrop: 5 percent

Dissimilar inclusions: 15 percent

Typical Profile
Breakneck

Surface layer:
0 to 3 inches—moderately decomposed plant material
3 to 12 inches—black channery loam

Subsoil:
12 to 28 inches—dark yellowish brown channery loam

Bedrock:
28 to 80 inches—unweathered, hard metasandstone
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Pullback

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 8 inches—very dark brown sandy loam

Subsoil:
8 to 16 inches—dark yellowish brown sandy loam

Bedrock:
16 to 80 inches—unweathered, hard metasandstone

Soil Properties and Qualities

Depth class: Breakneck—moderately deep; Pullback—shallow

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderate or moderately rapid

Available water capacity: Breakneck—Ilow; Pullback—very low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Moderately steep

Soil slippage potential: Breakneck—medium; Pullback—high

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered stones and boulders that average
about 15 to 48 inches in length and are about 25 to 75 feet apart

Extent of Rock outcrop: About 5 percent of the soil surface

Organic matter content of surface layer: Very high

Potential for frost action: Moderate

Special climatic conditions: Soils subject to prolonged freezing temperatures and rime
ice in winter, high winds, high rainfall, and a short growing season

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum weathered from low-grade metasedimentary rock, such as
metasandstone and phyllite

Depth to bedrock: Breakneck—20 to 40 inches; Pullback—10 to 20 inches to hard
bedrock

Other distinctive properties: Water movement along bedrock contacts

Minor Components

Dissimilar inclusions:

 Soils that have hard bedrock at a depth of less than 10 or more than 40 inches,
adjacent to rock outcrops

» Heintooga soils that have more rock fragments in the subsoil, below rock outcrops
and in drainageways

+ Chiltoskie soils that have loamy subsoils and have bedrock at a depth of more than
60 inches, in concave areas at the head of drains, in drainageways, on benches, on
footslopes, in saddles, and in gaps

+ Random areas of soils on slopes of less than 15 percent or more than 30 percent

Similar inclusions:

» Breakneck soils that have surface layers of fine sandy loam or sandy loam

* Pullback soils that have surface layers of fine sandy loam or sandy loam

* Random areas of similar soils that have bedrock at a depth of 40 to 60 inches
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Land Use
Dominant Uses: Wildlife habitat and recreation
Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
damaging high winds, short growing season, extent of rock outcrops, and very stony
surface. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Pasture—poorly suited; hayland—unsuited

Management concerns: Equipment use, erodibility, climate, pesticide retention, soil

fertility, rooting depth, and droughtiness

Management measures and considerations:

» The slope, erodibility, very stony surface, damaging high winds, and short growing
season are limitations affecting pasture and hayland. A site should be selected on
better suited soils.

* The slope limits the use of equipment in the steeper areas.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

» Plant-applied pesticides may be more effective than soil-applied pesticides.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

 Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

» Because of the low available water capacities due to the moderately deep and
shallow rooting depths, these soils are difficult to manage for the production of
pasture and hay crops.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of
the slope, damaging high winds, short growing season, erodibility, extent of rock
outcrops, and very stony surface. A site should be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Very low

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for timber production because of the damaging
high winds, short growing season, low productivity, depth to bedrock, extent of rock
outcrops, and very stony surface. A site should be selected on better suited soils.

Urban Development

Dwellings
Suitability: Unsuited

46



Soil Survey of Graham County, North Carolina

Management concerns:

» This map unit is severely limited for dwellings because of the slope, erodibility,
climate, corrosivity, depth to bedrock, extent of rock outcrops, and very stony
surface. A site should be selected on better suited soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
slope, prolonged freezing temperatures, depth to bedrock, extent of rock outcrops,
and very stony surface. A site should be selected on better suited soils.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the slope,
erodibility, climate, corrosivity, depth to bedrock, extent of rock outcrops, and very
stony surface. A site should be selected on better suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope,
erodibility, climate, corrosivity, depth to bedrock, extent of rock outcrops, and very
stony surface. A site should be selected on better suited soils.

Interpretive Groups

Land capability classification: Breakneck—4s; Pullback—7s

BuE—Breakneck-Pullback complex, windswept, 30 to 50
percent slopes, very rocky

Setting

Landscape: High mountains, near Bob Stratton Bald, Hooper Bald, Huckleberry Knob,
and Laurel Top in the western part of the county

Elevation range: 4,450 to 5,530 feet

Landform: Ridges and mountain slopes

Landform position: Summits and side slopes

Shape of areas: Irregular

Size of areas: Up to 383 acres

Map Unit Composition

Breakneck soil and similar inclusions: 55 percent
Pullback soil and similar inclusions: 30 percent
Rock outcrop: 5 percent

Dissimilar inclusions: 10 percent

Typical Profile
Breakneck

Surface layer:
0 to 3 inches—moderately decomposed plant material
3 to 12 inches—black channery loam
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Subsoil:
12 to 28 inches—dark yellowish brown channery loam

Bedrock:
28 to 80 inches—unweathered, hard metasandstone

Pullback

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 8 inches—very dark brown sandy loam

Subsoil:
8 to 16 inches—dark yellowish brown sandy loam

Bedrock:
16 to 80 inches—unweathered, hard metasandstone

Soil Properties and Qualities

Depth class: Breakneck—moderately deep; Pullback—shallow

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderate or moderately rapid

Available water capacity: Breakneck—Ilow; Pullback—very low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Steep

Soil slippage potential: Breakneck—medium; Pullback—high

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: About 3 percent stones and boulders that average
about 15 to 48 inches in length and are about 10 to 65 feet apart

Extent of Rock outcrop: About 5 percent of the soil surface

Organic matter content of surface layer: Very high

Potential for frost action: Moderate

Special climatic conditions: Soils subject to prolonged freezing temperatures and rime
ice in winter, high winds, high rainfall, and a short growing season

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock, such as metasandstone and phyllite

Depth to bedrock: Breakneck—20 to 40 inches; Pullback—10 to 20 inches to hard
bedrock

Other distinctive properties: Water movement along bedrock contacts; soils subject to
downslope movement when lateral support is removed

Minor Components

Dissimilar inclusions:

 Soils that have hard bedrock at a depth of less than 10 or more than 40 inches,
adjacent to rock outcrops

» Heintooga soils that have more rock fragments in the subsoil, below rock outcrops
and in drainageways

+ Chiltoskie soils that have loamy subsoils and have bedrock at a depth of more than
60 inches, in concave areas at the head of drains, in drainageways, on benches,
and on footslopes
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» Random areas of soils on slopes of less than 30 percent or more than 50 percent
 Jeffrey and Cheoah soils that have bedrock at a depth of 20 to 60 inches and are in
the warmer mesic soil temperature regime at the lower elevations in the map unit

Similar inclusions:

» Breakneck soils that have surface layers of fine sandy loam or sandy loam

* Pullback soils that have surface layers of fine sandy loam or loam

* Random areas of similar soils that have bedrock at a depth of 40 to 60 inches

Land Use

Dominant Uses: Wildlife habitat and recreation

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
damaging high winds, short growing season, extent of rock outcrops, and very
bouldery surface. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for the production of pasture and hay crops
because of the slope, erodibility, damaging high winds, short growing season, extent
of rock outcrops, and very bouldery surface. A site should be selected on better
suited soils.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of
the slope, damaging high winds, short growing season, erodibility, extent of rock
outcrops, and very bouldery surface. A site should be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Very low

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for timber production because of the damaging high
winds, short growing season, low productivity, depth to bedrock, and very bouldery
surface. A site should be selected on better suited soils.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the slope, erodibility,
damaging high winds, prolonged freezing temperatures, depth to bedrock, extent of
rock outcrops, and very bouldery surface. A site should be selected on better suited
soils.

Septic tank absorption fields
Suitability: Unsuited
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Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
slope, prolonged freezing temperatures, depth to bedrock, extent of rock outcrops,
and very bouldery surface. A site should be selected on better suited soils.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the slope,
erodibility, depth to bedrock, extent of rock outcrops, and very bouldery surface. A
site should be selected on better suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope,
erodibility, damaging high winds, short growing season, depth to bedrock, extent of
rock outcrops, and very bouldery surface. A site should be selected on better suited
soils.

Interpretive Groups

Land capability classification: 7s

BuF—Breakneck-Pullback complex, windswept, 50 to 95
percent slopes, very rocky

Setting

Landscape: High mountains, near Bob Stratton Bald, Hooper Bald, Huckleberry Knob,
and Laurel Top in the western part of the county

Elevation range: 4,400 to 5,450 feet

Landform: Mountain slopes

Landform position: Side slopes

Shape of areas: Irregular

Size of areas: Up to 43 acres

Map Unit Composition

Breakneck soil and similar inclusions: 55 percent
Pullback soil and similar inclusions: 30 percent
Rock outcrop: 5 percent

Dissimilar inclusions: 10 percent

Typical Profile

Breakneck

Surface layer:
0 to 3 inches—moderately decomposed plant material
3 to 12 inches—black channery loam

Subsoil:
12 to 28 inches—dark yellowish brown channery loam

Bedrock:
28 to 80 inches—unweathered, hard metasandstone
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Pullback

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 8 inches—very dark brown sandy loam

Subsoil:
8 to 16 inches—dark yellowish brown sandy loam

Bedrock:
16 to 80 inches—unweathered, hard metasandstone

Soil Properties and Qualities

Depth class: Breakneck—moderately deep; Pullback—shallow

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderate or moderately rapid

Available water capacity: Breakneck—Ilow; Pullback—very low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Very steep

Soil slippage potential: Breakneck—medium; Pullback—high

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: About 3 percent stones and boulders that average
about 15 to 48 inches in length and are about 10 to 65 feet apart

Extent of Rock outcrop: About 5 percent of the soil surface

Organic matter content of surface layer: Very high

Potential for frost action: Moderate

Special climatic conditions: Soils subject to prolonged freezing temperatures and rime
ice in winter, high winds, high rainfall, and a short growing season

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock, such as metasandstone and phyllite

Depth to bedrock: Breakneck—20 to 40 inches; Pullback—10 to 20 inches to hard
bedrock

Other distinctive properties: Water movement along bedrock contacts; soils subject to
downslope movement when lateral support is removed

Minor Components

Dissimilar inclusions:

 Soils that have hard bedrock at a depth of less than 10 or more than 40 inches,
adjacent to rock outcrops

* Heintooga soils that have more rock fragments in the subsoil, below rock outcrops
and in drainageways

+ Chiltoskie soils that have loamy subsoils and have bedrock at a depth of more than
60 inches, in concave areas at the head of drains, in drainageways, on benches,
and on footslopes

» Random areas of soils on slopes of less than 50 percent or more than 95 percent

+ Jeffrey and Cheoah soils that have bedrock at a depth of 20 to 60 inches and are in
the warmer mesic soil temperature regime at the lower elevations in the map unit

Similar inclusions:
» Breakneck soils that have surface layers of fine sandy loam or sandy loam
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+ Pullback soils that have surface layers of fine sandy loam or loam
* Random areas of similar soils that have bedrock at a depth of 40 to 60 inches

Land Use
Dominant Uses: Wildlife habitat

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
damaging high winds, short growing season, extent of rock outcrops, and very
bouldery surface. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for the production of pasture and hay crops
because of the slope, erodibility, damaging high winds, short growing season, extent
of rock outcrops, and very bouldery surface. A site should be selected on better
suited soils.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of
the slope, damaging high winds, short growing season, erodibility, extent of rock
outcrops, and very bouldery surface. A site should be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Very low

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for timber production because of the damaging high
winds, short growing season, low productivity, depth to bedrock, and very bouldery
surface. A site should be selected on better suited soils.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the slope, erodibility,
damaging high winds, prolonged freezing temperatures, depth to bedrock, extent of
rock outcrops, and very bouldery surface. A site should be selected on better suited
soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
slope, prolonged freezing temperatures, depth to bedrock, extent of rock outcrops,
and very bouldery surface. A site should be selected on better suited soils.

Local roads and streets
Suitability: Unsuited
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Management concerns:

» This map unit is severely limited for roads and streets because of the slope,
erodibility, depth to bedrock, extent of rock outcrops, and very bouldery surface. A
site should be selected on better suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope,
erodibility, damaging high winds, short growing season, depth to bedrock, extent of
rock outcrops, and very bouldery surface. A site should be selected on better suited
soils.

Interpretive Groups

Land capability classification: 7s

ChE—Cheoah channery loam, 30 to 50 percent slopes,
stony

Setting

Landscape: Intermediate mountains throughout the county

Elevation range: 1,960 to 4,490 feet

Landform: North- to east-facing ridges and mountain slopes and those slopes shaded
by the higher mountains

Landform position: Summits and side slopes

Shape of areas: Long and narrow on summits and irregular on side slopes

Size of areas: Up to 112 acres

Map Unit Composition

Cheoah soil and similar inclusions: 80 percent
Dissimilar inclusions: 20 percent

Typical Profile

Surface layer:

0 to 2 inches—moderately decomposed plant material
2 to 8 inches—very dark grayish brown channery loam
8 to 14 inches—dark brown channery loam

Subsoil:
14 to 40 inches—yellowish brown loam

Underlying material:
40 to 55 inches—yellowish brown channery fine sandy loam saprolite

Bedrock:
55 to 80 inches—weathered, interbedded metasandstone and phyllite

Soil Properties and Qualities

Depth class: Deep

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderately rapid

Available water capacity: Moderate

Depth to seasonal high water table: More than 6.0 feet
Hazard of flooding: None
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Shrink-swell potential: Low

Slope class: Steep

Soil slippage potential: Low

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered flagstones and stones that average
about 6 to 24 inches in length and are about 25 to 75 feet apart

Organic matter content of surface layer: High or very high

Potential for frost action: Moderate

Special climatic conditions: Soil subject to cooler annual air temperatures, which allow
late spring and early fall frosts, and higher soil moisture content due to north- to
east-facing aspects or shading by the higher mountains

Soil reaction: Extremely acid to strongly acid throughout the A horizon; extremely acid
to moderately acid in the other horizons

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: 40 to 60 inches to soft bedrock

Other distinctive properties: Soil subject to downslope movement when lateral support
is removed and to differential settling when used as fill material

Minor Components

Dissimilar inclusions:

 Jeffrey soils that have bedrock at a depth of 20 to 40 inches, on north- to east-facing
mountain slopes

+ Spivey soils that have more rock fragments in the subsoil and have bedrock at a
depth of more than 60 inches, in drainageways and below rock outcrops

* Whiteoak and Santeetlah soils that have bedrock at a depth of more than 60 inches,
in concave areas at the head of drains and on footslopes

» Soco and Stecoah soils that have thinner surface layers with less organic matter and
have soft bedrock at a depth of 20 to 60 inches, on south- to west-facing shoulder
slopes and nose slopes

» Ditney and Unicoi soils that have thinner surface layers with less organic matter and
have hard bedrock at a depth of 7 to 40 inches, on south- to west-facing shoulder
slopes and nose slopes

* Random areas of soils that have bedrock at a depth of less than 40 or more than 60
inches

» Random areas of soils on slopes of less than 30 percent or more than 50 percent

* Prominent ridges and upper side slopes that are subject to frequent rime ice in
winter and high winds year-round

Similar inclusions:
» Cheoah soils that have surface layers of sandy loam or fine sandy loam

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Recreation, pasture, and building site development

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
depth to bedrock, and stony surface. A site should be selected on better suited soils.
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Pasture and hayland

Suitability: Pasture—poorly suited; hayland—unsuited

Management concerns: Equipment use, erodibility, pesticide retention, and soil fertility

Management measures and considerations:

» Because of the slope, this map unit is difficult to manage for pasture and hayland.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

» This soil may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

» Plant-applied pesticides may be more effective than soil-applied pesticides.

 Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

* Using rotational grazing and removing livestock in time to allow forage plants to
recover before winter dormancy help to maintain pastures and increase productivity.

Orchard and ornamental crops

Suitability: Poorly suited

Management concerns: Equipment use, erodibility, pesticide retention, ball and burlap

harvesting, plant shape, climate, and soil fertility

Management measures and considerations:

» This soil may be difficult to manage for orchard or ornamental crops because the
slope limits equipment use.

» This soil may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

 Avoiding ball and burlap harvesting during dry periods helps to prevent fracture of
the ball and separation of the soil from the roots caused by a low moisture content
and a minimal clay content.

» The slope affects the shape of ornamentals on the uphill side.

» Due to the cooler air temperatures associated with the north- to east-facing aspects
of this map unit, late spring frost may damage new growth in some years.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

Woodland Management and Productivity

Potential for commercial species: Moderately high for cove hardwoods and northern
hardwoods

Suitability: Suited

Management concerns: Equipment use, erodibility, and pesticide retention

Management measures and considerations:

 Using cable logging methods helps to minimize road and trail construction,
especially in areas where slope exceeds 40 percent.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

+ Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

* Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.
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* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the slope and the high content of organic matter in the surface layer.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

+ Blasting, shaping, and grading are needed if roads are to be constructed on the
contour.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

« Livestock should not be allowed to graze in areas managed for woodland.

Urban Development

Dwellings

Suitability: Poorly suited

Management concerns: Slope, depth to bedrock, erodibility, and corrosivity

Management measures and considerations:

+ Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.

+ Drilling and blasting of rock or special earth-moving equipment is needed to increase
the depth of this soil.

» Vegetating cleared and graded areas as soon as possible or constructing silt fences
helps to maintain soil stability and prevents sediments from leaving the site.

* Using corrosion-resistant materials helps to reduce the risk of damage to concrete.

Septic tank absorption fields

Suitability: Poorly suited

Management concerns: Depth to bedrock and slope

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

 Locating and using areas of deeper soils within this map unit may improve the
performance of filter fields.

« Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

Local roads and streets

Suitability: Poorly suited

Management concerns: Slope, erodibility, depth to bedrock, frost action, and seeps

and springs

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

+ Blasting, shaping, and grading are needed if roads are to be constructed on the
contour.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

* Intercepting and diverting underground water from seeps and springs helps to
stabilize cut and fill slopes.

Lawns and landscaping

Suitability: Poorly suited

Management concerns: Slope, erodibility, pesticide retention, soil fertility, and climate
Management measures and considerations:

» Designing plantings on natural contours helps to increase water infiltration.
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» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» This soil may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to landscape plants.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

» The use of native, winter-hardy landscape plants is recommended.

* Due to the cooler air temperatures associated with the north- to east-facing aspects
of this map unit, late spring frost may damage new growth in some years.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

Interpretive Groups

Land capability classification: 6e

ChF—Cheoah channery loam, 50 to 95 percent slopes,
stony

Setting

Landscape: Intermediate mountains throughout the county

Elevation range: 2,010 to 4,260 feet

Landform: North- to east-facing ridges and mountain slopes and those shaded by the
higher mountains

Landform position: Side slopes

Shape of areas: Irregular

Size of areas: Up to 151 acres

Map Unit Composition

Cheoah soil and similar inclusions: 80 percent
Dissimilar inclusions: 20 percent

Typical Profile

Surface layer:

0 to 2 inches—moderately decomposed plant material
2 to 8 inches—very dark grayish brown channery loam
8 to 14 inches—dark brown channery loam

Subsoil:
14 to 40 inches—yellowish brown loam

Underlying material:
40 to 55 inches—yellowish brown channery fine sandy loam saprolite

Bedrock:
55 to 80 inches—weathered, interbedded metasandstone and phyllite

Soil Properties and Qualities

Depth class: Deep
Drainage class: Well drained
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General texture class: Loamy

Permeability: Moderately rapid

Available water capacity: Moderate

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Very steep

Soil slippage potential: Low

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered flagstones and stones that average
about 6 to 24 inches in length and are about 25 to 75 feet apart

Organic matter content of surface layer: High or very high

Potential for frost action: Moderate

Special climatic conditions: Soil subject to cooler annual air temperatures, which allow
late spring and early fall frosts, and higher soil moisture content due to north- to
east-facing aspects or shading by the higher mountains

Soil reaction: Extremely acid to strongly acid throughout the A horizon; extremely acid
to moderately acid in the other horizons

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: 40 to 60 inches to soft bedrock

Other distinctive properties: Soil subject to downslope movement when lateral support
is removed and to differential settling when used as fill material

Minor Components

Dissimilar inclusions:

 Jeffrey soils that have bedrock at a depth of 20 to 40 inches, on north- to east-facing
mountain slopes

+ Spivey soils that have more rock fragments in the subsoil and have bedrock at a
depth of more than 60 inches, in drainageways and below rock outcrops

» Santeetlah soils that have bedrock at a depth of more than 60 inches, in concave
areas at the head of drains and on footslopes

» Ditney and Unicoi soils that have thinner surface layers with less organic matter and
have hard bedrock at a depth of 7 to 40 inches, on south- to west-facing shoulder
slopes and nose slopes

» Soco and Stecoah soils that have thinner surface layers with less organic matter and
have soft bedrock at a depth of 20 to 60 inches, on south- to west-facing shoulder
slopes and nose slopes

+ Random areas of soils that have bedrock at a depth of less than 40 or more than 60
inches

+ Random areas of soils on slopes of less than 50 percent or more than 95 percent

» Widely scattered areas of rock outcrop

» Prominent ridges and upper side slopes that are subject to frequent rime ice in
winter and high winds year-round

Similar inclusions:
» Cheoah soils that have surface layers of sandy loam or fine sandy loam
Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Recreation
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Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
depth to bedrock, and stony surface. A site should be selected on better suited
soils.

Pasture and hayland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for the production of pasture and hay crops
because of the slope and stony surface. A site should be selected on better suited
soils.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, and stony surface. A site should be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Moderately high for cove hardwoods and northern

hardwoods

Suitability: Poorly suited

Management concerns: Equipment use, erodibility, and pesticide retention

Management measures and considerations:

» Using cable logging methods helps to overcome the equipment limitation and
prevents the acceleration of erosion caused by road construction, skid trails, and
disturbance of the forest floor by heavy machinery.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

+ Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

» Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the slope and the clay content of the subsoil.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

+ Livestock should not be allowed to graze in areas managed for woodland.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the slope, erodibility, and
stony surface. A site should be selected on better suited soils.

Septic tank absorption fields
Suitability: Unsuited
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Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
slope, depth to bedrock, and stony surface. Contact the local Health Department for
additional guidance.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the slope and
erodibility. A site should be selected on better suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope,
erodibility, depth to bedrock, and stony surface. A site should be selected on better
suited soils.

Interpretive Groups

Land capability classification: 7e

CrD—Cheoah-Jeffrey complex, 15 to 30 percent slopes,
rocky

Setting

Landscape: Intermediate mountains in the western part of the county

Elevation range: 2,510 to 5,000 feet

Landform: North- to east-facing ridges and those ridges shaded by the higher
mountains

Landform position: Summits and upper side slopes

Shape of areas: Long and narrow

Size of areas: Up to 175 acres

Map Unit Composition

Cheoah soil and similar inclusions: 65 percent
Jeffrey soil and similar inclusions: 30 percent
Rock outcrop: 2 percent

Dissimilar inclusions: 3 percent

Typical Profile
Cheoah

Surface layer:

0 to 2 inches—moderately decomposed plant material
2 to 8 inches—very dark grayish brown channery loam
8 to 14 inches—dark brown channery loam

Subsoil:
14 to 40 inches—yellowish brown loam

Underlying material:
40 to 55 inches—yellowish brown channery fine sandy loam saprolite

Bedrock:
55 to 80 inches—weathered, interbedded metasandstone and phyllite
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Jeffrey

Surface layer:
0 to 3 inches—very dark grayish brown channery loam
3 to 8 inches—dark brown channery loam

Subsoil:
8 to 13 inches—brown channery loam
13 to 27 inches—dark yellowish brown channery loam

Underlying material:
27 to 34 inches—brown channery sandy loam

Bedrock:
34 to 80 inches—unweathered, hard, arkosic metasandstone

Soil Properties and Qualities

Depth class: Cheoah—deep; Jeffrey—moderately deep

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderately rapid

Available water capacity: Cheoah—moderate; Jeffrey—Ilow

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Moderately steep

Soil slippage potential: Low

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered flagstones and stones that average
about 6 to 24 inches in length and are about 25 to 75 feet apart

Extent of Rock outcrop: About 2 percent of the soil surface

Organic matter content of surface layer: High or very high

Potential for frost action: Moderate

Special climatic conditions: Soils subject to cooler annual air temperatures, which
allow late spring and early fall frosts, and higher soil moisture content due to north-
to east-facing aspects or shading by the higher mountains

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum weathered from low-grade metasedimentary rock

Depth to bedrock: Cheoah—40 to 60 inches to soft bedrock; Jeffrey—20 to 40 inches
to hard bedrock

Other distinctive properties: Water movement along bedrock contacts in areas of the
Jeffrey soil

Minor Components

Dissimilar inclusions:

» Spivey soils that have more rock fragments in the subsoil and have bedrock at a
depth of more than 60 inches, in drainageways and below rock outcrops

» Santeetlah soils that have bedrock at a depth of more than 60 inches, in concave
areas at the head of drains and on footslopes

» Ditney and Unicoi soils that have thinner surface layers with less organic matter and
have hard bedrock at a depth of 7 to 40 inches, on south- to west-facing shoulder
slopes and nose slopes
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» Soco and Stecoah soils that have thinner surface layers with less organic matter and
have soft bedrock at a depth of 20 to 60 inches, on south- to west-facing shoulder
slopes and nose slopes

* Random areas of soils that have bedrock at a depth of more than 60 inches

» Random areas of soils on slopes of less than 15 percent or more than 30 percent

* Prominent ridges and upper side slopes that are subject to frequent rime ice in
winter and high winds year-round

Similar inclusions:
» Cheoah and Jeffrey soils that have surface layers of sandy loam or fine sandy loam

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Recreation, pasture, and building site development

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
depth to bedrock, and stony surface. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Suited

Management concerns: Cheoah—equipment use, erodibility, pesticide retention, soil

fertility, and rooting depth; Jeffrey—equipment use, erodibility, pesticide retention,
soil fertility, rooting depth, and droughtiness

Management measures and considerations:

» The slope limits the use of equipment in the steeper areas.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

 Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

» Because of the low available water capacity due to the moderately deep rooting
depth, the Jeffrey soil is difficult to manage for the production of pasture and hay
crops.

Orchard and ornamental crops

Suitability: Cheoah—suited; Jeffrey—poorly suited

Management concerns: Cheoah—equipment use, erodibility, pesticide retention,
ball and burlap harvesting, plant shape, climate, soil fertility, and rooting depth;
Jeffrey—equipment use, erodibility, pesticide retention, ball and burlap harvesting,
plant shape, climate, soil fertility, rooting depth, and droughtiness

Management measures and considerations:

» These soils may be difficult to manage for orchard or ornamental crops because the

slope limits equipment use.
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« Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

 Avoiding ball and burlap harvesting during dry periods helps to prevent fracture of
the ball and separation of the soil from the roots caused by a low moisture content
and a minimal clay content.

» The slope affects the shape of ornamentals on the uphill side.

* Due to the cooler air temperatures associated with the north- to east-facing aspects
of this map unit, late spring frost may damage new growth in some years.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

 In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of the low available water capacity and windthrow hazard due to the
moderately deep rooting depth, the Jeffrey soil is difficult to manage for orchard and
ornamental crops.

Woodland Management and Productivity

Potential for commercial species: Moderately high for cove hardwoods and northern
hardwoods
Suitability: Suited
Management concerns: Cheoah—erodibility, equipment use, and pesticide retention;
Jeffrey—erodibility, equipment use, pesticide retention, and windthrow hazard

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

* Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the slope and the high content of organic matter in the surface layer.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

+ Blasting, shaping, and grading are needed if roads are to be constructed on the
contour.

+ Livestock should not be allowed to graze in areas managed for woodland.

* Productivity is limited in areas of the Jeffrey soil because of the limited rooting depth.

Urban Development

Dwellings

Suitability: Poorly suited

Management concerns: Cheoah—slope, depth to bedrock, erodibility, and corrosivity;

Jeffrey—slope, depth to bedrock, and erodibility

Management measures and considerations:

+ Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.

+ Drilling and blasting of rock or special earth-moving equipment is needed to increase
the depth of these soils.
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» Vegetating cleared and graded areas as soon as possible or constructing silt fences
helps to maintain soil stability and prevents sediments from leaving the site.
« Using corrosion-resistant materials helps to reduce the risk of damage to concrete.

Septic tank absorption fields

Suitability: Poorly suited

Management concerns: Slope and depth to bedrock

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

* Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

 Locating and using areas of the deeper Cheoah soil may improve the performance
of filter fields.

Local roads and streets

Suitability: Poorly suited

Management concerns: Slope, erodibility, depth to bedrock, and frost action

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

+ Blasting, shaping, and grading are needed if roads are to be constructed on the
contour.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping

Suitability: Poorly suited

Management concerns: Cheoah—slope, erodibility, pesticide retention, soil fertility,

climate, and depth to bedrock; Jeffrey—slope, erodibility, pesticide retention, soil
fertility, climate, depth to bedrock, and droughtiness

Management measures and considerations:

» Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to landscape plants.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

» The use of native, winter-hardy landscape plants is recommended.

* Due to the cooler air temperatures associated with the north- to east-facing aspects
of this map unit, late spring frost may damage new growth in some years.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of the moderately deep rooting depth, areas of the Jeffrey soil are difficult
to manage for lawns and landscaping, especially if the soil has been disturbed.

Interpretive Groups

Land capability classification: Cheoah—4e; Jeffrey—6s
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CrE—Cheoah-Jeffrey complex, 30 to 50 percent slopes,
rocky

Setting

Landscape: Intermediate mountains in the western part of the county

Elevation range: 1,790 to 5,000 feet

Landform: North- to east-facing ridges and mountain slopes and those shaded by the
higher mountains

Landform position: Summits and side slopes

Shape of areas: Long and narrow on summits and irregular on side slopes

Size of areas: Up to 266 acres

Map Unit Composition

Cheoah soil and similar inclusions: 50 percent
Jeffrey soil and similar inclusions: 40 percent
Rock outcrop: 2 percent

Dissimilar inclusions: 8 percent

Typical Profile
Cheoah

Surface layer:

0 to 2 inches—moderately decomposed plant material
2 to 8 inches—very dark grayish brown channery loam
8 to 14 inches—dark brown channery loam

Subsoil:
14 to 40 inches—yellowish brown loam

Underlying material:
40 to 55 inches—yellowish brown channery fine sandy loam saprolite

Bedrock:
55 to 80 inches—weathered, interbedded metasandstone and phyllite

Jeffrey

Surface layer:
0 to 3 inches—uvery dark grayish brown channery loam
3 to 8 inches—dark brown channery loam

Subsoil:
8 to 13 inches—brown channery loam
13 to 27 inches—dark yellowish brown channery loam

Underlying material:
27 to 34 inches—brown channery sandy loam

Bedrock:
34 to 80 inches—unweathered, hard, arkosic metasandstone

Soil Properties and Qualities

Depth class: Cheoah—deep; Jeffrey—moderately deep
Drainage class: Well drained

General texture class: Loamy

Permeability: Moderately rapid

Available water capacity: Cheoah—moderate; Jeffrey—low
Depth to seasonal high water table: More than 6.0 feet
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Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Steep

Soil slippage potential: Low

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered flagstones and stones that average
about 6 to 24 inches in length and are about 25 to 75 feet apart

Extent of Rock outcrop: About 2 percent of the soil surface

Organic matter content of surface layer: High or very high

Potential for frost action: Moderate

Special climatic conditions: Soils subject to cooler annual air temperatures, which
allow late spring and early fall frosts, and higher soil moisture content due to north-
to east-facing aspects or shading by the higher mountains

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: Cheoah—40 to 60 inches to soft bedrock; Jeffrey—20 to 40 inches
to hard bedrock

Other distinctive properties: Soils subject to downslope movement when lateral
support is removed and to differential settling when used as fill material; water
movement along bedrock contacts in areas of the Jeffrey soil

Minor Components

Dissimilar inclusions:

+ Spivey soils that have more rock fragments in the subsoil and have bedrock at a
depth of more than 60 inches, in drainageways and below rock outcrops

» Santeetlah soils that have bedrock at a depth of more than 60 inches, in concave
areas at the head of drains and on footslopes

» Ditney and Unicoi soils that have thinner surface layers with less organic matter and
have hard bedrock at a depth of 7 to 40 inches, on south- to west-facing shoulder
slopes and nose slopes

» Soco and Stecoah soils that have thinner surface layers with less organic matter and
have soft bedrock at a depth of 20 to 60 inches, on south- to west-facing shoulder
slopes and nose slopes

* Random areas of soils that have bedrock at a depth of more than 60 inches

» Random areas of soils on slopes of less than 30 percent or more than 50 percent

* Prominent ridges and upper side slopes that are subject to frequent rime ice in
winter and high winds year-round

Similar inclusions:
» Cheoah and Jeffrey soils that have surface layers of sandy loam or fine sandy loam

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Recreation, pasture, and building site development

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
depth to bedrock, and stony surface. A site should be selected on better suited soils.
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Pasture and hayland

Suitability: Pasture—poorly suited; hayland—unsuited

Management concerns: Cheoah—equipment use, erodibility, pesticide retention, soil

fertility, and rooting depth; Jeffrey—equipment use, erodibility, pesticide retention,
soil fertility, rooting depth, and droughtiness

Management measures and considerations:

» Because of the slope, this map unit is difficult to manage for pasture or hayland.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

» Plant-applied pesticides may be more effective than soil-applied pesticides.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

* Using rotational grazing and removing livestock in time to allow forage plants to
recover before winter dormancy help to maintain pastures and increase productivity.

» Because of the low available water capacity due to the moderately deep rooting
depth, the Jeffrey soil is difficult to manage for the production of pasture and hay
crops.

Orchard and ornamental crops

Suitability: Poorly suited

Management concerns: Cheoah—equipment use, erodibility, pesticide retention,

ball and burlap harvesting, plant shape, climate, soil fertility, and rooting depth;
Jeffrey—equipment use, erodibility, pesticide retention, ball and burlap harvesting,
plant shape, climate, soil fertility, rooting depth, and droughtiness

Management measures and considerations:

» These soils may be difficult to manage for orchard or ornamental crops because the
slope limits equipment use.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

» Plant-applied pesticides may be more effective than soil-applied pesticides.

* Avoiding ball and burlap harvesting during dry periods helps to prevent fracture of
the ball and separation of the soil from the roots caused by a low moisture content
and a minimal clay content.

» The slope affects the shape of ornamentals on the uphill side.

» Due to the cooler air temperatures associated with the north- to east-facing aspects
of this map unit, late spring frost may damage new growth in some years.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

 In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of the low available water capacity and windthrow hazard due to the
moderately deep rooting depth, the Jeffrey soil is difficult to manage for orchard and
ornamental crops.

Woodland Management and Productivity

Potential for commercial species: Moderately high for cove hardwoods and northern
hardwoods
Suitability: Poorly suited
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Management concerns: Cheoah—equipment use, erodibility, and pesticide retention;

Jeffrey—equipment use, erodibility, pesticide retention, and windthrow hazard

Management measures and considerations:

The underlying bedrock may be susceptible to mass movement. An onsite
investigation is needed to determine the suitability and limitations of any area within
this map unit.

Using cable logging methods helps to minimize road and trail construction,
especially in areas where slope exceeds 40 percent.

Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.
Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the slope and the high content of organic matter in the surface layer.
Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.
Blasting, shaping, and grading are needed if roads are to be constructed on the
contour.

Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

Livestock should not be allowed to graze in areas managed for woodland.
Productivity is limited in areas of the Jeffrey soil because of the limited rooting depth.

Urban Development

Dwellings
Suitability: Poorly suited
Management concerns: Cheoah—slope, depth to bedrock, erodibility, and corrosivity;

Jeffrey—slope, depth to bedrock, and erodibility

Management measures and considerations:

Designing structures on the contour with the natural slope or building in less sloping

areas helps to improve soil performance.

Drilling and blasting of rock or special earth-moving equipment is needed to increase
the depth of these soils.

Vegetating cleared and graded areas as soon as possible or constructing silt fences

helps to maintain soil stability and prevents sediments from leaving the site.

Using corrosion-resistant materials helps to reduce the risk of damage to concrete.

Septic tank absorption fields

Suitability: Poorly suited

Management concerns: Depth to bedrock and slope
Management measures and considerations:

Contact the local Health Department for guidance on sanitary facilities.

Locating and using areas of the deeper Cheoah soil may improve the performance
of filter fields.

Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

Local roads and streets
Suitability: Poorly suited
Management concerns: Slope, erodibility, depth to bedrock, frost action, and seeps

and springs
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Management measures and considerations:

» The underlying bedrock may be susceptible to mass movement. An onsite
investigation is needed to determine the suitability and limitations of any area within
this map unit.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

 Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

+ Blasting, shaping, and grading are needed if roads are to be constructed on the
contour.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

* Intercepting and diverting underground water from seeps and springs helps to
stabilize cut and fill slopes.

Lawns and landscaping

Suitability: Poorly suited

Management concerns: Cheoah—slope, erodibility, pesticide retention, soil fertility,

climate, and depth to bedrock; Jeffrey—slope, erodibility, pesticide retention, soil
fertility, climate, depth to bedrock, and droughtiness

Management measures and considerations:

+ Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to landscape plants.

» Plant-applied pesticides may be more effective than soil-applied pesticides.

» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

» The use of native, winter-hardy landscape plants is recommended.

» Due to the cooler air temperatures associated with the north- to east-facing aspects
of this map unit, late spring frost may damage new growth in some years.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of the moderately deep rooting depth, areas of the Jeffrey soil are difficult
to manage for lawns and landscaping, especially if the soil has been disturbed.

Interpretive Groups

Land capability classification: Cheoah—6e; Jeffrey—7s

CsF—Cheoah-Jeffrey complex, 50 to 95 percent slopes,
very rocky

Setting

Landscape: Intermediate mountains in the western part of the county

Elevation range: 1,130 to 5,000 feet

Landform: North- to east-facing mountain slopes and those slopes shaded by the
higher mountains
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Landform position: Side slopes
Shape of areas: Irregular
Size of areas: Up to 414 acres

Map Unit Composition

Cheoah soil and similar inclusions: 50 percent
Jeffrey soil and similar inclusions: 40 percent
Rock outcrop: 7 percent

Dissimilar inclusions: 3 percent

Typical Profile
Cheoah

Surface layer:

0 to 2 inches—maoderately decomposed plant material
2 to 8 inches—very dark grayish brown channery loam
8 to 14 inches—dark brown channery loam

Subsoil:
14 to 40 inches—yellowish brown loam

Underlying material:
40 to 55 inches—yellowish brown channery fine sandy loam saprolite

Bedrock:
55 to 80 inches—weathered, interbedded metasandstone and phyllite

Jeffrey

Surface layer:
0 to 3 inches—very dark grayish brown channery loam
3 to 8 inches—dark brown channery loam

Subsoil:
8 to 13 inches—brown channery loam
13 to 27 inches—dark yellowish brown channery loam

Underlying material:
27 to 34 inches—brown channery sandy loam

Bedrock:
34 to 80 inches—unweathered, hard, arkosic metasandstone

Soil Properties and Qualities

Depth class: Cheoah—deep; Jeffrey—moderately deep

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderately rapid

Available water capacity: Cheoah—moderate; Jeffrey—low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Very steep

Soil slippage potential: Medium

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe
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Rock fragments on the surface: About 3 percent flagstones and stones that average
about 6 to 24 inches in length and are about 3 to 25 feet apart

Extent of Rock outcrop: About 7 percent of the soil surface

Organic matter content of surface layer: High or very high

Potential for frost action: Moderate

Special climatic conditions: Soils subject to cooler annual air temperatures, which
allow late spring and early fall frosts, and a higher soil moisture content due to
north- to east-facing aspects or shading by the higher mountains

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: Cheoah—40 to 60 inches to soft bedrock; Jeffrey—20 to 40 inches
to hard bedrock

Other distinctive properties: Soils subject to downslope movement when lateral
support is removed and to differential settling when used as fill material; water
movement along bedrock contacts in areas of the Jeffrey soil

Minor Components

Dissimilar inclusions:

» Spivey soils that have more rock fragments in the subsoil and have bedrock at a
depth of more than 60 inches, in drainageways and below rock outcrops

» Santeetlah soils that have bedrock at a depth of more than 60 inches, in concave
areas at the head of drains and on footslopes

* Random areas of soils that have bedrock at a depth of more than 60 inches

» Ditney and Unicoi soils that have thinner surface layers with less organic matter and
have hard bedrock at a depth of 7 to 40 inches, on south- to west-facing shoulder
slopes and nose slopes

» Soco and Stecoah soils that have thinner surface layers with less organic matter and
have soft bedrock at a depth of 20 to 60 inches, on south- to west-facing shoulder
slopes and nose slopes

» Random areas of soils on slopes of less than 50 percent or more than 95 percent

* Prominent ridges and upper side slopes that are subject to frequent rime ice in
winter and high winds year-round

Similar inclusions:
» Cheoah and Jeffrey soils that have surface layers of sandy loam or fine sandy loam

Land Use

Dominant Uses: Woodland and wildlife habitat

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
depth to bedrock, and very stony surface. A site should be selected on better suited
soils.

Pasture and hayland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for the production of pasture and hay crops
because of the slope, depth to bedrock, and very stony surface. A site should be
selected on better suited soils.
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Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, depth to bedrock, and very stony surface. A site should be selected
on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Moderately high for cove hardwoods and northern

hardwoods

Suitability: Poorly suited

Management concerns: Cheoah—equipment use, erodibility, and pesticide retention;

Jeffrey—equipment use, erodibility, pesticide retention, and windthrow hazard

Management measures and considerations:

» Using cable logging methods helps to overcome the equipment limitation and
prevents the acceleration of erosion caused by road construction, skid trails, and
disturbance of the forest floor by heavy machinery.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

+ Livestock should not be allowed to graze in areas managed for woodland.

» Productivity is limited in areas of the Jeffrey soil because of the limited rooting
depth.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the slope, erodibility, depth
to bedrock, and very stony surface. A site should be selected on better suited soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of
the slope, depth to bedrock, and very stony surface. Contact the local Health
Department for additional guidance.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the slope,
erodibility, depth to bedrock, and very stony surface. A site should be selected on
better suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope,
erodibility, depth to bedrock, and very stony surface. A site should be selected on
better suited soils.

Interpretive Groups

Land capability classification: 7s
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CwA—Cullowhee-Ela complex, 0 to 3 percent slopes,
occasionally flooded

Setting

Landscape: Mountain valleys of low and intermediate mountains throughout the county
Elevation range: 1,270 to 3,250 feet

Landform: Flood plains

Landform position: Planar to slightly concave bottomland slopes

Shape of areas: Irregular

Size of areas: Up to 109 acres

Map Unit Composition

Cullowhee soil and similar inclusions: 50 percent
Ela soil and similar inclusions: 40 percent
Dissimilar inclusions: 10 percent

Typical Profile
Cullowhee

Surface layer:
0 to 12 inches—dark brown fine sandy loam

Subsoil:
12 to 18 inches—yellowish brown fine sandy loam

Underlying material:
18 to 33 inches—dark grayish brown and yellowish brown loamy fine sand
33 to 80 inches—dark grayish brown very cobbly fine sand

Ela

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 16 inches—black silt loam

Underlying material:

16 to 32 inches—dark grayish brown fine sandy loamy with mottles in shades of red
and gray

32 to 80 inches—dark grayish brown extremely cobbly sandy loam

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Cullowhee—somewhat poorly drained; Ela—poorly drained or very
poorly drained

General texture class: Loamy in the upper part and sandy or sandy-skeletal in the
lower part

Permeability: Moderately rapid in the surface horizon and upper portion of the subsoil
and rapid in the underlying material

Available water capacity: Low

Depth to seasonal high water table: Cullowhee—1.0 to 2.0 feet from December
through May and 2.0 to 3.5 feet from June through November; Ela—1.0 foot
or less from December through May and 0.5 foot to 1.5 feet from June through
November

Hazard of flooding: Occasional, throughout the year with standing water for less than 2
days

Shrink-swell potential: Low
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Slope class: Nearly level

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: None or slight

Organic matter content of surface layer: High or very high

Potential for frost action: Moderate

Special climatic conditions: Soils subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Very strongly acid to slightly acid throughout the profile

Parent material: Alluvium derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches

Depth to contrasting material: 20 to 40 inches to deposits of gravel and cobbles that
are stratified with sandy or loamy material

Other distinctive properties: Soils subject to scouring and deposition during flooding;
soils subject to ponding for brief periods throughout the year; soils subject to
overland flow of storm water from adjacent uplands

Minor Components

Dissimilar inclusions:

* Moderately well drained Dellwood and Reddies soils in the slightly higher-lying
positions and adjacent stream channels

* Moderately well drained Dillard soils that are rarely flooded, on adjacent toeslopes

» Well drained Thurmont soils on adjacent toeslopes

* Random areas of soils on slopes of more than 3 percent

» Poorly drained soils that have clayey subsoils, in low-lying depressions in backwater
areas

Similar inclusions:
» Cullowhee soils that have surface layers of sandy loam or loam
+ Ela soils that have surface layers of sandy loam, fine sandy loam, or loam

Land Use

Dominant Uses: Pasture and hayland
Other Uses: Cropland and wildlife habitat

Agricultural Development

Cropland

Suitability: Cullowhee—poorly suited; Ela—unsuited

Management concerns: Flooding, wetness, sail fertility, nutrient leaching, pesticide

retention, and climate

Management measures and considerations:

» While most flooding occurs during the winter months, there is a risk of crop loss
during the growing season.

* Maintaining existing artificial drainage systems helps to reduce the wetness limitation
caused by the seasonal high water table and improves soil productivity.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes crop productivity.

+ Using split applications helps to increase the effectiveness of lime and fertilizer and
helps to avoid the leaching of plant nutrients below the rooting zone and into the
water table.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

* Plant-applied pesticides may be more effective than soil-applied pesticides.
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» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Pasture and hayland

Suitability: Cullowhee—well suited; Ela—poorly suited

Management concerns: Flooding, wetness, pesticide retention, soil fertility, nutrient

leaching, and erodibility

Management measures and considerations:

» While most flooding occurs during the winter months, there is a risk of crop loss
during the growing season.

* Maintaining existing drainageways and ditches helps to remove excess water.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

+ Using split applications helps to increase the effectiveness of lime and fertilizer and
helps to avoid the leaching of plant nutrients below the rooting zone and into the
water table.

 Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

» Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

Orchard and ornamental crops

Suitability for orchards: Unsuited

Suitability for ornamental crops: Cullowhee—poorly suited; Ela—unsuited

Management concerns:

+ This map unit is severely limited for orchards because of the wetness and flooding. A
site should be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Cullowhee—moderately high for cove hardwoods;
Ela—very low woodland productivity
Suitability: Cullowhee—suited; Ela—unsuited
Management concerns:
» The wetness and flooding are severe limitations affecting timber production. A site
should be selected on better suited soils.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the wetness and flooding.
A site should be selected on better suited soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
flooding, wetness, and poor filtering capacity. A site should be selected on better
suited soils. Contact the local Health Department for additional guidance.
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Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the wetness and
flooding. A site should be selected on better suited soils.

Lawns and landscaping

Suitability: Cullowhee—suited; Ela—unsuited

Management concerns: Cullowhee—flooding, wetness, root disease, pesticide

retention, soil fertility, nutrient leaching, and climate; Ela—wetness and flooding

Management measures and considerations:

* An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

» Because of the flooding, these soils are difficult to manage for lawns and
landscaping.

* Maintaining existing artificial drainage systems helps to reduce the wetness limitation
caused by the seasonal high water table and improves soil productivity.

» Because of the seasonal high water table, soil wetness, and flooding, phytophthora
root disease is a severe limitation for Fraser fir and other susceptible ornamentals.

 In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to landscape plants.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

 Using split applications helps to increase the effectiveness of lime and fertilizer and
helps to avoid the leaching of plant nutrients below the rooting zone and into the
water table.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Interpretive Groups

Land capability classification: Cullowhee—3w; Ela—6w

DAM—Dam

This map unit consists of structures built to impound bodies of water. Earthen
materials used for dam core and fill slopes are usually from adjacent areas. No
interpretations are given for this map unit.

DeB—Dellwood-Reddies complex, 0 to 5 percent slopes,
occasionally flooded

Setting

Landscape: Mountain valleys of low and intermediate mountains throughout the county
Elevation range: 1,080 to 4,000 feet

Landform: Flood plains dominantly at the upper end of mountain valleys

Landform position: Planar to slightly convex bottomland slopes

Shape of areas: Long and narrow

Size of areas: Up to 196 acres

76



Soil Survey of Graham County, North Carolina

Map Unit Composition

Dellwood soil and similar inclusions: 60 percent
Reddies soil and similar inclusions: 20 percent
Dissimilar inclusions: 20 percent

Typical Profile
Dellwood

Surface layer:
0 to 8 inches—very dark grayish brown gravelly fine sandy loam
8 to 16 inches—dark brown extremely gravelly sand

Underlying material:
16 to 80 inches—extremely gravelly coarse sand multicolored in shades of brown and
yellow

Reddies

Surface layer:
0 to 12 inches—dark brown fine sandy loam

Subsoil:
12 to 22 inches—yellowish brown loam
22 to 27 inches—yellowish brown fine sandy loam

Underlying material:
27 to 31 inches—yellowish brown loamy sandy
31 to 80 inches—multicolored very cobbly loamy sand

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Moderately well drained

General texture class: Dellwood—sandy in the upper part and sandy-skeletal in the
lower part; Reddies—Iloamy in the upper part and sandy or sandy-skeletal in the
lower part

Permeability: Dellwood—moderately rapid in the surface horizon and rapid or very
rapid in the underlying material; Reddies—moderately rapid in the surface horizon
and subsoil and rapid or very rapid in the underlying material

Available water capacity: \ery low

Depth to seasonal high water table: Dellwood—2.0 to 4.0 feet from December through
May and 2.5 to 4.5 feet from June through November; Reddies—2.0 to 3.5 feet
from December through May and 2.5 to 4.5 feet from June through November

Hazard of flooding: Occasional, throughout the year with standing water for less than 2
days

Shrink-swell potential: Low

Slope class: Nearly level or gently sloping

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Slight or moderate

Organic matter content of surface layer: High

Potential for frost action: Dellwood—low; Reddies—moderate

Special climatic conditions: Soils subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Very strongly acid to neutral throughout the profile

Parent material: Alluvium derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches
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Depth to contrasting material: Dellwood—8 to 20 inches to deposits of gravel and
cobbles that are stratified with sandy or loamy material; Reddies—20 to 40 inches
to deposits of gravel and cobbles that are stratified with sandy or loamy material

Other distinctive properties: Soils subject to scouring and deposition during flooding

Minor Components

Dissimilar inclusions:

+ Soils that are well drained to excessively well drained, in the wider units and in those
adjacent to deep stream channels

+ Soils that are rarely flooded, on the wider flood plains

+ Somewhat poorly drained Cullowhee and poorly drained Ela soils that have subsoils
that are loamy in the upper part and that have strata with a high content of rock
fragments at a depth of 20 to 40 inches, in depressions, old stream channels, and
backwater areas

» Well drained soils that have strata with a high content of rock fragments at a depth of
more than 40 inches, in the slightly higher-lying positions

* Moderately well drained Dillard soils that have more clay and fewer rock fragments
in the subsoil, on low stream terraces and toeslopes

+ Soils that have bedrock at a depth of less than 6.0 feet, in drainageways

* Random areas of soils with slopes of more than 5 percent

Similar inclusions:
» Dellwood and Reddies soils that have surface layers of sandy loam and loam

Land Use

Dominant Uses: Pasture and hayland
Other Uses: Cropland and ornamental crops

Agricultural Development

Cropland

Suitability: Suited

Management concerns: Flooding, droughtiness, pesticide retention, soil fertility,

nutrient leaching, and climate

Management measures and considerations:

» The Dellwood soil is limited for crop production because of the high content of rock
fragments.

» While most flooding occurs during the winter months, there is a risk of crop loss
during the growing season.

» The Dellwood and Reddies soils have a low available water capacity and become
droughty during periods of low rainfall.

 Using conservation tillage, winter cover crops, crop residue management, and crop
rotations which include grasses and legumes helps to increase the available water
capacity and improve soil fertility.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

» Plant-applied pesticides may be more effective than soil-applied pesticides.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes crop productivity.

 Using split applications helps to increase the effectiveness of lime and fertilizer and
helps to avoid the leaching of plant nutrients below the rooting zone and into the
water table.

» Using frequent and light applications of irrigation water helps to avoid the leaching of
plant nutrients below the rooting zone.
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» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Pasture and hayland

Suitability: Suited

Management concerns: Flooding, droughtiness, pesticide retention, soil fertility,

nutrient leaching, and erodibility

Management measures and considerations:

» While most flooding occurs during the winter months, there is a risk of crop loss
during the growing season.

» These soils have a low available water capacity and become droughty during
periods of low rainfall.

» Using supplemental irrigation and crop varieties adapted to droughty conditions
helps to increase crop production.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

 Using split applications helps to increase the effectiveness of lime and fertilizer and
helps to avoid the leaching of plant nutrients below the rooting zone and into the
water table.

 Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

* Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

Orchard and ornamental crops

Suitability for orchards: Unsuited

Suitability for ornamental crops: Dellwood—poorly suited; Reddies—suited

Management concerns: Dellwood—flooding, droughtiness, root disease, climate,

soil fertility, nutrient leaching, pesticide retention, and ball and burlap harvesting;
Reddies—flooding, droughtiness, root disease, climate, soil fertility, nutrient
leaching, and pesticide retention

Management measures and considerations:

» Because of the potential for flooding, these soils can be difficult to manage for
orchard or ornamental crops.

» These soils have a low available water capacity and become droughty during
periods of low rainfall.

» Because of the seasonal high water table and flooding, phytophthora root disease is
a potential limitation for Fraser fir and other susceptible ornamentals.

* In areas where water concentrates, such as toeslopes and drainageways, Fraser fir
and other ornamentals are susceptible to phytophthora root disease. These areas
should be avoided.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

 Using split applications helps to increase the effectiveness of lime and fertilizer and
helps to avoid the leaching of plant nutrients below the rooting zone and into the
water table.
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» Using frequent and light applications of irrigation water helps to avoid the leaching of
plant nutrients below the rooting zone.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

 Avoiding ball and burlap harvesting during dry periods helps to prevent fracture of
the ball and separation of the soil from the roots caused by the moisture content and
minimal clay content of the Reddies sail.

+ Ball and burlap harvesting is severely limited in areas of the Dellwood soil due to the
high content of rock fragments in the soil.

Woodland Management and Productivity

Potential for commercial species: Moderately high for cove hardwoods

Suitability: Well suited

Management concerns: Flooding and pesticide retention

Management measures and considerations:

» The potential for flooding needs to be considered in the placement of haul roads and
log landings.

+ Soil-applied herbicides are retained due to herbicide-organic matter bonding and
may damage tree seedlings when cropland is converted to woodland.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the flooding and wetness.
A site should be selected on better suited soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of
the wetness and poor filtering capacity. Contact the local Health Department for
additional guidance.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the flooding. A site
should be selected on better suited soils.

Lawns and landscaping
Suitability: Suited
Management concerns: Dellwood—flooding, droughtiness, pesticide retention,
soil fertility, nutrient leaching, root disease, climate, and high content of rock
fragments; Reddies—flooding, droughtiness, pesticide retention, soil fertility,
nutrient leaching, root disease, and climate
Management measures and considerations:
» Because of the flooding, these soils are difficult to manage and use is severely
limited during periods of inundation.
 Using lime, fertilizer, mulch, irrigation, and varieties adapted to droughty conditions
helps to establish lawns and landscape plants. Split applications help to increase the
effectiveness of lime and fertilizer.
» Using frequent and light applications of irrigation water helps to avoid the leaching of
plant nutrients below the rooting zone.
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» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to landscape plants.

» Plant-applied pesticides may be more effective than soil-applied pesticides.

» Because of the seasonal high water table and flooding, phytophthora root disease is
a potential limitation for Fraser fir and other susceptible ornamentals.

+ In areas where water concentrates, such as toeslopes and drainageways, Fraser fir
and other ornamentals are susceptible to phytophthora root disease. These areas
should be avoided.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

» The Dellwood soil is severely limited for lawns and landscaping because of the high
content of rock fragments.

Interpretive Groups

Land capability classification: Dellwood—3s; Reddies—2w

DrB—Dillard loam, 1 to 5 percent slopes, rarely flooded

Setting

Landscape: Mountain valleys of low and intermediate mountains and intermountain
hills throughout the county

Elevation range: 1,760 to 2,650 feet

Landform: Low stream terraces

Landform position: Concave to planar toeslopes

Shape of areas: Long and narrow

Size of areas: Up to 21 acres

Map Unit Composition

Dillard soil and similar inclusions: 80 percent
Dissimilar inclusions: 20 percent

Typical Profile

Surface layer:
0 to 9 inches—dark brown loam

Subsoil:

9 to 32 inches—yellowish brown clay loam with mottles in shades of red and brown

32 to 49 inches—yellowish brown clay loam with mottles in shades of red, brown, and
gray

49 to 53 inches—light brownish gray loam with mottles in shades of brown and yellow

Underlying material:
53 to 80 inches—light brownish gray loam with mottles in shades of brown and yellow

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Moderately well drained

General texture class: Loamy

Permeability: Moderately slow

Available water capacity: Moderate or high

Depth to seasonal high water table: 2.0 to 3.0 feet from December through May and
2.0 to 3.5 feet from June through November

Hazard of flooding: Rare, throughout the year with standing water for less than 2 days
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Shrink-swell potential: Low

Slope class: Gently sloping

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Moderate

Organic matter content of surface layer: Moderate or high

Potential for frost action: Moderate

Soil reaction: Strongly acid or moderately acid in the A horizon, except in limed areas,
and very strongly acid to moderately acid in the B and C horizons

Parent material: Old alluvium derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches

Other distinctive properties: Random areas of seeps and springs; soil subject to
overland flow of storm water from adjacent uplands

Minor Components

Dissimilar inclusions:

» Well drained Thurmont soils that have a water table at a depth of 40 to 60 inches, on
toeslopes and footslopes

» Well drained Statler soils on low terraces

» Areas of moderately eroded soils and soils that have surface layers with less organic
matter, in cropped fields

* Random areas of moderately eroded soils

» Well drained Braddock and Unison soils that have clayey subsoils, on high terraces

+ Somewhat poorly drained Cullowhee soils that have subsoils that are coarse-loamy
in the upper part and that have strata with a high content of rock fragments at a
depth of 20 to 40 inches, along stream channels

» Very poorly drained Hemphill soils that have clayey subsoils, in depressions and
backwater areas

» Well drained soils that have loamy subsoils, along stream channels

* Moderately well drained Dellwood and Reddies soils that are loamy in the upper part
and have strata with a high content of rock fragments at a depth of 8 to 40 inches,
along stream channels

* Random areas with slopes of more than 5 percent

Similar inclusions:
+ Dillard soils that have surface layers of sandy loam, fine sandy loam, or sandy clay
loam

Land Use

Dominant Uses: Cropland
Other Uses: Pasture and hayland

Agricultural Development

Cropland

Suitability: Well suited

Management concerns: Erodibility, climate, tilth, and soil fertility

Management measures and considerations:

» Using conservation practices, such as contour farming, winter cover crops, and
crop rotations which include grasses and legumes, helps to minimize soil erosion,
maximize the infiltration of rainfall, increase the available water capacity, and
improve soil fertility.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.
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Figure 12.—Hayland on low stream terraces in an area of Dillard loam, 1 to 5 percent slopes, rarely
flooded.

 Avoiding tillage during wet periods, incorporating crop residue into the soil, or leaving
residue on the soil surface helps to minimize clodding and crusting and increases
the infiltration of rainfall.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes crop productivity.

Pasture and hayland

Suitability: Well suited (fig. 12)

Management concerns: Erodibility and soil fertility

Management measures and considerations:

* Preparing seedbeds on the contour or across the slope helps to minimize soil
erosion and increases germination.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

* Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

 Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

Orchard and ornamental crops

Suitability: Poorly suited

Management concerns: Erodibility, wetness, climate, root disease, and soil fertility

Management measures and considerations:

« Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.
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» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

* Because of the seasonal high water table and wetness and the restricted movement
of air and water due to the clay content of the subsoil, phytophthora root disease is a
potential limitation for Fraser fir and other susceptible ornamentals.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

Woodland Management and Productivity

Potential for commercial species: Moderately high for cove hardwoods and very high

for eastern white pine

Suitability: Well suited

Management concerns: Erodibility and equipment use

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

» Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the slope, the high content of organic matter in the surface layer, and the
clay content of the subsoil.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

+ Livestock should not be allowed to graze in areas managed for woodland.

Urban Development

Dwellings

Suitability: Poorly suited

Management concerns: Flooding, wetness, erodibility, and corrosivity

Management measures and considerations:

* An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit for dwellings.

» This map unit is difficult to manage for dwellings because of the seasonal high water
table.

» There is a moderate or high risk of corrosion for uncoated steel and concrete.

Septic tank absorption fields

Suitability: Poorly suited

Management concerns: Wetness, seeps and springs, and restricted permeability

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

* An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit for septic tank absorption fields.

» This map unit is difficult to manage for septic tank absorption fields because of the
seasonal high water table.

» Excavations may cut into seeps and springs. These areas should be avoided.
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Local roads and streets

Suitability: Poorly suited

Management concerns: Low strength, seeps and springs, erodibility, and flooding

Management measures and considerations:

* When the soil is wet, unsurfaced roads are highly erodible and very slick due the
content of silt and clay in the subsoil.

* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

Lawns and landscaping

Suitability: Suited

Management concerns: Erodibility, wetness, flooding, root disease, soil fertility, soil

compaction, and climate

Management measures and considerations:

+ Designing plantings on natural contours helps to increase water infiltration

» Vegetating disturbed areas and using erosion-control structures, such as sediment
fences helps to keep eroding soil on site.

* Because of the seasonal high water table and wetness and the restricted movement
of air and water due to the clay content of the subsoil, phytophthora root disease is a
potential limitation for Fraser fir and other susceptible ornamentals.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

» Avoiding the use of heavy equipment in areas to be landscaped helps to prevent soil
compaction.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Interpretive Groups

Land capability classification: 2w

DtD—Ditney-Unicoi-Rock outcrop complex, 15 to 30
percent slopes, very stony

Setting

Landscape: Low and intermediate mountains, dominantly in the northwestern, north-
central, and southeastern parts of the county

Elevation range: 1,300 to 4,700 feet

Landform: Ridges

Landform position: Summits and upper side slopes

Shape of areas: Long and narrow

Size of areas: Up to 110 acres

Map Unit Composition

Ditney soil and similar inclusions: 40 percent
Unicoi soil and similar inclusions: 35 percent
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Rock outcrop: 20 percent
Dissimilar inclusions: 5 percent

Typical Profile
Ditney

Surface layer:
0 to 3 inches—brown channery sandy loam

Subsoil:
3 to 26 inches—dark yellowish brown channery fine sandy loam

Bedrock:
26 to 80 inches—unweathered, hard metagraywacke

Unicoi

Surface layer:
0 to 1 inch—dark brown channery loam
1 to 4 inches—dark yellowish brown channery fine sandy loam

Subsoil:
4 to 15 inches—dark yellowish brown very flaggy fine sandy loam

Bedrock:
15 to 80 inches—unweathered, hard metagraywacke

Rock outcrop

This part of the map unit predominantly consists of metagraywacke and quartzite
bedrock exposed at the surface.

Properties and Qualities of the Ditney and Unicoi Soils

Depth class: Dithey—moderately deep; Unicoi—shallow

Drainage class: Ditney—well drained; Unicoi—somewhat excessively drained

General texture class: Ditney—loamy; Unicoi—loamy with many rock fragments

Permeability: Moderately rapid

Available water capacity: \ery low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Moderately steep

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: About 3 percent flagstones and stones that average
about 6 to 24 inches in length and are about 3 to 25 feet apart

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum weathered from low-grade metasedimentary rock

Depth to bedrock: Dithey—20 to 40 inches to hard bedrock; Unicoi—7 to 20 inches to
hard bedrock

Other distinctive properties: Water movement along bedrock contacts; low natural
fertility
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Minor Components

Dissimilar inclusions:

* Random areas of Soco and Stecoah soils that have soft bedrock at a depth of 20 to
60 inches

+ Soils that have hard bedrock at a depth of 1 to 7 inches, adjacent to rock outcrops

* Random areas of Junaluska and Brasstown soils that have more clay in the subsoil
and have soft bedrock at a depth of 20 to 60 inches

» Random areas of soils on slopes of less than 15 percent or more than 30 percent

* Prominent ridges and upper side slopes that are subject to frequent rime ice in
winter and high winds year-round

Similar inclusions:
 Ditney soils that have surface layers of fine sandy loam or loam
+ Unicoi soils that have surface layers of sandy loam or fine sandy loam

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Recreation and pasture

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
depth to bedrock, and very stony surface. A site should be selected on better suited
soils.

Pasture and hayland

Suitability: Pasture—poorly suited; hayland—unsuited

Management concerns: Equipment use, rooting depth, droughtiness, erodibility, and

soil fertility

Management measures and considerations:

» The moderately deep and shallow rooting depths, very stony surface, and slope are
limitations affecting pasture and hayland.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

+ Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

Orchard and ornamental crops

Suitability: Ditney—poorly suited; Unicoi—unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, depth to bedrock, and very stony surface. A site should be selected
on better suited soils.

Woodland Management and Productivity
Potential for commercial species: Low for upland hardwoods and moderate for eastern
white pine
Suitability: Poorly suited

Management concerns: Equipment use, erodibility, windthrow hazard, and seedling
survival
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Management measures and considerations:

» The underlying bedrock may be susceptible to mass movement. An onsite
investigation is needed to determine the suitability and limitations of any area within
this map unit.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

* Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

» Because of the low natural fertility and the droughty nature of the Ditney and Unicoi
soils, revegetating cut and fill slopes can be difficult.

» Extensive blasting, shaping, and grading are needed if roads are to be constructed
on the contour.

« Livestock should not be allowed to graze in areas managed for woodland.

» Productivity is limited due to the limited rooting depth.

Urban Development

Dwellings

Suitability: Ditney—poorly suited; Unicoi—unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the slope, erodibility, and
depth to bedrock. A site should be selected on better suited soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
depth to bedrock. Contact the local Health Department for additional guidance.

Local roads and streets

Suitability: Poorly suited

Management concerns: Depth to bedrock, slope, erodibility, slippage, and frost action

Management measures and considerations:

» The underlying bedrock may be susceptible to mass movement. An onsite
investigation is needed to determine the suitability and limitations of any area within
this map unit.

» Extensive blasting, shaping, and grading are needed if roads are to be constructed
on the contour.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

 Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

» Because of the low natural fertility and the droughty nature of the Ditney and Unicoi
soils, revegetating cut and fill slopes can be difficult.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping

Suitability: Ditney—poorly suited; Unicoi—unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope,
erodibility, depth to bedrock, and very stony surface. A site should be selected on
better suited soils.
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Interpretive Groups

Land capability classification: Ditney—6s; Unicoi—7s; Rock outcrop—8s

DtE—Ditney-Unicoi-Rock outcrop complex, 30 to 50
percent slopes, very stony

Setting

Landscape: Low and intermediate mountains, dominantly in the northwestern, north-
central, and southeastern parts of the county

Elevation range: 1,250 to 4,860 feet

Landform: Ridges and south- to west-facing mountain slopes

Landform position: Summits and side slopes

Shape of areas: Long and narrow on summits and irregular on side slopes

Size of areas: Up to 44 acres

Map Unit Composition

Ditney soil and similar inclusions: 40 percent
Unicoi soil and similar inclusions: 35 percent
Rock outcrop: 20 percent

Dissimilar inclusions: 5 percent

Typical Profile
Ditney

Surface layer:
0 to 3 inches—brown channery sandy loam

Subsoil:
3 to 26 inches—dark yellowish brown channery fine sandy loam

Bedrock:
26 to 80 inches—unweathered, hard metagraywacke

Unicoi

Surface layer:
0 to 1 inch—dark brown channery loam
1 to 4 inches—dark yellowish brown channery fine sandy loam

Subsoil:
4 to 15 inches—dark yellowish brown very flaggy fine sandy loam

Bedrock:
15 to 80 inches—unweathered, hard metagraywacke

Rock outcrop

This part of the map unit predominantly consists of metagraywacke and quartzite
bedrock exposed at the surface.

Properties and Qualities of the Ditney and Unicoi Soils

Depth class: Dithey—moderately deep; Unicoi—shallow

Drainage class: Ditney—well drained; Unicoi—somewhat excessively drained
General texture class: Ditney—loamy; Unicoi—loamy with many rock fragments
Permeability: Moderately rapid

Available water capacity: Very low

Depth to seasonal high water table: More than 6.0 feet
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Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Steep

Soil slippage potential: Ditney—Ilow; Unicoi—medium

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: About 3 percent flagstones and stones that average
about 6 to 24 inches in length and are about 3 to 25 feet apart

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: Dithey—20 to 40 inches to hard bedrock; Unicoi—7 to 20 inches to
hard bedrock

Other distinctive properties: Water movement along bedrock contacts; soils subject to
downslope movement when lateral support is removed and to differential settling
when used as fill material; low natural fertility

Minor Components

Dissimilar inclusions:

* Random areas of Soco and Stecoah soils that have soft bedrock at a depth of 20 to
60 inches

* Random areas of Junaluska and Brasstown soils that have more clay in the subsoil
and have soft bedrock at a depth of 20 to 60 inches

+ Soils that have hard bedrock at a depth of 1 to 7 inches, adjacent to rock outcrops

» Santeetlah soils that have thicker surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, in concave areas at the heads of drains
and on footslopes

» Spivey and Northcove soils that have thicker surface layers with more organic
matter, have more rock fragments in the subsoil, and have bedrock at a depth of
more than 60 inches; in drainageways and below rock outcrops

» Cheoah and Jeffrey soils that have thicker surface layers with more organic matter,
on north- to east-facing side slopes

» Random areas of soils on slopes of less than 30 percent or more than 50 percent

* Prominent ridges and upper side slopes that are subject to frequent rime ice in
winter and damaging high winds year-round

Similar inclusions:
 Ditney soils that have surface layers of fine sandy loam or loam
+ Unicoi soils that have surface layers of sandy loam or fine sandy loam

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Recreation

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
depth to bedrock, and very stony surface. A site should be selected on better suited
soils.
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Pasture and hayland

Suitability: Pasture—poorly suited; hayland—unsuited

Management concerns:

» This map unit is severely limited for pasture and hay production because of the
moderately deep and shallow rooting depths, very stony surface, and slope.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, depth to bedrock, and very stony surface. A site should be selected
on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Low for upland hardwoods and moderate for eastern

white pine

Suitability: Poorly suited

Management concerns: Equipment use, erodibility, windthrow hazard, and seedling

survival

Management measures and considerations:

 Using cable logging methods helps to minimize road and trail construction,
especially in areas where slope exceeds 40 percent.

» The underlying bedrock may be susceptible to mass movement. An onsite
investigation is needed to determine the suitability and limitations of any area within
this map unit.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

+ Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

* Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

» Because of the low natural fertility and the droughty nature of the Ditney and Unicoi
soils, revegetating cut and fill slopes can be difficult.

» Extensive blasting, shaping, and grading are needed if roads are to be constructed
on the contour.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

+ Livestock should not be allowed to graze in areas managed for woodland.

* Productivity is limited because of the limited rooting depth.

Urban Development

Dwellings

Suitability: Ditney—poorly suited; Unicoi—unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the slope, erodibility, and
depth to bedrock. A site should be selected on better suited soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
depth to bedrock. Contact the local Health Department for additional guidance.

Local road and streets
Suitability: Poorly suited
Management concerns: Slope, erodibility, depth to bedrock, slippage, and frost action

91



Soil Survey of Graham County, North Carolina

Management measures and considerations:

» The underlying bedrock may be susceptible to mass movement. An onsite
investigation is needed to determine the suitability and limitations of any area within
this map unit.

» Extensive blasting, shaping, and grading are needed if roads are to be constructed
on the contour.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

 Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

» Because of the low natural fertility and the droughty nature of the Ditney and Unicoi
soils, revegetating cut and fill slopes can be difficult.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heave.

Lawns and landscaping

Suitability: Ditney—poorly suited; Unicoi—unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope,
erodibility, depth to bedrock, and very stony surface. A site should be selected on
better suited soils.

Interpretive Groups

Land capability classification: Ditney and Unicoi—7s; Rock outcrop—8s

DtF—Ditney-Unicoi-Rock outcrop complex, 50 to 95
percent slopes, very stony

Setting

Landscape: Low and intermediate mountains, dominantly in the northwestern, north-
central, and southeastern parts of the county

Elevation range: 1,080 to 4,880 feet

Landform: South- to west-facing mountain slopes

Landform position: Side slopes

Shape of areas: Irregular

Size of areas: Up to 521 acres

Map Unit Composition

Ditney soil and similar inclusions: 40 percent
Unicoi soil and similar inclusions: 35 percent
Rock outcrop: 20 percent

Dissimilar inclusions: 5 percent

Typical Profile
Ditney

Surface layer:
0 to 3 inches—brown channery sandy loam

Subsoil:
3 to 26 inches—dark yellowish brown channery fine sandy loam

Bedrock:
26 to 80 inches—unweathered, hard metagraywacke
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Unicoi

Surface layer:
0 to 1 inch—dark brown channery loam
1 to 4 inches—dark yellowish brown channery fine sandy loam

Subsoil:
4 to 15 inches—dark yellowish brown very flaggy fine sandy loam

Bedrock:
15 to 80 inches—unweathered, hard metagraywacke

Rock outcrop

This part of the map unit predominantly consists of metagraywacke and quartzite
bedrock exposed at the surface.

Properties and Qualities of the Ditney and Unicoi Soils

Depth class: Dithney—moderately deep; Unicoi—shallow

Drainage class: Ditney—well drained; Unicoi—somewhat excessively drained

General texture class: Ditney—loamy; Unicoi—loamy with many rock fragments

Permeability: Moderately rapid

Available water capacity: \ery low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Very steep

Soil slippage potential: Ditney—medium; Unicoi—high

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: About 3 percent flagstones and stones that average
about 6 to 24 inches in length and are about 3 to 25 feet apart

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: Dithey—20 to 40 inches to hard bedrock; Unicoi—7 to 20 inches to
hard bedrock

Other distinctive properties: Water movement along bedrock contacts; soils subject to
downslope movement when lateral support is removed and to differential settling
when used as fill material; low natural fertility

Minor Components

Dissimilar inclusions:

* Random areas of Soco and Stecoah soils that have soft bedrock at a depth of 20 to
60 inches

+ Soils that have hard bedrock at a depth of 1 to 7 inches, adjacent to rock outcrops

» Spivey and Northcove soils that have thicker surface layers with more organic
matter, have more rock fragments in the subsoil, and have bedrock at a depth of
more than 60 inches; in drainageways and below rock outcrops

+ Santeetlah soils that have thicker surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, in concave areas at the heads of drains
and on footslopes
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Figure 13.—An area of Ditney-Unicoi-Rock outcrop complex, 50 to 95 percent slopes, very stony.
Very steep slopes and depth to bedrock limit accessibility and land use potential in areas of this
map unit.

» Cheoah and Jeffrey soils that have thicker surface layers with more organic matter,
on north- to east-facing side slopes

+ Random areas of soils on slopes of less than 50 percent or more than 95 percent

* Areas of rubble land below rock outcrops and in drainageways

* Random areas where landslides have occurred

* Prominent ridges and upper side slopes that are subject to frequent rime ice in
winter and damaging high winds year-round

Similar inclusions:
 Ditney soils that have surface layers of fine sandy loam or loam
+ Unicoi soils that have surface layers of sandy loam or fine sandy loam

Land Use
Dominant Uses: Wildlife habitat (fig. 13)

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
depth to bedrock, and extent of rock outcrops. A site should be selected on better
suited soils.
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Pasture and hayland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for the production of pasture and hay crops
because of the slope, erodibility, depth to bedrock, and extent of rock outcrops. A site
should be selected on better suited soils.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, depth to bedrock, and extent of rock outcrops. A site should be
selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Very low

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for timber production because of the slope,
erodibility, low productivity, low volume, depth to bedrock, and extent of rock
outcrops. A site should be selected on better suited soils.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the slope, erodibility, depth
to bedrock, and extent of rock outcrops. A site should be selected on better suited
soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
slope, depth to bedrock, and extent of rock outcrops. Contact the local Health
Department for additional guidance.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the slope,
erodibility, depth to bedrock, and extent of rock outcrops. A site should be selected
on better suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope,
erodibility, depth to bedrock, and extent of rock outcrops. A site should be selected
on better suited soils.

Interpretive Groups

Land capability classification: Ditney and Unicoi—7s; Rock outcrop—8s
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EtA—EIla silt loam, 0 to 2 percent slopes, occasionally
flooded

Setting

Landscape: Mountain valleys of low and intermediate mountains, dominantly near
Robbinsville and the Yellow Creek area in the central and northern parts of the
county

Elevation range: 1,460 to 2,360 feet

Landform: Flood plains

Landform position: Planar to slightly concave bottomland slopes

Shape of areas: Irregular

Size of areas: Up to 68 acres

Map Unit Composition

Ela soil and similar inclusions: 90 percent
Dissimilar inclusions: 10 percent

Typical Profile

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 16 inches—black silt loam

Underlying material:

16 to 32 inches—dark grayish brown fine sandy loamy with mottles in shades of red
and gray

32 to 80 inches—dark grayish brown extremely cobbly sandy loam

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Poorly drained

General texture class: Loamy in the upper part and sandy-skeletal in the lower part

Permeability: Moderately rapid in the surface horizon and the upper portion of the
underlying material and rapid in the lower portion

Available water capacity: Low

Depth to seasonal high water table: 1.0 foot or less from December through May and
0.5 foot to 1.5 feet from June through November

Hazard of flooding: Occasional, throughout the year with standing water for less than 2
days

Shrink-swell potential: Low

Slope class: Nearly level

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: None or slight

Organic matter content of surface layer: High or very high

Potential for frost action: Moderate

Special climatic conditions: Soil subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Very strongly acid to slightly acid throughout the profile

Parent material: Alluvium derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches

Depth to contrasting material: 20 to 40 inches to deposits of gravel and cobbles that
are stratified with sandy or loamy material
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Other distinctive properties: Soil subject to ponding for brief periods throughout the
year; soil subject to overland flow of storm water from adjacent uplands

Minor Components

Dissimilar inclusions:

» Somewhat poorly drained Cullowhee soils, in the slightly higher-lying positions

+ Soils that have strata with a high content of rock fragments at a depth of more than
40 inches, in the slightly higher-lying positions

 Soils that are rarely flooded, on adjacent toeslopes

» Poorly drained soils that have clayey subsoils, in low-lying depressions in backwater
areas

* Random areas of soils on slopes of more than 2 percent

Similar inclusions:
 Ela soils that have surface layers of loam or fine sandy loam

Land Use

Dominant Uses: Pasture
Other Uses: Cropland, hayland, and wildlife habitat

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the wetness and
flooding. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Poorly suited

Management concerns: Flooding, wetness, pesticide retention, soil fertility, nutrient

leaching, and erodibility

Management measures and considerations:

» While most flooding occurs during the winter months, there is a risk of crop loss
during the growing season.

+ Maintaining existing drainageways and ditches helps to remove excess water.

» This soil may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

 Using split applications helps to increase the effectiveness of lime and fertilizer and
helps to avoid the leaching of plant nutrients below the rooting zone and into the
water table.

 Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

» Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
wetness and flooding. A site should be selected on better suited soils.
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Woodland Management and Productivity

Potential for commercial species: Very low woodland productivity

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for timber production because of the wetness and
flooding. A site should be selected on better suited soils.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the flooding and wetness.
A site should be selected on better suited soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
flooding, wetness, and poor filtering capacity. Contact the local Health Department
for additional guidance.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the wetness and
flooding. A site should be selected on better suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the wetness
and flooding. A site should be selected on better suited soils.

Interpretive Groups

Land capability classification: Tw

FvA—Fluvaquents, ponded, 0 to 3 percent slopes,
frequently flooded

Setting

Landscape: Mountains valleys of low and intermediate mountains at the head of
Tallulah Creek in the southeastern part of the county

Elevation range: 2,580 to 2,650 feet

Landform: Flood plains

Landform position: Planar to slightly concave bottomland slopes

Shape of areas: Long and narrow

Size of areas: Up to 104 acres

Map Unit Composition

Fluvaquents and similar inclusions: 90 percent
Dissimilar inclusions: 10 percent
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Typical Profile

This map unit consists of low-lying, disturbed cut and fill areas where soil and
the underlying material has been removed and placed on an adjacent site. Areas
include former golf course fairways, golf cart paths, building sites, and abandoned
pond sites. Also included are depressions filled with construction debris and covered
with soil material. These areas were reclaimed for wetland mitigation and are subject
to scouring and deposition during flooding. A typical profile is not given due to the
variable nature of the soil.

Soil Properties and Qualities

Note: Properties are variable and dependent on the type of fill material used and the
extent of disturbance by flooding. An onsite investigation is needed to determine
the suitability and limitations of any area within this map unit.

Depth class: Very deep

Drainage class: Very poorly drained or poorly drained

General texture class: Loamy to a depth of 40 to more than 60 inches over deposits of
gravel and cobbles that are stratified with sandy and loamy material

Permeability: Moderate

Available water capacity: Low or moderate

Depth to seasonal high water table: Variable; occasionally 3 to 6 feet and more
commonly 1.0 foot or less from December through May and 0.5 foot to 1.5 feet
from June through November

Hazard of flooding: Frequent, throughout the year with standing water for less than 2
days

Shrink-swell potential: Low

Slope class: Nearly level or gently sloping

Soil slippage potential: None

Extent of erosion: None to moderate

Hazard of water erosion: None to severe

Organic matter content of surface layer: Low

Potential for frost action: Moderate

Special climatic conditions: Soils subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Very strongly acid to slightly acid throughout the profile, except where
surface layers have been limed

Parent material: Loamy fill material

Depth to bedrock: More than 60 inches

Depth to contrasting material: 40 to more than 60 inches to deposits of gravel and
cobbles that are stratified with sandy or loamy material

Other distinctive properties: Potential for differential settling; soils subject to overland
flow of storm water from adjacent uplands; soils subject to scouring and deposition
during flooding; soils subject to ponding throughout the year

Minor Components

Dissimilar inclusions:

» Areas that are occasionally flooded or rarely flooded for very brief periods

» Udorthents, loamy, rarely flooded, along the edges of map unit delineations

* Random areas of somewhat poorly drained Cullowhee and poorly drained Ela soils
that are loamy in the upper part and are 20 to 40 inches deep to strata with a high
content of rock fragments

+ Areas of poorly drained Hemphill soils along the edges of map unit delineations
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* Random areas of moderately well drained Dellwood and Reddies soils that are
loamy in the upper part and have strata with a high content of rock fragments at a
depth of 8 to 40 inches

» Areas of well drained Northcove and Lonon soils which have strata with a high
content of rock fragments at a depth of 8 to more than 40 inches, along the edges of
map unit delineations

* Random areas of soils on slopes of more than 3 percent

Similar inclusions:
+ Soils that are similar to Fluvaquents but have sandy or clayey underlying material

Land Use
Dominant Uses: Wildlife habitat and wetland mitigation
Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the wetness and
flooding. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for pasture and hayland production because of the
wetness and flooding. A site should be selected on better suited soils.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
wetness and flooding. A site should be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Very low

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for timber production because of the wetness and
flooding. A site should be selected on better suited soils.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the flooding and wetness.
A site should be selected on better suited soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
wetness, poor filtering capacity, and flooding. A site should be selected on better
suited soils.

Local roads and streets
Suitability: Unsuited
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Management concerns:
» This map unit is severely limited for roads and streets because of the flooding and
wetness. A site should be selected on better suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the wetness
and flooding. A site should be selected on better suited soils.

Interpretive Groups

Land capability classification: 8w

HcD—Heintooga-Chiltoskie complex, 15 to 30 percent
slopes, bouldery

Setting

Landscape: High mountains in the western and eastern parts of the county
Elevation range: 4,350 to 5,350 feet

Landform: Coves and drainageways

Landform position: Head slopes, footslopes, and toeslopes

Shape of areas: Irregular or long and narrow

Size of areas: Up to 114 acres

Map Unit Composition

Heintooga soil and similar inclusions: 55 percent
Chiltoskie soil and similar inclusions: 35 percent
Dissimilar inclusions: 10 percent

Typical Profile
Heintooga

Surface layer:
0 to 11 inches—dark brown very flaggy loam

Subsoil:
11 to 25 inches—brown extremely channery fine sandy loam
25 to 80 inches—yellowish brown extremely flaggy coarse sandy loam

Chiltoskie

Surface layer:
0 to 7 inches—very dark brown loam

Subsoil:
7 to 41 inches—dark yellowish brown loam
41 to 80 inches—yellowish brown very channery sandy loam

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Well drained

General texture class: Heintooga—Iloamy with many rock fragments; Chiltoskie—
loamy

Permeability: Moderately rapid

Available water capacity: Low

Depth to seasonal high water table: More than 6.0 feet
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Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Moderately steep

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered stones and boulders that average
about 15 to 48 inches in length and are about 25 to 75 feet apart

Organic matter content of surface layer: Very high

Potential for frost action: Moderate

Special climatic conditions: Soils subject to prolonged freezing temperatures and rime
ice in winter, high rainfall, and a short growing season

Soil reaction: Heintooga—ultra acid to strongly acid throughout; Chiltoskie—extremely
acid to strongly acid throughout

Parent material: Colluvium derived from low-grade metamorphic rock

Depth to bedrock: More than 60 inches

Other distinctive properties: Random areas of seeps and springs; soils subject to
overland flow of storm water from adjacent uplands; a high content of rock
fragments in the Heintooga soil

Minor Components

Dissimilar inclusions:

* Areas of rubble land in drainageways

» Soils that have a seasonal high water table at a depth of less than 6.0 feet, in
depressions and on toeslopes

+ Soils that have bedrock at a depth of less than 6.0 feet, in drainageways and on the
outer edge of map unit delineations

» Random areas of soils on slopes of less than 15 percent or more than 30 percent

» Unprotected areas that are windswept

Similar inclusions:
» Heintooga and Chiltoskie soils that have surface layers of sandy loam or fine sandy
loam

Land Use
Dominant Uses: Wildlife habitat and recreation
Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
bouldery surface, and short growing season. A site on better suited soils should be
selected.

Pasture and hayland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for the production of pasture and hay crops
because of the bouldery surface and short growing season. A site on better suited
soils should be selected.

Orchards and ornamental crops
Suitability: Unsuited

102



Soil Survey of Graham County, North Carolina

Management concerns:

» This map unit is severely limited for orchards and ornamental crops because of the
bouldery surface and short growing season. A site on better suited soils should be
selected.

Woodland Management and Productivity

Potential for commercial species: Not used

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for timber production because of the bouldery
surface, short growing season, and low productivity. A site on better suited soils
should be selected.

Urban Development

Dwellings

Suitability: Heintooga—unsuited; Chiltoskie—poorly suited
Management concerns:

» This map unit is not managed for dwellings.

Septic tank absorption fields

Suitability: Heintooga—unsuited; Chiltoskie—poorly suited
Management concerns:

» This map unit is not managed for septic tank absorption fields.

Local roads and streets

Suitability: Poorly suited

Management concerns: Heintooga—slope, erodibility, large stones, seeps and springs,

frost action, and differential settling; Chiltoskie—slope, erodibility, large stones,
seeps and springs, and frost action

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and
fill slopes as soon as possible help to prevent soil slippage and excessive soil
erosion.

+ Large stones and boulders will be encountered during excavation.

* Intercepting and diverting underground water from seeps and springs helps to
stabilize cut and fill slopes.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to minimize the damage from frost
heaving.

» The Heintooga soil is subject to uneven settling and may be unstable if not properly
compacted.

* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads so that they conform to the natural slope help to improve soil strength.

Lawns and landscaping

Suitability: Poorly suited

Management concerns:

» This map unit is not managed for lawns and landscaping.
Interpretive Groups

Land capability classification: Heintooga—6s; Chiltoskie—4c
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HdE—Heintooga-Chiltoskie complex, 30 to 50 percent
slopes, very bouldery

Setting

Landscape: High mountains in the western and eastern parts of the county
Elevation range: 4,400 to 5,430 feet

Landform: Coves and drainageways

Landform position: Head slopes, footslopes, and toeslopes

Shape of areas: Irregular or long and narrow

Size of areas: Up to 34 acres

Map Unit Composition

Heintooga soil and similar inclusions: 55 percent
Chiltoskie soil and similar inclusions: 35 percent
Dissimilar inclusions: 10 percent

Typical Profile
Heintooga

Surface layer:
0 to 11 inches—dark brown very flaggy loam

Subsoil:
11 to 25 inches—brown extremely channery fine sandy loam
25 to 80 inches—yellowish brown extremely flaggy coarse sandy loam

Chiltoskie

Surface layer:
0 to 7 inches—very dark brown loam

Subsoil:
7 to 41 inches—dark yellowish brown loam
41 to 80 inches—yellowish brown very channery sandy loam

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Well drained

General texture class: Heintooga—loamy with many rock fragments; Chiltoskie—
loamy

Permeability: Moderately rapid

Available water capacity: Low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Steep

Soil slippage potential: Heintooga—medium; Chiltoskie—low

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: About 3 percent stones and boulders that average
about 15 to 48 inches in length and are about 10 to 65 feet apart

Organic matter content of surface layer: Very high

Potential for frost action: Moderate

Special climatic conditions: Soils subject to prolonged freezing temperatures and rime
ice in winter, high rainfall, and a short growing season
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Soil reaction: Heintooga—ultra acid to strongly acid throughout; Chiltoskie—extremely
acid to strongly acid throughout

Parent material: Colluvium derived from low-grade metamorphic rock

Depth to bedrock: More than 60 inches

Other distinctive properties: Random areas of seeps and springs; soils subject to
overland flow of storm water from adjacent uplands; soil slippage potential when
soils are saturated; a high content of rock fragments in the Heintooga soil

Minor Components

Dissimilar inclusions:

* Areas of rubble land below rock outcrops and in drainageways

* Random areas of soils that have more clay in the subsoil

 Soils that are poorly drained, in areas of seeps and springs

» Soils that have a seasonal high water table at a depth of less than 6.0 feet, in
depressions and on toeslopes

+ Soils that have bedrock at a depth of less than 6.0 feet, in drainageways and on the
outer edge of map unit delineations

» Random areas of soils on slopes of less than 30 percent or more than 50 percent

» Unprotected areas that are windswept

Similar inclusions:
» Heintooga and Chiltoskie soils that have surface layers of sandy loam or fine sandy
loam

Land Use
Dominant Uses: Wildlife habitat and recreation
Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
very bouldery surface, and short growing season. A site on better suited soils should
be selected.

Pasture and hayland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for the production of pasture and hay crops
because of the very bouldery surface and short growing season. A site on better
suited soils should be selected.

Orchards and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchards and ornamental crops because of the
very bouldery surface and short growing season. A site on better suited soils should
be selected.

Woodland Management and Productivity

Potential for commercial species: Not used

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for timber production because of the very bouldery
surface, short growing season, and low productivity. A site on better suited soils
should be selected.

105



Soil Survey of Graham County, North Carolina

Urban Development

Dwellings

Suitability: Heintooga—unsuited; Chiltoskie—poorly suited
Management concerns:

» This map unit is not managed for dwellings.

Septic tank absorption fields

Suitability: Heintooga—unsuited; Chiltoskie—poorly suited
Management concerns:

» This map unit is not managed for septic tank absorption fields.

Local roads and streets

Suitability: Poorly suited

Management concerns: Heintooga—slope, erodibility, large stones, seeps and springs,

frost action, and differential settling; Chiltoskie—slope, erodibility, large stones,
seeps and springs, and frost action

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

+ Large stones and boulders will be encountered during excavation.

* Intercepting and diverting underground water from seeps and springs helps to
stabilize cut and fill slopes.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to minimize the damage from frost
heaving.

» The Heintooga soil is subject to uneven settling and may be unstable if not properly
compacted.

* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads so that they conform to the natural slope help to improve soil strength.

Lawns and landscaping

Suitability: Poorly suited

Management concerns:

» This map unit is not managed for lawns and landscaping.

Interpretive Groups

Land capability classification: 7s

HmA—Hemphill loam, 0 to 3 percent slopes, rarely
flooded

Setting

Landscape: Mountains valleys of intermountain hills and low and intermediate
mountains, dominantly near Robbinsville and along Tallulah and Sweetwater
Creeks, in the central and southeastern parts of the county

Elevation range: 1,830 to 2,620 feet

Landform: Low stream terraces

Landform position: Planar to slightly concave bottomland slopes

Shape of areas: Irregular

Size of areas: Up to 28 acres
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Map Unit Composition

Hemphill soil and similar inclusions: 80 percent
Dissimilar inclusions: 20 percent

Typical Profile

Surface layer:
0 to 11 inches—very dark brown loam

Subsoil:
11 to 34 inches—light gray clay loam
34 to 80 inches—light gray clay loam with mottles in shades of strong brown

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Very poorly drained

General texture class: Clayey

Permeability: Moderately slow in the surface horizon, slow in the subsoil, and
moderate in the underlying material

Available water capacity: High

Depth to seasonal high water table: 1.0 foot or less from December through May and
0.5 foot to 1.5 feet from June through November

Hazard of flooding: Rare, throughout the year with standing water for less than 2 days

Shrink-swell potential: Low

Slope class: Nearly level

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: None or slight

Organic matter content of surface layer: High

Potential for frost action: Moderate

Special climatic conditions: Soil subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Very strongly acid to neutral throughout the profile

Parent material: Alluvium derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches

Other distinctive properties: Random areas of seeps and springs; soil subject to
overland flow of storm water from adjacent uplands

Minor Components

Dissimilar inclusions:

* Moderately well drained Dillard soils that have less clay in the subsoil, on low stream
terraces and toeslopes

» Thurmont soils that have a water table at a depth of 40 to 60 inches, on toeslopes

» Well drained soils that have loamy subsoils, along stream channels

+ Somewhat poorly drained Cullowhee soils that have less clay in the subsoil, along
stream channels

» Well drained Statler soils on low terraces

* Random areas of soils on slopes of more than 3 percent

Similar inclusions:
» Hemphill soils that have surface layers of clay loam
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Land Use

Dominant Uses: Pasture and hayland
Other Uses: Cropland and wildlife habitat

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the wetness and
flooding. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Poorly suited

Management concerns: Flooding, wetness, pesticide retention, soil fertility, nutrient

leaching, and erodibility

Management measures and considerations:

» While most flooding occurs during the winter months, there is a risk of crop loss
during the growing season.

* Maintaining existing drainageways and ditches helps to remove excess water.

» This soil may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer and the clay content of the subsoil. The
concentration of pesticides may be damaging to future crops.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

 Using split applications helps to increase the effectiveness of lime and fertilizer and
helps to avoid the leaching of plant nutrients below the rooting zone and into the
water table.

 Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

» Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
wetness and flooding. A site should be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Very low

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for timber production because of the wetness and
flooding. A site should be selected on better suited soils.

Urban Development

Dwellings
Suitability: Unsuited
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Management concerns:
» This map unit is severely limited for dwellings because of the flooding and wetness.
A site should be selected on better suited soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of
the flooding and wetness. Contact the local Health Department for additional
guidance.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the wetness and
flooding. A site should be selected on better suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the wetness
and flooding. A site should be selected on better suited soils.

Interpretive Groups

Land capability classification: 4w

JbC—Junaluska-Brasstown complex, 8 to 15 percent
slopes

Setting

Landscape: Low and intermediate mountains and intermountain hills, dominantly in the
central and northern parts of the county

Elevation range: 1,810 to 2,580 feet

Landform: Ridges

Landform position: Summits

Shape of areas: Long and narrow

Size of areas: Up to 42 acres

Map Unit Composition

Junaluska soil and similar inclusions: 50 percent
Brasstown soil and similar inclusions: 40 percent
Dissimilar inclusions: 10 percent

Typical Profile

Junaluska

Surface layer:

0 to 2 inches—moderately decomposed plant material
2 to 4 inches—brown fine sandy loam

4 to 11 inches—strong brown fine sandy loam

Subsoil:
11 to 21 inches—yellowish red sandy clay loam
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Underlying material:
21 to 26 inches—yellowish red and red fine sandy loam saprolite

Bedrock:
26 to 80 inches—weathered metasandstone

Brasstown

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 6 inches—dark brown channery fine sandy loam

Subsoil:

6 to 10 inches—yellowish red channery clay loam
10 to 29 inches—red channery sandy clay loam
29 to 37 inches—red channery fine sandy loam

Underlying material:
37 to 46 inches—channery very fine sandy loam saprolite multicolored in shades of

red and brown

Bedrock:
46 to 80 inches—weathered, interbedded metasandstone and phyllite

Soil Properties and Qualities

Depth class: Junaluska—moderately deep; Brasstown—deep
Drainage class: Well drained

General texture class: Loamy

Permeability: Moderate

Available water capacity: Junaluska—low; Brasstown—moderate
Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Strongly sloping

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been

removed

Hazard of water erosion: Severe

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to moderately acid throughout the profile

Parent material: Residuum weathered from low-grade metasedimentary rock
Depth to bedrock: Junaluska—20 to 40 inches; Brasstown—40 to 60 inches to soft

bedrock

Minor Components

Dissimilar inclusions:

Random areas of Soco and Stecoah soils that have less clay in the subsoil and have
soft bedrock at a depth of 20 to 60 inches

Random areas of Tsali soils that have soft bedrock at a depth of 10 to 20 inches
Random areas of soils that have clayey subsoils and have bedrock at a depth of 40
to more than 60 inches

Random areas of soils that have more mica in the subsoil and have bedrock at a
depth of 20 to more than 60 inches

Random areas of severely eroded soils where underlying material is exposed at the
surface
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» Lonon soils that have thick surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, in saddles and gaps and in concave
areas at the head of drains

» Thurmont soils that have a water table at a depth of 40 to 60 inches, in depressions
and drainageways

» Random areas of soils on slopes of less than 8 percent or more than 15 percent

Similar inclusions:
+ Junaluska and Brasstown soils that have surface layers of sandy loam or loam

Land Use

Dominant Uses: Building site development, pasture, and hayland
Other Uses: Cropland and woodland

Agricultural Development

Cropland
Suitability: Suited
Management concerns: Junaluska—equipment use, erodibility, tilth, soil fertility, rooting
depth, and droughtiness; Brasstown—equipment use, erodibility, tilth, soil fertility,
and rooting depth
Management measures and considerations:
» Using conservation practices, such as contour farming, winter cover crops, and
crop rotations which include grasses and legumes, helps to minimize soil erosion,
maximize the infiltration of rainfall, increase the available water capacity, and
improve soil fertility.
* The slope may limit equipment use in the steeper areas.
 Avoiding tillage during wet periods, incorporating crop residue into the soil, or leaving
residue on the soil surface helps to minimize clodding and crusting and increases
the infiltration of rainfall.
* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes crop productivity.
» Because of the low available water capacity due to the moderately deep rooting
depth, the Junaluska soil is difficult to manage for cultivated crops.

Pasture and hayland

Suitability: Well suited

Management concerns: Junaluska—equipment use, erodibility, soil fertility, rooting

depth, and droughtiness; Brasstown—equipment use, erodibility, soil fertility, and
rooting depth

Management measures and considerations:

» The slope may limit the use of equipment in the steeper areas when harvesting hay
crops.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

* Preparing seedbeds on the contour or across the slope helps to minimize soil
erosion and increases germination.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

* Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.
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» Because of the low available water capacity due to the moderately deep rooting
depth, the Junaluska soil is difficult to manage for the production of pasture and hay
crops.

Orchard and ornamental crops

Suitability: Junaluska—poorly suited; Brasstown—suited

Management concerns: Junaluska—equipment use, erodibility, soil fertility, ball and

burlap harvesting, plant shape, rooting depth, and droughtiness; Brasstown—
equipment use, erodibility, soil fertility, ball and burlap harvesting, plant shape, and
rooting depth

Management measures and considerations:

« Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

* The slope may limit equipment use in the steeper areas.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

 Avoiding ball and burlap harvesting during dry periods helps to prevent fracture of
the ball and separation of the soil from the roots caused by a low moisture content
and a minimal clay content.

» The slope affects the shape of ornamentals on the uphill side.

» Because of the restricted movement of air and water due to the clay content of the
subsoil, phytophthora root disease is a potential limitation for Fraser fir and other
susceptible ornamentals.

 In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

* Because of the low available water capacity and windthrow hazard due to the
moderately deep rooting depth, the Junaluska soil is difficult to manage for orchard
and ornamental crops.

Woodland Management and Productivity

Potential for commercial species: Low or moderate for upland hardwoods and high for
eastern white pine
Suitability: Suited
Management concerns: Junaluska—equipment use, erodibility, rooting depth, and
windthrow hazard; Brasstown—equipment use, erodibility, and rooting depth

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

» Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the silt and clay content in the subsoil.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

+ Livestock should not be allowed to graze in areas managed for woodland.

» Using improved varieties of eastern white pine helps to increase productivity.
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Figure 14.—Housing in an area of Junaluska-Brasstown complex, 8 to 15 percent slopes, is in the
foreground. This map unit is better suited to the construction of homes than areas of Ditney-
Unicoi-Rock outcrop complex, 50 to 95 percent slopes, very stony, in the background.

* Replanting may be necessary on warm, south- to west-facing slopes because of
reduced soil moisture. Planting when the soil is moist for extended periods helps to
increase seedling survival rates.

* Productivity is limited in areas of the Junaluska soil because of the limited rooting
depth.

Urban Development

Dwellings

Suitability: Suited (fig. 14)

Management concerns: Slope, erodibility, corrosivity, and depth to bedrock

Management measures and considerations:

 Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

+ Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

» The sail is slippery and sticky when wet and slow to dry.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

Septic tank absorption fields
Suitability: Poorly suited
Management concerns: Slope and depth to bedrock

113



Soil Survey of Graham County, North Carolina

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

* Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

* Locating and using areas of the deeper Brasstown soil may improve the
performance of filter fields.

» Raking trench walls helps to prevent the sealing of soil pores which may occur
during the excavation of septic tank absorption fields.

* Increasing the size of the septic tank absorption field helps to improve performance.

Local roads and streets

Suitability: Suited

Management concerns: Slope, low strength, erodibility, depth to bedrock, and frost

action

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

» The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping

Suitability: Suited

Management concerns: Junaluska—slope, erodibility, soil fertility, depth to bedrock,

and droughtiness; Brasstown—slope, erodibility, soil fertility, and depth to bedrock

Management measures and considerations:

+ Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Avoiding the use of heavy equipment in areas to be landscaped helps to prevent soil
compaction.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

» The soil is slippery and sticky when wet and slow to dry.

 Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Because of the restricted movement of air and water due to the clay content of the
subsoil, phytophthora root disease is a potential limitation for Fraser fir and other
susceptible ornamentals.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of the moderately deep rooting depth, the Junaluska soil is difficult to
manage for lawns and landscaping, especially if the soil has been disturbed.

* If excavated material is to be used for landscaping, any soft bedrock will need to be
crushed or removed.
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Interpretive Groups

Land capability classification: 3e

JbD—Junaluska-Brasstown complex, 15 to 30 percent
slopes

Setting

Landscape: Low and intermediate mountains and intermountain hills, dominantly in the
central and northern parts of the county

Elevation range: 1,420 to 3,900 feet

Landform: Ridges and mountain slopes

Landform position: Summits and side slopes

Shape of areas: Long and narrow on summits and irregular on side slopes

Size of areas: Up to 227 acres

Map Unit Composition

Junaluska soil and similar inclusions: 50 percent
Brasstown soil and similar inclusions: 40 percent
Dissimilar inclusions: 10 percent

Typical Profile
Junaluska

Surface layer:

0 to 2 inches—moderately decomposed plant material
2 to 4 inches—brown fine sandy loam

4 to 11 inches—strong brown fine sandy loam

Subsoil:
11 to 21 inches—yellowish red sandy clay loam

Underlying material:
21 to 26 inches—yellowish red and red fine sandy loam saprolite

Bedrock:
26 to 80 inches—weathered metasandstone

Brasstown

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 6 inches—dark brown channery fine sandy loam

Subsoil:

6 to 10 inches—yellowish red channery clay loam
10 to 29 inches—red channery sandy clay loam
29 to 37 inches—red channery fine sandy loam

Underlying material:
37 to 46 inches—channery very fine sandy loam saprolite multicolored in shades of
red and brown

Bedrock:
46 to 80 inches—weathered, interbedded metasandstone and phyllite

Soil Properties and Qualities

Depth class: Junaluska—moderately deep; Brasstown—deep
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Drainage class: Well drained

General texture class: Loamy

Permeability: Moderate

Available water capacity: Junaluska—low; Brasstown—moderate

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Moderately steep

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been

removed

Hazard of water erosion: Very severe

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to moderately acid throughout the profile

Parent material: Residuum weathered from low-grade metasedimentary rock
Depth to bedrock: Junaluska—20 to 40 inches; Brasstown—40 to 60 inches to soft

bedrock

Minor Components

Dissimilar inclusions:

Random areas of Soco and Stecoah soils that have less clay in the subsoil and have
soft bedrock at a depth of 20 to 60 inches

Random areas of Tsali soils that have soft bedrock at a depth of 10 to 20 inches
Random areas of soils that have more mica in the subsoil and have bedrock at a
depth of 20 to more than 60 inches

Random areas of severely eroded soils where underlying material is exposed at the
surface

Lonon soils that have thick surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, in saddles and gaps and in concave
areas at the head of drains

Thurmont soils that have a water table at a depth of 40 to 60 inches, in depressions
and drainageways

Random areas of soils on slopes of less than 15 percent or more than 30 percent

Similar inclusions:

Junaluska and Brasstown soils that have surface layers of sandy loam or loam

Land Use

Dominant Uses: Pasture, hayland, and building site development
Other Uses: Woodland, wildlife habitat, cropland, and recreation

Agricultural Development

Cropland
Suitability: Poorly suited
Management concerns: Junaluska—equipment use, erodibility, tilth, soil fertility, rooting

depth, and droughtiness; Brasstown—equipment use, erodibility, tilth, soil fertility,
and rooting depth

Management measures and considerations:

These soils are difficult to manage for cultivated crops because the slope limits
equipment use.

» Using conservation practices, such as contour farming, winter cover crops, and

crop rotations which include grasses and legumes, helps to minimize soil erosion,

116



Soil Survey of Graham County, North Carolina

maximize the infiltration of rainfall, increase the available water capacity, and
improve soil fertility.

 Avoiding tillage during wet periods, incorporating crop residue into the soil, or leaving
residue on the soil surface helps to minimize clodding and crusting and increases
the infiltration of rainfall.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes crop productivity.

» Because of the low available water capacity due to the moderately deep rooting
depth, the Junaluska soil is difficult to manage for cultivated crops.

Pasture and hayland

Suitability: Suited

Management concerns: Junaluska—equipment use, erodibility, soil fertility, rooting

depth, and droughtiness; Brasstown—equipment use, erodibility, soil fertility, and
rooting depth

Management measures and considerations:

* The slope limits the use of equipment in the steeper areas.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

 Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

» Because of the low available water capacity due to the moderately deep rooting
depth, the Junaluska soil is difficult to manage for the production of pasture and hay
crops.

Orchard and ornamental crops

Suitability: Junaluska—poorly suited; Brasstown—suited

Management concerns: Junaluska—equipment use, erodibility, soil fertility, ball and

burlap harvesting, plant shape, rooting depth, and droughtiness; Brasstown—
equipment use, erodibility, soil fertility, ball and burlap harvesting, plant shape, and
rooting depth

Management measures and considerations:

» These soils may be difficult to manage for orchard or ornamental crops because the
slope limits equipment use.

« Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

 Avoiding ball and burlap harvesting during dry periods helps to prevent fracture of
the ball and separation of the soil from the roots caused by a low moisture content
and a minimal clay content.

* The slope affects the shape of ornamentals on the uphill side.

» Because of the restricted movement of air and water due to the clay content of the
subsoil, phytophthora root disease is a potential limitation for Fraser fir and other
susceptible ornamentals.

 In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of the low available water capacity and windthrow hazard due to the
moderately deep rooting depth, the Junaluska soil is difficult to manage for orchard
and ornamental crops.
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Woodland Management and Productivity

Potential for commercial species: Low or moderate for upland hardwoods and high for
eastern white pine
Suitability: Suited
Management concerns: Junaluska—equipment use, erodibility, rooting depth, and
windthrow hazard; Brasstown—equipment use, erodibility, and rooting depth

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

» Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the silt and clay content in the subsoil.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

+ Livestock should not be allowed to graze in areas managed for woodland.

» Productivity is limited in areas of the Junaluska soil because of the limited rooting
depth.

Urban Development

Dwellings

Suitability: Poorly suited

Management concerns: Slope, erodibility, corrosivity, and depth to bedrock

Management measures and considerations:

+ Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

 Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

Septic tank absorption fields

Suitability: Poorly suited

Management concerns: Slope and depth to bedrock

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

« Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

 Locating and using areas of the deeper Brasstown soil may improve the
performance of filter fields.

» Raking trench walls helps to prevent the sealing of soil pores which may occur
during the excavation of septic tank absorption fields.

Local roads and streets
Suitability: Poorly suited
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Management concerns: Slope, low strength, erodibility, depth to bedrock, and frost
action

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

 Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping

Suitability: Poorly suited

Management concerns: Junaluska—slope, erodibility, soil fertility, depth to bedrock,

and droughtiness; Brasstown—slope, erodibility, soil fertility, and depth to bedrock

Management measures and considerations:

+ Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Avoiding the use of heavy equipment in areas to be landscaped helps to prevent soil
compaction.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

 Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Because of the restricted movement of air and water due to the clay content of the
subsoil, phytophthora root disease is a potential limitation for Fraser fir and other
susceptible ornamentals.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of the moderately deep rooting depth, the Junaluska soil is difficult to
manage for lawns and landscaping, especially if the soil has been disturbed.

* If excavated material is to be used for landscaping, any soft bedrock will need to be
crushed or removed.

Interpretive Groups

Land capability classification: 4e

JbE—Junaluska-Brasstown complex, 30 to 50 percent
slopes

Setting

Landscape: Low and intermediate mountains and intermountain hills, dominantly in the
central and northern parts of the county

Elevation range: 1,230 to 3,760 feet

Landform: Mountain slopes
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Landform position: Side slopes
Shape of areas: Irregular
Size of areas: Up to 290 acres

Map Unit Composition

Junaluska soil and similar inclusions: 50 percent
Brasstown soil and similar inclusions: 40 percent
Dissimilar inclusions: 10 percent

Typical Profile
Junaluska

Surface layer:

0 to 2 inches—maoderately decomposed plant material
2 to 4 inches—brown fine sandy loam

4 to 11 inches—strong brown fine sandy loam

Subsoil:
11 to 21 inches—yellowish red sandy clay loam

Underlying material:
21 to 26 inches—yellowish red and red fine sandy loam saprolite

Bedrock:
26 to 80 inches—weathered metasandstone

Brasstown

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 6 inches—dark brown channery fine sandy loam

Subsoil:

6 to 10 inches—yellowish red channery clay loam
10 to 29 inches—red channery sandy clay loam
29 to 37 inches—red channery fine sandy loam

Underlying material:
37 to 46 inches—channery very fine sandy loam saprolite multicolored in shades of
red and brown

Bedrock:
46 to 80 inches—weathered, interbedded metasandstone and phyllite

Soil Properties and Qualities

Depth class: Junaluska—moderately deep; Brasstown—deep

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderate

Available water capacity: Junaluska—low; Brasstown—moderate

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Steep

Soil slippage potential: Low

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Organic matter content of surface layer: Low to high
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Potential for frost action: Moderate

Soil reaction: Extremely acid to moderately acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: Junaluska—20 to 40 inches; Brasstown—40 to 60 inches to soft
bedrock

Other distinctive properties: Potential for downslope movement when lateral support is
removed

Minor Components

Dissimilar inclusions:

* Random areas of Soco and Stecoah soils that have less clay in the subsoil and have
soft bedrock at a depth of 20 to 60 inches

» Lonon soils that have thick surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, in saddles and gaps and in concave
areas at the head of drains

+ Random areas of Tsali soils that have soft bedrock at a depth of 10 to more than 20
inches

* Snowbird soils that have thicker surface layers with more organic matter, on north- to
east-facing side slopes

* Random areas of soils that have more mica in the subsoil and have bedrock at a
depth of 20 to more than 60 inches

* Random areas of severely eroded soils where underlying material is exposed at the
surface

» Random areas of soils on slopes of less than 30 percent or more than 50 percent

Similar inclusions:
+ Junaluska and Brasstown soils that have surface layers of sandy loam or loam

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Pasture, hayland, building site development, and recreation

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
and depth to bedrock. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Pasture—poorly suited; hayland—unsuited

Management concerns: Junaluska—equipment use, erodibility, soil fertility, rooting

depth, and droughtiness; Brasstown—equipment use, erodibility, soil fertility, and
rooting depth

Management measures and considerations:

» Because of the slope, this map unit is difficult to manage for pasture and hayland.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

* Using rotational grazing and removing livestock in time to allow forage plants to
recover before winter dormancy help to maintain pastures and increase productivity.

121



Soil Survey of Graham County, North Carolina

» Because of the low available water capacity due to the moderately deep rooting
depth, the Junaluska soil is difficult to manage for the production of pasture and hay
crops.

Orchard and ornamental crops

Suitability: Poorly suited

Management concerns: Junaluska—equipment use, erodibility, soil fertility, ball and

burlap harvesting, plant shape, rooting depth, and droughtiness; Brasstown—
equipment use, erodibility, soil fertility, ball and burlap harvesting, plant shape, and
rooting depth

Management measures and considerations:

» These soils may be difficult to manage for orchard or ornamental crops because the
slope limits equipment use.

« Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

* Avoiding ball and burlap harvesting during dry periods helps to prevent fracture of
the ball and separation of the soil from the roots caused by a low moisture content
and a minimal clay content.

» The slope affects the shape of ornamentals on the uphill side.

» Because of the restricted movement of air and water due to the clay content of the
subsoil, phytophthora root disease is a potential limitation for Fraser fir and other
susceptible ornamentals.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of the low available water capacity and windthrow hazard due to the
moderately deep rooting depth, the Junaluska soil is difficult to manage for orchard
and ornamental crops.

Woodland Management and Productivity

Potential for commercial species: Low or moderate for upland hardwoods and high for
eastern white pine (fig. 15)
Suitability: Suited
Management concerns: Junaluska—equipment use, erodibility, rooting depth, and
windthrow hazard; Brasstown—equipment use, erodibility, and rooting depth

Management measures and considerations:

 Using cable logging methods helps to minimize road and trail construction,
especially in areas where slope exceeds 40 percent.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

+ Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

» Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the silt and clay content in the subsoil.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

+ Livestock should not be allowed to graze in areas managed for woodland.

» Productivity is limited in areas of the Junaluska soil because of the limited rooting
depth.
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Figure 15.—Eastern white pine in an area of Junaluska-Brasstown complex, 30 to 50 percent slopes.
This map unit has a high potential for commercial woodland.

Urban Development

Dwellings

Suitability: Poorly suited

Management concerns: Slope, erodibility, corrosivity, and depth to bedrock

Management measures and considerations:

+ Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

+ Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

Septic tank absorption fields

Suitability: Poorly suited

Management concerns: Slope and depth to bedrock

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

* Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

* Locating and using areas of the deeper Brasstown soil may improve the
performance of filter fields.

» Raking trench walls helps to prevent the sealing of soil pores which may occur
during the excavation of septic tank absorption fields.
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Local roads and streets

Suitability: Poorly suited

Management concerns: Slope, low strength, erodibility, depth to bedrock, and frost

action

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

 Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping

Suitability: Poorly suited

Management concerns: Junaluska—slope, erodibility, soil fertility, depth to bedrock,

and droughtiness; Brasstown—slope, erodibility, soil fertility, and depth to bedrock

Management measures and considerations:

+ Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Avoiding the use of heavy equipment in areas to be landscaped helps to prevent soil
compaction.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Because of the restricted movement of air and water due to the clay content of the
subsoil, phytophthora root disease is a potential limitation for Fraser fir and other
susceptible ornamentals.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of the moderately deep rooting depth, the Junaluska soil is difficult to
manage for lawns and landscaping, especially if the soil has been disturbed.

* If excavated material is to be used for landscaping, any soft bedrock will need to be
crushed or removed.

Interpretive Groups

Land capability classification: 6e

JnD—Junaluska-Brasstown-Urban land complex, 8 to 50
percent slopes

Setting

Landscape: Low and intermediate mountains and intermountain hills, dominantly near
Robbinsville in the central part of the county
Elevation range: 1,700 to 2,570 feet
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Landform: Mountain slopes
Landform position: Side slopes
Shape of areas: Irregular

Size of areas: Up to 42 acres

Map Unit Composition

Junaluska soil and similar inclusions: 40 percent
Brasstown soil and similar inclusions: 30 percent
Urban land: 25 percent

Dissimilar inclusions: 5 percent

Typical Profile
Junaluska

Surface layer:

0 to 2 inches—maoderately decomposed plant material
2 to 4 inches—brown fine sandy loam

4 to 11 inches—strong brown fine sandy loam

Subsoil:
11 to 21 inches—yellowish red sandy clay loam

Underlying material:
21 to 26 inches—yellowish red and red fine sandy loam saprolite

Bedrock:
26 to 80 inches—weathered metasandstone

Brasstown

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 6 inches—dark brown channery fine sandy loam

Subsoil:

6 to 10 inches—yellowish red channery clay loam
10 to 29 inches—red channery sandy clay loam
29 to 37 inches—red channery fine sandy loam

Underlying material:
37 to 46 inches— channery very fine sandy loam saprolite multicolored in shades of
red and brown

Bedrock:
46 to 80 inches—weathered, interbedded metasandstone and phyllite

Urban land

Urban land consists of areas where 85 percent of the surface is covered with
buildings, streets, parking lots, and other impervious material. The natural soils are
paved over, covered, or greatly altered by cutting, filling, or grading during the process
of urban development. The original landscape, topography, and, commonly, the
drainage pattern have been changed. Runoff is very rapid and increases the hazard
of flooding in low-lying areas. A typical profile is not given due to the variable nature of
the soil. An onsite investigation is needed to determine the suitability and limitations of
any area within this map unit.

Properties and Qualities of the Junaluska and Brasstown Soils

Depth class: Junaluska—moderately deep; Brasstown—deep
Drainage class: Well drained
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General texture class: Loamy

Permeability: Moderate

Available water capacity: Junaluska—low; Brasstown—moderate

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Strongly sloping to steep

Soil slippage potential: Low

Extent of erosion: Slight to severe

Hazard of water erosion: Severe or very severe

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to moderately acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: Junaluska—20 to 40 inches; Brasstown—40 to 60 inches to soft
bedrock

Other distinctive properties: Potential for downslope movement when lateral support is
removed; differential settling

Minor Components

Dissimilar inclusions:

* Random areas of Udorthents, loamy

* Random areas of severely eroded soils where underlying material is exposed at the
surface

* Random areas of soils on short, steep to nearly vertical slopes

* Random areas of Soco and Stecoah soils that have less clay in the subsoil and have
soft bedrock at a depth of 20 to 60 inches

» Random areas of Tsali soils that have soft bedrock at a depth of 10 to 20 inches

» Thurmont soils that have a water table at a depth of 40 to 60 inches, in depressions,
on toeslopes, and in drainageways

* Random areas of soils that have more mica in the subsoil and have bedrock at a
depth of 20 to more than 60 inches

* Random areas of soils on slopes of less than 8 percent or more than 50 percent

Similar inclusions:
+ Junaluska and Brasstown soils that have surface layers of sandy loam or loam
» Random areas of similar soils that have brown subsoils

Land Use

Dominant Uses: Building site development

Agricultural Development

Cropland
This map unit is not managed for cropland.

Pasture and hayland
This map unit is not managed for pasture and hayland.

Orchard and ornamental crops
This map unit is not managed for orchard or ornamental crops.

Woodland Management and Productivity

This map unit is not managed for timber production.
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Urban Development

Dwellings

Suitability: Poorly suited

Management concerns: Slope, erodibility, corrosivity, and depth to bedrock

Management measures and considerations:

+ Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the droughty nature of the Junaluska and Brasstown soils, revegetating
cut and fill slopes can be difficult.

+ Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

» The soils are slippery and slightly sticky when wet and slow to dry.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

Septic tank absorption fields

Suitability: Poorly suited

Management concerns: Slope and depth to bedrock

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

« Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

» Raking trench walls helps to prevent the sealing of soil pores which may occur
during the excavation of septic tank absorption fields.

* Locating and using areas of the deeper Brasstown soil may improve the
performance of filter fields.

Local roads and streets

Suitability: Poorly suited

Management concerns: Slope, low strength, erodibility, depth to bedrock, and frost

action

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

» Because of the droughty nature of the Junaluska and Brasstown soils, revegetating
cut and fill slopes can be difficult.

* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping

Suitability: Poorly suited

Management concerns: Junaluska—slope, erodibility, soil fertility, depth to bedrock,
and droughtiness; Brasstown—slope, erodibility, soil fertility, and depth to bedrock
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Management measures and considerations:

+ Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Avoiding the use of heavy equipment in areas to be landscaped helps to prevent soil
compaction.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

 Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Because of the restricted movement of air and water due to the clay content of the
subsoil, phytophthora root disease is a potential limitation for Fraser fir and other
susceptible ornamentals.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of the moderately deep rooting depth, the Junaluska soil is difficult to
manage for lawns and landscaping, especially if the soil has been disturbed.

* If excavated material is to be used for landscaping, any soft bedrock will need to be
crushed or removed.

Interpretive Groups

Land capability classification: Junaluska and Brasstown—6e; Urban land—8s

JtD—Junaluska-Tsali complex, 15 to 30 percent slopes

Setting

Landscape: Intermountain hills and low and intermediate mountains, dominantly in the
eastern part of the county

Elevation range: 1,300 to 3,980 feet

Landform: Ridges and mountain slopes

Landform position: Summits and side slopes

Shape of areas: Long and narrow on summits and irregular on side slopes

Size of areas: Up to 205 acres

Map Unit Composition

Junaluska soil and similar inclusions: 65 percent
Tsali soil and similar inclusions: 25 percent
Dissimilar inclusions: 10 percent

Typical Profile
Junaluska

Surface layer:

0 to 2 inches—moderately decomposed plant material
2 to 4 inches—brown fine sandy loam

4 to 11 inches—strong brown fine sandy loam

Subsoil:
11 to 21 inches—yellowish red sandy clay loam

Underlying material:
21 to 26 inches—yellowish red and red fine sandy loam saprolite
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Bedrock:
26 to 80 inches—weathered metasandstone

Tsali

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 8 inches—yellowish brown channery loam

Subsoil:
8 to 13 inches—yellowish red channery loam
13 to 18 inches—yellowish red channery clay loam

Bedrock:
18 to 80 inches—weathered metasandstone

Soil Properties and Qualities

Depth class: Junaluska—moderately deep; Tsali—shallow

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderate

Available water capacity: Junaluska—low; Tsali—very low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Moderately steep

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to moderately acid throughout the profile

Parent material: Residuum weathered from low-grade metasedimentary rock

Depth to bedrock: Junaluska—20 to 40 inches to soft bedrock; Tsali—10 to 20 inches
to fractured, thinly bedded bedrock

Minor Components

Dissimilar inclusions:

* Random areas of Brasstown soils that have soft bedrock at a depth of 40 to 60
inches

* Random areas of soils that have more mica in the subsoil and have bedrock at a
depth of 20 to more than 60 inches

* Random areas of Soco and Stecoah soils that have less clay in the subsoil and have
soft bedrock at a depth of 20 to 60 inches

» Lonon soils that have thick surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, in saddles and gaps and in concave
areas at the head of drains

* Random areas of severely eroded soils where underlying material is exposed at the
surface

» Cataska and Sylco soils that have less clay and more rock fragments in the subsoil
and have bedrock at a depth of 10 to 40 inches, on shoulder slopes and adjacent to
widely scattered areas of rock outcrop

» Widely scattered areas of rock outcrop, on narrow ridges

» Random areas of soils on slopes of less than 15 percent or more than 30 percent
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Similar inclusions:
» Junaluska soils that have surface layers of sandy loam or loam
 Tsali soils that have surface layers of sandy loam or fine sandy loam

Land Use

Dominant Uses: Woodland
Other Uses: Building site development, pasture, and hayland

Agricultural Development

Cropland

Suitability: Junaluska—poorly suited; Tsali—unsuited

Management concerns: Equipment use, erodibility, tilth, soil fertility, rooting depth, and

droughtiness

Management measures and considerations:

» The Tsali soil is severely limited for cropland because of the depth to bedrock.

* An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

Pasture and hayland

Suitability: Junaluska—suited; Tsali—poorly suited

Management concerns: Equipment use, erodibility, soil fertility, rooting depth, and

droughtiness

Management measures and considerations:

* The slope limits the use of equipment in the steeper areas.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

+ Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

» Because of the low and very low available water capacities due to the moderately
deep and shallow rooting depths, these soils are difficult to manage for the
production of pasture and hay crops.

Orchard and ornamental crops

Suitability: Junaluska—poorly suited; Tsali—unsuited

Management concerns: Equipment use, erodibility, soil fertility, ball and burlap

harvesting, plant shape, rooting depth, and droughtiness

Management measures and considerations:

* An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

» Because of the low and very low available water capacities and windthrow hazard
due to the moderately deep and shallow rooting depths, these soils are difficult to
manage for orchard and ornamental crops.

» These soils may be difficult to manage for orchard or ornamental crops because the
slope limits equipment use.

« Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

* The slope affects the shape of ornamentals on the uphill side.

130



Soil Survey of Graham County, North Carolina

In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

Woodland Management and Productivity

Potential for commercial species: Low or moderate for upland hardwoods and eastern

white pine

Suitability: Junaluska—suited; Tsali—unsuited
Management concerns: Equipment use, erodibility, rooting depth, and windthrow

hazard

Management measures and considerations:

Productivity is limited by the limited rooting depth.

Using improved varieties of eastern white pine helps to increase productivity.
Replanting may be necessary on warm, south- to west-facing slopes because of
the reduced amount of soil moisture. Planting when the soil is moist for extended
periods helps to increase seedling survival rates.

Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the silt and clay content of the subsoil.

Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.
Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

Livestock should not be allowed to graze in areas managed for woodland.

Urban Development

Dwellings

Suitability: Junaluska—poorly suited; Tsali—unsuited

Management concerns: Slope, erodibility, corrosivity, and depth to bedrock
Management measures and considerations:

An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.

Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

The soils are slippery and sticky when wet.

The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.
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Figure 16.—A septic system being installed in an area of Junaluska-Tsali complex, 15 to 30 percent
slopes. Onsite investigation is required to locate areas with the best soil conditions for a septic
filter field.

Septic tank absorption fields

Suitability: Junaluska—poorly suited; Tsali—unsuited (fig. 16)

Management concerns: Slope and depth to bedrock

Management measures and considerations:

* An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

» Contact the local Health Department for guidance on sanitary facilities.

Local roads and streets

Suitability: Junaluska—suited; Tsali—poorly suited

Management concerns: Slope, low strength, erodibility, depth to bedrock, and frost

action

Management measures and considerations:

* An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

» Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.
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Lawns and landscaping

Suitability: Junaluska—suited; Tsali—poorly suited

Management concerns: Junaluska—slope, erodibility, soil fertility, depth to bedrock,

and droughtiness; Tsali—slope, erodibility, soil fertility, and depth to bedrock

Management measures and considerations:

* An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

» Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Avoiding the use of heavy equipment in areas to be landscaped helps to prevent soil
compaction.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

» The soils are slippery and sticky when wet.

 Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

* In areas where water concentrates, Fraser fir and other ornamentals are susceptible
to phytophthora root disease. These areas should be avoided.

» Because of the moderately deep and shallow rooting depths, these soils are difficult
to manage for lawns and landscaping, especially if the soil has been disturbed.

* If excavated material is to be used for landscaping, any soft bedrock will need to be
crushed or removed.

Interpretive Groups

Land capability classification: Junaluska—4e; Tsali—6s

JtE—Junaluska-Tsali complex, 30 to 50 percent slopes

Setting

Landscape: Intermountain hills and low and intermediate mountains, dominantly in the
eastern part of the county

Elevation range: 1,380 to 3,950 feet

Landform: Mountain slopes

Landform position: Side slopes

Shape of areas: Irregular

Size of areas: Up to 178 acres

Map Unit Composition

Junaluska soil and similar inclusions: 65 percent
Tsali soil and similar inclusions: 25 percent
Dissimilar inclusions: 10 percent

Typical Profile
Junaluska

Surface layer:

0 to 2 inches—moderately decomposed plant material
2 to 4 inches—brown fine sandy loam

4 to 11 inches—strong brown fine sandy loam

Subsoil:
11 to 21 inches—yellowish red sandy clay loam
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Underlying material:
21 to 26 inches—yellowish red and red fine sandy loam saprolite

Bedrock:
26 to 80 inches—weathered metasandstone

Tsali

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 8 inches—yellowish brown channery loam

Subsoil:
8 to 13 inches—yellowish red channery loam
13 to 18 inches—yellowish red channery clay loam

Bedrock:
18 to 80 inches—weathered metasandstone

Soil Properties and Qualities

Depth class: Junaluska—moderately deep; Tsali—shallow

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderate

Available water capacity: Junaluska—low; Tsali—very low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Steep

Soil slippage potential: Low

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to moderately acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: Junaluska—20 to 40 inches to soft bedrock; Tsali—10 to 20 inches
to fractured, thinly bedded bedrock

Other distinctive properties: Potential for downslope movement when lateral support is
removed

Minor Components

Dissimilar inclusions:

* Random areas of Brasstown soils that have soft bedrock at a depth of 40 to 60
inches

* Random areas of soils that have more mica in the subsoil and have bedrock at a
depth of 20 to more than 60 inches

» Snowbird soils that have thicker surface layers with more organic matter and have
bedrock at a depth of 40 to 60 inches, on north- to east-facing side slopes

* Random areas of Soco and Stecoah soils that have less clay in the subsoil and have
soft bedrock at a depth of 20 to 60 inches

» Lonon soils that have thick surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, in drainageways and concave areas at
the head of drains
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» Northcove soils that have thick surface layers with more organic matter, have more
rock fragments in the subsoil, and have bedrock at a depth of more than 60 inches;
in drainageways and below rock outcrops

» Cataska and Sylco soils that have less clay and more rock fragments in the subsoil
and have bedrock at 10 to 40 inches, on shoulder slopes and adjacent to widely
scattered areas of rock outcrop

» Widely scattered areas of rock outcrop, on narrow ridges

» Random areas of soils on slopes of less than 30 percent or more than 50 percent

Similar inclusions:
» Junaluska soils that have surface layers of sandy loam or loam
« Tsali soils that have surface layers of sandy loam or fine sandy loam

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Pasture and building site development

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
and depth to bedrock. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Pasture—poorly suited; hayland—unsuited

Management concerns: Junaluska—equipment use, erodibility, soil fertility, rooting

depth, and droughtiness; Tsali—equipment use, erodibility, soil fertility, and rooting
depth

Management measures and considerations:

» Because of the slope, this map unit is difficult to manage for pasture and hayland.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

* Using rotational grazing and removing livestock in time to allow forage plants to
recover before winter dormancy help to maintain pastures and increase productivity.

» Because of the low and very low available water capacities due to the moderately
deep and shallow rooting depths, these soils are difficult to manage for pasture.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, and depth to bedrock. A site should be selected on better suited
soils.

Woodland Management and Productivity

Potential for commercial species: Low or moderate for upland hardwoods and eastern
white pine

Suitability: Junaluska—suited; Tsali—unsuited

Management concerns: Equipment use, erodibility, rooting depth, and windthrow
hazard (fig. 17)
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Figure 17.—A windthrown tree in an area of Junaluska-Tsali complex, 30 to 50 percent slopes.
Windthrow is a management concern in this map unit because of the depth to bedrock.

Management measures and considerations:

* Productivity is limited by the limited rooting depth.

 Using cable logging methods helps to minimize road and trail construction,
especially in areas where slope exceeds 40 percent.

» The underlying bedrock may be susceptible to mass movement.

» Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

» Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the silt and clay content in the subsoil.

» Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

« Livestock should not be allowed to graze in areas managed for woodland.

Urban Development

Dwellings
Suitability: Poorly suited
Management concerns: Slope, erodibility, corrosivity, and depth to bedrock
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Management measures and considerations:

» An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

» The underlying bedrock may be susceptible to mass movement.

+ Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

 Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

» The soils are slippery and sticky when wet.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
slope and depth to bedrock. Contact the local Health Department for additional
guidance. A site should be selected on better suited soils.

Local roads and streets

Suitability: Poorly suited

Management concerns: Slope, low strength, erodibility, depth to bedrock, and frost

action

Management measures and considerations:

* An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

» The underlying bedrock may be susceptible to mass movement.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping

Suitability: Poorly suited

Management concerns: Junaluska—slope, erodibility, soil fertility, depth to bedrock,

and droughtiness; Tsali—slope, erodibility, soil fertility, and depth to bedrock

Management measures and considerations:

* An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

» Designing plantings on natural contours helps to increase water infiltration.
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» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Avoiding the use of heavy equipment in areas to be landscaped helps to prevent soil
compaction.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

» The soils are slippery and sticky when wet.

 Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

+ In areas where water concentrates, Fraser fir and other ornamentals are susceptible
to phytophthora root disease. These areas should be avoided.

» Because of the moderately deep and shallow rooting depths, these soils are difficult
to manage for lawns and landscaping, especially if the soil has been disturbed.

* If excavated material is to be used for landscaping, any soft bedrock will need to be
crushed or removed.

Interpretive Groups

Land capability classification: Junaluska—6e; Tsali—6s

JtF—Junaluska-Tsali complex, 50 to 95 percent slopes

Setting

Landscape: Intermountain hills and low and intermediate mountains, dominantly in the
eastern part of the county

Elevation range: 1,280 to 3,670 feet

Landform: Mountain slopes

Landform position: Side slopes

Shape of areas: Irregular

Size of areas: Up to 246 acres

Map Unit Composition

Junaluska soil and similar inclusions: 65 percent
Tsali soil and similar inclusions: 25 percent
Dissimilar inclusions: 10 percent

Typical Profile
Junaluska

Surface layer:

0 to 2 inches—moderately decomposed plant material
2 to 4 inches—brown fine sandy loam

4 to 11 inches—strong brown fine sandy loam

Subsoil:
11 to 21 inches—yellowish red sandy clay loam

Underlying material:
21 to 26 inches—yellowish red and red fine sandy loam saprolite

Bedrock:
26 to 80 inches—weathered metasandstone
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Tsali

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 8 inches—yellowish brown channery loam

Subsoil:
8 to 13 inches—yellowish red channery loam
13 to 18 inches—yellowish red channery clay loam

Bedrock:
18 to 80 inches—weathered metasandstone

Soil Properties and Qualities

Depth class: Junaluska—moderately deep; Tsali—shallow

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderate

Available water capacity: Junaluska—low; Tsali—very low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Very steep

Soil slippage potential: Low

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to moderately acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: Junaluska—20 to 40 inches to soft bedrock; Tsali—10 to 20 inches
to fractured, thinly bedded bedrock

Other distinctive properties: Potential for downslope movement when lateral support is
removed

Minor Components

Dissimilar inclusions:

* Random areas of Soco and Stecoah soils that have less clay in the subsoil and have
soft bedrock at a depth of 20 to 60 inches

» Snowbird soils that have thicker surface layers with more organic matter and have
bedrock at a depth of 40 to 60 inches, on north- to east-facing side slopes

+ Santeetlah soils that have thicker surface layers with more organic matter and
have bedrock at a depth of more than 60 inches, on toeslopes, on benches, and in
concave areas at the heads of drains

» Spivey soils that have thicker surface layers with more organic matter, have more
rock fragments in the subsoil, and have bedrock at a depth of more than 60 inches;
in drainageways and below rock outcrops

* Random areas of Brasstown soils that have soft bedrock at a depth of 40 to 60
inches

* Random areas of soils that have more mica in the subsoil and have bedrock at a
depth of 20 to more than 60 inches

» Cataska and Sylco soils that have less clay and more rock fragments in the subsoil
and have bedrock at a depth of 10 to 40 inches, on shoulder slopes and adjacent to
widely scattered areas of rock outcrop
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» Widely scattered areas of rock outcrop
» Random areas of soils on slopes of less than 50 percent or more than 95 percent

Similar inclusions:
» Junaluska soils that have surface layers of sandy loam or loam
 Tsali soils that have surface layers of sandy loam or fine sandy loam

Land Use

Dominant Uses: Woodland and wildlife habitat

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
and depth to bedrock. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for the production of pasture and hay crops
because of the slope, erodibility, and depth to bedrock. A site should be selected on
better suited soils.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, and depth to bedrock. A site should be selected on better suited
soils.

Woodland Management and Productivity

Potential for commercial species: Low for upland hardwoods and low or moderate for
eastern white pine
Suitability: Unsuited
Management concerns:
» This map unit is severely limited for timber production because of the slope,
erodibility, low productivity, low volume, and depth to bedrock. A site should be
selected on better suited soils.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the slope, erodibility, and
depth to bedrock. A site should be selected on better suited soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the slope, erodibility, and
depth to bedrock. A site should be selected on better suited soils.

Local roads and streets
Suitability: Unsuited
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Management concerns:
» This map unit is severely limited for dwellings because of the slope, erodibility, and
depth to bedrock. A site should be selected on better suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the slope, erodibility, and
depth to bedrock. A site should be selected on better suited soils.

Interpretive Groups

Land capability classification: Junaluska—7e; Tsali—7s

LnC—Lonon-Northcove complex, 8 to 15 percent slopes,
bouldery

Setting

Landscape: Intermountain hills and low and intermediate mountains, dominantly in the
central and eastern parts of the county

Elevation range: 1,480 to 3,020 feet

Landform: Coves, colluvial fans, drainageways, and benches

Landform position: Footslopes and toeslopes

Shape of areas: Long and narrow or irregular

Size of areas: Up to 107 acres

Map Unit Composition

Lonon soil and similar inclusions: 65 percent
Northcove soil and similar inclusions: 20 percent
Dissimilar inclusions: 15 percent

Typical Profile
Lonon

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 8 inches—dark yellowish brown channery loam

Subsoil:
8 to 40 inches—strong brown channery clay loam
40 to 80 inches—strong brown channery loam

Northcove

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 8 inches—dark yellowish brown very channery loam

Subsoil:
8 to 30 inches—strong brown very channery loam
30 to 80 inches—strong brown extremely channery loam

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Well drained

General texture class: Lonon—Iloamy; Northcove—loamy with many rock fragments

Permeability: Lonon—moderately rapid in the surface horizon and underlying material
and moderate in the subsoil; Northcove—moderately rapid
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Available water capacity: Lonon—moderate; Northcove—low or moderate

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Strongly sloping

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Severe

Rock fragments on the surface: Widely scattered stones and boulders that average
about 15 to 48 inches in length and are about 25 to 75 feet apart

Organic matter content of surface layer: Moderate or high

Potential for frost action: Lonon—moderate; Northcove—Ilow

Special climatic conditions: Soils subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Lonon—uvery strongly acid or strongly acid throughout, except where
surface layers have been limed; Northcove—extremely acid to moderately acid
throughout

Parent material: Colluvium derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches

Other distinctive properties: Random areas of seeps and springs; soils subject to
overland flow of storm water from adjacent uplands; a high content of rock
fragments in the Northcove soil

Minor Components

Dissimilar inclusions:

* Areas of soils where the surface fragments have been removed

» Soils that have a seasonal high water table at a depth of less than 6.0 feet, in
depressions, on toeslopes, and along stream channels

+ Soils that are somewhat poorly drained or poorly drained, in areas of seeps and
springs

» Areas that are occasionally flooded for very brief periods, along stream channels

+ Soils that have bedrock at a depth of less than 6.0 feet, in drainageways and on the
outer edge of map unit delineations

* Random areas of soils on slopes of less than 8 percent or more than 15 percent

Similar inclusions:
» Lonon and Northcove soils that have surface layers of fine sandy loam or sandy
loam

Land Use

Dominant Uses: Pasture, hayland, cropland, and ornamental crops
Other Uses: Building site development, recreation, woodland, and wildlife habitat

Agricultural Development

Cropland

Suitability: Lonon—suited; Northcove—unsuited

Management concerns: Equipment use, erodibility, soil fertility, and climate

Management measures and considerations:

» This map unit is severely limited for crop production because of the bouldery surface
and the high content of rock fragments in the Northcove soil. An onsite investigation
is needed to determine the suitability and limitations of any area within this map unit
for cropland.

* The slope may limit equipment use in the steeper areas.
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» Using conservation practices, such as contour farming, winter cover crops, and
crop rotations which include grasses and legumes, helps to minimize soil erosion,
maximize the infiltration of rainfall, increase the available water capacity, and
improve soil fertility.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes crop productivity.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Pasture and hayland

Suitability: Suited

Management concerns: Erodibility, equipment use, pesticide retention, and soil fertility

Management measures and considerations:

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

» The slope and surface stones and boulders limit the use of equipment and may be
hazardous.

» Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

 Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

Orchard and ornamental crops

Suitability: Lonon—suited; Northcove—unsuited

Management concerns: Lonon—equipment use, erodibility, climate, pesticide

retention, and soil fertility; Northcove—equipment use, erodibility, climate,
pesticide retention, soil fertility, and ball and burlap harvesting

Management measures and considerations:

» This map unit is severely limited for orchard and ornamental crops because of the
bouldery surface and the high content of rock fragments in the Northcove soil.

* The slope may limit equipment use in the steeper areas.

* Avoiding ball and burlap harvesting during dry periods helps to prevent fracture of
the ball and separation of the soil from the roots caused by the low moisture content
of the Lonon saoil.

« Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

Woodland Management and Productivity

Potential for commercial species: High for cove hardwoods

Suitability: Suited

Management concerns: Equipment use and erodibility

Management measures and considerations:

 Using cable logging methods helps to overcome limited road and trail construction
caused by the large number of stones and boulders on the soil surface.
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+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

+ Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

» Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

+ Livestock should not be allowed to graze in areas managed for woodland.

Urban Development

Dwellings

Suitability: Lonon—suited; Northcove—poorly suited

Management concerns: Lonon—Ilarge stones, slope, erodibility, seeps and springs,

and corrosivity; Northcove—large stones, slope, erodibility, seeps and springs,
corrosivity, and unstable excavation walls

Management measures and considerations:

» An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

» Large stones and boulders will be encountered during excavation.

+ Designing structures so that they conform with natural slopes helps to improve soil
performance.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

« Installing a subsurface drainage system around foundations helps to intercept water
from seeps and springs.

+ Locating structures away from intermittent and perennial drainageways helps to
minimize structural damage from overland flow of storm water.

 Using corrosion-resistant materials helps to reduce the risk of damage to concrete.

* Installing permanent retaining walls helps to improve soil stability.

Septic tank absorption fields

Suitability: Lonon—suited; Northcove—unsuited

Management concerns: Lonon—large stones, slope, and seeps and springs;

Northcove—Ilarge stones, slope, seeps and springs, and poor filtering capacity

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

+ Large stones and boulders will be encountered during excavation.

« Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

» Excavations may cut into seeps and springs. These areas should be avoided.

» Measures that improve the filtering capacity should be considered; the Northcove
soil readily absorbs but does not adequately filter effluent.

Local roads and streets

Suitability: Suited

Management concerns: Lonon—Ilarge stones, slope, erodibility, seeps and springs,
and frost action; Northcove—Iarge stones, slope, erodibility, seeps and springs,
and differential settling

Management measures and considerations:

+ Large stones and boulders will be encountered during excavation.
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+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

* Intercepting and diverting underground water from seeps and springs helps to
stabilize cut and fill slopes.

» The Northcove soil is subject to uneven settling and may be unstable if not properly
compacted.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping

Suitability: Lonon—suited; Northcove—poorly suited

Management concerns: Large stones, slope, erodibility, climate, pesticide retention,

and soil fertility

Management measures and considerations:

» The bouldery surface and the high content of rock fragments in the Northcove soil
are limitations affecting lawns and landscaping.

» Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

Interpretive Groups

Land capability classification: Lonon—3e; Northcove—6s

LnD—Lonon-Northcove complex, 15 to 30 percent
slopes, bouldery

Setting

Landscape: Intermountain hills and low and intermediate mountains, dominantly in the
central and eastern parts of the county

Elevation range: 1,090 to 3,730 feet

Landform: Coves, colluvial fans, drainageways, and benches

Landform position: Footslopes and toeslopes

Shape of areas: Long and narrow or irregular

Size of areas: Up to 143 acres

Map Unit Composition

Lonon soil and similar inclusions: 65 percent
Northcove soil and similar inclusions: 20 percent
Dissimilar inclusions: 15 percent
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Typical Profile
Lonon

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 8 inches—dark yellowish brown channery loam

Subsoil:
8 to 40 inches—strong brown channery clay loam
40 to 80 inches—strong brown channery loam

Northcove

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 8 inches—dark yellowish brown very channery loam

Subsoil:
8 to 30 inches—strong brown very channery loam
30 to 80 inches—strong brown extremely channery loam

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Well drained

General texture class: Lonon—Iloamy; Northcove—loamy with many rock fragments

Permeability: Lonon—moderately rapid in the surface horizon and underlying material
and moderate in the subsoil; Northcove—moderately rapid

Available water capacity: Lonon—moderate; Northcove—low or moderate

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Moderately steep

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered stones and boulders that average
about 15 to 48 inches in length and are about 25 to 75 feet apart

Organic matter content of surface layer: Moderate or high

Potential for frost action: Lonon—moderate; Northcove—Ilow

Special climatic conditions: Soils subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Northcove—extremely acid to moderately acid throughout; Maymead—
very strongly acid or strongly acid throughout, except where surface layers have
been limed

Parent material: Colluvium derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches

Other distinctive properties: Random areas of seeps and springs; soils subject to
overland flow of storm water from adjacent uplands; a high content of rock
fragments in the Northcove soil

Minor Components

Dissimilar inclusions:

* Areas of rubble land in drainageways

+ Soils that have a seasonal high water table at a depth of less than 6.0 feet, in
depressions and on toeslopes
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* Areas of soils where the surface fragments have been removed

» Areas that are rarely flooded for very brief periods, along stream channels

» Soils that are poorly drained, in areas of seeps and springs

+ Soils that have bedrock at a depth of less than 6.0 feet, in drainageways and on the
outer edge of map unit delineations

» Random areas of soils on slopes of less than 15 percent or more than 30 percent

Similar inclusions:
* Lonon and Northcover soils that have surface layers of fine sandy loam or sandy
loam

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Pasture, building site development, and recreation

Agricultural Development

Cropland

Suitability: Lonon—poorly suited; Northcove—unsuited

Management concerns: Equipment use, erodibility, soil fertility, pesticide retention, and

climate

Management measures and considerations:

» This map unit is severely limited for crop production because of the slope, erodibility,
bouldery surface, and the high content of rock fragments in the Northcove soil.

* An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit for cropland.

» Using conservation practices, such as contour farming, winter cover crops, and
crop rotations which include grasses and legumes, helps to minimize soil erosion,
maximize the infiltration of rainfall, increase the available water capacity, and
improve soil fertility.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes crop productivity.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Pasture and hayland

Suitability: Pasture—poorly suited; hayland—unsuited

Management concerns: Equipment use, erodibility, pesticide retention, and soil fertility

Management measures and considerations:

» The slope and surface boulders limit the use of equipment and may be hazardous.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

» Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

 Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

Orchard and ornamental crops

Suitability: Lonon—suited; Northcove—unsuited

Management concerns: Equipment use, ball and burlap harvesting, erodibility, climate,
pesticide retention, and soil fertility

147



Soil Survey of Graham County, North Carolina

Figure 18.—Pure stands of even-aged yellow-poplar, which occur when pastureland is abandoned on
colluvial soils, on Lonon soil in an area of Lonon-Northcove complex, 15 to 30 percent slopes,
bouldery.

Management measures and considerations:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, bouldery surface, and the high content of rock fragments in the
Northcove soil.

« Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

* In areas where water concentrates, such as drainageways, Fraser fir and other

ornamentals are susceptible to phytophthora root disease. These areas should be

avoided.

Following lime and fertilizer recommendations based on soil tests helps to increase

the availability of plant nutrients and maximize productivity.

Woodland Management and Productivity

Potential for commercial species: High for cove hardwoods

Suitability: Suited (fig. 18)

Management concerns: Equipment use, erodibility, and pesticide retention

Management measures and considerations:

 Using cable logging methods helps to overcome limited road and trail construction
caused by the large number of stones and boulders on the soil surface.

» Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.
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+ Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

* Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

+ Livestock should not be allowed to graze in areas managed for woodland.

Urban Development

Dwellings

Suitability: Lonon—suited; Northcove—poorly suited

Management concerns: Lonon—slope, large stones, erodibility, seeps and springs,

and corrosivity; Northcove—slope, large stones, erodibility, seeps and springs,
corrosivity, and unstable excavation walls

Management measures and considerations:

» An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

+ Designing structures so that they conform with natural slopes helps to improve soil
performance.

 Large stones and boulders will be encountered during excavation.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

« Installing a subsurface drainage system around foundations helps to intercept water
from seeps and springs.

+ Locating structures away from intermittent and perennial drainageways helps to
minimize structural damage from overland flow of storm water.

 Using corrosion-resistant materials helps to reduce the risk of damage to concrete.

* Installing permanent retaining walls helps to improve soil stability.

Septic tank absorption fields

Suitability: Lonon—suited; Northcove—unsuited

Management concerns: Lonon—slope, large stones, and seeps and springs;

Northcove—slope, large stones, seeps and springs, and poor filtering capacity

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

« Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

+ Large stones and boulders will be encountered during excavation.

» Excavations may cut into seeps and springs. These areas should be avoided.

» Measures that improve the filtering capacity should be considered; the Northcove
soil readily absorbs but does not adequately filter effluent.

Local roads and streets

Suitability: Poorly suited

Management concerns: Lonon—slope, erodibility, large stones and boulders, seeps
and springs, and frost action; Northcove—slope, erodibility, large stones and
boulders, seeps and springs, and differential settling

Management measures and considerations:

+ Large stones and boulders will be encountered during excavation.

+ Designing roads on the contour and installing water-control structures, such as

broad-based dips, water bars, and culverts, help to maintain road stability.
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» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

+ Large stones and boulders will be encountered during excavation.

* Intercepting and diverting underground water from seeps and springs helps to
stabilize cut and fill slopes.

» The Northcove soil is subject to uneven settling and may be unstable if not properly
compacted.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping

Suitability: Poorly suited

Management concerns: Slope, erodibility, large stones and boulders, climate, pesticide

retention, and soil fertility

Management measures and considerations:

» The slope, bouldery surface, and the high content of rock fragment in the Northcove
soil are limitations affecting lawns and landscaping.

+ Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

 Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

Interpretive Groups

Land capability classification: Lonon—4e; Northcove—6s

LtD—Luftee-Anakeesta complex, windswept, 15 to 30
percent slopes, very rocky

Setting

Landscape: High mountains, around Cheoah Bald to the east near Swain County and
around Joanna Bald near Cherokee County in the southern part of the county

Elevation range: 4,200 to 5,420 feet

Landform: Ridges

Landform position: Summits and upper side slopes

Shape of areas: Long and narrow or irregular

Size of areas: Up to 35 acres

Map Unit Composition

Luftee soil and similar inclusions: 55 percent
Anakeesta soil and similar inclusions: 30 percent
Rock outcrop: 7 percent

Dissimilar inclusions: 8 percent
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Typical Profile
Luftee

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 11 inches—very dark brown very channery loam

Subsoil:
11 to 20 inches—very dark grayish brown extremely channery loam
20 to 34 inches—yellowish brown extremely channery sandy loam

Bedrock:
34 to 80 inches—unweathered, hard Anakeesta slate

Anakeesta

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 8 inches—very dark grayish brown channery loam

Subsoil:
8 to 14 inches—dark brown very channery loam
14 to 45 inches—dark yellowish brown extremely channery loam

Bedrock:
45 to 80 inches—unweathered, hard, fractured Anakeesta slate

Soil Properties and Qualities

Depth class: Luftee—moderately deep; Anakeesta—deep

Drainage class: Well drained

General texture class: Loamy-skeletal

Permeability: Moderately rapid

Available water capacity: Low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Moderately steep

Soil slippage potential: Low

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: About 3 percent cobbles and stones that average
about 3 to 24 inches in length and are about 3 to 25 feet apart

Extent of Rock outcrop: About 7 percent of the soil surface

Organic matter content of surface layer: Very high

Potential for frost action: Moderate

Special climatic conditions: Soils subject to prolonged freezing temperatures and rime
ice in winter, high winds, high rainfall, and a short growing season

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum weathered from low-grade metasedimentary rock, primarily
sulfidic slate

Depth to bedrock: Luftee—20 to 40 inches to hard bedrock; Anakeesta—40 to 60
inches to hard bedrock

Other distinctive properties: Random areas of seeps and springs; soils commonly
associated with geologic formations that contain a high amount of sulfur-bearing
rock; water movement along bedrock contacts in areas of the Luftee soil
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Minor Components

Dissimilar inclusions:

+ Soils that have hard bedrock at a depth of 1 to 20 inches, adjacent to rock outcrops

+ Chiltoskie soils that have loamy subsoils and have bedrock at a depth of more than
60 inches, in concave areas at the head of drains and in saddles and gaps

+ Soils that have thinner surface layers with less organic matter and have bedrock at a
depth of 20 to more than 60 inches, at elevations below 4,800 feet

» Random areas of soils on slopes of less than 15 percent or more than 30 percent

Similar inclusions:
 Luftee and Anakeesta soils that have surface layers of fine sandy loam or sandy
loam

Land Use
Dominant Uses: Wildlife habitat and recreation
Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
damaging high winds, very stony surface, and short growing season. A site should
be selected on better suited soils.

Pasture and hayland

Suitability: Poorly suited

Management concerns: Luftee—equipment use, erodibility, climate, pesticide

retention, soil fertility, rooting depth, and droughtiness; Anakeesta—equipment
use, erodibility, climate, pesticide retention, and soil fertility

Management measures and considerations:

» The slope, erodibility, very stony surface, damaging high winds, and short growing
season are limitations affecting pasture and hayland.

* The slope limits the use of equipment in the steeper areas.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

» Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

 Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

* Due to the low available water caused by the moderately deep rooting depth, the
Luftee soil is difficult to manage for the production of pasture and hay crops.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
damaging high winds, short growing season, very stony surface, and the depth to
bedrock and droughtiness in areas of the Luftee soil. A site should be selected on
better suited soils.
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Woodland Management and Productivity

Potential for commercial species: Very low

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for timber production because of the damaging high
winds, short growing season, very stony surface, and the depth to bedrock in areas
of the Luftee soil. A site should be selected on better suited soils.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the erodibility, climate, high
content of rock fragments, depth to bedrock, and extent of rock outcrops. In addition,
the underlying bedrock is susceptible to mass movement.

» These soils are commonly associated with geologic formations that contain a high
amount of sulfur-bearing rock. Thus, there is a risk of exposing fresh iron pyrite
to weathering. This weathering releases sulfur into the environment, allowing the
formation of sulfuric acid. Sulfuric acid rapidly lowers the pH in streams, adversely
affecting water quality and aquatic life. A site should be selected on better suited
soils.

Septic tank absorption fields
Suitability: Poorly suited
Management concerns: Luftee—slope, climate, prolonged freezing temperatures,
and depth to bedrock; Anakeesta—slope, climate, and prolonged freezing
temperatures
Management measures and considerations:
» Contact the local Health Department for guidance on sanitary facilities.
* Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.
» Design modifications are needed to overcome prolonged freezing temperatures.
* Locating and using areas of the deeper Anakeesta soil may improve the
performance of filter fields.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the slope,
erodibility, high content of rock fragments, depth to bedrock, and extent of rock
outcrops. In addition, the underlying bedrock is susceptible to mass movement.

» These soils are commonly associated with geologic formations that contain a high
amount of sulfur-bearing rock. Thus, there is a risk of exposing fresh iron pyrite
to weathering. This weathering releases sulfur into the environment, allowing the
formation of sulfuric acid. Sulfuric acid rapidly lowers the pH in streams, adversely
affecting water quality and aquatic life. A site should be selected on better suited
soils.

Lawns and landscaping

Suitability: Poorly suited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope,
erodibility, damaging high winds, short growing season, very stony surface, and
the depth to bedrock and droughtiness in areas of the Luftee soil. A site should be
selected on better suited soils.
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Interpretive Groups

Land capability classification: 6s

LtE—Luftee-Anakeesta complex, windswept, 30 to 50
percent slopes, very rocky

Setting

Landscape: High mountains, around Cheoah Bald to the east near Swain County and
around Joanna Bald near Cherokee County in the southern part of the county

Elevation range: 4,200 to 4,800 feet

Landform: Ridges and mountain slopes

Landform position: Summits and side slopes

Shape of areas: Long and narrow or irregular

Size of areas: Up to 17 acres

Map Unit Composition

Luftee soil and similar inclusions: 55 percent
Anakeesta soil and similar inclusions: 30 percent
Rock outcrop: 7 percent

Dissimilar inclusions: 8 percent

Typical Profile
Luftee

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 11 inches—very dark brown very channery loam

Subsoil:
11 to 20 inches—uvery dark grayish brown extremely channery loam
20 to 34 inches—yellowish brown extremely channery sandy loam

Bedrock:
34 to 80 inches—unweathered, hard Anakeesta slate

Anakeesta

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 8 inches—very dark grayish brown channery loam

Subsoil:
8 to 14 inches—dark brown very channery loam
14 to 45 inches—dark yellowish brown extremely channery loam

Bedrock:
45 to 80 inches—unweathered, hard, fractured Anakeesta slate

Soil Properties and Qualities

Depth class: Luftee—moderately deep; Anakeesta—deep
Drainage class: Well drained

General texture class: Loamy-skeletal

Permeability: Moderately rapid

Available water capacity: Low

Depth to seasonal high water table: More than 6.0 feet
Hazard of flooding: None
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Shrink-swell potential: Low

Slope class: Steep

Soil slippage potential: Medium

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: About 3 percent flagstones and stones that average
about 6 to 24 inches in length and are about 3 to 25 feet apart

Extent of Rock outcrop: About 7 percent of the soil surface

Organic matter content of surface layer: Very high

Potential for frost action: Moderate

Special climatic conditions: Soils subject to prolonged freezing temperatures and rime
ice in winter, high winds, high rainfall, and a short growing season

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock, primarily sulfidic slate

Depth to bedrock: Luftee—20 to 40 inches to hard bedrock; Anakeesta—40 to 60
inches to hard bedrock

Other distinctive properties: Random areas of seeps and springs; potential for
downslope movement when lateral support is removed; soils commonly associated
with geologic formations that contain a high amount of sulfidic material; water
movement along bedrock contacts in areas of the Luftee soil

Minor Components

Dissimilar inclusions:

+ Soils that have hard bedrock at a depth of 1 to 20 inches, adjacent to rock outcrops

* Heintooga soils that have more rock fragments in the subsoil, below rock outcrops
and in drainageways

+ Chiltoskie soils that have loamy subsoils and have bedrock at a depth of more than
60 inches, in concave areas at the head of drains and in saddles and gaps

+ Soils that have thinner surface layers with less organic matter and have bedrock at a
depth of 20 to more than 60 inches, on south- to west-facing slopes

» Random areas of soils on slopes of less than 30 percent or more than 50 percent

Similar inclusions:
 Luftee and Anakeesta soils that have surface layers of fine sandy loam or sandy
loam
Land Use

Dominant Uses: Wildlife habitat
Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
damaging high winds, very stony surface, and short growing season. A site should
be selected on better suited soils.

Pasture and hayland

Suitability: Pasture—poorly suited; hayland—unsuited

Management concerns:

» This map unit is difficult to manage for pasture and hay production because of the
slope, erodibility, damaging high winds, short growing season, very stony surface,
and the depth to bedrock and droughtiness in areas of the Luftee soil. A site should
be selected on better suited soils.
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Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, damaging high winds, short growing season, very stony surface,
and the depth to bedrock and droughtiness in areas of the Luftee soil. A site should
be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Very low

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for timber production because of the damaging high
winds, short growing season, low productivity, very stony surface, and the depth to
bedrock in the Luftee soil. A site should be selected on better suited soils.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the erodibility, climate, high
content of rock fragments, depth to bedrock, and extent of rock outcrops. In addition,
the underlying bedrock is susceptible to mass movement.

» These soils are commonly associated with geologic formations that contain a high
amount of sulfur-bearing rock. Thus, there is a risk of exposing fresh iron pyrite
to weathering. This weathering releases sulfur into the environment, allowing the
formation of sulfuric acid. Sulfuric acid rapidly lowers the pH in streams, adversely
affecting water quality and aquatic life. A site should be selected on better suited
soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
slope, climate, high content of rock fragments, depth to bedrock, and extent of rock
outcrops. A site should be selected on better suited soils.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the slope,
erodibility, high content of rock fragments, depth to bedrock, and extent of rock
outcrops. In addition, the underlying bedrock is susceptible to mass movement.

» These soils are commonly associated with geologic formations that contain a high
amount of sulfur-bearing rock. Thus, there is a risk of exposing fresh iron pyrite
to weathering. This weathering releases sulfur into the environment, allowing the
formation of sulfuric acid. Sulfuric acid rapidly lowers the pH in streams, adversely
affecting water quality and aquatic life. A site should be selected on better suited
soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope,
erodibility, damaging high winds, short growing season, very stony surface, and
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the depth to bedrock and droughtiness in areas of the Luftee soil. A site should be
selected on better suited soils.

Interpretive Groups

Land capability classification: 7s

LtF—Luftee-Anakeesta complex, windswept, 50 to 95
percent slopes, very rocky

Setting

Landscape: High mountains, around Cheoah Bald to the east near Swain County and
around Joanna Bald near Cherokee County in the southern part of the county

Elevation range: 4,200 to 5,360 feet

Landform: Mountain slopes

Landform position: Side slopes

Shape of areas: Irregular

Size of areas: Up to 45 acres

Map Unit Composition

Luftee soil and similar inclusions: 55 percent
Anakeesta soil and similar inclusions: 30 percent
Rock outcrop: 7 percent

Dissimilar inclusions: 8 percent

Typical Profile
Luftee

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 11 inches—very dark brown very channery loam

Subsoil:
11 to 20 inches—uvery dark grayish brown extremely channery loam
20 to 34 inches—yellowish brown extremely channery sandy loam

Bedrock:
34 to 80 inches—unweathered, hard Anakeesta slate

Anakeesta

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 8 inches—very dark grayish brown channery loam

Subsoil:
8 to 14 inches—dark brown very channery loam
14 to 45 inches—dark yellowish brown extremely channery loam

Bedrock:
45 to 80 inches—unweathered, hard, fractured Anakeesta slate
Soil Properties and Qualities

Depth class: Luftee—moderately deep; Anakeesta—deep
Drainage class: Well drained
General texture class: Loamy-skeletal
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Permeability: Moderately rapid

Available water capacity: Low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Very steep

Soil slippage potential: Medium

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: About 3 percent flagstones and stones that average
about 6 to 24 inches in length and are about 3 to 25 feet apart

Extent of Rock outcrop: About 7 percent of the soil surface

Organic matter content of surface layer: Very high

Potential for frost action: Moderate

Special climatic conditions: Soils subject to prolonged freezing temperatures and rime
ice in winter, high winds, high rainfall, and a short growing season

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock, primarily sulfidic slate

Depth to bedrock: Luftee—20 to 40 inches to hard bedrock; Anakeesta—40 to 60
inches to hard bedrock

Other distinctive properties: Random areas of seeps and springs; potential for
downslope movement when lateral support is removed; soils commonly associated
with geologic formations that contain a high amount of sulfidic material; water
movement along bedrock contacts in areas of the Luftee soil

Minor Components

Dissimilar inclusions:

+ Soils that have hard bedrock at a depth of 1 to 20 inches, adjacent to rock outcrops

» Heintooga soils that have more rock fragments in the subsoil, below rock outcrops
and in drainageways

+ Chiltoskie soils that have loamy subsoils and have bedrock at a depth of more than
60 inches, in concave areas at the head of drains

+ Soils that have thinner surface layers with less organic matter and have bedrock at a
depth of 20 to more than 60 inches, at elevations below 4,800 feet

+ Random areas of soils on slopes of less than 50 percent or more than 95 percent

Similar inclusions:
 Luftee and Anakeesta soils that have surface layers of fine sandy loam or sandy
loam

Land Use
Dominant Uses: Wildlife habitat
Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
damaging high winds, very stony surface, and short growing season. A site should
be selected on better suited soils.

Pasture and hayland
Suitability: Pasture—poorly suited; hayland—unsuited
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Management concerns:

» This map unit is difficult to manage for pasture and hay production because of the
slope, erodibility, damaging high winds, short growing season, very stony surface,
and the depth to bedrock and droughtiness in areas of the Luftee soil. A site should
be selected on better suited soils.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, damaging high winds, short growing season, very stony surface,
and the depth to bedrock and droughtiness in areas of the Luftee soil. A site should
be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Very low

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for timber production because of the damaging high
winds, short growing season, low productivity, very stony surface, and the depth to
bedrock in the Luftee soil. A site should be selected on better suited soils.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the erodibility, climate, high
content of rock fragments, depth to bedrock, and extent of rock outcrops. In addition,
the underlying bedrock is susceptible to mass movement.

» These soils are commonly associated with geologic formations that contain a high
amount of sulfur-bearing rock. Thus, there is a risk of exposing fresh iron pyrite
to weathering. This weathering releases sulfur into the environment, allowing the
formation of sulfuric acid. Sulfuric acid rapidly lowers the pH in streams, adversely
affecting water quality and aquatic life. A site should be selected on better suited
soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
slope, climate, high content of rock fragments, depth to bedrock, and extent of rock
outcrops. A site should be selected on better suited soils.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the slope,
erodibility, high content of rock fragments, depth to bedrock, and extent of rock
outcrops. In addition, the underlying bedrock is susceptible to mass movement.

» These soils are commonly associated with geologic formations that contain a high
amount of sulfur-bearing rock. Thus, there is a risk of exposing fresh iron pyrite
to weathering. This weathering releases sulfur into the environment, allowing the
formation of sulfuric acid. Sulfuric acid rapidly lowers the pH in streams, adversely
affecting water quality and aquatic life. A site should be selected on better suited
soils.
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Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope,
erodibility, damaging high winds, short growing season, very stony surface, and
the depth to bedrock and droughtiness in areas of the Luftee soil. A site should be
selected on better suited soils.

Interpretive Groups

Land capability classification: 7s

NtE—Northcove-Lonon complex, 30 to 50 percent slopes,
very bouldery

Setting

Landscape: Low and intermediate mountains and intermountain hills, dominantly in the
central and eastern parts of the county

Elevation range: 1,330 to 4,340 feet

Landform: Coves, colluvial fans, drainageways, and benches

Landform position: Head slopes and footslopes

Shape of areas: Long and narrow or irregular

Size of areas: Up to 47 acres

Map Unit Composition

Northcove soil and similar inclusions: 55 percent
Lonon soil and similar inclusions: 40 percent
Dissimilar inclusions: 5 percent

Typical Profile
Northcove

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 8 inches—dark yellowish brown very channery loam

Subsoil:
8 to 30 inches—strong brown very channery loam
30 to 80 inches—strong brown extremely stony loam

Lonon

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 8 inches—dark yellowish brown channery loam

Subsoil:
8 to 40 inches—strong brown channery clay loam
40 to 80 inches—strong brown channery loam

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Well drained

General texture class: Northcove—loamy with many rock fragments; Lonon—loamy
Permeability: Moderately rapid

Available water capacity: Northcove—Ilow or moderate; Lonon—moderate
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Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Steep

Soil slippage potential: Northcove—medium; Lonon—Ilow

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: About 3 percent stones and boulders that average
about 15 to 48 inches in length and are about 10 to 65 feet apart

Organic matter content of surface layer: Moderate or high

Potential for frost action: Northcove—Ilow; Lonon—moderate

Special climatic conditions: Soils subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Northcove—extremely acid to moderately acid throughout; Lonon—very
strongly acid or strongly acid throughout

Parent material: Colluvium derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches

Other distinctive properties: Random areas of seeps and springs; soils subject to
overland flow of storm water from adjacent uplands; soil slippage potential when
soils are saturated; a high content of rock fragments in the Northcove soil

Minor Components

Dissimilar inclusions:

* Areas of rubble land, below rock outcrops and in drainageways

+ Soils that have bedrock at a depth of less than 6.0 feet, in drainageways and on the
outer edge of map unit delineations

» Soils that have a seasonal high water table at a depth of less than 6.0 feet, in
depressions and on toeslopes

 Soils that are poorly drained, in areas of seeps and springs

» Random areas of soils on slopes of less than 30 percent or more than 50 percent

Similar inclusions:
» Northcove and Lonon soils that have surface layers of fine sandy loam or sandy
loam

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Recreation, building site development, and pasture

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
and very bouldery surface. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Pasture—poorly suited; hayland—unsuited

Management concerns: Equipment use, erodibility, pesticide retention, and soil fertility

Management measures and considerations:

» The slope and surface boulders limit the use of equipment and may be hazardous.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.
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* Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

* Using rotational grazing and removing livestock in time to allow forage plants to
recover before winter dormancy help to maintain pastures and increase productivity.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, very bouldery surface, and the high content of rock fragments in
the Northcove soil. A site should be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: High for cove hardwoods

Suitability: Suited

Management concerns: Equipment use and erodibility

Management measures and considerations:

» Using cable logging methods helps to overcome, especially in areas where slope
exceeds 40 percent, limited road and trail construction caused by the large number
of stones and boulders on the soil surface.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

* Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

» Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

« Livestock should not be allowed to graze in areas managed for woodland.

Urban Development

Dwellings

Suitability: Northcove—unsuited; Lonon—poorly suited

Management concerns: Northcove—slope, large stones and boulders, erodibility,

seeps and springs, corrosivity, and unstable excavation walls; Lonon—slope, large
stones and boulders, erodibility, seeps and springs, and corrosivity

Management measures and considerations:

+ An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

 Large stones and boulders will be encountered during excavation.

+ Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

« Installing a subsurface drainage system around foundations helps to intercept water
from seeps and springs.
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* Locating structures away from intermittent and perennial drainageways helps to
minimize structural damage from overland flow of storm water.

 Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

* Installing permanent retaining walls helps to improve soil stability.

Septic tank absorption fields
Suitability: Northcove—unsuited; Lonon—poorly suited
Management concerns: Northcove—large stones and boulders, slope, seeps and
springs, and poor filtering capacity; Lonon—Ilarge stones and boulders, slope, and
seeps and springs
Management measures and considerations:
» Contact the local Health Department for guidance on sanitary facilities.
+ Large stones and boulders will be encountered during excavation.
« Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.
» Excavations may cut into seeps and springs. These areas should be avoided.
» Measures that improve the filtering capacity should be considered; the Northcove
soil readily absorbs but does not adequately filter effluent.

Local roads and streets
Suitability: Poorly suited
Management concerns: Northcove—slope, erodibility, large stones and boulders,
seeps and springs, and differential settling; Lonon—slope, erodibility, large stones
and boulders, seeps and springs, and frost action
Management measures and considerations:
+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.
» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.
+ Large stones and boulders will be encountered during excavation.
* Intercepting and diverting underground water from seeps and springs helps to
stabilize cut and fill slopes.
» The Northcove soil is subject to uneven settling and may be unstable if not properly
compacted.
* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping

Suitability: Poorly suited

Management concerns: Slope, erodibility, large stones and boulders, climate, pesticide

retention, and soil fertility

Management measures and considerations:

» This map unit is severely limited for lawns and landscaping because of the slope,
very bouldery surface, and the high content of rock fragments in the Northcove saoil.

» Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.
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 In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

Interpretive Groups

Land capability classification: 6s

RdA—Reddies fine sandy loam, 0 to 3 percent slopes,
occasionally flooded

Setting

Landscape: Mountain valleys of low and intermediate mountains and intermountain
hills throughout the county

Elevation range: 1,270 to 2,960 feet

Landform: Flood plains dominantly at the upper end of mountain valleys

Landform position: Planar to slightly convex bottomland slopes

Shape of areas: Long and narrow

Size of areas: Up to 241 acres

Map Unit Composition

Reddies soil and similar inclusions: 80 percent
Dissimilar inclusions: 20 percent

Typical Profile

Surface layer:
0 to 12 inches—dark brown fine sandy loam

Subsoil:
12 to 22 inches—yellowish brown loam
22 to 27 inches—yellowish brown fine sandy loam

Underlying material:
27 to 31 inches—yellowish brown loamy sandy
31 to 80 inches—multicolored very cobbly loamy sand

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Moderately well drained

General texture class: Loamy in the upper part and sandy or sandy-skeletal in the
lower part

Permeability: Moderately rapid in the surface horizon and subsoil and rapid or very
rapid in the underlying material

Available water capacity: Very low

Depth to seasonal high water table: 2.0 to 3.5 feet from December through May and
2.5 t0 4.0 feet from June through November

Hazard of flooding: Occasional, throughout the year with standing water for less than 2
days

Shrink-swell potential: Low

Slope class: Nearly level or gently sloping

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: None or slight
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Organic matter content of surface layer: High

Potential for frost action: Moderate

Special climatic conditions: Soil subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Very strongly acid to neutral throughout the profile

Parent material: Alluvium derived primarily from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches

Depth to contrasting material: 20 to 40 inches to deposits of gravel and cobbles that
are stratified with sandy or loamy material

Other distinctive properties: Soil subject to scouring and deposition during flooding

Minor Components

Dissimilar inclusions:

+ Soils that are rarely flooded, on the wider flood plains

+ Soils that are well drained to excessively well drained, in wider units and those
adjacent to deeper stream channels

+ Somewhat poorly drained Cullowhee and poorly drained Ela soils that have subsoils
that are loamy in the upper part and that have strata with a high content of rock
fragments at a depth of 20 to 40 inches, in depressions, old stream channels, and
backwater areas

» Dellwood soils that have deposits of gravel and cobbles that are stratified with sandy
or loamy material, at a depth of 8 to 20 inches

» Well drained soils that have strata with a high content of rock fragments at a depth of
more than 40 inches, in the slightly higher-lying positions

* Moderately well drained Dillard soils that have more clay and fewer rock fragments
in the subsoil, on low stream terraces and toeslopes

+ Soils on slopes of more than 3 percent adjacent to uplands and stream channels

Similar inclusions:
» Reddies soils that have surface layers of sandy loam or loam

Land Use

Dominant Uses: Cropland and ornamental crops
Other Uses: Pasture, hayland, recreation, and wildlife habitat

Agricultural Development

Cropland

Suitability: Well suited

Management concerns: Flooding, droughtiness, pesticide retention, soil fertility,

nutrient leaching, and climate

Management measures and considerations:

» While most flooding occurs during the winter months, there is a risk of crop loss
during the growing season.

» This soil has a low available water capacity and becomes droughty during periods of
low rainfall.

 Using conservation tillage, winter cover crops, crop residue management, and crop
rotations which include grasses and legumes helps to increase the available water
capacity and improve soil fertility.

» This soil may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

» Plant-applied pesticides may be more effective than soil-applied pesticides.
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Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes crop productivity.

Using split applications helps to increase the effectiveness of lime and fertilizer and
helps to avoid the leaching of plant nutrients below the rooting zone and into the
water table.

Using frequent and light applications of irrigation water helps to avoid the leaching of
plant nutrients below the rooting zone.

Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Pasture and hayland
Suitability: Well suited
Management concerns: Flooding, droughtiness, pesticide retention, soil fertility,

nutrient leaching, and erodibility

Management measures and considerations:

While most flooding occurs during the winter months, there is a risk of crop loss
during the growing season.

This soil has a low available water capacity and becomes droughty during periods of
low rainfall.

Using supplemental irrigation and crop varieties adapted to droughty conditions
helps to increase crop production.

This soil may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

Plant-applied pesticides may be more effective than soil-applied pesticides.
Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

Using split applications helps to increase the effectiveness of lime and fertilizer and
helps to avoid the leaching of plant nutrients below the rooting zone and into the
water table.

Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

Orchard and ornamental crops
Suitability: Orchards—unsuited; ornamental crops—poorly suited
Management concerns: Flooding, droughtiness, root disease, climate, soil fertility,

nutrient leaching, pesticide retention, and ball and burlap harvesting

Management measures and considerations:

Because of the potential for flooding, this soil can be difficult to manage for orchard
or ornamental crops.

This soil has a low available water capacity and becomes droughty during periods of
low rainfall.

Because of the seasonal high water table and flooding, phytophthora root disease is
a potential limitation for Fraser fir and other susceptible ornamentals.

In areas where water concentrates, such as toeslopes and drainageways, Fraser fir
and other ornamentals are susceptible to phytophthora root disease. These areas
should be avoided.

Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

166



Soil Survey of Graham County, North Carolina

 Using split applications helps to increase the effectiveness of lime and fertilizer and
helps to avoid the leaching of plant nutrients below the rooting zone and into the
water table.

 Using frequent and light applications of irrigation water helps to avoid the leaching of
plant nutrients below the rooting zone.

» This soil may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

 Avoiding ball and burlap harvesting during dry periods helps to prevent fracture of
the ball and separation of the soil from the roots caused by a low moisture content
and a minimal clay content.

Woodland Management and Productivity

Potential for commercial species: Moderately high for cove hardwoods

Suitability: Well suited

Management concerns: Flooding and pesticide retention

Management measures and considerations:

» The potential for flooding needs to be considered in the placement of haul roads and
log landings.

+ Soil-applied herbicides are retained due to herbicide-organic matter bonding and
may damage tree seedlings when cropland is converted to woodland.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the flooding and wetness.
A site should be selected on better suited soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of
the wetness and poor filtering capacity. Contact the local Health Department for
additional guidance.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the flooding. A site
should be selected on better suited soils.

Lawns and landscaping

Suitability: Suited

Management concerns: Flooding, droughtiness, pesticide retention, soil fertility,

nutrient leaching, root disease, and climate

Management measures and considerations:

» Because of the flooding, this soil is difficult to manage and use is severely limited
during periods of inundation.

 Using lime, fertilizer, mulch, irrigation, and varieties adapted to droughty conditions
helps to establish lawns and landscape plants. Split applications help to increase the
effectiveness of lime and fertilizer.

» Using frequent and light applications of irrigation water helps to avoid the leaching of
plant nutrients below the rooting zone.
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» This soil may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to landscape plants.

» Plant-applied pesticides may be more effective than soil-applied pesticides.

» Because of the seasonal high water table and flooding, phytophthora root disease is
a potential limitation for Fraser fir and other susceptible ornamentals.

+ In areas where water concentrates, such as toeslopes and drainageways, Fraser fir
and other ornamentals are susceptible to phytophthora root disease. These areas
should be avoided.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Interpretive Groups

Land capability classification: 2w

SbE—Snowbird loam, 30 to 50 percent slopes, stony

Setting

Landscape: Intermountain hills and low mountains throughout the county

Elevation range: 1,440 to 3,690 feet

Landform: North- to east-facing hillslopes and mountain slopes and those slopes
shaded by the higher mountains

Landform position: Side slopes and head slopes

Shape of areas: Irregular

Size of areas: Up to 127 acres

Map Unit Composition

Snowbird soil and similar inclusions: 85 percent
Dissimilar inclusions: 15 percent

Typical Profile

Surface layer:
0 to 3 inches—moderately decomposed plant material
3 to 10 inches—dark brown loam

Subsoil:

10 to 13 inches—dark brown loam

13 to 22 inches—brown sandy clay loam

22 to 34 inches—strong brown very fine sandy loam

34 to 57 inches—dark yellowish brown channery very fine sandy loam

Bedrock:
57 to 80 inches—weathered, interbedded metasandstone and phyllite

Soil Properties and Qualities

Depth class: Deep

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderate

Available water capacity: Moderate or high

Depth to seasonal high water table: More than 6.0 feet
Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Steep
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Soil slippage potential: Low

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered flagstones and stones that average
about 6 to 24 inches in length and are about 25 to 75 feet apart

Organic matter content of surface layer: High or very high

Potential for frost action: Moderate

Special climatic conditions: Soil subject to cooler annual air temperatures, which allow
late spring and early frosts; a higher soil moisture content due to north- to east-
facing aspects and shading by the higher mountains

Soil reaction: Very strongly acid to moderately acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: 40 to 60 inches to soft bedrock

Other distinctive properties: Potential for downslope movement when lateral support is
removed

Minor Components

Dissimilar inclusions:

* Junaluska and Brasstown soils that have thinner surface layers with less organic
matter, have redder subsoils, and have soft bedrock at a depth of 20 to 60 inches;
on south- to west-facing side slopes and spur ridges

* Random areas of soils that have more mica in the subsoil and have bedrock at a
depth of 20 to more than 60 inches

» Random areas of Soco and Stecoah soils that have thinner surface layers with less
organic matter, have less clay in the subsoil, and have soft bedrock at a depth of 20
to 60 inches; on south- to west-facing side slopes and spur ridges

» Santeetlah soils that have bedrock at a depth of more than 60 inches, on toeslopes,
on benches, and in concave areas at the heads of drains

» Random areas of soils on slopes of less than 30 percent or more than 50 percent

» Thurmont soils that have a water table at a depth of 40 to 60 inches, on toeslopes
and in drainageways

» Cheoah and Jeffrey soils that have less clay in the subsoil and have hard bedrock at
20 to 60 inches, adjacent to widely scattered rock outcrops

Similar inclusions:
* Snowbird soils that have surface layers of sandy loam or fine sandy loam
* Random areas of similar soils that have a red subsoil

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Pasture and building site development

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope and
erodibility. A site should be selected on better suited soils.

Pasture and hayland
Suitability: Pasture—poorly suited; hayland—unsuited
Management concerns: Equipment use, erodibility, pesticide retention, and soil fertility

169



Soil Survey of Graham County, North Carolina

Management measures and considerations:

Because of the slope, this map unit is difficult to manage for pasture and hayland.
Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

This soil may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

Plant-applied pesticides may be more effective than soil-applied pesticides.
Applying lime and fertilizer according to recommendations based on soil tests
helps to increase the availability of plant nutrients and maximizes productivity when
establishing, maintaining, or renovating pasture and hayland.

Using rotational grazing and removing livestock in time to allow forage plants to
recover before winter dormancy help to maintain pastures and increase productivity.

Orchard and ornamental crops
Suitability: Poorly suited
Management concerns: Equipment use, erodibility, pesticide retention, ball and burlap

harvesting, plant shape, climate, and soil fertility

Management measures and considerations:

This soil may be difficult to manage for orchard or ornamental crops because the
slope limits equipment use.

Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

Applying lime and fertilizer according to recommendations based on soil tests helps
to increase the availability of plant nutrients and maximize productivity.

This soil may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

Plant-applied pesticides may be more effetive than soil-applied pesticides.
Avoiding ball and burlap harvesting during extreme moisture conditions helps to
prevent fracture or deformation of the ball and tearing of the roots.

Because of the cooler air temperatures associated with the north- to east-facing
aspects of this map unit, late spring frost may damage new growth in some years.
The slope affects the shape of ornamentals on the uphill side.

Because of the restricted movement of air and water due to the clay content of the
subsoil, there is a potential for phytophthora root disease. As a result, this map unit
is limited for the production of Fraser fir and other susceptible ornamentals.

In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

Woodland Management and Productivity

Potential for commercial species: Moderate for cove hardwoods and northern

hardwoods

Suitability: Suited
Management concerns: Equipment use and erodibility
Management measures and considerations:

Using cable logging methods helps to minimize road and trail construction,
especially in areas where slope exceeds 40 percent.

Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.
Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.
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* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the silt and clay content of the subsoil.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

« Livestock should not be allowed to graze in areas managed for woodland.

Urban Development

Dwellings

Suitability: Poorly suited

Management concerns: Slope, erodibility, and corrosivity

Management measures and considerations:

+ Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

 Using corrosion-resistant materials helps to reduce the risk of damage to concrete
and uncoated steel.

Septic tank absorption fields

Suitability: Poorly suited

Management concerns: Slope and restricted permeability

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

« Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

» Raking trench walls helps to prevent the sealing of soil pores which may occur
during the excavation of septic tank absorption fields.

Local roads and streets

Suitability: Poorly suited

Management concerns: Slope, erodibility, and frost action

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

» The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping

Suitability: Poorly suited

Management concerns: Slope, erodibility, soil fertility, climate, pesticide retention, and

soil compaction

Management measures and considerations:

+ Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Avoiding the use of heavy equipment in areas to be landscaped helps to prevent soil
compaction.
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» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Because of the restricted movement of air and water due to the clay content of the
subsoil, phytophthora root disease is a potential limitation for Fraser fir and other
susceptible ornamentals.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

» The use of native, winter-hardy landscape plants is recommended.

» Because of the cooler air temperatures associated with the north- to east-facing
aspects of this map unit, late spring frost may damage new growth in some years.

» This soil may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to landscape plants. Plant-applied pesticides may be more effetive
than soil-applied pesticides.

 In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

* If excavated material is to be used for landscaping, any soft bedrock will need to be
crushed or removed.

Interpretive Groups

Land capability classification: 6e

SbF—Snowbird loam, 50 to 95 percent slopes, stony

Setting

Landscape: Intermountain hills and low mountains throughout the county

Elevation range: 1,410 to 3,900 feet

Landform: North- to east-facing hillslopes and mountain slopes and those slopes
shaded by the higher mountains

Landform position: Side slopes

Shape of areas: Irregular

Size of areas: Up to 184 acres

Map Unit Composition

Snowbird soil and similar inclusions: 80 percent
Dissimilar inclusions: 20 percent

Typical Profile

Surface layer:
0 to 3 inches—moderately decomposed plant material
3 to 10 inches—dark brown loam

Subsoil:

10 to 13 inches—dark brown loam

13 to 22 inches—brown sandy clay loam

22 to 34 inches—strong brown very fine sandy loam

34 to 57 inches—dark yellowish brown channery very fine sandy loam

Bedrock:
57 to 80 inches—weathered, interbedded metasandstone and phyllite

172



Soil Survey of Graham County, North Carolina

Soil Properties and Qualities

Depth class: Deep

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderate

Available water capacity: Moderate or high

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Very steep

Soil slippage potential: Low

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered flagstones and stones that average
about 6 to 24 inches in length and are about 25 to 75 feet apart

Organic matter content of surface layer: High or very high

Potential for frost action: Moderate

Special climatic conditions: Soil subject to cooler annual air temperatures, which allow
late spring and early frosts; a higher soil moisture content due to north- to east-
facing aspects and shading by the higher mountains

Soil reaction: Very strongly acid to moderately acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: 40 to 60 inches to soft bedrock

Other distinctive properties: Potential for downslope movement when lateral support is
removed

Minor Components

Dissimilar inclusions:

+ Random areas of Soco and Stecoah soils that have thinner surface layers with less
organic matter, have less clay in the subsoil, and have soft bedrock at a depth of 20
to 60 inches; on south- to west-facing side slopes and spur ridges

» Santeetlah soils that have bedrock at a depth of more than 60 inches, on toeslopes,
on benches, and in concave areas at the heads of drains

+ Junaluska and Brasstown soils that have thinner surface layers with less organic
matter, have redder subsoils, and have soft bedrock at a depth of 20 to 60 inches;
on south- to west-facing side slopes and spur ridges

* Random areas of soils that have more mica in the subsoil and have bedrock at a
depth of 20 to more than 60 inches

» Cheoah and Jeffrey soils that have less clay in the subsoil and have hard bedrock at
a depth of 20 to 60 inches, adjacent to widely scattered rock outcrops

» Spivey soils that have more rock fragments in the subsoil and have bedrock at a
depth of more than 60 inches, in drainageways and below rock outcrops

» Random areas of soils on slopes of less than 50 percent or more than 95 percent

Similar inclusions:
* Snowbird soils that have surface layers of sandy loam or fine sandy loam
* Random areas of similar soils that have a red subsoil

Land Use

Dominant Uses: Woodland and wildlife habitat
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Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope and
erodibility. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for the production of pasture and hay crops
because of the slope and erodibility. A site should be selected on better suited soils.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope and erodibility. A site should be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Moderate for cove hardwoods and northern

hardwoods

Suitability: Suited

Management concerns: Equipment use and erodibility

Management measures and considerations:

» Using cable logging methods helps to overcome the equipment limitation and
prevents the acceleration of erosion caused by road construction, skid trails, and
disturbance of the forest floor by heavy machinery.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

+ Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

* Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the clay content of the subsoil.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

+ Livestock should not be allowed to graze in areas managed for woodland.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the slope and erodibility. A
site should be selected on better suited soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
slope. Contact the local Health Department for additional guidance.
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Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the slope and
erodibility. A site should be selected on better suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope and
erodibility. A site should be selected on better suited soils.

Interpretive Groups

Land capability classification: 7e

ScD—Soco-Stecoah complex, 15 to 30 percent slopes,
stony

Setting

Landscape: Intermediate mountains throughout the county
Elevation range: 2,060 to 4,640 feet

Landform: Ridges

Landform position: Summits and upper side slopes

Shape of areas: Long and narrow

Size of areas: Up to 112 acres

Map Unit Composition

Soco soil and similar inclusions: 50 percent
Stecoah soil and similar inclusions: 40 percent
Dissimilar inclusions: 10 percent

Typical Profile
Soco

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 3 inches—dark yellowish brown channery loam

Subsoil:
3 to 23 inches—brownish yellow channery sandy loam

Bedrock:
23 to 80 inches—weathered, interbedded metasandstone and phyllite

Stecoah

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 6 inches—dark brown channery loam

Subsoil:
6 to 13 inches—dark yellowish brown channery loam
13 to 37 inches—yellowish brown channery loam

Underlying material:
37 to 49 inches—channery loam saprolite multicolored in shades of brown and yellow
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Bedrock:
49 to 80 inches—weathered, interbedded metasandstone and phyllite

Soil Properties and Qualities

Depth class: Soco—moderately deep; Stecoah—deep

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderately rapid

Available water capacity: Low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Moderately steep

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered flagstones and stones that average
about 6 to 24 inches in length and are about 25 to 75 feet apart

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum weathered from low-grade metasedimentary rock

Depth to bedrock: Soco—20 to 40 inches to soft bedrock; Stecoah—40 to 60 inches to
soft bedrock

Minor Components

Dissimilar inclusions:

* Random areas of Junaluska and Brasstown soils that have more clay in the subsoil
and have soft bedrock at a depth of 20 to 60 inches

» Whiteoak soils that have thicker surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, in saddles and gaps and in concave
areas at the head of drains

+ Random areas of soils on slopes of less than 15 percent or more than 30 percent

» Widely scattered areas of rock outcrop

+ Soils that have hard bedrock at a depth of less than 20 inches, adjacent to rock
outcrops

Similar inclusions:
» Soco and Stecoah soils that have surface layers of fine sandy loam, sandy loam, or
silt loam

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Pasture, hayland, building site development, and recreation

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
and depth to bedrock. A site should be selected on better suited soils.

Pasture and hayland
Suitability: Suited
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Management concerns: Soco—equipment use, erodibility, soil fertility, rooting depth,
and droughtiness; Stecoah—equipment use, erodibility, soil fertility, and rooting
depth

Management measures and considerations:

» The slope limits the use of equipment in the steeper areas.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

 Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

» Because of the low available water capacity due to the moderately deep rooting
depth, the Soco soil is difficult to manage for the production of pasture and hay
crops.

Orchard and ornamental crops

Suitability: Poorly suited

Management concerns: Soco—equipment use, erodibility, soil fertility, ball and burlap

harvesting, plant shape, rooting depth, and droughtiness; Stecoah—equipment
use, erodibility, soil fertility, ball and burlap harvesting, plant shape, and rooting
depth

Management measures and considerations:

» These soils may be difficult to manage for orchard or ornamental crops because the
slope limits equipment use.

« Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

 Avoiding ball and burlap harvesting during dry periods helps to prevent fracture of
the ball and separation of the soil from the roots caused by a low moisture content
and a minimal clay content.

* The slope affects the shape of ornamentals on the uphill side.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of the low available water capacity and windthrow hazard due to the
moderately deep rooting depth, the Soco soil is difficult to manage for orchard and
ornamental crops.

Woodland Management and Productivity

Potential for commercial species: Low for upland hardwoods and high for eastern
white pine
Suitability: Suited
Management concerns: Soco—equipment use, erodibility, and windthrow hazard;
Stecoah—equipment use and erodibility
Management measures and considerations:
+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.
» Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.
» Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.
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» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

« Livestock should not be allowed to graze in areas managed for woodland.

* Productivity is limited by the limited rooting depth of the Soco soil.

Urban Development

Dwellings

Suitability: Poorly suited

Management concerns: Slope, erodibility, corrosivity, and depth to bedrock

Management measures and considerations:

+ Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

 Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

Septic tank absorption fields

Suitability: Poorly suited

Management concerns: Slope and depth to bedrock

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

« Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

 Locating and using areas of the deeper Stecoah soil may improve the performance
of filter fields.

Local roads and streets

Suitability: Poorly suited

Management concerns: Slope, low strength, erodibility, depth to bedrock, and frost

action

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping
Suitability: Poorly suited
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Management concerns: Soco—slope, erodibility, soil fertility, depth to bedrock, and

droughtiness; Stecoah—slope, erodibility, soil fertility, and depth to bedrock

Management measures and considerations:

+ Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

+ Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» The use of native landscape plants that are tolerant of droughty, acidic soils is
recommended.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of the moderately deep rooting depth, the Soco soil is difficult to manage
for lawns and landscaping, especially if the soil has been disturbed.

* If excavated material is to be used for landscaping, any soft bedrock will need to be
crushed or removed.

Interpretive Groups

Land capability classification: Soco—4s; Stecoah—4e

ScE—Soco-Stecoah complex, 30 to 50 percent slopes,
stony

Setting

Landscape: Intermediate mountains throughout the county

Elevation range: 2,120 to 4,550 feet

Landform: Ridges and south- to west-facing mountain slopes

Landform position: Summits and side slopes

Shape of areas: Long and narrow on summits and irregular on side slopes
Size of areas: Up to 142 acres

Map Unit Composition

Soco soil and similar inclusions: 45 percent
Stecoah soil and similar inclusions: 35 percent
Dissimilar inclusions: 20 percent

Typical Profile

Soco

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 3 inches—dark yellowish brown channery loam

Subsoil:
3 to 23 inches—brownish yellow channery sandy loam

Bedrock:
23 to 80 inches—weathered, interbedded metasandstone and phyllite
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Stecoah

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 6 inches—dark brown channery loam

Subsoil:
6 to 13 inches—dark yellowish brown channery loam
13 to 37 inches—yellowish brown channery loam

Underlying material:
37 to 49 inches—channery loam saprolite multicolored in shades of brown and yellow

Bedrock:
49 to 80 inches—weathered, interbedded metasandstone and phyllite

Soil Properties and Qualities

Depth class: Soco—moderately deep; Stecoah—deep

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderately rapid

Available water capacity: Low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Steep

Soil slippage potential: Low

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered flagstones and stones that average
about 6 to 24 inches in length and are about 25 to 75 feet apart

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: Soco—20 to 40 inches to soft bedrock; Stecoah—40 to 60 inches to
soft bedrock

Other distinctive properties: Potential for downslope movement when lateral support is
removed

Minor Components

Dissimilar inclusions:

* Random areas of Junaluska and Brasstown soils that have more clay in the subsoil
and have soft bedrock at a depth of 20 to 60 inches

» Lonon soils that have more clay in the subsoil and have bedrock at a depth of more
than 60 inches, on benches, on footslopes, and in concave areas at the head of
drains

* Northcove soils that have more rock fragments in the subsoil and have bedrock at a
depth of more than 60 inches, in drainageways and below rock outcrops

+ Santeetlah soils that have thicker surface layers with more organic matter and
have bedrock at a depth of more than 60 inches, on toeslopes, on benches, and in
concave areas at the heads of drains
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+ Spivey soils that have thicker surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, in drainageways and below rock
outcrops

» Cheoah and Jeffrey soils that have thicker surface layers with more organic matter,
on north- to east-facing side slopes

» Widely scattered areas of rock outcrop

+ Soils that have hard bedrock at a depth of less than 20 inches, adjacent to rock
outcrops

+ Random areas of soils on slopes of less than 30 percent or more than 50 percent

Similar inclusions:
» Soco and Stecoah soils that have surface layers of fine sandy loam, sandy loam, or
silt loam

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Pasture, building site development, and recreation

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
and depth to bedrock. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Pasture—poorly suited; hayland—unsuited

Management concerns: Soco—equipment use, erodibility, soil fertility, rooting depth,

and droughtiness; Stecoah—equipment use, erodibility, soil fertility, and rooting
depth

Management measures and considerations:

» Because of the slope, this map unit is difficult to manage for pasture and hayland.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

 Using rotational grazing and removing livestock in time to allow forage plants to
recover before winter dormancy help to maintain pastures and increase productivity.

» Because of the low available water capacity due to the moderately deep rooting
depth, the Soco soil is difficult to manage for the production of pasture and hay
crops.

Orchard and ornamental crops
Suitability: Poorly suited
Management concerns: Soco—equipment use, erodibility, soil fertility, ball and burlap
harvesting, plant shape, rooting depth, and droughtiness; Stecoah—equipment
use, erodibility, soil fertility, ball and burlap harvesting, plant shape, and rooting
depth
Management measures and considerations:
» These soils may be difficult to manage for orchard or ornamental crops because the
slope limits equipment use.
« Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.
* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.
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 Avoiding ball and burlap harvesting during dry periods helps to prevent fracture of
the ball and separation of the soil from the roots caused by a low moisture content
and a minimal clay content.

* The slope affects the shape of ornamentals on the uphill side.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of the low available water capacity and windthrow hazard due to the
moderately deep rooting depth, the Soco soil is difficult to manage for orchard and
ornamental crops.

Woodland Management and Productivity

Potential for commercial species: Low for upland hardwoods and high for eastern

white pine

Suitability: Suited

Management concerns: Soco—equipment use, erodibility, and windthrow hazard;

Steocah—equipment use and erodibility

Management measures and considerations:

 Using cable logging methods helps to minimize road and trail construction,
especially in areas where slope exceeds 40 percent.

» The underlying bedrock may be susceptible to mass movement. An onsite
investigation is needed to determine the suitability and limitations of any area within
this map unit for access roads.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

* Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

+ Livestock should not be allowed to graze in areas managed for woodland.

* Productivity is limited by the limited rooting depth of the Soco soil.

Urban Development

Dwellings

Suitability: Poorly suited

Management concerns: Slope, erodibility, corrosivity, and depth to bedrock

Management measures and considerations:

+ Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

 Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.
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Septic tank absorption fields

Suitability: Poorly suited

Management concerns: Slope and depth to bedrock

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

« Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

 Locating and using areas of the deeper Stecoah soil may improve the performance
of filter fields.

Local roads and streets

Suitability: Poorly suited

Management concerns: Slope, erodibility, slippage, differential settling, depth to

bedrock, low strength, and frost action

Management measures and considerations:

» The underlying bedrock may be susceptible to mass movement. An onsite
investigation is needed to determine the suitability and limitations of any area within
this map unit.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

» These soils are subject to uneven settling and may be unstable if not properly
compacted.

* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping

Suitability: Poorly suited

Management concerns: Soco—slope, erodibility, droughtiness, soil fertility, and depth

to bedrock; Stecoah—slope, erodibility, droughtiness, and soil fertility

Management measures and considerations:

» Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

+ Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» The use of native landscape plants that are tolerant of droughty, acidic soils is
recommended.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of the moderately deep rooting depth, the Soco soil is difficult to manage
for lawns and landscaping, especially if the soil has been disturbed.

* If excavated material is to be used for landscaping, any soft bedrock will need to be
crushed or removed.
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Interpretive Groups

Land capability classification: Soco—6s; Stecoah—6e

ScF—Soco-Stecoah complex, 50 to 95 percent slopes,
stony

Setting

Landscape: Intermediate mountains throughout the county
Elevation range: 1,480 to 4,500 feet

Landform: South- to west-facing mountain slopes
Landform position: Side slopes

Shape of areas: Irregular

Size of areas: Up to 259 acres

Map Unit Composition

Soco soil and similar inclusions: 45 percent
Stecoah soil and similar inclusions: 35 percent
Dissimilar inclusions: 20 percent

Typical Profile
Soco

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 3 inches—dark yellowish brown channery loam

Subsoil:
3 to 23 inches—brownish yellow channery sandy loam

Bedrock:
23 to 80 inches—weathered, interbedded metasandstone and phyllite

Stecoah

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 6 inches—dark brown channery loam

Subsoil:
6 to 13 inches—dark yellowish brown channery loam
13 to 37 inches—yellowish brown channery loam

Underlying material:
37 to 49 inches—channery loam saprolite multicolored in shades of brown and yellow

Bedrock:
49 to 80 inches—weathered, interbedded metasandstone and phyllite

Soil Properties and Qualities

Depth class: Soco—moderately deep; Stecoah—deep
Drainage class: Well drained

General texture class: Loamy

Permeability: Moderately rapid

Available water capacity: Low

Depth to seasonal high water table: More than 6.0 feet
Hazard of flooding: None
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Shrink-swell potential: Low

Slope class: Very steep

Soil slippage potential: Medium

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered flagstones and stones that average
about 6 to 24 inches in length and are about 25 to 75 feet apart

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: Soco—20 to 40 inches to soft bedrock; Stecoah—40 to 60 inches to
soft bedrock

Other distinctive properties: Soils subject to downslope movement when lateral
support is removed

Minor Components

Dissimilar inclusions:

» Santeetlah soils that have thicker surface layers with more organic matter and
have bedrock at a depth of more than 60 inches, on benches, on footslopes, and in
concave areas at the head of drains

» Spivey soils that have thicker surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, in drainageways and below rock
outcrops

» Northcove soils that have more rock fragments in the subsoil, in drainageways and
below rock outcrops

» Cheoah and Jeffrey soils that have thicker surface layers with more organic matter,
on north- to east-facing side slopes

 Ditney soils that have less clay in the subsoil and have hard bedrock at a depth of 20
to 40 inches, on spur ridges

» Widely scattered areas of rock outcrop

» Random areas of soils on slopes of less than 50 percent or more than 95 percent

Similar inclusions:
» Soco and Stecoah soils that have surface layers of fine sandy loam, sandy loam, or
silt loam

Land Use
Dominant Uses: Woodland and wildlife habitat
Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
and depth to bedrock. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for the production of pasture and hay crops
because of the slope, erodibility, and depth to bedrock. A site should be selected on
better suited soils.
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Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, and depth to bedrock. A site should be selected on better suited
soils.

Woodland Management and Productivity

Potential for commercial species: Low for hardwoods and high for eastern white pine

Suitability: Poorly suited

Management concerns: Soco—equipment use, erodibility, and windthrow hazard;

Stecoah—equipment use and erodibility

Management measures and considerations:

» Using cable logging methods helps to overcome the equipment limitation and
prevents the acceleration of erosion caused by road construction, skid trails, and
disturbance of the forest floor by heavy machinery.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

* Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

» The underlying bedrock may be susceptible to mass movement. An onsite
investigation is needed to determine the suitability and limitations of any area within
this map unit for access roads.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

+ Livestock should not be allowed to graze in areas managed for woodland.

* Productivity is limited by the limited rooting depth of the Soco soil.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the slope, erodibility, and
depth to bedrock. A site should be selected on better suited soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
slope and depth to bedrock. Contact the local Health Department for additional
guidance.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the slope,
erodibility, and depth to bedrock. A site should be selected on better suited soils.

Lawns and landscaping
Suitability: Unsuited
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Management concerns:
» This map unit is severely limited for lawns and landscaping because of the slope and
depth to bedrock. A site should be selected on better suited soils.

Interpretive Groups

Land capability classification: Soco—T7s; Stecoah—7e

SdD—Soco-Stecoah complex, 15 to 30 percent slopes,
rocky

Setting

Landscape: Intermediate mountains throughout the county
Elevation range: 1,700 to 4,680 feet

Landform: Ridges

Landform position: Summits and upper side slopes

Shape of areas: Long and narrow

Size of areas: Up to 229 acres

Map Unit Composition

Soco soil and similar inclusions: 50 percent
Stecoah soil and similar inclusions: 35 percent
Rock outcrop: 2 percent

Dissimilar inclusions: 13 percent

Typical Profile
Soco

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 3 inches—dark yellowish brown channery loam

Subsoil:
3 to 23 inches—brownish yellow channery sandy loam

Bedrock:
23 to 80 inches—weathered, interbedded metasandstone and phyllite

Stecoah

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 6 inches—dark brown channery loam

Subsoil:
6 to 13 inches—dark yellowish brown channery loam
13 to 37 inches—yellowish brown channery loam

Underlying material:
37 to 49 inches—channery loam saprolite multicolored in shades of brown and yellow

Bedrock:
49 to 80 inches—weathered, interbedded metasandstone and phyllite

Soil Properties and Qualities

Depth class: Soco—moderately deep; Stecoah—deep
Drainage class: Well drained
General texture class: Loamy
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Permeability: Moderately rapid

Available water capacity: Low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Moderately steep

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered flagstones and stones that average
about 6 to 24 inches in length and are about 25 to 75 feet apart

Extent of Rock outcrop: About 2 percent of the soil surface

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum weathered from low-grade metasedimentary rock

Depth to bedrock: Soco—20 to 40 inches to soft bedrock; Stecoah—40 to 60 inches to
soft bedrock

Minor Components

Dissimilar inclusions:

* Random areas of Junaluska and Brasstown soils that have more clay in the subsoil
and have soft bedrock at a depth of 20 to 60 inches

» Whiteoak soils that have thicker surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, in saddles and gaps and in concave
areas at the head of drains

+ Ditney and Unicoi soils that have hard bedrock at a depth of 7 to 40 inches, on
south- to west-facing shoulder slopes and nose slopes

» Random areas of soils on slopes of less than 15 percent or more than 30 percent

+ Soils that have hard bedrock at a depth of less than 20 inches, adjacent to rock
outcrops

* Prominent ridges and upper side slopes that are subject to frequent rime ice in
winter and high winds year-round

Similar inclusions:
» Soco and Stecoah soils that have surface layers of fine sandy loam, sandy loam, or
silt loam

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Recreation, pasture, and building site development

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
and depth to bedrock. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Suited

Management concerns: Soco—equipment use, erodibility, soil fertility, rooting depth,
and droughtiness; Stecoah—equipment use, erodibility, soil fertility, and rooting
depth
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Management measures and considerations:

The slope limits the use of equipment in the steeper areas.

Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

Because of the low available water capacity due to the moderately deep rooting
depth, the Soco soil is difficult to manage for the production of pasture and hay
crops.

Orchard and ornamental crops
Suitability: Poorly suited
Management concerns: Soco—equipment use, erodibility, soil fertility, ball and burlap

harvesting, plant shape, rooting depth, and droughtiness; Stecoah—equipment
use, erodibility, soil fertility, ball and burlap harvesting, plant shape, and rooting
depth

Management measures and considerations:

These soils may be difficult to manage for orchard or ornamental crops because the
slope limits equipment use.

Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

Avoiding ball and burlap harvesting during dry periods helps to prevent fracture of
the ball and separation of the soil from the roots caused by a low moisture content
and a minimal clay content.

The slope affects the shape of ornamentals on the uphill side.

In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

Because of the low available water capacity and windthrow hazard due to the
moderately deep rooting depth, the Soco soil is difficult to manage for orchard and
ornamental crops.

Woodland Management and Productivity

Potential for commercial species: Low for upland hardwoods and high for eastern

white pine

Suitability: Suited
Management concerns: Soco—equipment use, erodibility, and windthrow hazard;

Stecoah—equipment use and erodibility

Management measures and considerations:

Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

Blasting, shaping, and grading are needed if roads are to be constructed on the
contour.
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» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

+ Livestock should not be allowed to graze in areas managed for woodland.

* Productivity is limited by the limited rooting depth of the Soco soil.

Urban Development

Dwellings

Suitability: Poorly suited

Management concerns: Slope, erodibility, corrosivity, and depth to bedrock

Management measures and considerations:

+ Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.

+ Drilling and blasting of rock or special earth-moving equipment is needed to increase
the depth of these soils.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

 Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

Septic tank absorption fields

Suitability: Poorly suited

Management concerns: Slope and depth to bedrock

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

* Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

 Locating and using areas of the deeper Stecoah soil may improve the performance
of filter fields.

Local roads and streets

Suitability: Poorly suited

Management concerns: Slope, low strength, erodibility, depth to bedrock, and frost

action

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

+ Blasting, shaping, and grading are needed if roads are to be constructed on the
contour.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.
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Lawns and landscaping
Suitability: Poorly suited
Management concerns: Soco—slope, erodibility, soil fertility, depth to bedrock, and

droughtiness; Stecoah—slope, erodibility, soil fertility, and depth to bedrock

Management measures and considerations:

Designing plantings on natural contours helps to increase water infiltration.
Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

Topsoil should be stockpiled from disturbed areas and replaced before landscaping.
Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

The use of native landscape plants that are tolerant of droughty, acidic soils is
recommended.

In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

Because of the moderately deep rooting depth, the Soco soil is difficult to manage
for lawns and landscaping, especially if the soil has been disturbed.

If excavated material is to be used for landscaping, any soft bedrock will need to be
crushed or removed.

Interpretive Groups

Land capability classification: Soco—4s; Stecoah—6e

SdE—Soco-Stecoah complex, 30 to 50 percent slopes,

rocky

Setting

Landscape: Intermediate mountains throughout the county

Elevation range: 1,660 to 4,720 feet

Landform: Ridges and south- to west-facing mountain slopes

Landform position: Summits and side slopes

Shape of areas: Long and narrow on summits and irregular on side slopes
Size of areas: Up to 131 acres

Map Unit Composition

Soco soil and similar inclusions: 45 percent
Stecoah soil and similar inclusions: 35 percent
Rock outcrop: 2 percent

Dissimilar inclusions: 18 percent

Typical Profile

Soco

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 3 inches—dark yellowish brown channery loam

Subsoil:
3 to 23 inches—brownish yellow channery sandy loam

Bedrock:
23 to 80 inches—weathered, interbedded metasandstone and phyllite

191



Soil Survey of Graham County, North Carolina

Stecoah

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 6 inches—dark brown channery loam

Subsoil:
6 to 13 inches—dark yellowish brown channery loam
13 to 37 inches—yellowish brown channery loam

Underlying material:
37 to 49 inches—channery loam saprolite multicolored in shades of brown and yellow

Bedrock:
49 to 80 inches—weathered, interbedded metasandstone and phyllite

Soil Properties and Qualities

Depth class: Soco—moderately deep; Stecoah—deep

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderately rapid

Available water capacity: Low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Steep

Soil slippage potential: Low

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered flagstones and stones that average
about 6 to 24 inches in length and are about 25 to 75 feet apart

Extent of Rock outcrop: About 2 percent of the soil surface

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: Soco—20 to 40 inches to soft bedrock; Stecoah—40 to 60 inches to
soft bedrock

Other distinctive properties: Potential for downslope movement when lateral support is
removed

Minor Components

Dissimilar inclusions:

* Random areas of Junaluska and Brasstown soils that have more clay in the subsoil
and have soft bedrock at a depth of 20 to 60 inches

» Lonon soils that have more clay in the subsoil and have bedrock at a depth of more
than 60 inches, on benches, on footslopes, and in concave areas at the head of
drains

* Northcove soils that have more rock fragments in the subsoil and have bedrock at a
depth of more than 60 inches, in drainageways and below rock outcrops

+ Santeetlah soils that have thicker surface layers with more organic matter and
have bedrock at a depth of more than 60 inches, on toeslopes, on benches, and in
concave areas at the heads of drains
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+ Spivey soils that have thicker surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, in drainageways and below rock
outcrops

» Ditney and Unicoi soils that have thinner surface layers with less organic matter and
have hard bedrock at a depth of 7 to 40 inches, on south- to west-facing shoulder
slopes and nose slopes

» Cheoah and Jeffrey soils that have thicker surface layers with more organic matter,
on north- to east-facing side slopes

* Random areas of Junaluska and Brasstown soils that have more clay in the subsoil
and have soft bedrock at a depth of 20 to 60 inches

+ Soils that have hard bedrock at a depth of less than 20 inches, adjacent to rock
outcrops

» Random areas of soils on slopes of less than 30 percent or more than 50 percent

Similar inclusions:
» Soco and Stecoah soils that have surface layers of fine sandy loam, sandy loam, or
silt loam

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Pasture, building site development, and recreation

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
and depth to bedrock. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Pasture—poorly suited; hayland—unsuited

Management concerns: Soco—equipment use, erodibility, soil fertility, rooting depth,

and droughtiness; Stecoah—equipment use, erodibility, soil fertility, and rooting
depth

Management measures and considerations:

» Because of the slope, this map unit is difficult to manage for pasture and hayland.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

 Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

» Because of the low available water capacity due to the moderately deep rooting
depth, the Soco soil is difficult to manage for the production of pasture and hay
crops.

Orchard and ornamental crops

Suitability: Poorly suited

Management concerns: Soco—equipment use, erodibility, soil fertility, ball and burlap
harvesting, plant shape, rooting depth, and droughtiness; Stecoah—equipment
use, erodibility, soil fertility, ball and burlap harvesting, plant shape, and rooting
depth
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Management measures and considerations:

» These soils may be difficult to manage for orchard or ornamental crops because the
slope limits equipment use.

« Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

 Avoiding ball and burlap harvesting during dry periods helps to prevent fracture of
the ball and separation of the soil from the roots caused by a low moisture content
and a minimal clay content.

» The slope affects the shape of ornamentals on the uphill side.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of the low available water capacity and windthrow hazard due to the
moderately deep rooting depth, the Soco soil is difficult to manage for orchard and
ornamental crops.

Woodland Management and Productivity

Potential for commercial species: Low for upland hardwoods and high for eastern

white pine

Suitability: Suited

Management concerns: Soco—equipment use, erodibility, and windthrow hazard;

Stecoah—equipment use and erodibility

Management measures and considerations:

 Using cable logging methods helps to minimize road and trail construction,
especially in areas where slope exceeds 40 percent.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

» The underlying bedrock may be susceptible to mass movement. An onsite
investigation is needed to determine the suitability and limitations of any area within
this map unit for access roads.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

* Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

+ Livestock should not be allowed to graze in areas managed for woodland.

* Productivity is limited by the limited rooting depth of the Soco soil.

Urban Development

Dwellings

Suitability: Poorly suited

Management concerns:

» This map unit is severely limited for dwellings because of the slope, erodibility, depth
to bedrock, and stony surface. A site should be selected on better suited soils.

Septic tank absorption fields
Suitability: Unsuited
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Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
slope, depth to bedrock, and stony surface. Contact the local Health Department for
additional guidance.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the slope,
erodibility, depth to bedrock, and stony surface. A site should be selected on better
suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope,
erodibility, depth to bedrock, and stony surface. A site should be selected on better
suited soils.

Interpretive Groups

Land capability classification: Soco—6s; Stecoah—6e

SdF—Soco-Stecoah complex, 50 to 95 percent slopes,
rocky

Setting

Landscape: Intermediate mountains throughout the county
Elevation range: 1,100 to 4,740 feet

Landform: South- to west-facing mountain slopes
Landform position: Side slopes

Shape of areas: Irregular

Size of areas: Up to 362 acres

Map Unit Composition

Soco soil and similar inclusions: 45 percent
Stecoah soil and similar inclusions: 35 percent
Rock outcrop: 2 percent

Dissimilar inclusions: 18 percent

Typical Profile

Soco

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 3 inches—dark yellowish brown channery loam

Subsoil:
3 to 23 inches—brownish yellow channery sandy loam

Bedrock:
23 to 80 inches—weathered, interbedded metasandstone and phyllite
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Stecoah

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 6 inches—dark brown channery loam

Subsoil:
6 to 13 inches—dark yellowish brown channery loam
13 to 37 inches—yellowish brown channery loam

Underlying material:
37 to 49 inches—channery loam saprolite multicolored in shades of brown and yellow

Bedrock:
49 to 80 inches—weathered, interbedded metasandstone and phyllite

Soil Properties and Qualities

Depth class: Soco—moderately deep; Stecoah—deep

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderately rapid

Available water capacity: Low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Very steep

Soil slippage potential: Medium

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered flagstones and stones that average
about 6 to 24 inches in length and are about 25 to 75 feet apart

Extent of Rock outcrop: About 2 percent of the soil surface

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: Soco—20 to 40 inches to soft bedrock; Stecoah—40 to 60 inches to
soft bedrock

Other distinctive properties: Soils subject to downslope movement when lateral
support is removed

Minor Components

Dissimilar inclusions:

» Spivey soils that have more rock fragments in the subsoil and have bedrock at a
depth of more than 60 inches, in drainageways and below rock outcrops

» Santeetlah soils that have bedrock at a depth of more than 60 inches, in concave
areas at the head of drains and on footslopes

» Northcove soils that have more rock fragments in the subsoil, in drainageways and
below rock outcrops

» Cheoah and Jeffrey soils that have thicker surface layers with more organic matter,
on north- to east-facing side slopes

+ Ditney and Unicoi soils that have hard bedrock at a depth of 7 to 40 inches, on
south- to west-facing shoulder slopes and nose slopes
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+ Soils that have hard bedrock at a depth of less than 20 inches, adjacent to rock
outcrops

+ Random areas of soils on slopes of less than 50 percent or more than 95 percent

* Random areas where landslides have occurred

Similar inclusions:
» Soco and Stecoah soils that have surface layers of fine sandy loam, sandy loam, or
silt loam

Land Use
Dominant Uses: Woodland and wildlife habitat
Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
and depth to bedrock. A site should be selected on better suited soils.

Pasture and hayland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for the production of pasture and hay crops
because of the slope, erodibility, and depth to bedrock. A site should be selected on
better suited soils.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, and depth to bedrock. A site should be selected on better suited
soils.

Woodland Management and Productivity

Potential for commercial species: Low for hardwoods and high for eastern white pine

Suitability: Poorly suited

Management concerns: Soco—equipment use, erodibility, and windthrow hazard;

Stecooah—equipment use and erodibility

Management measures and considerations:

» Using cable logging methods helps to overcome the equipment limitation and
prevents the acceleration of erosion caused by road construction, skid trails, and
disturbance of the forest floor by heavy machinery.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

» Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

» The underlying bedrock may be susceptible to mass movement. An onsite
investigation is needed to determine the suitability and limitations of any area within
this map unit for access roads.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.
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» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

+ Livestock should not be allowed to graze in areas managed for woodland.

* Productivity is limited by the limited rooting depth of the Soco soil.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the slope, erodibility, and
depth to bedrock. A site should be selected on better suited soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
slope and depth to bedrock. Contact the local Health Department for additional
guidance.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the slope,
erodibility, and depth to bedrock. A site should be selected on better suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope and
depth to bedrock. A site should be selected on better suited soils.

Interpretive Groups

Land capability classification: 7s

SnD—Soco-Stecoah complex, windswept, 15 to 30
percent slopes, stony

Setting

Landscape: Intermediate mountains, dominantly near the Cherokee County line in the
southern part of the county

Elevation range: 3,390 to 4,800 feet

Landform: Ridges

Landform position: Summits and upper side slopes

Shape of areas: Long and narrow

Size of areas: Up to 55 acres

Map Unit Composition

Soco soil and similar inclusions: 50 percent
Stecoah soil and similar inclusions: 40 percent
Dissimilar inclusions: 10 percent
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Typical Profile
Soco

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 3 inches—dark yellowish brown channery loam

Subsoil:
3 to 23 inches—brownish yellow channery sandy loam

Bedrock:
23 to 80 inches—weathered, interbedded metasandstone and phyllite

Stecoah

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 6 inches—dark brown channery loam

Subsoil:
6 to 13 inches—dark yellowish brown channery loam
13 to 37 inches—yellowish brown channery loam

Underlying material:
37 to 49 inches—channery loam saprolite multicolored in shades of brown and yellow

Bedrock:
49 to 80 inches—weathered, interbedded metasandstone and phyllite

Soil Properties and Qualities

Depth class: Soco—moderately deep; Stecoah—deep

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderately rapid

Available water capacity: Low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Moderately steep

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered flagstones and stones that average
about 6 to 24 inches in length and are about 25 to 75 feet apart

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to strongly acid throughout the profile

Special climatic conditions: Soils subject to damaging high winds

Parent material: Residuum weathered from low-grade metasedimentary rock

Depth to bedrock: Soco—20 to 40 inches to soft bedrock; Stecoah—40 to 60 inches to
soft bedrock

Minor Components

Dissimilar inclusions:
* Random areas of Junaluska and Brasstown soils that have more clay in the subsoil
and have soft bedrock at a depth of 20 to 60 inches
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» Whiteoak soils that have thicker surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, in saddles and gaps and in concave
areas at the head of drains

» Random areas of soils on slopes of less than 15 percent or more than 30 percent

+ Soils that have hard bedrock at a depth of less than 20 inches, adjacent to rock
outcrops

» Widely scattered areas of rock outcrop

Similar inclusions:
» Soco and Stecoah soils that have surface layers of fine sandy loam, sandy loam, or
silt loam

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Pasture, hayland, building site development, and recreation

Agricultural Development

Cropland
Suitability: Unsuited
Management concerns: Soco—climate, equipment use, erodibility, soil fertility, rooting
depth, and droughtiness; Stecoah—climate, equipment use, erodibility, soil fertility,
and rooting depth
Management measures and considerations:
» These soils are difficult to manage for cultivated crops because of the damaging
high winds and the slope which limits equipment use. A site should be selected on
better suited soils.

Pasture and hayland

Suitability: Poorly suited

Management concerns: Soco—climate, equipment use, erodibility, soil fertility, rooting

depth, and droughtiness; Stecoah—climate, equipment use, erodibility, soil fertility,
and rooting depth

Management measures and considerations:

» These soils are difficult to manage for pasture and hayland because of the damaging
high winds.

» The slope limits the use of equipment in the steeper areas.

* Preparing seedbeds on the contour or across the slope helps to minimize soil
erosion and increases germination.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

+ Using rotational grazing, implementing a well planned clipping and harvesting
schedule, and removing livestock in time to allow forage plants to recover before
winter dormancy help to maintain pastures and increase productivity.

» Because of the low available water capacity due to the moderately deep rooting
depth, the Soco soil is difficult to manage for the production of pasture and hay
crops.

 Using drought-tolerant plants helps to increase productivity.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
damaging high winds, slope, erodibility, and the depth to bedrock and droughtiness
in areas of the Soco soil. A site should be selected on better suited soils.
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Woodland Management and Productivity

Potential for commercial species: Very low

Management concerns:

» This map unit is severely limited for timber production because of the damaging high
winds, low productivity, and the depth to bedrock in the Soco soil. A site should be
selected on better suited soils.

Urban Development

Dwellings

Suitability: Poorly suited

Management concerns: Soco—slope, erodibility, climate, corrosivity, and depth to

bedrock; Stecoah—slope, erodibility, climate, and corrosivity

Management measures and considerations:

+ Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

» Design modifications are needed to overcome the effects of damaging high
winds.

+ Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete, foundations, and basements.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

Septic tank absorption fields

Suitability: Poorly suited

Management concerns: Slope and depth to bedrock

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

* Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

 Locating and using areas of the deeper Stecoah soil may improve the performance
of filter fields.

* Increasing the size of the septic tank absorption field helps to improve performance.

Local roads and streets
Suitability: Poorly suited
Management concerns: Soco—slope, low strength, erodibility, frost action, depth to
bedrock, and droughtiness; Stecoah—slope, low strength, erodibility, frost action,
and depth to bedrock
Management measures and considerations:
+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.
» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.
» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.
* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.
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» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping

Suitability: Poorly suited

Management concerns: Soco—slope, climate, erodibility, soil fertility, depth to bedrock,

and droughtiness; Stecoah—slope, climate, erodibility, soil fertility, and depth to
bedrock

Management measures and considerations:

» These soils are difficult to manage for lawns and landscaping because of the
damaging high winds and the slope which limits equipment use.

+ Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

* Using lime, fertilizer, mulch, irrigation, and varieties adapted to droughty conditions
helps to establish lawns and landscape plants.

» Topsoil should be stockpiled from disturbed areas and replaced before
landscaping.

» The use of native landscape plants that are tolerant of droughty, acidic soils is
recommended.

 In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of the moderately deep rooting depth, the Soco soil is difficult to manage
for lawns and landscaping, especially if the soil has been disturbed.

* If excavated material is to be used for landscaping, any soft bedrock will need to be
crushed or removed.

Interpretive Groups

Land capability classification: 6¢

SnE—Soco-Stecoah complex, windswept, 30 to 50
percent slopes, stony

Setting

Landscape: Intermediate mountains, dominantly near the Cherokee County line in the
southern part of the county

Elevation range: 3,460 to 4,730 feet

Landform: Ridges

Landform position: Summits and upper side slopes

Shape of areas: Long and narrow

Size of areas: Up to 48 acres

Map Unit Composition

Soco soil and similar inclusions: 55 percent
Stecoah soil and similar inclusions: 35 percent
Dissimilar inclusions: 10 percent
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Typical Profile
Soco

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 3 inches—dark yellowish brown channery loam

Subsoil:
3 to 23 inches—brownish yellow channery sandy loam

Bedrock:
23 to 80 inches—weathered, interbedded metasandstone and phyllite

Stecoah

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 6 inches—dark brown channery loam

Subsoil:
6 to 13 inches—dark yellowish brown channery loam
13 to 37 inches—yellowish brown channery loam

Underlying material:
37 to 49 inches—channery loam saprolite multicolored in shades of brown and
yellow

Bedrock:
49 to 80 inches—weathered, interbedded metasandstone and phyllite

Soil Properties and Qualities

Depth class: Soco—moderately deep; Stecoah—deep

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderately rapid

Available water capacity: Low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Steep

Soil slippage potential: Low

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered flagstones and stones that average
about 6 to 24 inches in length and are about 25 to 75 feet apart

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to strongly acid throughout the profile

Special climatic conditions: Soils subject to damaging high winds

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: Soco—20 to 40 inches to soft bedrock; Stecoah—40 to 60 inches to
soft bedrock

Other distinctive properties: Potential for downslope movement when lateral support is
removed
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Minor Components

Dissimilar inclusions:

* Random areas of Junaluska and Brasstown soils that have more clay in the subsoil
and have soft bedrock at a depth of 20 to 60 inches

» Santeetlah soils that have thicker surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, in saddles and gaps and in concave
areas at the head of drains

» Spivey soils that have more rock fragments in the subsoil and have bedrock at a
depth of more than 60 inches, in drainageways and below rock outcrops

» Cheoah and Jeffrey soils that have thicker surface layers with more organic matter,
on north- to east-facing side slopes

+ Ditney and Unicoi soils that have hard bedrock at a depth of 7 to 40 inches, on
south- to west-facing shoulder slopes and nose slopes

+ Soils that have hard bedrock at a depth of less than 20 inches, adjacent to rock
outcrops

» Widely scattered areas of rock outcrop

» Random areas of soils on slopes of less than 30 percent or more than 50 percent

* Random areas where landslides have occurred

Similar inclusions:
» Soco and Stecoah soils that have surface layers of fine sandy loam, sandy loam, or
silt loam

Land Use

Dominant Uses: Woodland and wildlife habitat

Agricultural Development

Cropland
Suitability: Unsuited
Management concerns: Soco—climate, equipment use, erodibility, soil fertility, rooting
depth, and droughtiness; Stecoah—climate, equipment use, erodibility, soil fertility,
and rooting depth
Management measures and considerations:
» These soils are difficult to manage for cultivated crops because of the damaging
high winds and the slope which limits equipment use. A site should be selected on
better suited soils.

Pasture and hayland

Suitability: Poorly suited

Management concerns: Soco—climate, equipment use, erodibility, soil fertility, rooting

depth, and droughtiness; Stecoah—climate, equipment use, erodibility, soil fertility,
and rooting depth

Management measures and considerations:

» These soils are difficult to manage for pasture because of the damaging high winds
and the slope.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

* Using rotational grazing and removing livestock in time to allow forage plants to
recover before winter dormancy help to maintain pastures and increase productivity.
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Figure 19.—Windswept hardwood trees are twisted, stunted, and gnarled by prolonged exposure
to high winds and frequent ice storms. These conditions are common on high mountains and
prominent side slopes and ridgetops.

» Because of the low available water capacity due to the moderately deep rooting
depth, the Soco soil is difficult to manage for the production of pasture and hay
crops.

 Using drought-tolerant plants helps to increase productivity.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
damaging high winds, slope, erodibility, and the depth to bedrock and droughtiness
in areas of the Soco soil. A site should be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Very low

Management concerns:

» This map unit is severely limited for timber production because of the damaging high
winds (fig. 19), low productivity, and the depth to bedrock in the Soco soil. A site
should be selected on better suited soils.

Urban Development

Dwellings
Suitability: Poorly suited
Management concerns: Soco—slope, erodibility, climate, corrosivity, and depth to
bedrock; Stecoah—slope, erodibility, climate, and corrosivity
Management measures and considerations:
 Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.
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» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.

» Design modifications are needed to overcome the effects of damaging high winds.

+ Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete, foundations, and basements.

» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.

Septic tank absorption fields

Suitability: Poorly suited

Management concerns: Slope and depth to bedrock

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

* Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

 Locating and using areas of the deeper Stecoah soil may improve the performance
of filter fields.

* Increasing the size of the septic tank absorption field helps to improve performance.

Local roads and streets
Suitability: Poorly suited
Management concerns: Soco—slope, low strength, erodibility, frost action, depth to
bedrock, and droughtiness; Stecoah—slope, low strength, erodibility, frost action,
and depth to bedrock
Management measures and considerations:
+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.
» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.
» Because of the droughty nature of these soils, revegetating cut and fill slopes can be
difficult.
* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.
» The soft bedrock in these soils should not be difficult to excavate but will be difficult
to vegetate and pack into a fill slope.
* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping
Suitability: Poorly suited
Management concerns: Soco—slope, climate, erodibility, soil fertility, depth to bedrock,
and droughtiness; Stecoah—slope, climate, erodibility, soil fertility, and depth to
bedrock
Management measures and considerations:
» These soils are difficult to manage for lawns and landscaping because of the
damaging high winds and the slope which limits equipment use.
+ Designing plantings on natural contours helps to increase water infiltration.
» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.
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 Using lime, fertilizer, mulch, irrigation, and varieties adapted to droughty conditions
helps to establish lawns and landscape plants.

 Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

» The use of native landscape plants that are tolerant of droughty, acidic soils is
recommended.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of the moderately deep rooting depth, the Soco soil is difficult to manage
for lawns and landscaping, especially if the soil has been disturbed.

* If excavated material is to be used for landscaping, any soft bedrock will need to be
crushed or removed.

Interpretive Groups

Land capability classification: Soco—6s; Stecoah—6¢

SpE—Spivey-Santeetlah complex, 30 to 50 percent
slopes, very bouldery

Setting

Landscape: Low and intermediate mountains throughout the county
Elevation range: 1,080 to 5,000 feet

Landform: Coves, drainageways, and colluvial fans

Landform position: Head slopes and footslopes

Shape of areas: Long and narrow or irregular

Size of areas: Up to 131 acres

Map Unit Composition

Spivey soil and similar inclusions: 50 percent
Santeetlah soil and similar inclusions: 40 percent
Dissimilar inclusions: 10 percent

Typical Profile
Spivey

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 12 inches—very dark grayish brown very flaggy loam

Subsoil:
12 to 30 inches—brown very stony loam
30 to 80 inches—yellowish brown very stony sandy loam

Santeetlah

Surface layer:

0 to 2 inches—moderately decomposed plant material
2 to 6 inches—very dark brown loam

6 to 17 inches—dark brown loam

Subsoil:
17 to 39 inches—dark yellowish brown loam

Underlying material:
39 to 49 inches—dark yellowish brown channery loam
49 to 80 inches—very channery loam multicolored in shades of brown
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Soil Properties and Qualities

Depth class: Very deep

Drainage class: Well drained

General texture class: Spivey—loamy with many rock fragments; Santeetlah—loamy

Permeability: Moderately rapid

Available water capacity: Spivey—low; Santeetlah—moderate

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Steep

Soil slippage potential: Spivey—medium; Santeetlah—low

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: About 3 percent stones and boulders that average
about 15 to 48 inches in length and are about 10 to 65 feet apart

Organic matter content of surface layer: High or very high

Potential for frost action: Spivey—Ilow; Santeetlah—moderate

Special climatic conditions: Soils subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Extremely acid to moderately acid throughout the profile

Parent material: Colluvium derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches

Other distinctive properties: Random areas of seeps and springs; soils subject to
overland flow of storm water from adjacent uplands; soil slippage potential when
soils are saturated; a high content of rock fragments in the Spivey soil

Minor Components

Dissimilar inclusions:

* Areas of rubble land, below rock outcrops and in drainageways

+ Random areas of soils that have more clay in the subsoil

+ Soils that have bedrock at a depth of less than 6.0 feet, in drainageways and on the
outer edge of map unit delineations

 Soils that are poorly drained, in areas of seeps and springs

» Soils that have a seasonal high water table at a depth of less than 6.0 feet, in
depressions and on toeslopes

» Random areas of soils on slopes of less than 30 percent or more than 50 percent

Similar inclusions:
» Spivey and Santeetlah soils that have surface layers of sandy loam or fine sandy
loam

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Recreation, building site development, and pasture

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
and very bouldery surface. A site should be selected on better suited soils.

Pasture and hayland
Suitability: Pasture—poorly suited; hayland—unsuited
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Management concerns: Equipment use, a very bouldery surface, erodibility, pesticide

retention, and soil fertility

Management measures and considerations:

» The slope and surface stones limit the use of equipment and may be hazardous.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

* Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

» Plant-applied pesticides may be more effective than soil-applied pesticides.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

* Using rotational grazing and removing livestock in time to allow forage plants to
recover before winter dormancy help to maintain pastures and increase productivity.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, very stony surface, and the high content of rock fragments in the
Spivey soil. A site should be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: High for cove hardwoods

Suitability: Suited

Management concerns: Equipment use and erodibility

Management measures and considerations:

 Using cable logging methods helps to overcome, especially where slope exceeds
40 percent, limited road and trail construction caused by the large number of stones
and boulders on the soil surface.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

* Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the slope and the high content of organic matter in the surface layer.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

« Livestock should not be allowed to graze in areas managed for woodland.

Urban Development

Dwellings
Suitability: Spivey—unsuited; Santeetlah—poorly suited
Management concerns: Slope, large stones, erodibility, seeps and springs, corrosivity,
and unstable excavation walls
Management measures and considerations:
» An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.
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+ Large stones and boulders will be encountered during excavation.

+ Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

« Installing a subsurface drainage system around foundations helps to intercept water
from seeps and springs.

+ Locating structures away from intermittent and perennial drainageways helps to
minimize structural damage from overland flow of storm water.

+ Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

* Installing permanent retaining walls helps to improve soil stability.

Septic tank absorption fields

Suitability: Spivey—unsuited; Santeetlah—poorly suited

Management concerns: Spivey—large stones, slope, seeps and springs, and poor

filtering capacity; Santeetlah—Ilarge stones, slope, and seeps and springs

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

+ Large stones and boulders will be encountered during excavation.

* Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

» Excavations may cut into seeps and springs. These areas should be avoided.

» Measures that improve the filtering capacity should be considered; the Santeetlah
soil readily absorbs but does not adequately filter effluent.

Local roads and streets
Suitability: Poorly suited
Management concerns: Spivey—slope, erodibility, large stones, seeps and springs,
and differential settling; Santeetlah—slope, erodibility, large stones, seeps and
springs, and frost action
Management measures and considerations:
+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.
» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.
+ Large stones and boulders will be encountered during excavation.
* Intercepting and diverting underground water from seeps and springs helps to
stabilize cut and fill slopes.
» The Santeetlah soil is subject to uneven settling and may be unstable if not properly
compacted.
* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping

Suitability: Poorly suited

Management concerns: Slope, erodibility, large stones, climate, pesticide retention,

and soil fertility

Management measures and considerations:

» This map unit is severely limited for lawns and landscaping because of the slope,
very stony surface, and the high content of rock fragments in the Spivey soil.

» Designing plantings on natural contours helps to increase water infiltration.
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» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to landscape plants.

» Plant-applied pesticides may be more effective than soil-applied pesticides.

» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

 In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

Interpretive Groups

Land capability classification: 6s

SpF—Spivey-Santeetlah complex, 50 to 95 percent
slopes, very bouldery

Setting

Landscape: Intermediate mountains in the southeastern part of the county
Elevation range: 1,130 to 4,850 feet

Landform: Coves, drainageways, and colluvial fans

Landform position: Head slopes and footslopes

Shape of areas: Long and narrow or irregular

Size of areas: Up to 55 acres

Map Unit Composition

Spivey soil and similar inclusions: 50 percent
Santeetlah soil and similar inclusions: 40 percent
Dissimilar inclusions: 10 percent

Typical Profile
Spivey

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 12 inches—very dark grayish brown very flaggy loam

Subsoil:
12 to 30 inches—brown very stony loam
30 to 80 inches—yellowish brown very stony sandy loam

Santeetlah

Surface layer:

0 to 2 inches—moderately decomposed plant material
2 to 6 inches—very dark brown loam

6 to 17 inches—dark brown loam

Subsoil:
17 to 39 inches—dark yellowish brown loam
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Underlying material:
39 to 49 inches—dark yellowish brown channery loam
49 to 80 inches—very channery loam multicolored in shades of brown

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Well drained

General texture class: Spivey—loamy with many rock fragments; Santeetlah—loamy

Permeability: Moderately rapid

Available water capacity: Spivey—low; Santeetlah—moderate

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Very steep

Soil slippage potential: Spivey—medium; Santeetlah—low

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: About 3 percent stones and boulders that average
about 15 to 48 inches in length and are about 10 to 65 feet apart

Organic matter content of surface layer: High or very high

Potential for frost action: Spivey—Ilow; Santeetlah—moderate

Special climatic conditions: Soils subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Extremely acid to moderately acid throughout the profile

Parent material: Colluvium derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches

Other distinctive properties: Random areas of seeps and springs; soils subject to
overland flow of storm water from adjacent uplands; soil slippage potential when
soils are saturated; a high content of rock fragments in the Spivey soll

Minor Components

Dissimilar inclusions:

* Areas of rubble land, below rock outcrops and in drainageways

+ Soils that have bedrock at a depth of less than 6.0 feet, in drainageways and on the
outer edge of map unit delineations

» Soils that have a seasonal high water table at a depth of less than 6.0 feet, in
depressions and on toeslopes

 Soils that are poorly drained, in areas of seeps and springs

+ Random areas of soils on slopes of less than 50 percent or more than 95 percent

Similar inclusions:
» Spivey and Santeetlah soils that have surface layers of sandy loam or fine sandy
loam

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Recreation

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
and very bouldery surface. A site should be selected on better suited soils.
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Pasture and hayland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for the production of pasture and hay crops
because of the equipment use limitation, very bouldery surface, erodibility, pesticide
retention, and soil fertility. A site should be selected on better suited soils.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, very bouldery surface, and the high content of rock fragments in
the Spivey soil. A site should be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: High for cove hardwoods

Suitability: Poorly suited

Management concerns: Equipment use, erodibility, and pesticide retention

Management measures and considerations:

+ Using cable logging methods helps to overcome limitations caused by the slope and
the large number of stones and boulders on the soil surface.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

* Livestock should not be allowed to graze in areas managed for woodland.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the slope, large stones and
boulders, erodibility, seeps and springs, corrosivity, and unstable excavation walls. A
site should be selected on better suited soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
large stones and boulders, slope, seeps and springs, and the poor filtering capacity
in the Spivey soil. Contact the local Health Department for additional guidance.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope,
erodibility, large stones and boulders, seeps and springs, the differential settling in
areas of the Spivey soil, and the frost action in areas of the Santeetlah soil. A site
should be selected on better suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope,
erodibility, large stones and boulders, climate, pesticide retention, and soil fertility. A
site should be selected on better suited soils.
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Interpretive Groups

Land capability classification: 7s

SvC—Spivey-Whiteoak complex, 8 to 15 percent slopes,
bouldery

Setting

Landscape: Low and intermediate mountains throughout the county
Elevation range: 1,070 to 4,850 feet

Landform: Coves, drainageways, and colluvial fans

Landform position: Footslopes and toeslopes

Shape of areas: Long and narrow or irregular

Size of areas: Up to 248 acres

Map Unit Composition

Spivey soil and similar inclusions: 40 percent
Whiteoak soil and similar inclusions: 35 percent
Dissimilar inclusions: 25 percent

Typical Profile
Spivey

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 12 inches—very dark grayish brown very flaggy loam

Subsoil:
12 to 30 inches—brown very stony loam
30 to 80 inches—yellowish brown very stony sandy loam

Whiteoak

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 9 inches—very dark grayish brown loam

Subsoil:
9 to 34 inches—dark yellowish brown loam
34 to 46 inches—yellowish brown loam

Underlying material:

46 to 60 inches—yellowish brown channery loam

60 to 80 inches—dark yellowish brown very channery loam with mottles in shades of
brown and yellow

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Well drained

General texture class: Spivey—loamy with many rock fragments; Whiteoak—loamy

Permeability: Spivey—moderately rapid; Whiteoak—moderately rapid in the surface
horizon and underlying material and moderate in the subsoil

Available water capacity: Spivey—Ilow; Whiteoak—moderate

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low
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Slope class: Strongly sloping

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Severe

Rock fragments on the surface: Widely scattered stones and boulders that average
about 15 to 48 inches in length and are about 25 to 75 feet apart

Organic matter content of surface layer: Moderate or high

Potential for frost action: Spivey—Ilow; Whiteoak—moderate

Special climatic conditions: Soils subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Spivey—extremely acid to moderately acid throughout; Whiteoak—very
strongly acid to moderately acid throughout

Parent material: Colluvium derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches

Other distinctive properties: Random areas of seeps and springs; soils subject to
overland flow of storm water from adjacent uplands; a high content of rock
fragments in the Spivey soll

Minor Components

Dissimilar inclusions:

* Areas of rubble land in drainageways

+ Areas of Spivey soils where the surface fragments have been removed

 Soils that are poorly drained, in areas of seeps and springs

» Soils that have a seasonal high water table at a depth of less than 6.0 feet, in
depressions and on toeslopes

» Areas that are occasionally flooded for very brief periods, along stream channels

+ Soils that have bedrock at a depth of less than 6.0 feet, in drainageways and on the
outer edge of map unit delineations

» Random areas of soils on slopes of less than 8 percent or more than 15 percent

Similar inclusions:
» Spivey and Whiteoak soils that have surface layers of sandy loam or fine sandy loam

Land Use

Dominant Uses: Pasture, hayland, and ornamental crops
Other Uses: Building site development, recreation, woodland, and wildlife habitat

Agricultural Development

Cropland

Suitability: Spivey—unsuited; Whiteoak—suited

Management concerns: Equipment use, erodibility, soil fertility, pesticide retention, and

climate

Management measures and considerations:

» This map unit is severely limited for crop production because of the bouldery surface
and the high content of rock fragments in the Spivey soil.

* An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit for cropland.

* The slope may limit equipment use in the steeper areas.

» Using conservation practices, such as contour farming, winter cover crops, and
crop rotations which include grasses and legumes, helps to minimize soil erosion,
maximize the infiltration of rainfall, increase the available water capacity, and
improve soil fertility.
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* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes crop productivity.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Pasture and hayland

Suitability: Suited

Management concerns: Erodibility, equipment use, pesticide retention, and soil fertility

Management measures and considerations:

» The slope and surface stones and boulders limit the use of equipment and may be
hazardous.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

* Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

 Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

 Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

Orchard and ornamental crops

Suitability: Spivey—unsuited; Whiteoak—suited

Management concerns: Equipment use, ball and burlap harvesting, erodibility, climate,

pesticide retention, soil fertility, and large stones and boulders

Management measures and considerations:

» This map unit is severely limited for orchard and ornamental crops because of the
bouldery surface and the high content of rock fragments in the Spivey soil.

* The slope may limit equipment use in the steeper areas.

 Avoiding ball and burlap harvesting during dry periods helps to prevent fracture of
the ball and separation of the soil from the roots caused by the low moisture content
of the Spivey soil.

« Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

Woodland Management and Productivity

Potential for commercial species: High for cove hardwoods
Suitability: Suited
Management concerns: Equipment use and erodibility
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Management measures and considerations:

+ Using cable logging methods helps to overcome limited road and trail construction
caused by the large number of stones and boulders on the soil surface.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

+ Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

* Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the slope and the high content of organic matter in the surface layer.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

+ Livestock should not be allowed to graze in areas managed for woodland.

Urban Development

Dwellings

Suitability: Spivey—poorly suited; Whiteoak—suited

Management concerns: Large stones and boulders, slope, erodibility, seeps and

springs, corrosivity, and unstable excavation walls

Management measures and considerations:

» An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

» Large stones and boulders will be encountered during excavation.

+ Designing structures so that they conform with natural slopes helps to improve soil
performance.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

« Installing a subsurface drainage system around foundations helps to intercept water
from seeps and springs.

+ Locating structures away from intermittent and perennial drainageways helps to
minimize structural damage from overland flow of storm water.

 Using corrosion-resistant materials helps to reduce the risk of damage to concrete.

* Installing permanent retaining walls helps to improve soil stability.

Septic tank absorption fields

Suitability: Spivey—unsuited; Whiteoak—suited

Management concerns: Spivey—large stones, slope, seeps and springs, and poor

filtering capacity; Whiteoak—Ilarge stones, slope, and seeps and springs

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

» Large stones and boulders will be encountered during excavation.

« Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

» Excavations may cut into seeps and springs. These areas should be avoided.

» Measures that improve the filtering capacity should be considered; the Spivey soil
readily absorbs but does not adequately filter effluent.

Local roads and streets
Suitability: Suited
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Management concerns: Spivey—large stones, slope, erodibility, seeps and springs,
and differential settling; Whiteoak—Ilarge stones, slope, erodibility, seeps and
springs, and frost action

Management measures and considerations:

+ Large stones and boulders will be encountered during excavation.

+ Designing roads on the contour and installing water-control structures, such as

broad-based dips, water bars, and culverts, help to maintain road stability.
 Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

* Intercepting and diverting underground water from seeps and springs helps to

stabilize cut and fill slopes.

» The Spivey soil is subject to uneven settling and may be unstable if not properly

compacted.

* The permanent surfacing of roads or the use of suitable subgrade or base material

allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping

Suitability: Spivey—poorly suited; Whiteoak—suited

Management concerns: Large stones, slope, erodibility, climate, pesticide retention,

soil fertility, and root disease

Management measures and considerations:

» The bouldery surface and the high content of rock fragments in the Spivey soil are
limitations affecting lawns and landscaping.

+ Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to landscape plants.

» Plant-applied pesticides may be more effective than soil-applied pesticides.

» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

Interpretive Groups

Land capability classification: Spivey—6s; Whiteoak—3e

SvD—Spivey-Whiteoak complex, 15 to 30 percent slopes,
bouldery

Setting

Landscape: Low and intermediate mountains throughout the county
Elevation range: 1,080 to 4,950 feet

Landform: Coves, drainageways, and colluvial fans

Landform position: Footslopes and toeslopes

Shape of areas: Long and narrow or irregular

Size of areas: Up to 331 acres
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Map Unit Composition

Spivey soil and similar inclusions: 40 percent
Whiteoak soil and similar inclusions: 35 percent
Dissimilar inclusions: 25 percent

Typical Profile
Spivey

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 12 inches—very dark grayish brown very flaggy loam

Subsoil:
12 to 30 inches—brown very stony loam
30 to 80 inches—yellowish brown very stony sandy loam

Whiteoak

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 9 inches—very dark grayish brown loam

Subsoil:
9 to 34 inches—dark yellowish brown loam
34 to 46 inches—yellowish brown loam

Underlying material:

46 to 60 inches—yellowish brown channery loam

60 to 80 inches—dark yellowish brown very channery loam with mottles in shades of
brown and yellow

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Well drained

General texture class: Spivey—loamy with many rock fragments; Whiteoak—loamy

Permeability: Spivey—moderately rapid; Whiteoak—moderately rapid in the surface
horizon and underlying material and moderate in the subsail

Available water capacity: Spivey—Ilow; Whiteoak—moderate

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Moderately steep

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered stones and boulders that average
about 15 to 48 inches in length and are about 25 to 75 feet apart (fig. 20)

Organic matter content of surface layer: Moderate or high

Potential for frost action: Spivey—Ilow; Whiteoak—moderate

Special climatic conditions: Soils subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Spivey—extremely acid to moderately acid throughout; Whiteoak—very
strongly acid to moderately acid throughout

Parent material: Colluvium derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches
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Figure 20.—Hay and cropland in an area of Spivey-Whiteoak complex, 15 to 30 percent slopes,
bouldery. Removal of surface stones and boulders is necessary for the production of row crops
or hay in areas of this map unit.

Other distinctive properties: Random areas of seeps and springs; soils subject to
overland flow of storm water from adjacent uplands; a high content of rock
fragments in the Spivey soil

Minor Components

Dissimilar inclusions:

* Areas of rubble land in drainageways

» Areas of Spivey soils where the surface fragments have been removed

+ Soils that have a seasonal high water table at a depth of less than 6.0 feet, in
depressions and on toeslopes

+ Soils that have bedrock at a depth of less than 6.0 feet, in drainageways and on the
outer edge of map unit delineations

+ Areas that are rarely flooded for very brief periods, along stream channels

» Random areas of soils on slopes of less than 15 percent or more than 30 percent

Similar inclusions:
« Spivey and Whiteoak soils that have surface layers of sandy loam or fine sandy loam

Land Use

Dominant Uses: Woodland and wildlife habitat
Other Uses: Pasture, recreation, and building site development

Agricultural Development

Cropland

Suitability: Spivey—unsuited; Whiteoak—poorly suited

Management concerns: Equipment use, erodibility, soil fertility, pesticide retention, and
climate
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Management measures and considerations:

» This map unit is severely limited for crop production because of the slope, erodibility,
bouldery surface, and the high content of rock fragments in the Spivey soil.

» An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit for cropland.

» Using conservation practices, such as contour farming, winter cover crops, and
crop rotations which include grasses and legumes, helps to minimize soil erosion,
maximize the infiltration of rainfall, increase the available water capacity, and
improve soil fertility.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes crop productivity.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Pasture and hayland

Suitability: Pasture—poorly suited; hayland—unsuited

Management concerns: Equipment use, erodibility, pesticide retention, and soil fertility

Management measures and considerations:

» The slope and surface stones and boulders limit the use of equipment and may be
hazardous.

» Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

» Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

 Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

Orchard and ornamental crops

Suitability: Spivey—unsuited; Whiteoak—suited

Management concerns: Equipment use, ball and burlap harvesting, erodibility, climate,

pesticide retention, soil fertility, and large stones and boulders

Management measures and considerations:

» The Spivey soil is unsuited to orchard and ornamental crops because of the bouldery
surface and high content of rock fragments.

» The slope may limit equipment use in the steeper areas.

« Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

* Plant-applied pesticides may be more effective than soil-applied pesticides.
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 In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

 Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

Woodland Management and Productivity

Potential for commercial species: High for cove hardwoods

Suitability: Suited

Management concerns: Equipment use and erodibility

Management measures and considerations:

 Using cable logging methods helps to overcome limited road and trail construction
caused by the large number of boulders on the soil surface.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

+ Using cable logging methods helps to overcome limited road and trail construction
caused by the large number of boulders on the soil surface.

+ Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

* Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the slope and the high content of organic matter in the surface layer.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

+ Livestock should not be allowed to graze in areas managed for woodland.

Urban Development

Dwellings

Suitability: Spivey—poorly suited; Whiteoak—suited

Management concerns: Large stones and boulders, slope, erodibility, seeps and

springs, corrosivity, and unstable excavation walls

Management measures and considerations:

» An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

 Large stones and boulders will be encountered during excavation.

 Designing structures so that they conform with natural slopes helps to improve soil
performance.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

« Installing a subsurface drainage system around foundations helps to intercept water
from seeps and springs.

 Locating structures away from intermittent and perennial drainageways helps to
minimize structural damage from overland flow of storm water.

* Using corrosion-resistant materials helps to reduce the risk of damage to concrete.

* Installing permanent retaining walls helps to improve soil stability.

Septic tank absorption fields

Suitability: Spivey—unsuited; Whiteoak—suited

Management concerns: Spivey—large stones, slope, seeps and springs, and poor
filtering capacity; Whiteoak—Ilarge stones, slope, and seeps and springs
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Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

+ Large stones and boulders will be encountered during excavation.

« Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

» Excavations may cut into seeps and springs. These areas should be avoided.

» Measures that improve the filtering capacity should be considered; the Spivey soil
readily absorbs but does not adequately filter effluent.

Local roads and streets
Suitability: Suited
Management concerns: Spivey—large stones, slope, erodibility, seeps and springs,
and differential settling; Whiteoak—Ilarge stones, slope, erodibility, seeps and
springs, and frost action
Management measures and considerations:
+ Large stones and boulders will be encountered during excavation.
+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.
» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.
* Intercepting and diverting underground water from seeps and springs helps to
stabilize cut and fill slopes.
» The Spivey soil is subject to uneven settling and may be unstable if not properly
compacted.
* The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping

Suitability: Poorly suited

Management concerns: Large stones, slope, erodibility, climate, pesticide retention,

soil fertility, and root disease

Management measures and considerations:

» The bouldery surface and the high content of rock fragments in the Spivey soil are
limitations affecting lawns and landscaping.

» Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to landscape plants.

* Plant-applied pesticides may be more effective than soil-applied pesticides.

» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

Interpretive Groups

Land capability classification: Spivey—6s; Whiteoak—4e
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SwB—Statler loam, 2 to 8 percent slopes, rarely flooded

Setting

Landscape: Mountain valleys of low and intermediate mountains and intermountain
hills throughout the county

Elevation range: 1,800 to 3,000 feet

Landform: Low stream terraces

Landform position: Concave to planar toeslopes

Shape of areas: Long and narrow

Size of areas: Up to 24 acres

Map Unit Composition

Statler soil and similar inclusions: 90 percent
Dissimilar inclusions: 10 percent

Typical Profile

Surface layer:
0 to 8 inches—dark brown loam

Subsoil:
8 to 25 inches—strong brown clay loam
25 to 55 inches—yellowish brown loam

Underlying material:
55 to 80 inches—yellowish brown fine sandy loam with mottles in shades of red and
brown

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Well drained

General texture class: Loamy

Permeability: Moderate

Available water capacity: Moderate or high

Depth to seasonal high water table: 4.0 to 6.0 feet from January through December

Hazard of flooding: Rare, throughout the year with standing water for less than 2 days

Shrink-swell potential: Low

Slope class: Gently sloping

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Moderate

Organic matter content of surface layer: High

Potential for frost action: Moderate

Soil reaction: Strongly acid or moderately acid in the A horizon, except in limed areas,
and very strongly acid to slightly acid in the B and C horizons

Parent material: Old alluvium derived from low-grade metasedimentary rock

Depth to bedrock: More than 60 inches

Other distinctive properties: Soil subject to overland flow of storm water from adjacent
uplands

Minor Components

Dissimilar inclusions:
» Areas of moderately eroded soils and soils that have surface layers with less organic
matter, in cropped fields
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Random areas of Thurmont soils that have a seasonal high water table at a depth of
40 to 60 inches

Moderately well drained Dillard soils on low terraces

Poorly drained soils that have loamy to clayey subsoils, in backwater areas
Moderately well drained Reddies soils along stream channels

Random areas of soils on slopes of less than 2 percent or more than 8 percent

Similar inclusions:

Statler soils that have surface layers of sandy loam, fine sandy loam, or sandy clay
loam

Land Use

Dominant Uses: Cropland and ornamental crops
Other Uses: Pasture and hayland

Agricultural Development

Cropland

Suitability: Well suited

Management concerns: Erodibility, climate, tilth, and soil fertility
Management measures and considerations:

Using conservation practices, such as contour farming, winter cover crops, and
crop rotations which include grasses and legumes, helps to minimize soil erosion,
maximize the infiltration of rainfall, increase the available water capacity, and
improve soil fertility.

Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Avoiding tillage during wet periods, incorporating crop residue into the soil, or leaving
residue on the soil surface helps to minimize clodding and crusting and increases
the infiltration of rainfall.

Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes crop productivity.

Pasture and hayland

Suitability: Well suited

Management concerns: Erodibility and soil fertility
Management measures and considerations:

Preparing seedbeds on the contour or across the slope helps to minimize soil
erosion and increases germination.

Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

Orchard and ornamental crops

Suitability: Suited

Management concerns: Erodibility, climate, root disease, and soil fertility
Management measures and considerations:

Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.
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» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

» Because of the restricted movement of air and water due to the clay content of the
subsoil, phytophthora root disease is a potential limitation for Fraser fir and other
susceptible ornamentals.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

Woodland Management and Productivity

Potential for commercial species: Moderately high for cove hardwoods and very high

for eastern white pine

Suitability: Well suited

Management concerns: Erodibility and equipment use

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

» Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the slope, the high content of organic matter in the surface layer, and the
clay content of the subsoil.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

+ Livestock should not be allowed to graze in areas managed for woodland.

Urban Development

Dwellings

Suitability: Poorly suited

Management concerns: Flooding and erodibility

Management measures and considerations:

* An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit for dwellings.

Septic tank absorption fields

Suitability: Poorly suited

Management concerns: Flooding and restricted permeability

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

* An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit for septic tank absorption fields.

» Excavations may cut into seeps and springs. These areas should be avoided.

Local roads and streets

Suitability: Poorly suited

Management concerns: Low strength, seeps and springs, erodibility, and flooding

Management measures and considerations:

* When the soil is wet, unsurfaced roads are highly erodible and very slick due the
content of clay in the subsail.
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* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and
fill slopes as soon as possible help to prevent soil slippage and excessive soil
erosion.

Lawns and landscaping

Suitability: Suited

Management concerns: Erodibility, flooding, root disease, soil fertility, soil compaction,

and climate

Management measures and considerations:

» Designing plantings on natural contours helps to increase water infiltration.

* Vegetating disturbed areas and using erosion-control structures, such as sediment
fences, help to keep eroding soil on site.

» Because of the restricted movement of air and water due to the clay content of the
subsoil, phytophthora root disease is a potential limitation for Fraser fir and other
susceptible ornamentals.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

» Avoiding the use of heavy equipment in areas to be landscaped helps to prevent soil
compaction.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Interpretive Groups

Land capability classification: 2e

SyD—Sylco-Cataska complex, 15 to 30 percent slopes,
very rocky

Setting

Landscape: Low and intermediate mountains in the northwestern, north-central, and
southeastern parts of the county

Elevation range: 1,380 to 4,840 feet

Landform: Ridges

Landform position: Summits and upper side slopes

Shape of areas: Long and narrow

Size of areas: Up to 193 acres

Map Unit Composition

Sylco soil and similar inclusions: 60 percent
Cataska soil and similar inclusions: 30 percent
Rock outcrop: 5 percent

Dissimilar inclusions: 5 percent
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Typical Profile
Sylco

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 6 inches—dark yellowish brown very channery loam

Subsoil:
6 to 19 inches—strong brown very channery loam
19 to 29 inches—dark yellowish brown very channery loam

Bedrock:
29 to 36 inches—weathered slate
36 to 80 inches—unweathered, hard slate

Cataska

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 5 inches—dark brown very channery loam

Subsoil:
5 to 18 inches—dark yellowish brown very channery loam

Bedrock:
18 to 22 inches—weathered slate
22 to 80 inches—unweathered, hard slate

Soil Properties and Qualities

Depth class: Sylco—moderately deep; Cataska—shallow

Drainage class: Sylco—somewhat excessively drained; Cataska—excessively drained

General texture class: Loamy with many rock fragments

Permeability: Sylco—moderately rapid; Cataska—moderately rapid or rapid

Available water capacity: Low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Moderately steep

Soil slippage potential: Low

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered stones and cobbles that average
about 3 to 24 inches in length and are about 25 to 75 feet apart

Extent of Rock outcrop: About 5 percent of the soil surface

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum weathered from low-grade metasedimentary rock

Depth to bedrock: Sylco—20 to 40 inches to hard bedrock; Cataska—10 to 20 inches
to soft bedrock

Other distinctive properties: A high content of rock fragments; water movement along
bedrock contacts in the Spivey soil

Minor Components

Dissimilar inclusions:
+ Tsali and Junaluska soils that have fewer fragments in the soil, more clay in the
subsoil, and soft bedrock at a depth of 10 to 40 inches; on spur ridges

228



Soil Survey of Graham County, North Carolina

* Random areas of Soco and Stecoah soils that have soft bedrock at a depth of 20 to
60 inches

+ Areas of soils that have hard bedrock at a depth of less than 10 inches, adjacent to
rock outcrops

» Lonon and Northcove soils that have bedrock at a depth of more than 60 inches, in
concave areas at the head of drains and in saddles and gaps

» Random areas of soils on slopes of less than 15 percent or more than 30 percent

* Prominent ridges and upper side slopes that are subject to frequent rime ice in
winter and damaging high winds year-round

Similar inclusions:
» Sylco and Cataska soils that have surface layers of sandy loam, fine sandy loam, or
silt loam

Land Use
Dominant Uses: Wildlife habitat

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
high content of rock fragments, depth to bedrock, and extent of rock outcrops. A site
should be selected on better suited soils.

Pasture and hayland

Suitability: Pasture—poorly suited; hayland—unsuited

Management concerns: Equipment use, erodibility, rooting depth, droughtiness, and

soil fertility

Management measures and considerations:

» This map unit is difficult to manage for pasture and hay production because of the
slope, erodibility, high content of rock fragments, depth to bedrock, and extent of
rock outcrops. A site should be selected on better suited soils.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

+ Using rotational grazing, implementing a well planned clipping and harvesting
schedule, and removing livestock in time to allow forage plants to recover before
winter dormancy help to maintain pastures and increase productivity.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, high content of rock fragments, depth to bedrock, and extent of
rock outcrops. A site should be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Very low

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for timber production because of the slope,
erodibility, low productivity, low volume, depth to bedrock, and extent of rock
outcrops. A site should be selected on better suited soils.
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Urban Development

Dwellings
Suitability: Poorly suited
Management concerns: Depth to bedrock, slope, erodibility, unstable excavation walls,

slippage, differential settling, and corrosivity

Management measures and considerations:

An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

Drilling and blasting of rock or special earth-moving equipment is needed to increase
the depth of the soils.

Designing structures on the contour with the natural slope or building in less sloping
areas helps to improve soil performance.

Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

Because of the droughty nature of these soils, revegetating cut and fill slopes is
difficult.

Installing permanent retaining walls helps to improve soil stability.

These soils are subject to uneven settling and may be unstable if not properly
compacted.

Using corrosion-resistant materials helps to reduce the risk of damage to concrete.

Septic tank absorption fields
Suitability: Unsuited
Management concerns:

This map unit is severely limited for septic tank absorption fields because of the
slope, high content of rock fragments, depth to bedrock, and extent of rock outcrops.
A site should be selected on better suited soils.

Local roads and streets
Suitability: Poorly suited
Management concerns: Depth to bedrock, slope, erodibility, unstable excavation walls,

slippage, differential settling, and frost action

Management measures and considerations:

The underlying bedrock is susceptible to mass movement. An onsite investigation is
needed to determine the suitability and limitations of any area within this map unit for
access roads.

Extensive blasting, shaping, and grading are needed if roads are to be constructed
on the contour.

Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.
Because of the droughty nature of these soils, revegetating cut and fill slopes is
difficult.

These soils are subject to uneven settling and may be unstable if not properly
compacted.

The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Lawns and landscaping
Suitability: Poorly suited
Management concerns: Slope, erodibility, depth to bedrock, soil fertility, and

droughtiness
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Management measures and considerations:

» Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the moderately deep rooting depth, these soils are difficult to manage for
lawns and landscaping, especially if the soil has been disturbed.

» These soils are limited for lawns and landscaping because of the high amount of
rock fragments in the root zone.

» Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» The use of native landscape plants that are tolerant of droughty, acidic soils is
recommended.

 In areas where water concentrates, such as toeslopes, footslopes, drainageways,
and concave and depressional areas, Fraser fir and other ornamentals are
susceptible to phytophthora root disease. These areas should be avoided.

Interpretive Groups

Land capability classification: Sylco—6s; Cataska—7s

SyE—Sylco-Cataska complex, 30 to 50 percent slopes,
very rocky

Setting

Landscape: Low and intermediate mountains in the northwestern, north-central, and
southeastern parts of the county

Elevation range: 1,330 to 4,800 feet

Landform: Ridges and south- to west-facing mountain slopes

Landform position: Summits and side slopes

Shape of areas: Long and narrow on summits and irregular on side slopes

Size of areas: Up to 75 acres

Map Unit Composition

Sylco soil and similar inclusions: 45 percent
Cataska soil and similar inclusions: 35 percent
Rock outcrop: 9 percent

Dissimilar inclusions: 11 percent

Typical Profile
Sylco

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 6 inches—dark yellowish brown very channery loam

Subsoil:
6 to 19 inches—strong brown very channery loam
19 to 29 inches—dark yellowish brown very channery loam
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Bedrock:
29 to 36 inches—weathered slate
36 to 80 inches—unweathered, hard slate

Cataska

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 5 inches—dark brown very channery loam

Subsoil:
5 to 18 inches—dark yellowish brown very channery loam

Bedrock:
18 to 22 inches—weathered slate
22 to 80 inches—unweathered, hard slate

Soil Properties and Qualities

Depth class: Sylco—moderately deep; Cataska—shallow

Drainage class: Sylco—somewhat excessively drained; Cataska—excessively
drained

General texture class: Loamy with many rock fragments

Permeability: Sylco—moderately rapid; Cataska—moderately rapid or rapid

Available water capacity: Low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Steep

Soil slippage potential: Medium

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: Widely scattered stones and cobbles that average
about 3 to 24 inches in length and are about 25 to 75 feet apart

Extent of Rock outcrop: About 9 percent of the soil surface

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock

Depth to bedrock: Sylco—20 to 40 inches to hard bedrock; Cataska—10 to 20 inches
to soft bedrock

Other distinctive properties: Soils subject to downslope movement when lateral
support is removed and to differential settling when used as fill material; a high
content of rock fragments; water movement along bedrock contacts in the Sylco
soil

Minor Components

Dissimilar inclusions:

+ Tsali and Junaluska soils that have fewer fragments in the soil, more clay in the
subsoil, and soft bedrock at a depth of 10 to 40 inches; on spur ridges

* Random areas of Soco and Stecoah soils that have soft bedrock at a depth of 20 to
60 inches

 Areas of soils that have hard bedrock at a depth of less than 10 inches, adjacent to
rock outcrops
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» Spivey soils that have thicker surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, in drainageways and below rock
outcrops

» Santeetlah soils that have thicker surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, on benches, in concave areas at the
head of drains, and in saddles and gaps

* Random areas of soils on slopes of less than 30 percent or more than 50
percent

Similar inclusions:
+ Sylco and Cataska soils that have surface layers of sandy loam, fine sandy loam,
loam, or silt loam

Land Use
Dominant Uses: Wildlife habitat
Agricultural Development

Cropland
Suitability: Unsuited
Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,

high content of rock fragments, depth to bedrock, and extent of rock outcrops. A site
should be selected on better suited soils.

Pasture and hayland

Suitability: Pasture—poorly suited; hayland—unsuited

Management concerns: Equipment use, rooting depth, droughtiness, erodibility, and

soil fertility

Management measures and considerations:

» This map unit is difficult to manage for pasture and hay production because of the
slope, erodibility, high content of rock fragments, depth to bedrock, and extent of
rock outcrops. A site should be selected on better suited soils.

Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, high content of rock fragments, depth to bedrock, and extent of
rock outcrops. A site should be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Very low

Suitability: Unsuited

Management concerns:

+ This map unit is severely limited for timber production because of the slope,
erodibility, low productivity, low volume, depth to bedrock, and extent of rock
outcrops. A site should be selected on better suited soils.

Urban Development

Dwellings

Suitability: Unsuited
Management concerns:
» This map unit is severely limited for dwellings because of the slope, erodibility, high

content of rock fragments, depth to bedrock, and extent of rock outcrops. In addition,

the underlying bedrock is susceptible to mass movement. A site should be selected
on better suited soils.
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Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tank absorption fields because of the
slope, high content of rock fragments, depth to bedrock, and extent of rock outcrops.
A site should be selected on better suited soils.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the slope,
erodibility, high content of rock fragments, depth to bedrock, and extent of rock
outcrops. In addition, the underlying bedrock is susceptible to mass movement. A
site should be selected on better suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope,
erodibility, high content of rock fragments, depth to bedrock, and extent of rock
outcrops. A site should be selected on better suited soils.

Interpretive Groups

Land capability classification: 7s

SyF—Sylco-Cataska complex, 50 to 95 percent slopes,
very rocky

Setting

Landscape: Low and intermediate mountains in the northwestern, north-central, and
southeastern parts of the county

Elevation range: 1,180 to 4,820 feet

Landform: South- to west-facing mountain slopes

Landform position: Side slopes

Shape of areas: Irregular

Size of areas: Up to 579 acres

Map Unit Composition

Sylco soil and similar inclusions: 50 percent
Cataska soil and similar inclusions: 35 percent
Rock outcrop: 9 percent

Dissimilar inclusions: 6 percent

Typical Profile
Sylco

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 6 inches—dark yellowish brown very channery loam

Subsoil:
6 to 19 inches—strong brown very channery loam
19 to 29 inches—dark yellowish brown very channery loam
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Bedrock:
29 to 36 inches—weathered slate
36 to 80 inches—unweathered, hard slate

Cataska

Surface layer:
0 to 1 inch—moderately decomposed plant material
1 to 5 inches—dark brown very channery loam

Subsoil:
5 to 18 inches—dark yellowish brown very channery loam

Bedrock:
18 to 22 inches—weathered slate
22 to 80 inches—unweathered, hard slate

Soil Properties and Qualities

Depth class: Sylco—moderately deep; Cataska—shallow

Drainage class: Sylco—somewhat excessively drained; Cataska—excessively drained

General texture class: Loamy with many rock fragments

Permeability: Sylco—moderately rapid; Cataska—moderately rapid or rapid

Available water capacity: Low

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Very steep

Soil slippage potential: High

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Very severe

Rock fragments on the surface: About 3 percent flagstones and stones that average
about 6 to 24 inches in length and are about 3 to 25 feet apart

Extent of Rock outcrop: About 9 percent of the soil surface

Organic matter content of surface layer: Low to high

Potential for frost action: Moderate

Soil reaction: Extremely acid to strongly acid throughout the profile

Parent material: Residuum affected by soil creep in the upper part, weathered from
low-grade metasedimentary rock, primarily slate and phyllite

Depth to bedrock: 20 to 40 inches to hard bedrock (fig. 21)

Other distinctive properties: Soils subject to downslope movement when lateral
support is removed and to differential settling when used as fill material; a high
content of rock fragments; water movement along bedrock contacts

Minor Components

Dissimilar inclusions:

» Random areas of Soco and Stecoah soils that have fewer rock fragments in the soil
and have soft bedrock at a depth of 20 to 60 inches

» Spivey soils that have thicker surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, in drainageways and below rock
outcrops

+ Santeetlah soils that have thicker surface layers with more organic matter and have
bedrock at a depth of more than 60 inches, on benches, in concave areas at the
head of drains, and on footslopes

+ Tsali and Junaluska soils that have fewer rock fragments in the soil, more clay in the
subsoil, and soft bedrock at a depth of 10 to 40 inches; on spur ridges
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Figure 21.—Low-grade metasedimentary rock underlies soils such as Sylco and Cataska soils. This
bedrock is unstable when lateral support is removed during the construction of roads.

+ Random areas of soils that have hard bedrock at a depth of less than 20 inches

* Areas of rubble land below rock outcrops and in drainageways

+ Random areas of soils on slopes of less than 50 percent or more than 95 percent

* Random areas where landslides have occurred

* Prominent ridges and upper side slopes that are subject to frequent rime ice in
winter and damaging high winds year-round

Similar inclusions:
» Sylco and Cataska soils that have surface layers of sandy loam, fine sandy loam, or
silt loam

Land Use
Dominant Uses: Wildlife habitat

Agricultural Development

Cropland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for crop production because of the slope, erodibility,
high content of rock fragments, depth to bedrock, and extent of rock outcrops. A site
should be selected on better suited soils.

Pasture and hayland

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for pasture and hay production because of the
slope, erodibility, high content of rock fragments, depth to bedrock, and extent of
rock outcrops. A site should be selected on better suited soils.
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Orchard and ornamental crops

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for orchard and ornamental crops because of the
slope, erodibility, high content of rock fragments, depth to bedrock, and extent of
rock outcrops. A site should be selected on better suited soils.

Woodland Management and Productivity

Potential for commercial species: Very low

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for timber production because of the slope, low
productivity, low volume, depth to bedrock, and extent of rock outcrops. A site should
be selected on better suited soils.

Urban Development

Dwellings

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for dwellings because of the slope, erodibility, high
content of rock fragments, depth to bedrock, and extent of rock outcrops. A site
should be selected on better suited soils.

Septic tank absorption fields

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for septic tanks because of the slope, erodibility,
high content of rock fragments, depth to bedrock, and extent of rock outcrops. A site
should be selected on better suited soils.

Local roads and streets

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for roads and streets because of the slope,
erodibility, high content of rock fragments, depth to bedrock, and extent of rock
outcrops. A site should be selected on better suited soils.

Lawns and landscaping

Suitability: Unsuited

Management concerns:

» This map unit is severely limited for lawns and landscaping because of the slope,
erodibility, high content of rock fragments, depth to bedrock, and extent of rock
outcrops. A site should be selected on better suited soils.

Interpretive Groups

Land capability classification: 7s

ThB—Thurmont-Dillard complex, 2 to 8 percent slopes

Setting

Landscape: Valleys of intermountain hills and low mountains throughout the county
Elevation range: 1,480 to 4,630 feet

Landform: Low stream terraces and drainageways

Landform position: Concave to planar toeslopes

237



Soil Survey of Graham County, North Carolina

Shape of areas: Long and narrow
Size of areas: Up to 70 acres

Map Unit Composition

Thurmont soil and similar inclusions: 55 percent
Dillard soil and similar inclusions: 35 percent
Dissimilar inclusions: 10 percent

Typical Profile
Thurmont

Surface layer:
0 to 4 inches—dark yellowish brown loam

Subsoil:

4 to 35 inches—strong brown clay loam

35 to 42 inches—brownish yellow sandy clay loam
42 to 48 inches—brownish yellow sandy loam

Underlying material:
48 to 80 inches—pale brown loamy sand

Dillard

Surface layer:
0 to 9 inches—dark brown loam

Subsoil:

9 to 32 inches—yellowish brown clay loam with mottles in shades of red and brown
32 to 49 inches—yellowish brown loam with mottles in shades of brown and gray

49 to 53 inches—light brownish gray loam with mottles in shades of brown and yellow

Underlying material:
53 to 80 inches—light brownish gray loam with mottles in shades of brown and yellow

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Thurmont—well drained; Dillard—moderately well drained

General texture class: Loamy

Permeability: Thurmont—moderate; Dillard—moderately slow

Available water capacity: Moderate or high

Depth to seasonal high water table: Thurmont—3.0 to 6.0 feet from December through
May and 3.5 to 6.0 feet from June through November; Dillard—2.0 to 3.0 feet from
December through May and 2.0 to 3.5 feet from June through November

Hazard of flooding: None

Shrink-swell potential: Low

Slope class: Gently sloping

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Moderate

Organic matter content of surface layer: Moderate or high

Potential for frost action: Moderate

Special climatic conditions: Soils subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Thurmont—very strongly acid or strongly acid throughout, except in
limed areas; Dillard—strongly acid or moderately acid in the A horizon, except in
limed areas, and very strongly acid to moderately acid in the B and C horizons
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Parent material: Colluvium and old alluvium derived from low-grade metasedimentary
rock

Depth to bedrock: More than 60 inches

Other distinctive properties: Random areas of seeps and springs; soils subject to
overland flow of storm water from adjacent uplands

Minor Components

Dissimilar inclusions:

 Soils that have surface layers with less organic matter and moderately eroded soils,
in cropped fields

+ Somewhat poorly drained Cullowhee soils that have subsoils that are loamy in the
upper part and have strata with a high content of rock fragments at a depth of 20 to
40 inches, along stream channels

 Soils that are poorly drained, in areas of seeps and springs

* Random areas of soils on slopes of less than 2 percent or more than 8 percent

* Moderately well drained Dellwood and Reddies soils that are loamy in the upper part
and have strata with a high content of rock fragments at a depth of 8 to 40 inches,
along stream channels

Similar inclusions:
« Thurmont and Dillard soils that have surface layers of fine sandy loam or sandy clay
loam

Land Use

Dominant Uses: Pasture and hayland
Other Uses: Cropland, building site development, and recreation

Agricultural Development

Cropland

Suitability: Well suited

Management concerns: Erodibility, tilth, pesticide retention, soil fertility, and climate

Management measures and considerations:

» Using conservation practices, such as contour farming, winter cover crops, and
crop rotations which include grasses and legumes, helps to minimize soil erosion,
maximize the infiltration of rainfall, increase the available water capacity, and
improve soil fertility.

 Avoiding tillage during wet periods, incorporating crop residue into the soil, or leaving
residue on the soil surface helps to minimize clodding and crusting and increases
the infiltration of rainfall.

» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

» Plant-applied pesticides may be more effective than soil-applied pesticides.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes crop productivity.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Pasture and hayland

Suitability: Well suited (fig. 22)

Management concerns: Erodibility, pesticide retention, and soil fertility

Management measures and considerations:

* Preparing seedbeds on the contour or across the slope helps to minimize soil
erosion and increases germination.
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Figure 22.—Hayland on colluvium on low stream terraces in an area of Thurmont-Dillard complex, 2
to 8 percent slopes.

Growing adapted plants helps to ensure the production of high-quality forage and
minimize soil erosion.

Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

Plant-applied pesticides may be more effective than soil-applied pesticides.
Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

Orchard and ornamental crops
Suitability: Poorly suited
Management concerns: Thurmont—erodibility, climate, pesticide retention, root

disease, and soil fertility; Dillard—erodibility, climate, pesticide retention, root
disease, soil fertility, and wetness

Management measures and considerations:

Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Because of the seasonal high water table, wetness, and the restricted movement of
air and water due to the clay content of the subsoil, phytophthora root disease is a
potential limitation for Fraser fir and other susceptible ornamentals.

In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.
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» These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to future crops.

» Plant-applied pesticides may be more effective than soil-applied pesticides.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

Woodland Management and Productivity

Potential for commercial species: Moderately high for cove hardwoods and very high

for eastern white pine

Suitability: Well suited

Management concerns: Erodibility and equipment use

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

» Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the slope, the high content of organic matter in the surface layer, and the
clay content of the subsoil.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

» Leaving a buffer zone of trees and shrubs adjacent to streams helps to minimize
siltation and provides shade for the aquatic habitat.

+ Livestock should not be allowed to graze in areas managed for woodland.

Urban Development

Dwellings

Suitability: Poorly suited

Management concerns: Thurmont—erodibility, seeps and springs, and corrosivity;

Dillard—erodibility, seeps and springs, corrosivity, wetness, and flooding

Management measures and considerations:

* An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit for dwellings.

» This map unit is difficult to manage for dwellings because of the seasonal high water
table in the Dillard soil.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

« Installing a subsurface drainage system around foundations helps to intercept water
from seeps and springs.

» Excavations may cut into seeps and springs. These areas should be avoided.

* Locating structures away from intermittent and perennial drainageways helps to
minimize structural damage from overland flow of storm water.

 Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

Septic tank absorption fields

Suitability: Poorly suited

Management concerns: Thurmont—restricted permeability, seeps and springs, and
slope; Dillard—restricted permeability, seeps and springs, slope, and wetness

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.
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An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit for septic tank absorption fields.

This map unit is difficult to manage for septic tank absorption fields because of the
seasonal high water table in the Dillard soil.

Excavations may cut into seeps and springs. These areas should be avoided.
Raking trench walls helps to prevent the sealing of soil pores which may occur
during the excavation of septic tank absorption fields.

Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

Local roads and streets
Suitability: Poorly suited
Management concerns: Thurmont—Ilow strength, erodibility, seeps and springs, frost

action, and large stones; Dillard—low strength, erodibility, seeps and springs, frost
action, large stones, wetness, and flooding

Management measures and considerations:

An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit for roads and streets.

When the soil is wet, unsurfaced roads are highly erodible and very slick due the
content of silt and clay in the subsoil.

Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.
Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.
The permanent surfacing of roads or the use of suitable subgrade or base material
allows the year-round use of roads and helps to reduce the damage from frost
heaving.

Intercepting and diverting underground water from seeps and springs helps to
stabilize cut and fill slopes.

Lawns and landscaping
Suitability: Thurmont—well suited; Dillard—suited
Management concerns: Thurmont—erodibility, soil compaction, climate, pesticide

retention, root disease, and soil fertility; Dillard—erodibility, soil compaction,
climate, pesticide retention, root disease, soil fertility, and wetness

Management measures and considerations:

Designing plantings on natural contours helps to increase water infiltration.
Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

Because of the seasonal high water table, wetness, and the restricted movement of
air and water due to the clay content of the subsoil, phytophthora root disease is a
potential limitation for Fraser fir and other susceptible ornamentals.

In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

Topsoil should be stockpiled from disturbed areas and replaced before landscaping.
These soils may retain soil-applied herbicides and other pesticides due to the high
content of organic matter in the surface layer. The concentration of pesticides may
be damaging to landscape plants.

Plant-applied pesticides may be more effective than soil-applied pesticides.
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» Avoiding the use of heavy equipment in areas to be landscaped helps to prevent soil
compaction.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Interpretive Groups

Land capability classification: Thurmont—2e; Dillard—2w

UdD—Udorthents-Urban land complex, 2 to 15 percent
slopes

Setting

Landscape: Intermountain hills and low and intermediate mountains throughout the
county

Elevation range: 1,080 to 3,500 feet

Landform: Ridges, hillslopes, mountain slopes, coves, stream terraces, and flood
plains

Landform position: Summits, side slopes, footslopes, and toeslopes

Shape of areas: Irregular

Size of areas: Up to 109 acres

Map Unit Composition

Udorthents and similar inclusions: 50 percent
Urban land: 40 percent
Dissimilar inclusions: 10 percent

Typical Profile
Udorthents

Udorthents consists of cut and fill areas where soil and the underlying material have
been removed and placed on an adjacent site. Areas include major highway right-of-
way corridors, building sites, quarries, and recreational areas such as ball fields. A
typical profile is not given due to the variable nature of the soil.

Urban land

Urban land consists of areas where 85 percent of the surface is covered with
buildings, streets, parking lots, and other impervious material. The natural soils are
paved over, covered, or greatly altered by cutting, filling, or grading during the process
of urban development. The original landscape, topography, and, commonly, the
drainage pattern have been changed. Runoff is very rapid and increases the hazard
of flooding in low-lying areas. A typical profile is not given due to the variable nature of
the soil.

Properties and Qualities of Udorthents

Note: Properties are variable and dependent on the type of fill material used or the
type of rock exposed at the surface.

Depth class: Deep or very deep

Drainage class: Somewhat excessively drained or well drained

General texture class: Loamy

Permeability: Very rapid to slow

Available water capacity: Low or moderate

Depth to seasonal high water table: Variable; occasionally 3 to 6 feet and more
commonly more than 6 feet from January through December
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Hazard of flooding: Variable, commonly none or rare throughout the year with standing
water for less than 2 days

Shrink-swell potential: Low

Slope class: Nearly level to strongly sloping

Soil slippage potential: Low

Extent of erosion: Slight to severe

Hazard of water erosion: Moderate to very severe

Rock fragments on the surface: Widely scattered cobbles and stones that are about 3
to 24 inches in length and about 25 to 75 feet apart

Organic matter content of surface layer: Low

Potential for frost action: Moderate

Soil reaction: Very strongly acid to moderately acid throughout the profile

Parent material: Loamy fill material

Depth to bedrock: Excavated areas—bedrock commonly exposed at or near the soil
surface; fill areas—40 to more than 60 inches

Minor Components

Dissimilar inclusions:

» Areas that contain asphalt, wood, glass, and other waste material

* Areas of undisturbed soils around the edge of map unit delineations

» Areas that have bedrock at a depth of less than 40 inches

» Areas that have rock fragments, ranging from stones to boulders, on the soil surface

» Areas that are frequently, occasionally, or rarely flooded for very brief periods, along
stream channels

* Random areas that are moderately well drained to poorly drained

* Random areas of soils on short, steep to nearly vertical slopes

Similar inclusions:
+ Soils that are similar to Udorthents but have sandy or clayey underlying material

Land Use

An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

Interpretive Groups

Land capability classification: Udorthents—7e; Urban land—8s

UdE—Udorthents-Urban land complex, 15 to 95 percent
slopes

Setting

Landscape: Intermountain hills and low and intermediate mountains throughout the
county and high mountains along the Cherohala Skyway in the western part of the
county

Elevation range: 1,280 to 4,720 feet

Landform: Ridges, hillslopes, mountain slopes, coves, stream terraces, and flood
plains

Landform position: Summits, side slopes, footslopes, and toeslopes

Shape of areas: Irregular

Size of areas: Up to 30 acres

Map Unit Composition

Udorthents and similar inclusions: 45 percent
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Urban land: 35 percent
Dissimilar inclusions: 20 percent

Typical Profile
Udorthents

Udorthents consists of cut and fill areas where soil and the underlying material have
been removed and placed on an adjacent site. Areas include major highway right-of-
way corridors, building sites, quarries, and recreational areas such as ball fields. A
typical profile is not given due to the variable nature of the soil.

Urban land

Urban land consists of areas where 85 percent of the surface is covered with
buildings, streets, parking lots, and other impervious material. The natural soils are
paved over, covered, or greatly altered by cutting, filling, or grading during the process
of urban development. The original landscape, topography, and, commonly, the
drainage pattern have been changed. Runoff is very rapid and increases the hazard
of flooding in low-lying areas. A typical profile is not given due to the variable nature of
the soil.

Properties and Qualities of Udorthents

Note: Properties are variable and dependent on the type of fill material used or the
type of rock exposed at the surface.

Depth class: Deep or very deep

Drainage class: Somewhat excessively drained to moderately well drained

General texture class: Loamy

Permeability: Very rapid to slow

Available water capacity: Low or moderate

Depth to seasonal high water table: Variable; occasionally 3 to 6 feet and more
commonly more than 6 feet from January through December

Hazard of flooding: Variable, commonly none or rare throughout the year with standing
water for less than 2 days

Shrink-swell potential: Low

Slope class: Moderately steep to very steep

Soil slippage potential: Medium

Extent of erosion: Slight to severe

Hazard of water erosion: Severe or very severe

Rock fragments on the surface: Widely scattered cobbles and stones that are about 3
to 24 inches in length and about 25 to 75 feet apart

Organic matter content of surface layer: Low

Potential for frost action: Moderate

Soil reaction: Very strongly acid to slightly alkaline throughout the profile

Parent material: Loamy fill material

Depth to bedrock: Excavated areas—bedrock commonly exposed at or near the soil
surface; fill areas—40 to more than 60 inches

Other distinctive properties: Soils subject to downslope movement when lateral
support is removed and to differential settling

Minor Components

Dissimilar inclusions:

 Areas that contain asphalt, wood, glass, and other waste material

* Areas of undisturbed soils around the edge of map unit delineations
» Areas that have bedrock at a depth of less than 40 inches

 Areas that have boulders on the soil surface
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 Areas that are occasionally or rarely flooded for very brief periods, along stream
channels

* Random areas of soils that are moderately well drained to poorly drained

* Random areas of short, very steep to nearly vertical slopes

Similar inclusions:
+ Soils that are similar to Udorthents but have sandy or clayey underlying material

Land Use

An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

Interpretive Groups

Land capability classification: Udorthents—7e; Urban land—8s

UnB—Unison loam, 2 to 8 percent slopes

Setting

Landscape: Mountain valleys of low mountains and intermountain hills, dominantly
along Tallulah, Sweetwater, and Dry Creeks, in the central and northeastern parts
of the county

Elevation range: 1,930 to 3,000 feet

Landform: Coves and high stream terraces

Landform position: Footslopes, toeslopes, and benches

Shape of areas: Long and narrow or irregular

Size of areas: Up to 179 acres

Map Unit Composition

Unison soil and similar inclusions: 90 percent
Dissimilar inclusions: 10 percent

Typical Profile

Surface layer:
0 to 9 inches—brown loam

Subsoil:

9 to 22 inches—strong brown gravelly clay loam

22 to 40 inches—strong brown gravelly clay

40 to 80 inches—strong brown very gravelly clay loam

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Well drained

General texture class: Clayey

Permeability: Moderate

Available water capacity: High

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Moderate

Slope class: Gently sloping

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Moderate
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Organic matter content of surface layer: Moderate or high

Potential for frost action: Moderate

Special climatic conditions: Soil subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Very strongly acid to moderately acid in the A and B horizons and
strongly acid to neutral in the underlying material

Parent material: Old alluvium and colluvium derived from low-grade metasedimentary
rock

Depth to bedrock: More than 60 inches

Other distinctive properties: A high content of clay in the subsoil; random areas of
seeps and springs; soil subject to overland flow of storm water from adjacent
uplands

Minor Components

Dissimilar inclusions:

 Soils that are moderately eroded, in cropped fields

* Random areas of Thurmont soils that have less clay in the subsoil

» Moderately well drained to poorly drained soils in depressions and on toeslopes

» Somewhat poorly drained Cullowhee soils that are loamy in the upper part and have
strata with a high content of rock fragments at a depth of 20 to 40 inches, along
stream channels

» Udorthents, loamy, or Urban land in and around Robbinsville

* Random areas of soils on slopes of less than 2 percent or more than 8 percent

Similar inclusions:

» Unison soils that have surface layers of fine sandy loam, silt loam, or sandy clay
loam

» Unison soils that have more organic matter in the surface layer

Land Use

Dominant Uses: Cropland, pasture, and hayland
Other Uses: Building site development

Agricultural Development

Cropland

Suitability: Well suited

Management concerns: Erodibility, tilth, root penetration, pesticide retention, soil

fertility, and climate

Management measures and considerations:

» Using conservation practices, such as contour farming, winter cover crops, and
crop rotations which include grasses and legumes, helps to minimize soil erosion,
maximize the infiltration of rainfall, increase the available water capacity, and
improve soil fertility.

 Avoiding tillage during wet periods, incorporating crop residue into the soil, or leaving
residue on the soil surface helps to minimize clodding and crusting and increases
the infiltration of rainfall.

+ Chisel plowing and subsoiling help to break through claypans, allowing increases in
root penetration and rainfall infiltration.

» Using perennial grasses and legumes in rotation helps to penetrate and break up the
clayey root zone.

» This soil may retain soil-applied herbicides and other pesticides because of the high
clay content. The concentration of pesticides may be damaging to future crops.

» Plant-applied pesticides may be more effective than soil-applied pesticides, which
become tied up by the high clay content.
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* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes crop productivity.

» Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Pasture and hayland

Suitability: Well suited

Management concerns: Erodibility, root penetration, pesticide retention, and soil fertility

Management measures and considerations:

* Preparing seedbeds on the contour or across the slope helps to minimize soil
erosion and increases germination.

* Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

» Using perennial grasses and legumes helps to penetrate and break up the clayey
root zone.

» This soil may retain soil-applied herbicides and other pesticides because of the high
clay content. The concentration of pesticides may be damaging to future crops.

 Plant-applied pesticides may be more effective than soil-applied pesticides, which
become tied up by the high clay content.

 Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

» Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

« Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

Orchard and ornamental crops

Suitability: Orchards—well suited; ornamentals—suited

Management concerns: Erodibility, root disease, climate, ball and burlap harvesting,

pesticide retention, and soil fertility

Management measures and considerations:

« Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

» Because of the restricted movement of air and water due to the high clay content of
the subsoil, phytophthora root disease is a severe limitation for Fraser fir and other
susceptible ornamentals.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

 Avoiding ball and burlap harvesting during extreme moisture conditions helps to
prevent fracture or deformation of the ball and tearing of plant roots.

» This soil may retain soil-applied herbicides and other pesticides because of the high
clay content. The concentration of pesticides may be damaging to future crops.

+ Plant-applied pesticides may be more effective than soil-applied pesticides, which
become tied up by the high clay content.

 Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

» Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.
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Woodland Management and Productivity

Potential for commercial species: High for cove hardwoods and eastern white pine

Suitability: Well suited

Management concerns: Erodibility and equipment use

Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

+ Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

* Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the clay content of the subsoil.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

+ Livestock should not be allowed to graze in areas managed for woodland.

+ Soil-applied herbicides are retained due to herbicide-clay bonding, which may
damage tree seedlings when cropland is converted to woodland.

Urban Development

Dwellings

Suitability: Well suited

Management concerns: Erodibility, high clay content, shrink-swell potential, corrosivity,

seeps and springs, and large stones

Management measures and considerations:

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

» The soil is slippery and sticky when wet and slow to dry.

» Reinforcing foundations and footings or backfilling with coarse textured material
helps to strengthen buildings and prevents damage caused by shrinking and
swelling.

 Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

« Installing a subsurface drainage system around foundations helps to intercept water
from seeps and springs.

* Locating structures away from intermittent and perennial drainageways helps to
minimize structural damage from overland flow of storm water.

» Large stones may be encountered during excavation.

Septic tank absorption fields

Suitability: Suited

Management concerns: Restricted permeability, high clay content, seeps and springs,

and large stones

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

» Avoiding the installation of septic system distribution lines during wet periods helps
to minimize the smearing and sealing of trench walls.

» Raking trench walls helps to prevent the sealing of soil pores which may occur
during the excavation of septic tank absorption fields.

» Excavations may cut into seeps and springs. These areas should be avoided.

» Large stones may be encountered during excavation.
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Local roads and streets

Suitability: Well suited

Management concerns: Low strength, high clay content, erodibility, frost action, and

seeps and springs

Management measures and considerations:

* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

» Using a nondegradeable, permeable fabric filter cloth between the roadbed and the
soil surface helps to restrict the loss of stone into the soil.

» The soil is slippery and sticky when wet and slow to dry.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

* The permanent surfacing of roads or the use of suitable subgrade or base material
increases soil strength, allows the year-round use of roads, and helps to reduce the
damage from frost heaving.

* Intercepting and diverting underground water from seeps and springs helps to
stabilize cut and fill slopes.

Lawns and landscaping

Suitability: Suited

Management concerns: Erodibility, high clay content, soil compaction, root disease,

pesticide retention, climate, and soil fertility

Management measures and considerations:

» Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

» The soil is slippery and sticky when wet and slow to dry.

» Avoiding the use of heavy equipment in areas to be landscaped helps to prevent soil
compaction.

» Because of the restricted movement of air and water due to the high clay content of
the subsoil, phytophthora root disease is a severe limitation for Fraser fir and other
susceptible ornamentals.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» This soil may retain soil-applied herbicides and other pesticides due to the high
content of clay. The concentration of pesticides may be damaging to landscape
plants.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

» Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

 Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

Interpretive Groups

Land capability classification: 2e
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UnC—Unison loam, 8 to 15 percent slopes

Setting

Landscape: Mountain valleys of low mountains and intermountain hills, dominantly
along Tallulah, Sweetwater, and Dry Creeks, in the central and northeastern parts
of the county

Elevation range: 1,810 to 2,260 feet

Landform: Coves and high stream terraces

Landform position: Footslopes, toeslopes, and benches

Shape of areas: Long and narrow or irregular

Size of areas: Up to 17 acres

Map Unit Composition

Unison soil and similar inclusions: 80 percent
Dissimilar inclusions: 20 percent

Typical Profile

Surface layer:
0 to 9 inches—brown loam

Subsoil:

9 to 22 inches—strong brown gravelly clay loam

22 to 40 inches—strong brown gravelly clay

40 to 80 inches—strong brown very gravelly clay loam

Soil Properties and Qualities

Depth class: Very deep

Drainage class: Well drained

General texture class: Clayey

Permeability: Moderate

Available water capacity: High

Depth to seasonal high water table: More than 6.0 feet

Hazard of flooding: None

Shrink-swell potential: Moderate

Slope class: Strongly sloping

Soil slippage potential: None

Extent of erosion: Slight, less than 25 percent of the original surface layer has been
removed

Hazard of water erosion: Severe

Organic matter content of surface layer: Moderate or high

Potential for frost action: Moderate

Special climatic conditions: Soil subject to slow air drainage, which allows late spring
and early fall frosts

Soil reaction: Very strongly acid to moderately acid in the A and B horizons and
strongly acid to neutral in the underlying material

Parent material: Old alluvium and colluvium derived from low-grade metasedimentary
rock

Depth to bedrock: More than 60 inches

Other distinctive properties: A high content of clay in the subsoil; random areas of
seeps and springs; soil subject to overland flow of storm water from adjacent
uplands
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Minor Components

Dissimilar inclusions:

 Soils that are moderately eroded, in cropped fields

* Random areas of Thurmont soils that have less clay in the subsoil

* Moderately well drained to poorly drained soils in depressions and on toeslopes

» Udorthents, loamy, or Urban land in and around Robbinsville

* Random areas of soils on slopes of less than 8 percent or more than 15 percent

» Somewhat poorly drained Cullowhee soils that are loamy in the upper part and
have strata with a high content of rock fragments at a depth of 0 to 40 inches, along
stream channels

Similar inclusions:

» Unison soils that have surface layers of fine sandy loam, silt loam, or sandy clay
loam

» Unison soils that have more organic matter in the surface layer

Land Use

Dominant Uses: Cropland, pasture, and hayland
Other Uses: Building site development

Agricultural Development

Cropland

Suitability: Suited

Management concerns: Erodibility, equipment use, tilth, root penetration, pesticide

retention, soil fertility, and climate

Management measures and considerations:

» Using conservation practices, such as contour farming, winter cover crops, and
crop rotations which include grasses and legumes, helps to minimize soil erosion,
maximize the infiltration of rainfall, increase the available water capacity, and
improve soil fertility.

* The slope may limit equipment use in the steeper areas.

 Avoiding tillage during wet periods, incorporating crop residue into the soil, or leaving
residue on the soil surface helps to minimize clodding and crusting and increases
the infiltration of rainfall.

+ Chisel plowing and subsoiling help to break through claypans, allowing increases in
root penetration and rainfall infiltration.

» Using perennial grasses and legumes in rotation helps to penetrate and break up the
clayey root zone.

» This soil may retain soil-applied herbicides and other pesticides because of the high
clay content. The concentration of pesticides may be damaging to future crops.

+ Plant-applied pesticides may be more effective than soil-applied pesticides, which
become tied up by the high clay content.

* Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes crop productivity.

» Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Pasture and hayland

Suitability: Well suited

Management concerns: Equipment use, erodibility, root penetration, pesticide
retention, and soil fertility
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Management measures and considerations:

The slope may limit the use of equipment in the steeper areas when harvesting hay
crops.

Using perennial grasses and legumes helps to penetrate and break up the clayey
root zone.

Preparing seedbeds on the contour or across the slope helps to minimize soil
erosion and increases germination.

This soil may retain soil-applied herbicides and other pesticides because of the high
clay content. The concentration of pesticides may be damaging to future crops.
Plant-applied pesticides may be more effective than soil-applied pesticides, which
become tied up by the high clay content.

Fencing livestock away from creeks and streams helps to prevent streambank
erosion and sedimentation.

Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximizes productivity when establishing,
maintaining, or renovating pasture and hayland.

Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

Using rotational grazing, implementing a well planned harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity.

Orchard and ornamental crops
Suitability: Orchards—well suited; ornamentals—suited
Management concerns: Erodibility, equipment use, root disease, climate, ball and

burlap harvesting, pesticide retention, and soil fertility

Management measures and considerations:

Establishing and maintaining sod between rows and on access roads helps to
reduce the hazard of erosion.

The slope may limit equipment use in the steeper areas.

Because of the restricted movement of air and water due to the high clay content of
the subsoil, phytophthora root disease is a severe limitation for Fraser fir and other
susceptible ornamentals.

In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

Avoiding ball and burlap harvesting during extreme moisture conditions helps to
prevent fracture or deformation of the ball and tearing of plant roots.

This soil may retain soil-applied herbicides and other pesticides because of the high
clay content. The concentration of pesticides may be damaging to future crops.
Plant-applied pesticides may be more effective than soil-applied pesticides, which
become tied up by the high clay content.

Following lime and fertilizer recommendations based on soil tests helps to increase
the availability of plant nutrients and maximize productivity.

Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

Woodland Management and Productivity

Potential for commercial species: High for cove hardwoods and eastern white pine
Suitability: Well suited
Management concerns: Erodibility and equipment use
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Management measures and considerations:

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

+ Avoiding the diversion of water directly onto fill slopes helps to stabilize logging
roads, skid trails, and landings.

» Reseeding all disturbed areas with adapted grasses and legumes helps to prevent
soil erosion.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

* When the soil is wet, skid trails and unsurfaced roads are highly erodible and very
slick due to the clay content of the subsoil.

+ Avoiding logging operations during periods when the soil is saturated helps to
prevent rutting of the soil surface and damage to tree roots due to soil compaction.

+ Livestock should not be allowed to graze in areas managed for woodland.

+ Soil-applied herbicides are retained due to herbicide-clay bonding, which may
damage tree seedlings when cropland is converted to woodland.

Urban Development

Dwellings

Suitability: Suited

Management concerns: Slope, erodibility, shrink-swell potential, high clay content,

corrosivity, seeps and springs, and large stones

Management measures and considerations:

+ Designing structures so that they conform with natural slopes helps to improve soil
performance.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

» The soil is slippery and sticky when wet and slow to dry.

» Reinforcing foundations and footings or backfilling with coarse textured material
helps to strengthen buildings and prevents damage caused by shrinking and
swelling.

 Using corrosion-resistant materials helps to reduce the risk of damage to uncoated
steel and concrete.

« Installing a subsurface drainage system around foundations helps to intercept water
from seeps and springs.

* Locating structures away from intermittent and perennial drainageways helps to
minimize structural damage from overland flow of storm water.

 Large stones and boulders may be encountered during excavation.

Septic tank absorption fields

Suitability: Suited

Management concerns: Restricted permeability, high clay content, slope, seeps and

springs, and large stones

Management measures and considerations:

» Contact the local Health Department for guidance on sanitary facilities.

» Avoiding the installation of septic system distribution lines during wet periods helps
to minimize the smearing and sealing of trench walls.

» Raking trench walls helps to prevent the sealing of soil pores which may occur
during the excavation of septic tank absorption fields.

* Installing distribution lines on the contour helps to improve the performance of septic
tank absorption fields.

» Excavations may cut into seeps and springs. These areas should be avoided.

 Large stones and boulders may be encountered during excavation.
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Local roads and streets

Suitability: Suited

Management concerns: Low strength, high clay content, slope, erodibility, frost action,

and seeps and springs

Management measures and considerations:

* Incorporating sand and gravel into the soil, compacting roadbeds, and designing
roads that conform to natural slopes help to improve soil strength.

» Using a nondegradeable, permeable fabric filter cloth between the roadbed and the
soil surface helps to restrict the loss of stone into the soil.

» The soil is slippery and sticky when wet and slow to dry.

+ Designing roads on the contour and installing water-control structures, such as
broad-based dips, water bars, and culverts, help to maintain road stability.

» Avoiding the diversion of water directly onto fill slopes and vegetating cut and fill
slopes as soon as possible help to prevent soil slippage and excessive soil erosion.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

* The permanent surfacing of roads or the use of suitable subgrade or base material
increases soil strength, allows the year-round use of roads, and helps to reduce the
damage from frost heaving.

* Intercepting and diverting underground water from seeps and springs helps to
stabilize cut and fill slopes.

Lawns and landscaping

Suitability: Suited

Management concerns: Slope, erodibility, high clay content, soil compaction, root

disease, pesticide retention, climate, and soil fertility

Management measures and considerations:

» Designing plantings on natural contours helps to increase water infiltration.

» Vegetating cleared and graded areas as soon as possible and using erosion-control
structures, such as silt fences and catch basins, help to maintain soil stability and
prevent sediments from leaving the site.

» Because of the high content of clay, revegetating cut and fill slopes can be difficult.

» The soil is slippery and sticky when wet and slow to dry.

» Avoiding the use of heavy equipment in areas to be landscaped helps to prevent soil
compaction.

» Because of the restricted movement of air and water due to the high clay content of
the subsoil, phytophthora root disease is a severe limitation for Fraser fir and other
susceptible ornamentals.

* In areas where water concentrates, such as drainageways, Fraser fir and other
ornamentals are susceptible to phytophthora root disease. These areas should be
avoided.

» This soil may retain soil-applied herbicides and other pesticides due to the high
content of clay. The concentration of pesticides may be damaging to landscape
plants.

» Because of slow air drainage and frost pockets, late spring frost may damage new
growth in some years.

+ Using lime, fertilizer, mulch, and irrigation helps to establish lawns and landscape
plants.

» Applying large granules or banding of phosphorus helps to overcome phosphorus
fixation.

 Topsoil should be stockpiled from disturbed areas and replaced before landscaping.

Interpretive Groups

Land capability classification: 3e
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UoA—Udorthents-Urban land complex, 0 to 5 percent
slopes, rarely flooded

Setting

Landscape: Mountain valleys, dominantly along Tallulah and Long Creeks near
Robbinsville

Elevation range: 1,740 to 2,450 feet

Landform: Stream terraces and flood plains

Landform position: Toeslopes and bottomland

Shape of areas: Irregular

Size of areas: Up to 338 acres

Map Unit Composition

Udorthents and similar inclusions: 60 percent
Urban land: 30 percent
Dissimilar inclusions: 10 percent

Typical Profile
Udorthents

Udorthents consists of cut and fill areas where soil and the underlying material have
been removed and placed on an adjacent site. Areas include highways, building sites,
and recreational areas, such as parks, river access points, and campgrounds. Also
included are depressions filled with construction debris and covered with soil material.
A typical profile is not given due to the variable nature of the soil.

Urban land

Urban land consists of areas where 85 percent of the surface is covered with
buildings, streets, parking lots, and other impervious material. The natural soils are
paved over, covered, or greatly altered by cutting, filling, or grading during the process
of urban development. The original landscape, topography, and, commonly, the
drainage pattern have been changed. Runoff is very rapid and increases the hazard
of flooding in low-lying areas. A typical profile is not given due to the variable nature of
the soil.

Properties and Qualities of Udorthents

Note: Properties are variable and dependent on the type of fill material used or the
type of rock exposed at the surface.

Depth class: Very deep

Drainage class: Somewhat excessively drained to moderately well drained

General texture class: Loamy

Permeability: \ery rapid to slow

Available water capacity: Low or moderate

Depth to seasonal high water table: Variable; occasionally 3 to 6 feet and more
commonly more than 6 feet from January through December

Hazard of flooding: Rare, throughout the year with standing water for less than 2 days

Shrink-swell potential: Low

Slope class: Nearly level or gently sloping

Soil slippage potential: None

Extent of erosion: None to moderate

Hazard of water erosion: Moderate to very severe

Organic matter content of surface layer: Low

Potential for frost action: Moderate
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Soil reaction: Very strongly acid to slightly alkaline throughout the profile

Parent material: Loamy fill material

Depth to bedrock: 40 to more than 60 inches in fill areas

Other distinctive properties: Potential for differential settling; soils subject to overland
flow of storm water from adjacent uplands

Minor Components

Dissimilar inclusions:

* Areas of undisturbed soils around the edge of map unit delineations

» Areas that have rock fragments, ranging from stones to boulders, on the soil surface
» Areas that are occasionally flooded for very brief periods, along stream channels

* Random areas of soils that are moderately well drained to poorly drained

* Random areas of short, steep to nearly vertical slopes

Similar inclusions:
+ Soils that are similar to Udorthents but have sandy or clayey underlying material

Land Use

An onsite investigation is needed to determine the suitability and limitations of any
area within this map unit.

Interpretive Groups

Land capability classification: Udorthents—7e; Urban land—8s

W—Water

This map unit consists of bodies of water, such as lakes, ponds, and borrow pits
filled with water after mining operations have ceased. It also includes areas of wide
perennial streams or rivers. No interpretations are given for this map unit.
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Use and Management of the Soils

This soil survey is an inventory and evaluation of the soils in the survey area. It can
be used to adjust land uses to the limitations and potentials of the natural resources
and the environment. Also, it can help to prevent soil-related failures in land use.

In preparing a soil survey, soil scientists, conservationists, engineers, and others
collect extensive field data about the nature and behavioral characteristics of the
soils. They collect data on erosion, droughtiness, flooding, and other factors which
affect various soil uses and management. Field experience and collected data on soil
properties and performance are used as a basis for predicting soil behavior.

Information in this section can be used to plan the use and management of soils
for crops and pasture; as woodland; as sites for buildings, sanitary facilities, highways
and other transportation systems, and parks and other recreational facilities; and for
wildlife habitat. It can be used to identify the potentials and limitations of each soil for
specific land uses and to help prevent construction failures caused by unfavorable soil
properties.

Generally, the soils in Graham County which are well suited to crops are also well
suited to urban uses. The data concerning specific soils in the county can be used
in planning future land use patterns. The potential for farming should be considered
relative to any soil limitations and the potential for non-farm development.

Planners and others using soil survey information can evaluate the effect of specific
land uses on productivity and on the environment in all or part of the survey area. The
survey can help planners to maintain or create a land use pattern in harmony with the
natural soil.

Contractors can use this survey to locate sources of sand and gravel, roadfill, and
topsoil. They can use it to identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and others may also find this survey
useful. The survey can help them plan the safe disposal of wastes and locate sites for
pavements, sidewalks, campgrounds, playgrounds, lawns, and trees and shrubs.

Interpretive Ratings

The interpretive tables in this survey rate the soils in the survey area for various
uses. Many of the tables identify the limitations that affect specified uses and indicate
the severity of those limitations. The ratings in these tables are both verbal and
numerical.

Rating Class Terms

Rating classes are expressed in the tables in terms that indicate the extent to which
the soils are limited by all of the soil features that affect a specified use or in terms that
indicate the suitability of the soils for the use. Thus, the tables may show limitation
classes or suitability classes. Terms for the limitation classes are not limited, slightly
limited, somewhat limited, and very limited. The suitability ratings are expressed as
well suited, moderately well suited, poorly suited, and unsuited or as good, fair, and
poor.
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Numerical Ratings

Numerical ratings in the tables indicate the relative severity of individual limitations.
The ratings are shown as decimal fractions ranging from 0.00 to 1.00. They indicate
gradations between the point at which a soil feature has the greatest negative impact
on the use and the point at which the soil feature is not a limitation. The limitations
appear in order from the most limiting to the least limiting. Thus, if more than one
limitation is identified, the most severe limitation is listed first and the least severe one
is listed last.

Crops and Pasture

Glenn Carson, district conservationist in Graham County, Natural Resources Conservation Service, and
Bobby Brock, agronomist (retired) and grassland management specialist, Natural Resources Conservation
Service, helped prepare this section.

General management needed for crops and pasture is suggested in this section.

In the following sections, the crops or pasture plants best suited to the soils are
identified, the system of land capability classification used by the Natural Resources
Conservation Service is explained, the estimated yields of the main crops and hay and
pasture plants are listed for each soil, and prime farmland is described.

Planners of management systems for individual fields or farms should consider the
detailed information given in the description of each soil under the heading “Detailed
Soil Map Units” and in the tables. Specific information can be obtained from the local
office of the Natural Resources Conservation Service, the Cooperative Extension
Service, or the Graham Soil and Water Conservation District.

Federal and State regulations require that any area designated as wetlands cannot
be altered without prior approval. Contact the local office of the Natural Resources
Conservation Service for identification of hydric soils and potential wetlands.

Cropland

In 2007, according to the U.S. Census of Agriculture and the North Carolina
Cooperative Extension Service of Graham County, the county had approximately 4,500
acres of cropland. The major crops grown in Graham County include tobacco (fig. 23),
hay, grain, silage, sweet corn, landscaping ornamentals, and other vegetables, fruits,
and berries. Cultivated lands occur on nearly level bottomland soils and gently sloping
and strongly sloping terrace soils along the maijor tributaries of the Little Tennessee
and Cheoah Rivers. Soils managed include Dellwood, Reddies, Statler, Dillard,
Unison, and Braddock. Gently sloping and strongly sloping soils on intermountain hills
and low mountains, such as Brasstown and Junaluska soils, and on terraces and in
coves, such as Braddock, Dillard, Lonon, Thurmont, Statler, Unison, and Whiteoak
soils, are farmed in the Robbinsville, Stecoah, Tallulah, and Tuskeegee communities.
Other small areas of cultivated land are scattered throughout the county.

Ornamental crops are grown on intermediate and low mountains, on intermountain
hills (in areas of Brasstown and Stecoah soils), in coves and on terraces (in areas of
Lonon, Thurmont, Braddock, Santeetlah, and Unison soils), and on flood plains (in
areas of Dellwood and Reddies soils). Mountain and cove soils in valleys in the central
portion of the county are the major areas used for growing ornamental crops.

The following paragraphs discuss several points relative to soil quality. Improving
soil quality can help to reduce the onsite and offsite costs of soil erosion, improve
nutrient utilization, and ensure that the soil resource is sustained for future use. The
soil's physical, chemical, and biological properties must be at optimal levels for high
yields to be maintained on a sustainable basis. More specific information can be
obtained from the Natural Resources Conservation Service, the Graham Soil and
Water Conservation District, and the North Carolina Cooperative Extension Service.
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Figure 23.—Burley tobacco in an area of Spivey-Whiteoak complex, 8 to 15 percent slopes, bouldery.
If surface fragments are removed, the Spivey and Whiteoak soils are capable of high crop yields
when properly managed.

Erosion control.—\Water erosion is a major concern on most of the soils used for
cropland in Graham County. It is a hazard on soils that have slopes of more than 2
percent. As the length and steepness of slope increase, the hazard of erosion and
the difficulty in controlling erosion also increase. Loss of the surface layer through
erosion is damaging. Soil productivity is reduced as the surface layer is lost and part
of the subsoil is incorporated into the plow layer. Loss of the surface layer is especially
damaging on soils that have a clayey subsoil, such as Unison and Braddock soils, and
on soils that have a layer in or below the subsoil that limits the depth of the root zone,
such as Junaluska and Soco soils.

Erosion on farmland reduces soil productivity while the runoff pollutes streams,
lakes, and reservoirs with sediment, agricultural chemicals, and nutrients. Controlling
erosion improves the quality of water for municipal use, for recreation, and for fish and
wildlife. Graham County’s trout streams are especially sensitive to damage caused by
runoff and sediment.

Erosion-control practices provide a protective surface cover, minimize runoff, and
increase the rate of water infiltration. A cropping system that keeps a vegetative
cover on the soil for extended periods helps to minimize soil loss and maintains the
productive capacity of the soil. In sloping areas, including forage crops of grasses and
legumes in the cropping system helps to control erosion. The forage crops also add
nitrogen to the soil and improve tilth. Minimizing tillage and leaving crop residue on
the surface increase the rate of water infiltration, minimize runoff, and help to control
erosion. These practices can be effective on most of the soils in the survey area.

Other practices include the use of terraces or diversions to shorten the length of
slopes and thus minimize erosion caused by runoff. Contour farming and stripcropping
are also effective components of resource management systems. Stripcropping can
include the use of crop rotations, crop residue management, contouring, conservation
tillage, and cover crops. These methods are practical as they can be adapted to a wide
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Figure 24.—A cropped field in an area of Reddies fine sandy loam, 0 to 3 percent slopes,
occasionally flooded. Flooding damages crops, strips away valuable topsoil, and reduces the
potential productivity of the soil.

range of slope patterns. Information about erosion-control measures for each kind of
soil is available at the local office of the Natural Resources Conservation Service.

Water management.—Soils on bottomlands and low terraces are subject to flooding
of varying frequency and duration. Fluvaquents are flooded frequently (the chance
of flooding is greater than 50 percent in any year). Alarka, Cullowhee, Ela, Reddies,
Dellwood, and Wesser soils are flooded occasionally (the chance of flooding is 5 to 50
percent in any year). Dillard, Statler, and Hemphill soils are rarely flooded (the chance
of flooding is 0 to 5 percent in any year). Although the duration of flooding is very brief,
lasting less than 2 days, the risk of crop loss due to flooding during the growing season
is always a possibility on these soils.

All flood plain soils have a flooding hazard to some degree. Flooding can result
from runoff from adjacent slopes or from streambank overflow. Excessive surface
water due to floods can delay equipment use and damage crops and forages (fig. 24).
Tillage patterns can increase the problem by creating low areas and blocking surface
water outlets. Some soils, such as Reddies, flood occasionally but are commonly used
for crops. Harvesting crops as soon as possible prevents the risk of damage from
flooding. Diversions, land smoothing, and waterways are effective in removing the
surface water runoff from adjacent slopes.

Cullowhee soils are on bottomlands and may require artificial drainage. Subsurface
drainage tile is used to control the water table in these soils. Wet areas due to seeps
and springs occur in Dillard, Thurmont, Lonon, Northcove, Spivey, Santeetlah, and
Whiteoak soils. These soils are commonly identified on the soil map by a “wet spot”
symbol. Subsurface drainage tile and surface ditching are methods used to control
water in areas of these soils. Ela, Alarka, and Wesser soils are poorly drained and very
poorly drained and are not recommended for cropland use.

Surface water management is important on cropland. Overland flow and runoff
from adjacent land onto cultivated lands must be controlled. The movement of surface
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water across plowed fields needs to be controlled as well. Grassed waterways
and diversions are measures that help to reduce surface water problems, such
as soil erosion, and help to maintain water quality in adjacent waterways. Onsite
investigations are essential to determine the proper method of control.

Federal and State regulations require that any area designated as wetlands cannot
be altered without prior approval. Contact the local office of the Natural Resources
Conservation Service for identification of hydric soils and potential wetlands.

Soil tilth.—Soils with good tilth have good aeration, a high rate of water infiltration,
a good water-holding capacity, and low seedling mortality rates. Soil properties
associated with good tilth are loamy surface textures and a moderate or high content
of organic matter in the surface layer. Soils in Graham County on slopes of less than
3 percent commonly have better tilth than those on slopes of more than 4 percent.
Steeper areas are more susceptible to erosion. Erosion results in surfaces layers with
higher contents of clay, thus degrading tilth and overall soil quality.

Soail tilth is adversely affected by continuous cropping, lack of erosion control,
excessive cultivation, and surface compaction from farm equipment, all of which result
in the depletion of organic matter. Periods of heavy rainfall result in the formation of a
crust on the soil surface. The crust is hard when dry and nearly impervious to water.

It reduces the rate of water infiltration and increases the runoff rate. Regular additions
of crop residue, manure, and other organic material can improve soil structure and
prevent the formation of a crust.

Resource management systems, such as contour farming, conservation tillage,
crop residue management, stripcropping, winter cover crops, and crop rotations which
include grasses and legumes, help to minimize soil erosion, clodding, and crusting.
These practices also help to increase the infiltration of rainfall, increase the amount of
water available to plants, and improve soil fertility and tilth.

Because of crusting during winter and spring, fall plowing is generally not
recommended. Many of the soils that are plowed in fall are almost as dense and
hard at planting time as they were before they were plowed. More than 90 percent of
the cropland in the survey area consists of sloping soils that are subject to erosion if
plowed in the fall. Severely eroded spots in areas of clayey soils, such as Braddock,
become cloddy if plowed outside a narrow range in moisture content. Fall plowing on
these clayey soils generally results in better tilth in spring.

Some soils in the survey area have poor tilth because of gravel in the surface layer.
These soils are in small, isolated areas along river bottoms and terraces. The content
and size of the pebbles affect the use of tillage implements. Cobbles, flagstones,
stones, and boulders are common in many of the colluvial soils in the survey area,
especially in Lonon, Northcove, Santeetlah, Spivey, and Whiteoak soils. In some
places the rock fragments prevent tillage. In other places they can be removed.

Soil fertility—Generally, the soils in Graham County are low in natural fertility and
are naturally acidic. Soil amendments of lime, fertilizer, and organic matter are needed
for most kinds of crops and pasture plants.

Liming requirements are a major concern because the acidity level in the soil affects
the availability of many plant nutrients, the activity of beneficial bacteria, and other
components of the soil’s biological community. Lime also neutralizes exchangeable
aluminum. This counteracts the adverse effects of high levels of aluminum on many
crops. Liming adds calcium (calcitic lime) or calcium and magnesium (dolomitic lime)
to the soil. Incorporating lime into the soil before planting is important because lime
moves slowly into the root zone when applied to the surface.

A soil test is used as a guide to indicate how much and what kind of lime and
fertilizer should be used. For example, levels of magnesium and available calcium
may be low in soils that have sandy surface layers. Depending on the soil properties
and the crop to be grown, the desired pH levels may differ. Soil tests are needed to
determine proper application rates.
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Figure 25.—Proper management of pasture and hayland should include a soil analysis to indicate
the amount and type of nutrients needed for optimum forage production.

Soil tests also determine the need for phosphorus and potassium fertilizer. These
tests are important because, while natural occurring phosphorus and potassium levels
are often very low, land in long-term agricultural use often has levels higher than
expected of these nutrients. Phosphorous and potassium have a tendency to build up
in the soil (fig. 25).

Nitrogen fertilizer is required for most crops. However, it is not required for clover, in
some rotations of soybeans, or for alfalfa that is established. Appropriate rates depend
on the crop and the potential productivity of the soil. For example, nitrogen rates for
corn on soils that have a yield potential of 180 to 200 bushels per acre should be about
160 to 180 pounds per acre. Where the yield potential is only 100 bushels per acre,
rates of about 100 to 120 pounds of nitrogen per acre should be used. Application
of nitrogen in excess of potential yields is not a recommended practice. The excess
fertilizer not utilized by the crop creates an unnecessary expense and can result in
the pollution of surface water and ground water. Nitrogen can be readily leached from
the more sandy soils, such as Reddies and Dellwood. As a result, split applications of
nitrogen may be needed on these soils during the growing season.

Nitrogen rates can be reduced on fields using a continuous no-till system provided
that the levels of organic matter have been increased substantially. This increase may
be achieved with a minimum of 2 tons per acre of organic matter left on the surface
annually in the absence of tillage. Both the experience of farmers and the results of
research have shown sustained yields with reduced nitrogen rates.

Pest control.—Herbicides and other pesticides may be necessary for controlling
weeds, harmful insects, and disease. They should be applied by banding or spot
treatment where possible. Following label directions ensures that target organisms
are controlled and that the contamination of soil, water, air, and nontarget organisms
is minimized. Soil properties, such as the organic matter content and the clay content
of the surface layer, affect the rate of soil-applied applications. Estimates for these
properties were determined for the soils in this survey area. The thickness and texture
of the sail layers is shown in the USDA texture column in table 16. Table 17 shows the
general range of clay content and organic matter content in the surface layer.
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In some areas, the organic matter content of a soil may be outside the range shown
in table 17. The content may be higher in soils that have received high amounts of
animal or manmade waste. Soils that have recently been brought into cultivation
(through pasture conversion) may have a higher organic matter content in the surface
layer than similar soils that have been cultivated (through cropland conversion).
Lower levels of organic matter are common in soils where the surface layer has been
partly or completely removed by erosion, land smoothing, or other activities such as
woodland clearing.

Soils such as Snowbird, Cheoah, Hemphill, Santeetlah, Whiteoak, Dellwood, and
Reddies have enough organic matter in the surface layer to inhibit the activity of some
soil-applied pesticides. Current soil tests should be used to measure the organic
matter (humic) content before soil-applied rates are determined. Refer to the label of
the pesticide container for further instructions. Eroded soils such as Braddock may
have enough clay in the surface layer to bind pesticides.

The wet conditions of soils such as Ela, Alarka, Wesser, and Cullowhee and
areas with seeps and springs may reduce the effectiveness of pesticides and lead
to the contamination of surface water and ground water. In saturated soils and areas
with excess surface water from prolonged rains or irrigation, herbicides and other
pesticides can be carried to surface waters. The contamination of surface water and
ground water is also a concern for Dellwood and Reddies soils due to a high leaching
rate caused by low clay content. Table 19 shows depth to water table and flooding
frequency for soils in the survey area.

Erosion-control practices, such as maintaining permanent ground cover and
establishing grassed filter strips in drainageways and field borders, help to minimize
soil loss and runoff that can carry absorbed or dissolved herbicides and other
pesticides to surface waters. Utilizing weather forecasts and scheduling irrigation so
that it does not conflict with herbicide and pesticide use help to reduce contamination
problems.

The pesticide product labels show specific application rates based on the organic
matter content and clay content of the soil. The “Detailed Soil Map Units” section
provides information on map unit composition, soil properties and behavior, and
management concerns and considerations.

Using integrated pest management programs helps to avoid unnecessary pesticide
applications. Crops are scouted to determine if pests are present and then monitored
to determine when populations require control in order to prevent economic loss. This
allows for the timeliest, and thus the most cost-effective, use of the pesticide.

Other methods of weed, pest, and disease control include the use of goats,
biological agents, mulching, mowing, and hand weeding. These viable alternatives can
be used alone or in combination with chemical control. The latest information on these
types of control can be obtained at the local office of the North Carolina Cooperative
Extension Service, the Graham Soil and Water Conservation District, or the Natural
Resources Conservation Service.

Soil biological improvements.—The “soil food web,” or biological community, is the
living component of soil. Soil is a living system. Optimum soil quality and productivity
cannot be achieved unless the soil supports a diverse, strongly active biological
community. A single handful of healthy soil contains more individual microbes,
bacteria, fungi, protozoa, beneficial nematodes, micro-arthropods, and larger animals
such as earthworms than the number of people on all the earth. These soil organisms
support plant health as they decompose organic matter, cycle nutrients, and control
soil organisms considered crop pests. They also decompose or fix pesticides and
nutrients that might otherwise enter water and become pollutants. Many organisms
enhance soil aggregation and porosity (soil structure), thus increasing infiltration rates
and reducing runoff rates.

265



Soil Survey of Graham County, North Carolina

Figure 26.—Differences in soil properties can occur within short distances in the same field. Pictured
are fine-loamy Statler soils (foreground) and clayey Braddock soils (background) under hayland
management.

Organic matter is the key to the biological health of soil. It serves as the food
source for the numerous types of beneficial soil organisms. Biological improvements
require additions of organic matter, reduction in tillage, and more careful selection
and application of fertilizers and pesticides. These improvements will in turn support
a growing population of soil organisms that steadily enhance the soil’s physical and
chemical properties and support plant health. As a result, agricultural productivity and
air and water quality are improved.

Pasture and Hayland

In 2007, according to the U.S. Census of Agriculture and the North Carolina
Cooperative Extension Service of Graham County, the county had approximately
7,300 acres of pasture and 800 acres of hayland.

A successful livestock enterprise depends on a forage program that provides large
quantities of good-quality feed. In most areas of pasture and hayland in Graham
County, renovation, brush control, and measures that prevent overgrazing are needed.
The soils in the survey area vary widely in their ability to produce grasses and legumes
because of differences in such properties as depth to bedrock or sand and gravel
strata, internal drainage, and available water-holding capacity. Great differences in soil
properties can occur within short distances and commonly within the same field
(fig. 26). For example, wet bottomland soils, such as Cullowhee, commonly join
steeper, well drained terrace and upland soils, such as Unison and Brasstown.

Some pastures on steeper side slopes include eroded areas, such as on Brasstown
and Junaluska soils. These areas have cow paths, known as catsteps, on the contour
that support very little forage. The rooting depth and available water-holding capacity
are limited in these areas due to overgrazing, compaction, and erosion. These areas
are easily susceptible to drought and further erosion.
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Pastures on high mountain ridges and steep side slopes above 4,000 feet in
elevation are subject to extreme winter conditions, especially on north-facing slopes.
Pastures on these landscapes can be damaged by frost heave and late fall grazing,
which does not allow forage plants time to recover before winter dormancy. They also
have a shorter growing season and receive more precipitation than pastures at lower
elevations. These weather conditions make pasture establishment and maintenance
more difficult.

Pastures tend to be more productive on uneroded side slopes and ridgetops where
slopes are less than 30 percent, such as in areas of Brasstown, Junaluska, Stecoah,
and Soco soils. Braddock soils, although eroded, can support good pastures in areas
that do not have compacted cow trails because of their relatively higher natural fertility.
Cove soails, such as Santeetlah and Whiteoak, support good pastures because of the
high content of organic matter in the surface layer and the high available water-holding
capacity of the subsail.

Soil fertility.—In Graham County, the soils are not naturally fertile enough to produce
hay and forage crops without soil amendments. This is due to naturally low levels of
nutrients in the soil and an acidic soil environment. By decreasing soil acidity with
applications of lime, the availability of nutrients and the activity of beneficial bacteria
increase. Lime also neutralizes exchangeable aluminum, thus reducing aluminum
toxicity to crops. Incorporating lime into the soil before planting is important because
lime moves slowly into the root zone when applied to the surface. Both organic and
chemical fertilizers increase nutrient levels in the soil. Because soils in the survey
area are naturally low in nitrogen and phosphorus, optimum forage growth typically
requires that lime be applied at a lower rate and with less regularity. A soil test is
recommended, however, to determine proper application rates of lime and fertilizer.
Other considerations are cropping history and the hay or forage crop to be planted or
maintained.

Timing of fertilizer application is very important in achieving maximum yields. A
general guideline for cool-season forage is to fertilize at or just before periods of early
growth. Depending on elevation, aspect, and the weather, fertilizer should be applied
between late February and late March before spring growth occurs and between mid-
August and mid-September before fall growth occurs.

Pest control.—Herbicides and other pesticides may be necessary for controlling
weeds and harmful insects in the production of forage crops. The organic matter
content and clay content of the surface layer and the depth to a water table affect the
amount and frequency of soil-applied herbicide and other pesticides. Soils such as
Cheoah, Snowbird, Spivey, Santeetlah, Dellwood, and Reddies have enough organic
matter in the surface layer to inhibit the activity of soil-applied pesticides. Eroded soils
such as Braddock may have enough clay in the surface layer to bind up pesticides.

Under the wet conditions of Hemphill and Cullowhee soils and in areas with seeps
and springs, the effectiveness of soil-applied pesticides may be reduced and surface
water and ground water may become contaminated. On saturated soils and in areas
with excess surface water from prolonged rains or irrigation, herbicides and other
pesticides can be carried to surface waters. The contamination of surface water and
ground water is also a concern for Dellwood and Reddies soils due to a high leaching
rate caused by the low clay content. Table 19 shows the depth to water table and
flooding frequency for soils in the survey area.

Using integrated pest management programs avoids unnecessary pesticide
applications. Crops are scouted to determine if pests are present and then monitored
to determine when populations require control in order to prevent economic loss. This
allows for the timeliest, and thus the most cost-effective, use of the pesticide.

Other methods of weed control include the use of goats, biological agents, and
mowing. These viable alternatives can be used alone or in combination with chemical
weed control. The latest information on these types of weed control can be obtained at
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the local office of the North Carolina Cooperative Extension Service, the Graham Soil
and Water Conservation District, or the Natural Resources Conservation Service.

Species.—The intended use should be considered when forage species are
selected. The selected species should provide maximum quality and versatility in the
forage program. Legumes generally produce higher quality feed than grasses. They
should be grown to the maximum extent possible. The taller legumes, such as alfalfa
and red clover, are more versatile than legumes that are used primarily for grazing,
such as white clover. Orchardgrass, timothy, and tall fescue are well suited grasses.

The forage species selected for planting should be appropriate for the soil. Deep
and very deep, well drained soils should be planted to the highest-producing crops,
such as alfalfa or a mixture of alfalfa and orchardgrass or alfalfa and timothy. Sod-
forming grasses, such as tall fescue and orchardgrass, minimize erosion in the steeper
areas. Alfalfa should be seeded with cool-season grasses in areas where the soil is
at least 2 feet deep and is well drained. Stecoah, Brasstown, Braddock, Unison, and
Lonon soils are examples. Alfalfa does poorly on wet soils, such as Cullowhee and
Ela. The more poorly drained soils and the soils that are less than 2 feet deep are
suited to clover-grass mixtures or to pure stands of clover or grasses. Legumes can be
established through renovation in areas that support sod-forming grasses.

Tall fescue is an important cool-season grass and thrives on soils well suited to both
pasture and hay. It can also be established and perform very well on soils with high
water tables or clayey subsoils and in eroded areas. Fescue is an excellent companion
crop for legumes in pasture mixtures, such as ladino clover or red clover. Seeding
a legume with fescue is a good practice in Graham County. In many pastures, there
is an abundant supply of native White Dutch clover seed in the soil and additional
seeding is not necessary. The legume adds to the palatability and nutritive value of
the grass and decreases the need for nitrogen fertilizer. For maximum production,
nitrogen fertilizer should be applied during the period when the grass is accumulating.
Care must be taken to minimize the effects of fescue toxicity caused by the fungus
Acremonium coenophialum, which occurs on fescue plants. This fungus greatly
reduces animal health and performance.

Warm-season grasses that are planted during the period from early April through
late May help to supplement cool-season grasses, such as tall fescue. They grow well
during warm periods, especially from mid-June through September, when the growth
of cool-season grasses is slow. Examples of warm-season grasses are switchgrass,
big bluestem, eastern gamagrass, indiangrass, and Caucasian bluestem. Annual
summer grasses, such as sudangrass, pearl millet, and sorghum, can be valuable in
providing silage and hay in a forage program. Cattle producers can use these grasses
for summer forage when cool-season grasses become dormant.

Pastures of native bluegrass are on most soils in the county and provide desired
forage for horses and sheep. Bluegrass pastures could be improved by the use of
high-analysis phosphate fertilizers, which encourage the growth of native White Dutch
clover and increase the nutrition and quality of forage.

Orchardgrass, another important species, can grow anywhere that fescue
thrives, except in wet areas, such as on Cullowhee and Ela soils. Orchardgrass has
requirements similar to those of fescue but is more sensitive to overgrazing and weed
competition. Rotational grazing helps to extend the life of this species. Orchardgrass is
not infected by fescue fungus.

Erosion control.—The maijority of pasture and hayland in Graham County is in
areas too steep or wet to row crop. This can lead to a variety of erosion problems. For
instance, severe streambank erosion and downstream sedimentation occur where
livestock travel streambanks. Trout streams are particularly vulnerable to damage by
sedimentation. Pasture rotation helps to prevent erosion. Fencing cattle away from
streams and installing watering systems which utilize springs and wells help to prevent
overgrazing.
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Pastures on slopes of more than 30 percent are generally too steep for farm
equipment. Lime and fertilizer must be applied by hand, or access roads must be built
for farm equipment. Hand applications of fertilizer and lime are usually uneven and
result in poor stands of pasture, which support fewer cattle. Poor vegetative cover
encourages erosion, the growth of unwanted weeds, and the encroachment of shrubs
and trees into field borders. Where access roads are not economically feasible or hand
applications of lime and fertilizer are not performed regularly, timber production may
bring a greater economic return.

The establishment and rejuvenation of pasture may create erosion problems
where slopes are more than 2 percent. Using proper planting dates helps to ensure
a good stand in a timely manner. Alfalfa and cool-season forages, such as fescue,
orchardgrass, clovers, and bluegrass, should be planted between mid-March and mid-
April for best results. Warm-season forages, such as sudangrass, should be planted
between mid-March and mid-April, when the danger of frost is past, for best results.

Maintenance of pasture and hayland.—Using rotational grazing, using proper
stocking rates, implementing a well planned clipping and harvesting schedule, and
removing livestock in time to allow forage plants to recover before winter dormancy
help to maintain pastures and increase productivity. Following lime and fertilizer
recommendations based on soil tests helps to increase the availability of plant
nutrients and maximizes productivity when establishing, maintaining, or renovating
pasture and hayland.

Renovation can increase forage yields in areas that support a good stand of
grass. This process includes partially destroying the sod, applying lime and fertilizer,
and seeding desirable forage species. Plowing is not recommended for forage
establishment or rejuvenation. In plowed areas, the soil can crust over after a rain,
resulting in a high seedling mortality rate. In addition, the bare soil is susceptible
to severe erosion. Sowing seed directly into the existing sod (“zip seeding”) is the
preferred method. Adding legumes to the stand of grass provides high-quality feed
and reduces the amount of nitrogen fertilizer needed. Legumes increase summer
production and transfer nitrogen from the air into the soil.

Additional information about pasture and hayland can be obtained at the local office
of the North Carolina Cooperative Extension Service, the Graham Soil and Water
Conservation District, or the Natural Resources Conservation Service.

Orchards and Ornamental Crops

Jeffrey H. Owen, area extension forestry specialist, North Carolina State University, helped prepare this
section.

General management needed for orchards and ornamental crops is suggested in
this section. Planners of management systems for individual fields or farms should
consider the detailed information given in the description of each soil in the section
“Detailed Soil Map Units” and in the tables. Specific information can be obtained
from the local office of the Natural Resources Conservation Service, the Cooperative
Extension Service, or the Graham Soil and Water Conservation District.

Federal and State regulations require that any area designated as wetlands cannot
be altered without prior approval. Contact the local office of the Natural Resources
Conservation Service for identification of hydric soils and potential wetlands.

Orchards

In 2007, according to the U.S. Census of Agriculture and the North Carolina
Cooperative Extension Service of Graham County, the county had less than 35 acres
of commercial orchards.

A variety of soils in Graham County have been managed very successfully for
ornamental crops and orchards, including some which have been flagged as potential
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problem soils. Orchards and berries in Graham County are grown for the “u-pick” and
fresh markets and require intensive management and high maintenance. Ornamental
crops are scattered in the county on intermediate and low mountains, on intermountain
hills (in areas of Cheoah, Brasstown, and Stecoah soils), in coves and on terraces

(in areas of Lonon, Thurmont, and Santeetlah soils), and on flood plains (in areas

of Cullowhee, Dellwood, and Reddies soils). Mountains and coves in valleys in the
central and eastern portions of the county are the major areas for growing ornamental
crops.

A short discussion of several points relative to managing orchard crops follows.
More detailed information and technical assistance may be obtained from the local
office of the North Carolina Cooperative Extension Service, the Natural Resources
Conservation Service, and the Graham Soil and Water Conservation District.

Growers should refer to the section “Detailed Soil Map Units” and table 5 for
information on map unit composition, soil properties and behavior, management
concerns and considerations, and suitability ratings. The thickness and texture of soil
layers is shown in the USDA texture column in table 16. Table 17 shows the general
range of clay in the surface layer and organic matter content. Table 19 and table
20 show depth to a water table, flooding frequency, and depth to bedrock for soils in
the survey area. The data represents what is typical across the county. Conditions of
individual map units may vary.

Map Unit Suitability

Table 5 shows the suitability of soils in the survey area for apple orchards, Fraser fir
production, ball and burlap harvesting, line-out beds, and vegetable production. In the
table, well suited, suited, poorly suited, and unsuited are used to indicate the degree
of the soil limitations to be considered in the production of orchards and ornamentals.
These suitability ratings can be used as guides in commercial operations with goals
that include maintaining the integrity of the ecosystem, a sustainable harvest, and a
cost-effective level of management. Slope is considered a limitation for safe equipment
use. Ratings are based on land that is presently cleared. The cost of land clearing and
the impact on the soil resource will lower the suitability. The size of a management
area and the condition of the soil resource due to past management decisions were
not considered. Soil limitations may be overcome with increased management, which
in turn increases the cost of production. The cost of business varies from site to
site and depends on short- and long-term management goals and the unique set of
soil, plant, landscape, and climatic relationships on the site. An onsite investigation
is recommended to determine site-specific conditions, especially on flood plains,
in drainageways, in map units with slopes of more than 30 percent, and on sites at
elevations above about 4,000 feet.

Technical assistance may be obtained from the local office of the North Carolina
Cooperative Extension Service, the Graham Soil and Water Conservation District, and
the Natural Resources Conservation Service.

Soil-Plant-Landscape-Climate Relationships

The selection of apple varieties to manage depends on an assortment of soil, plant,
landscape, and climatic variables and their interactions. These variables include apple
variety requirements, past land management, elevation, aspect, landscape position,
soil type, and rainfall. Site preparation, maintenance, related management costs, and
market demand should also be considered. An onsite investigation is recommended
to determine site-specific conditions, especially on flood plains, in drainageways and
coves, in map units with greater than 30 percent slopes, and on sites at elevations
above 3,800 feet.

Naturally occurring site factors influence site productivity and are important
considerations. Elevation and aspect affect the amount of sunlight a site receives
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and the rate of evaporation. Sites at the higher elevations have shorter growing
seasons and/or harsh climates. Soils on cool, north- to east-facing aspects generally
have a surface layer that is thicker and has more organic matter than that of soils

on warm slopes. Due to the cooler air temperatures associated with north- to east-
facing aspects, there is a potential that late spring frost will damage new growth in
some years. Slow air drainage and/or frost pockets may also allow late spring frost to
damage new growth in some years in drainageways and coves. Sites on south-facing
slopes are warmer and drier than those on north-facing slopes. Examples of soils on
warm side slopes are Brasstown and Stecoah. Cheoah and Snowbird soils are on
cool side slopes, and Lonon and Santeetlah are in coves and on footslopes. Soils on
flood plains are not suited to orchards because of soil wetness, flooding, and the high
potential for frost damage.

The amount of rainfall, elevation, and length of growing season also influence site
productivity. Summer rainfall in the survey area is variable. Growth on shallow and
moderately deep soils, such as Sylco, Soco, Junaluska, Ditney, and Unicoi, is limited
by a low available water-holding capacity. While the amount of rainfall generally
increases as elevation increases, productivity gains may be offset by the shorter
growing season and/or climatic conditions. For orchards, the most productive sites are
generally at elevations below about 3,800 feet.

Topography should be uniform and sloping to allow for good air drainage and
to minimize the occurrence of frost pockets. The steepness and length of slopes,
landform shape, and position on the slope also affect water movement and availability.
Sites that are gullied and have ravines or sites with abrupt slope changes should be
avoided. Trees planted in wet soils (those either subject to flooding, affected by seeps
and springs, or in natural drainageways) produce low yields and are more susceptible
to disease. Orchards should be established near an adequate supply of water. Good
sites are in areas of very deep, well drained soils. Examples are Brasstown, Stecoah,
and Lonon soils.

Layout and Erosion Control

The layout of an orchard should include outlets for water flowing in from higher
areas and for water flowing out of the orchard. Field borders and diversions, which
empty into grassed waterways, dispose of flowing water without causing erosion. A
healthy ground cover controls runoff, allows for more water infiltration into the soil, and
reduces evaporation losses. Sod should be established between rows of trees and
on all roads and erosion-control structures. It should be established as construction
proceeds. Rows of trees should be laid out on the contour or across the slope and as
nearly parallel to each other as possible. This arrangement helps control erosion and
allows easy access. Planning for access roads is very important. Short or dead-end
roads, which make equipment use difficult, and roads with sharp turns or grades above
10 percent should not be constructed. Wet sites and natural drainageways should be
avoided. Water bars, side ditches, and culverts should be installed when these areas
are unavoidable.

Soil Quality

A short discussion of several points relative to soil quality improvements follows.
Enhanced soil quality can help to reduce the onsite and offsite cost of soil erosion,
improve nutrient utilization, and ensure that the soil resource is sustained for future
use. The soil’s physical, chemical, and biological properties must be at optimal levels
for high yields to be maintained on a sustainable basis.

Soil fertility.—The soils in Graham County are not naturally fertile enough to
sustain orchards. Typically, they are acidic and low in nitrogen and phosphorus. Both
organic and chemical fertilizers increase nutrient levels in the soil. By decreasing soil
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acidity with lime, the availability of nutrients and the activity of beneficial bacteria are
increased. Lime also neutralizes exchangeable aluminum, reducing aluminum toxicity
to crops. Applications of lime and fertilizer should be determined by soil tests and

by plant tissue analysis. It is important that lime is incorporated into the soil before
trees are planted because of its slow movement into the root zone when applied to
the surface. Lime and fertilizer should also be applied to sites of access roads and
erosion-control structures to maintain the sod.

Soil biological improvements.—Optimum soil quality supports a sustainable harvest
and a cost-effective level of management. The soil must have a diverse, strongly active
biological community for optimum soil quality. A single handful of such soil contains
more individual microbes, micro-arthropods, and other life forms than there are people
on the earth. Organic matter is the key to the biological health of the soil. It serves as
the food source for numerous types of beneficial bacteria, fungi, protozoa, nematodes,
micro-arthropods, and larger animals. Biological improvements require more organic
matter, healthy cover crops, and the careful selection and application of herbicides
and other pesticides. These improvements also benefit the soil’s physical and
chemical components. The available supply of nutrients for plant growth is affected
by several soil properties, including the organic matter content of the surface layer.
Decomposition of organic matter to humus and the mineralization of humus release
nitrogen and other nutrients, such as calcium, magnesium, and potassium, to plants.
Organic matter can be added to the soil in some cases or be allowed to build up in
place under cover crops. Removing the cover crop with herbicides or tillage allows for
the rapid break down of organic matter.

Pest control.—Herbicides and other pesticides may be necessary for controlling
weeds, harmful insects, and disease and, where possible, should be applied by
banding or spot treatment. Label directions must be followed to control target
organisms and minimize contamination of soil, water, air, and nontarget organisms.
Soil properties, such as organic matter content and clay content of the surface
layer, affect the rate of soil-applied applications. Estimates for these properties were
determined for the soils in this survey area. The thickness and texture of the soil layers
is shown in the USDA texture column in table 16. Table 17 shows the general range of
clay content and organic matter content of the surface layer.

In some areas, the organic matter content of a soil may be outside the range shown
in table 17. The content may be higher in soils that have received high amounts of
animal or manmade waste. Soils that have recently been brought into cultivation
(pasture conversion) may have a higher content of organic matter in the surface
layer than similar soils that have been cultivated (cropland conversion). Lower levels
of organic matter are common in soils where the surface layer has been partly or
completely removed by erosion, land smoothing, or other activities such as woodland
clearing.

Soils such as Cheoah and Santeetlah have enough organic matter in the surface
layer to inhibit the activity of soil-applied pesticides. Current soil tests should be used
to measure the organic matter content before soil-applied rates are determined. The
label of the pesticide container provides further instructions. Eroded soils, such as
Braddock, may have enough clay in the surface layer to bind herbicides and other
pesticides.

On wet soils, such as Cullowhee and Ela, and in areas with seeps and springs,
the effectiveness of soil-applied pesticides may be reduced and the contamination
of surface and ground waters made possible. Saturated soils and areas with excess
surface water from prolonged rains or irrigation can carry herbicides and other
pesticides to surface waters. The contamination of surface and ground waters is also a
concern in areas of Dellwood and Reddies soils due to a high leaching rate caused by
a low clay content. Table 19 shows depth to a water table and flooding frequency for
soils in the survey area.
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Erosion-control practices, such as maintaining permanent ground cover and
establishing grassed filter strips in drainageways and field borders, help to minimize
soil loss and runoff that can carry absorbed or dissolved herbicides and other
pesticides to surface waters. Utilizing weather forecasts and scheduling irrigation
so it does not conflict with herbicide and pesticide use help to reduce contamination
problems.

The pesticide product labels show specific application rates based on the organic
matter content and clay content of the soil. Please refer to the section “Detailed Soil
Map Units” and table 5 for information on map unit composition, soil properties and
behavior, and management concerns and considerations.

Integrated pest management programs avoid unnecessary pesticide applications.
Orchards are scouted to determine if pests are present and then monitored to
determine when populations merit control in order to prevent economic loss. This
allows for the timeliest use of the pesticide and thus the most cost-effective alternative.

Other methods of weed, pest, and disease control include the use of goats,
biological agents, mulching, mowing, and hand weeding. These viable alternatives can
be used alone or in combination with chemical control. The latest information on these
types of control can be obtained at the local office of the North Carolina Cooperative
Extension Service, the Graham Soil and Water Conservation District, or the Natural
Resources Conservation Service.

Ornamental Crops

In 2007, according to the U.S. Census of Agriculture and the North Carolina
Cooperative Extension Service of Graham County, the county had approximately 45
acres of ornamental crops.

A short discussion of several points relative to managing ornamental crops follows.
More detailed information and technical assistance may be obtained from the local
office of the North Carolina Cooperative Extension Service, Natural Resources
Conservation Service, or Graham Soil and Water Conservation District.

A variety of soils in Graham County have been managed very successfully for
ornamental crops, including some which have been flagged as potential problems
soils. Growers should review the section “Detailed Soil Map Units” and table 5 for
information on map unit composition, soil properties and behavior, management
concerns and considerations, and suitability ratings. The thickness and texture of soll
layers is shown in the USDA texture column in table 16. Table 17 shows the general
range of clay in the surface layer and organic matter content for soils in the survey
area. Table 19 shows depth to a water table, flooding frequency, and depth to bedrock.
This data represents what is typical across the county. Conditions of individual map
unit delineations may vary.

Map Unit Suitability

Suitability ratings are guides for consideration by commercial operations with goals
that include maintaining the integrity of the ecosystem, a sustainable harvest, and
a cost-effective level of management. Ratings are based on land that is presently
cleared. The cost of land clearing and the impact on the soil resource will lower the
suitability. Size of a management area and the condition of the soil resource due to
past management decisions were not considered. Two examples of soil conditions
that negatively affect current productivity and suitability are severe erosion and soil
compaction. Slope is considered a limitation for safe equipment use.

Table 5 rates the ability of the soils to produce some ornamental crops grown in
Graham County. Well suited, suited, poorly suited, and unsuited are used to indicate
the degree of the major soil limitations to be considered in ornamental crop production.
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Figure 27.—Ornamentals in an area of Dillard loam, 1 to 5 percent slopes, rarely flooded.
Landscaping plants are an important part of the ornamental crop industry in Graham County.

Well suited indicates that no limitations affect production although there may be
inclusions of limiting, dissimilar soils or site features. Suited indicates that one or
two limitation affect production. Poorly suited indicates that two or more limitations
affect production. Some of these limitations may be overcome by higher levels of
management which, in turn, increase the cost of production. Unsuited indicates that
there are limitations that cannot be overcome.

An onsite investigation is recommended to determine site-specific conditions,
especially on flood plains, in drainageways, in map units with slopes of more than 30
percent, and on sites at elevations above about 4,000 feet.

Technical assistance may be obtained from the local office of the North Carolina
Cooperative Extension Service, the Graham Soil and Water Conservation District, or
the Natural Resources Conservation Service.

Soil-Plant-Landscape-Climate Relationships

Ornamental crops are grown in eastern Graham County and include Christmas
trees; landscaping plant materials, such as mountain laurel, rhododendron, hemlock,
boxwood, and other species of native trees, shrubs, and herbaceous plants; vineyards;
and medicinal plants and herbs (fig. 27). Selecting species for planting is dependent on
a variety of soil, plant, landscape, and climatic variables and their interactions. These
variables include individual species requirements, past land management, elevation,
aspect, landscape position, soil type, and rainfall. Site preparation, maintenance and
related management costs, and market demand should also be considered. An onsite
investigation is recommended to determine site-specific conditions, especially on flood
plains, in drainageways and coves, for map units with greater than 30 percent slopes,
and on sites with elevations above 4,000 feet.

Elevation and aspect.—Naturally occurring site factors are important considerations
due to their influence on site productivity and a wide variety of management decisions.
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In general, the most productive sites are generally below 4,000 feet in elevation.
Sties at the higher elevations have shorter growing seasons and/or harsh climates
as compared to sites at the lower elevations. Aspect affects the amount of sunlight a
site receives and the rate of evaporation. Soils on cool, north- to east-facing aspects
generally have a surface layer that is thicker and has more organic matter than

that of soils on warm slopes. On north- to east-facing aspects, due to the cooler air
temperatures, late spring frost may damage new growth in some years. On flood
plains, in drainageways, and in coves, due to low air drainage and/or frost pockets,
late spring frost may damage new plant growth. Sites on south-facing slopes are
warmer and drier than those on north-facing slopes. Brasstown and Stecoah soils
occur on warm side slopes. Cheoah and Snowbird soils occur on cool side slopes.
Lonon and Thurmont soils are in coves and on footslopes. Reddies and Dellwood soils
occur on flood plains.

Rainfall and droughtiness.—The amount of rainfall, elevation, and length of the
growing season influence site productivity. Summer rainfall in the survey area is
abundant but uneven. While the amount of rainfall generally increases as elevation
increases, productivity gains at the higher elevations may be offset by the shorter
growing season and/or climatic conditions. Growth on soils that are shallow or
moderately deep to bedrock, such as Cataska, Sylco, Junaluska, Ditney, Jeffrey, Soco,
Tsali, and Unicoi soils, is limited by a low water-holding capacity.

Landform and soil water—The position on a landform, steepness and length of
slope, and landform shape (such as convex or concave) affect water movement
and availability. A healthy ground cover controls runoff, allows for greater water
infiltration into the soil, and reduces evaporation losses. In areas where water ponds
or concentrates, such as toeslopes, footslopes, drainageways, and concave and
depressional areas, Fraser fir and other ornamentals are susceptible to phytophthora
root disease. These areas should be avoided. Phytophthora root disease is a concern
for upland, cove, and flood plain sites regardless of landform or soil type. On any site
that has been exposed to the fungus and has then become saturated with water during
an extended rainy period, root disease can become established and spread.

Other soil-site properties.—Native and hybrid ornamental crops grow well on well
drained, loamy soils. There should not be so many surface stones or boulders or
coarse fragments in the soil that cultivation or ball and burlap harvesting are hindered.
Depth to bedrock should not limit rooting depth. Sites should be protected, especially
at the higher elevations, from northwest winter winds which can desiccate plants.
Flooding, even on an occasional basis, is a concern because ornamental crops are in
the field for extended periods of time.

Clay content.—The clay content should be between 15 and 30 percent for optimum
propagation and ball and burlap harvesting. Soils with a low clay content may need
supplemental irrigation due to a low water-holding capacity and droughtiness. Soils
that have a clay content of less than 15 percent in the top 20 inches should not be
used for ornamental species that are to be ball and burlap harvested. These soils do
not cling together and thus ball poorly. Soils that have a clay content of more than
about 30 percent should not be used for ornamental species. These soils hold excess
moisture around roots, which can result in poor growth and encourage phytophthora
root disease. Access with machinery is limited when the soil is wet. Also, soils that
have a high clay content can only be dug within in a narrow range of soil moisture.
Digging at the appropriate time prevents damage to the root ball but may not coincide
with harvest schedules.

Upland soils, such as Brasstown, Stecoah, and Cheoah, and colluvial soils, such as
Thurmont and Lonon, are suited to adapted ornamental crops. Flood plain soils, such
as Dellwood and Reddies, are also used to grow certain adapted ornamentals. Flood
plain soils present special management concerns due to a low water-holding capacity,
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moderately rapid or rapid internal drainage, surface fragments, cold air drainage, frost,
and flooding frequency.

Erosion control, site preparation, and access.—Disturbing as little of the planting
area as possible helps to prevent excessive erosion, maintains water quality, and
protects the beneficial soil surface layer. Once a site is prepared and planted, areas
between plant rows should remain in permanent vegetative cover. Planting in a grid
arrangement allows easy access for hand labor and equipment used for mowing or
harvesting. Sites should be selected in areas that have an adequate supply of clear
water for irrigation.

Roads.—Access roads should be carefully planned and constructed on the
contour. They should not be constructed in natural drainageways, in wet areas, or
where the roadbed grade would exceed 10 percent. Limitations based on depth to
bedrock, the presence of rocky areas, and the quantity of surface stones and boulders
should be considered. Vegetating cleared and graded areas and cut and fill slopes
as construction proceeds and using erosion-control structures, such as silt fences or
catch basins, help to maintain soil stability and prevent sediments from leaving the
site. Roads should be graveled or seeded with perennial vegetation to permit year-
round use. Lime and fertilizer should be applied regularly to maintain the sod. Refer
to “Access Roads” under the heading “Building Site Development” for more detailed
information.

Marginal sites.—Areas that are forested and would require major timber and
stump removal are less suited to ornamental and Christmas tree production. Clearing
woodland and converting it to ornamental crop production creates a severe erosion
hazard and is not recommended. The possibility for a positive cost-benefit ratio,
especially where slopes of more than 30 percent need to be cleared, is uncertain.

Map units that have slopes of more than 30 percent are marginal due to limitations
affecting safe equipment use. Access roads could be built and maintained but the cost
of production would increase. Labor costs and the amount of time needed for harvest
increase on these steep and very steep slopes. Also, plant shape (especially the lower
branches) can be detrimentally affected on the uphill side of tree trunks or plant stems.
Loss of the bottom whorl of a Christmas tree due to slope can add 1 to 2 years to a
rotation.

Line-out beds.—Line-out beds should be located near an adequate supply of clear
water for irrigation. They require soils that have about 10 to 15 percent clay in the
upper 8 to 12 inches. Soils that have more clay hold seedling roots so tightly that
tearing and breaking can result during harvesting. Such soils also hold water longer,
providing a window for phytophthora root rot to grow. Flood plain soils that have
dark, sandy surface layers, such as Reddies, are suited to line-out beds but require
irrigation. Cove and upland soils with dark surface layers, such as Santeetlah and
Cheoah, may also be suited to line-out beds. In these soils the relatively high clay
content in the surface layer and organic matter content may be prohibitive due to
a high water-holding capacity and the related susceptibility to phytophthora root
disease.

Soil Quality

The following paragraphs discuss several points related to soil quality
improvements. Enhancing soil quality can help to reduce the onsite and offsite costs of
soil erosion, improve nutrient utilization, and ensure that the soil resource is sustained
for future use. The soil's physical, chemical, and biological properties must be at
optimal levels for production levels to be maintained on a sustainable basis.

Soil fertility.—While the soils in Graham County are naturally acidic and generally
low in natural fertility, ornamental crops benefit from soil amendments of lime, fertilizer,
and organic matter. Following lime and fertilizer recommendations from soil tests
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and plant tissue analysis helps to increase the availability of nutrients and is a critical
aspect of all management plans, large or small. Since calcium and phosphorus tend
to remain in the surface layer of the soil when topdressed, incorporation of lime and
fertilizer into the soil prior to planting is beneficial. Physical, chemical, and biological
soil properties must be at optimal levels for production levels to be maintained on a
sustainable basis.

Both organic and chemical fertilizers increase nutrient levels in the soil. Application
rates are plant specific and should be based on soil tests and plant tissue analysis.
Lime and fertilizer should also be applied to access roads and erosion-control
structures to maintain the ground cover. Hand application may be required on steep
slopes but the benefits of liming and fertilization should not be underestimated. The
wet conditions of Cullowhee soils (and upland areas with seeps and springs) may
reduce the effectiveness of the fertilizers and lime and/or allow for the contamination
of surface and ground waters. Water contamination is also a concern for Dellwood
and Reddies soils due to a high leaching rate and the depth to a water table. Table 19
shows depth to a water table and flooding frequency for soils in the survey area.

Liming requirements are a major concern because high acidity levels in the
soil reduce the availability of nutrients to plants and affect the activity of beneficial
bacteria and the other components of the soil’s biological community. Lime neutralizes
exchangeable aluminum. This counteracts the adverse effects that high levels of
aluminum impose on many crops. Liming with calcitic lime adds calcium to the soil,
and liming with dolomitic adds both calcium and magnesium.

Soil tests also indicate the need for nitrogen, phosphorus, and potassium fertilizer.
Phosphorus and potassium levels vary from field to field due to soil type and past
management. Unlike nitrogen, their levels tend to build up in the soil over time if
fertilizer has been applied on a regular basis.

Nitrogen fertilizer is required for most crops. Appropriate rates depend on the crop
and the potential productivity of the soil. Application of nitrogen beyond what the
plant can use during the growing season is not a recommended practice. The excess
fertilizer not utilized by the crop creates an unnecessary expense and can result
in water pollution through leaching or runoff. Nitrogen can be readily leached from
the more sandy soils, such as Rosman, Dellwood, and Reddies, so that it becomes
deficient in wet seasons. Split applications of nitrogen may be more effective on these
soils during the growing season. Nitrogen rates may be reduced provided that organic
matter levels are high. Where the ground cover has been removed by tillage or with
herbicides, organic matter tends to break down more rapidly. Erosion-control practices,
such as maintaining permanent ground cover and establishing grassed filter strips in
drainageways and field borders, help to increase organic matter content and minimize
soil loss and runoff that can carry adsorbed or dissolved fertilizer to surface waters.

Soil biological improvements.—Optimum soil quality supports a sustainable harvest
and a cost-effective level of management and cannot be achieved unless the soil
supports a diverse, strongly active biological community. A single handful of healthy
soil contains more individual microbes, micro-arthropods, and other life forms than the
number of people on all the earth. Organic matter is the key to the biological health of
the soil. It serves as the food source for numerous types of beneficial bacteria, fungi,
protozoa, nematodes, micro-arthropods, and larger animals. Biological improvements
require more organic matter, healthy cover crops, and the careful selection and
application of herbicides and other pesticides. These improvements also benefit the
soil's physical and chemical components. The available supply of nutrients for plant
growth is affected by several soil properties, including the organic matter content of the
surface layer. The decomposition of organic matter into humus and the mineralization
of humus release nitrogen and other nutrients, such as calcium, magnesium, and
potassium, to plants. Organic matter (composted or decayed) can be added to the soil

277



Soil Survey of Graham County, North Carolina

in some cases or allowed to build up in place under cover crops. Removing the cover
crop with herbicides or tillage allows the rapid break down of organic matter.

Pest control.—Herbicides and other pesticides may be necessary for controlling
weeds, harmful insects, and disease and should be applied by banding or spot
treatment. Label directions must be followed to control target organisms and minimize
the contamination of soil, water, air, and nontarget organisms. Soil properties, such as
the organic matter content and the clay content of the surface layer, affect the rate of
soil-applied pesticides. Estimates for these properties were determined for the soils
in Graham County. The thickness and texture of the soil layers is shown in the USDA
texture column in table 16. Table 17 shows the general range of the clay content and
the organic matter content in the surface layer.

In some areas, the organic matter content of a soil may be outside the range shown
in table 17. The content may be higher in soils that have received high amounts of
animal or manmade waste. Soils that have recently been brought into cultivation
(pasture conversion) may have a higher organic matter content in the surface layer
than similar soils that have been cultivated (cropland conversion). Lower levels
of organic matter are common in soils where the surface layer has been partly or
completely removed by erosion, land smoothing, or other activities such as woodland
clearing.

Pesticide effectiveness.—Soils such as Cheoah, Dellwood, Reddies, Whiteoak, and
Santeetlah have enough organic matter in the surface layer to inhibit the activity of
soil-applied pre-emergent herbicides and other pesticides. Current soil tests should be
used to measure the organic matter content before soil-applied rates are determined.
Eroded soils such as Braddock may have enough clay in the surface to bind pre-
emergent herbicides and other soil-applied pesticides. Where these types of soils
are managed, growers should refer to the label of the pesticide container for specific
instructions and application rates.

The wet conditions of Cullowhee and Ela soils and areas with seeps and springs
may reduce the effectiveness of some pesticides and result in the contamination of
surface and ground waters. Saturated soils and areas with excess surface water
from prolonged rains or irrigation can carry herbicides and other pesticides to surface
waters. The contamination of surface and ground waters is also a concern on
Dellwood and Reddies soils due to a high leaching rate caused by a low clay content.
Table 19 shows depth to a water table and flooding frequency for soils in the survey
area.

Erosion-control practices, such as maintaining permanent ground cover and
establishing grassed filter strips in drainageways and field borders, help to minimize
soil loss and runoff that can carry absorbed or dissolved pesticides to surface waters.
Utilizing weather forecasts and scheduling irrigation so that it does not conflict with
pesticide use can reduce contamination problems.

Integrated pest management.—Integrated pest management programs avoid
unnecessary pesticide applications. Crops are scouted to determine if pests are
present and then monitored to determine when populations merit control in order to
prevent economic loss. This allows the timeliest use of the pesticide and thus the
most cost-effective approach to the chemical control of pests. Other methods of weed,
animal, and disease control include the use of goats, biological agents, mulching,
mowing, and hand weeding. These viable alternatives can be used alone or in
combination with chemical control. The latest information on these types of control can
be obtained at the local office of the North Carolina Cooperative Extension Service, the
Natural Resources Conservation Service, or the Graham Soil and Water Conservation
District

Phytophthora root rot.—Phytophthora root rot is a soil-borne disease caused by the
fungus Phytophthora cinnamomi. It is a problem where the movement of air and water
in the soil is restricted. This restricted movement may be the result of a high content of

278



Soil Survey of Graham County, North Carolina

organic matter in the surface layer, the clay content, soil compaction, a seasonal high
water table, or soil wetness caused by flooding, ponding, overland flow of storm water,
or an extended wet spell in which soils remain saturated.

In areas that receive high amounts of water, a surface layer with a high organic
matter content may hold water long enough and frequent enough that phytophthora
can take hold. This is also a concern where the soil is compacted or the clay content
in the surface layer differs enough from that in the subsoil that percolation is slowed or
stopped and water perches.

In landscape positions where water concentrates, such on toeslopes, on footslopes,
in drainageways, below wet weather seeps and springs, and in concave and
depressional spots, plants are susceptible to phytophthora root rot. All map units
potentially contain these areas. These areas should be avoided.

Phytophthora root rot can also be transported from field to field on equipment or
by flooding and storm water runoff. Potential contamination of irrigation ponds and
streams by storm runoff from contaminated fields should also be considered.

It is also possible to transport phytophthora to the field on plants from infected line-
out beds. The aforementioned soil-site conditions and considerations apply to locating
and establishing line-out beds. Proper drainage and protection from flooding, overland
flow, and ponding of storm water are critical in establishing and maintaining healthy
line-out beds.

Yields Per Acre

The average yields per acre that can be expected of principal crops under a high
level of management are shown in table 6, parts | and Il. In any given year, yields
may be higher or lower than those indicated in the table due to variations in rainfall and
other climatic factors. Soil quality and the effects of past management decisions affect
present-day yields. The land capability classification of each map unit is also shown in
the table.

The yields are based mainly on the experience and records of farmers,
conservationists, and agricultural extension agents. Available yield data from nearby
counties and results of field trials and demonstrations are also considered.

The high level of management needed to realize the estimated yields depends
on the kind of soil and the crop. Management can include erosion control; protection
from flooding; proper planting and seeding rates; selection of high-yielding crop
varieties; appropriate and timely tillage; control of weeds, plant diseases, and harmful
insects; effective use of crop residue, barnyard manure, and green manure crops; and
harvesting that ensures the smallest possible loss.

A high level of management also includes maintaining proper soil reaction and
fertility levels as indicated by soil tests. Favorable soil reaction and optimum levels of
nitrogen, phosphorus, potassium, and trace elements are critical. The application of
nitrogen in excess of that required for potential yields generally is not recommended.
The excess nitrogen fertilizer that is not utilized by the crop is an unnecessary expense
and can result in the pollution of surface and ground waters. Because nitrogen can be
readily leached from sandy soils, applications may be needed on these soils more than
once during the growing season.

The estimated yields reflect the productive capacity of each soil for each of
the principal crops. Yields are likely to increase as new production technology is
developed. The productivity of a given soil compared with that of other soils, however,
is not likely to change.

Crops other than those shown in table 6 are grown in the survey area, but
estimated yields are not listed because the current acreage of such crops is small.
The local office of the Natural Resources Conservation Service or the North Carolina
Cooperative Extension Service can provide information about the management and
productivity of the soils for those crops.
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Land Capability Classification

Land capability classification shows, in a general way, the suitability of soils for
most kinds of field crops (USDA-SCS, 1961). Crops that require special management
are excluded. The soils are grouped according to their limitations for field crops, the
risk of damage if they are used for crops, and the way they respond to management.
The criteria used in grouping the soils do not include major and generally expensive
landforming that would change slope, depth, or other characteristics of the soils,
nor do they include possible but unlikely major reclamation projects. Capability
classification is not a substitute for interpretations designed to show suitability and
limitations of groups of soils for woodland and for engineering purposes.

In the capability system, soils are generally grouped at three levels—capability
class, subclass, and unit. Only class and subclass are used in this survey.

Capability classes, the broadest groups, are designated by numerals 1 through
8. The numerals indicate progressively greater limitations and narrower choices for
practical use. The classes are defined as follows:

Class 1 soils have few limitations that restrict their use.

Class 2 soils have moderate limitations that reduce the choice of plants or that
require moderate conservation practices.

Class 3 soils have severe limitations that reduce the choice of plants or that require
special conservation practices, or both.

Class 4 soils have very severe limitations that reduce the choice of plants or that
require very careful management, or both.

Class 5 soils are not likely to erode but have other limitations, impractical to remove,
that limit their use.

Class 6 soils have severe limitations that make them generally unsuitable for
cultivation.

Class 7 soils have very severe limitations that make them unsuitable for cultivation.

Class 8 soils and miscellaneous areas have limitations that nearly preclude their
use for commercial crop production.

Capability subclasses are soil groups within one class. They are designated by
adding a small letter, e, w, s, or ¢, to the class numeral, for example, 2e. The letter
e shows that the main hazard is the risk of erosion unless close-growing plant cover
is maintained; w shows that water in or on the soil interferes with plant growth or
cultivation; s shows that the soil is limited mainly because it is shallow, droughty,
or stony; and ¢, used in only some parts of the United States, shows that the chief
limitation is climate that is very cold or very dry.

In class 1 there are no subclasses because the soils of this class have few
limitations. Class 5 contains only the subclasses indicated by w, s, or ¢ because
the soils in class 5 are subject to little or no erosion. They have other limitations that
restrict their use to pasture, woodland, wildlife habitat, or recreation.

The capability classification of each map unit is given in the section “Detailed Soil
Map Units” and in table 6.

Prime Farmland and Other Important Farmlands

Table 7 lists the map units in the survey area that are considered prime farmland,
unique farmland, and farmland of statewide or local importance. This list does not
constitute a recommendation for a particular land use.

In an effort to identify the extent and location of important farmlands, the Natural
Resources Conservation Service, in cooperation with other interested Federal, State,
and local government organizations, has inventoried land that can be used for the
production of the Nation’s food supply.

About 4,388 acres in Graham County, or about 2 percent of the area, meets the
soil requirements for prime farmland. About 2003 acres, or about 1 percent of the
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survey area, meets the soil requirements for farmland of statewide importance.
Approximately 20,066 acres, or about 11 percent of the survey area, is farmland of
local importance. This acreage pertains to land previously cleared and in (at least)
pasture or hayland production and includes orchards and vineyards, seed beds and
line-out beds for ornamental crop production, and Christmas tree production. Most of
these areas require a more hands-on approach to production, less mechanization, and
less ground-disturbing activities than areas used for typical row crop production. The
cost(s) of production are considered acceptable by the producer and the agricultural
community.

Prime farmland is of major importance in meeting the Nation’s short- and long-range
needs for food and fiber. Because the supply of high-quality farmland is limited, the
U.S. Department of Agriculture recognizes that responsible levels of government, as
well as individuals, should encourage and facilitate the wise use of our Nation’s prime
farmland.

Prime farmland, as defined by the U.S. Department of Agriculture, is land that has
the best combination of physical and chemical characteristics for producing food, feed,
forage, fiber, and oilseed crops and is available for these uses. It could be cultivated
land, pastureland, forestland, or other land, but it is not urban or built-up land or water
areas. The soil quality, growing season, and moisture supply are those needed for the
soil to economically produce sustained high yields of crops when proper management,
including water management, and acceptable farming methods are applied. In
general, prime farmland has an adequate and dependable supply of moisture from
precipitation or irrigation, a favorable temperature and growing season, acceptable
acidity or alkalinity, an acceptable salt and sodium content, and few or no rocks. The
water supply is dependable and of adequate quality. Prime farmland is permeable to
water and air. It is not excessively erodible or saturated with water for long periods,
and it either is not frequently flooded during the growing season or is protected from
flooding. Slope ranges mainly from 0 to 6 percent. More detailed information about
the criteria for prime farmland is available at the local office of the Natural Resources
Conservation Service.

Arecent trend in land use in some areas has been the loss of some prime farmland
to industrial and urban uses. The loss of prime farmland to other uses puts pressure
on marginal lands, which generally are more erodible, droughty, and less productive
and cannot be easily cultivated.

For some soils identified in the table as prime farmland, measures that overcome a
hazard or limitation, such as flooding, wetness, and droughtiness, are needed. Onsite
evaluation is needed to determine whether or not the hazard or limitation has been
overcome by corrective measures.

Unique farmland is land other than prime farmland that is used for the production of
specific high-value food and fiber crops, such as citrus, tree nuts, olives, cranberries,
and other fruits and vegetables. It has the special combination of soil quality, growing
season, moisture supply, temperature, humidity, air drainage, elevation, and aspect
needed for the soil to economically produce sustainable high yields of these crops
when properly managed. The water supply is dependable and of adequate quality.
Nearness to markets is an additional consideration. Unique farmland is not based on
national criteria. It commonly is in areas where there is a special microclimate, such as
the wine country in California.

In some areas, land that does not meet the criteria for prime or unique farmland is
considered to be farmland of statewide importance for the production of food, feed,
fiber, forage, and oilseed crops. The criteria for defining and delineating farmland of
statewide importance are determined by the appropriate State agencies. Generally,
this land includes areas of soils that nearly meet the requirements for prime farmland
and that economically produce high yields of crops when treated and managed
according to acceptable farming methods. Some areas may produce as high a yield
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as prime farmland if conditions are favorable. Farmland of statewide importance may
include tracts of land that have been designated for agriculture by State law.

In some areas that are not identified as having national or statewide importance,
land is considered to be farmland of local importance for the production of food, feed,
fiber, forage, and oilseed crops. This farmland is identified by the appropriate local
agencies. Farmland of local importance may include tracts of land that have been
designated for agriculture by local ordinance.

Hydric Soils

Table 8 lists the map unit components that are rated as hydric soils in the survey
area. This list can help in planning land uses; however, onsite investigation is
recommended to determine the hydric soils on a specific site (National Research
Council, 1995; Hurt and others, 2002).

The three essential characteristics of wetlands are hydrophytic vegetation, hydric
soils, and wetland hydrology (Cowardin and others, 1979; U.S. Army Corps of
Engineers, 1987; National Research Council, 1995; Tiner, 1985). Criteria for all of the
characteristics must be met for areas to be identified as wetlands. Undrained hydric
soils that have natural vegetation should support a dominant population of ecological
wetland plant species. Hydric soils that have been converted to other uses should be
capable of being restored to wetlands.

Hydric soils are defined by the National Technical Committee for Hydric Soils
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding long
enough during the growing season to develop anaerobic conditions in the upper part
(Federal Register, 1994). These soils, under natural conditions, are either saturated
or inundated long enough during the growing season to support the growth and
reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric soil,
however, more specific information, such as information about the depth and duration
of the water table, is needed. Thus, criteria that identify those estimated soil properties
unique to hydric soils have been established (Federal Register, 2002). These criteria
are used to identify map unit components that normally are associated with wetlands.
The criteria used are selected estimated soil properties that are described in “Soil
Taxonomy” (USDA-NRCS, 1999) and “Keys to Soil Taxonomy” (USDA-NRCS, 2010)
and in the “Soil Survey Manual” (USDA-NRCS, 1993).

If soils are wet enough for a long enough period of time to be considered hydric,
they should exhibit certain properties that can be easily observed in the field. These
visible properties are indicators of hydric soils. The indicators used to make onsite
determinations of hydric soils are specified in “Field Indicators of Hydric Soils in the
United States” (Hurt and others, 2002).

Hydric soils are identified by examining and describing the soil to a depth of about
20 inches. This depth may be greater if determination of an appropriate indicator so
requires. It is always recommended that soils be excavated and described to the
depth necessary for an understanding of the redoximorphic processes. Then, using
the completed soil descriptions, soil scientists can compare the soil features required
by each indicator and specify which indicators have been matched with the conditions
observed in the soil. The soil can be identified as a hydric soil if at least one of the
approved indicators is present.

Map units that are dominantly made up of hydric soils may have small areas, or
inclusions, of nonhydric soils in the higher positions on the landform, and map units
dominantly made up of nonhydric soils may have inclusions of hydric soils in the lower
positions on the landform.

The criteria for hydric soils are represented by codes in the table (for example,
2B3). Definitions for the codes are as follows:
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All Histels except for Folistels, and Histosols except for Folists.

2. Soils in Aquic suborders, great groups, or subgroups, Albolls suborder, Historthels
great group, Histoturbels great group, Pachic subgroups, or Cumulic subgroups
that:

A. are somewhat poorly drained and have a water table at the surface (0.0 feet)
during the growing season, or

B. are poorly drained or very poorly drained and have either:
1) a water table at the surface (0.0 feet) during the growing season if textures
are coarse sand, sand, or fine sand in all layers within a depth of 20 inches, or
2) awater table at a depth of 0.5 foot or less during the growing season if
permeability is equal to or greater than 6.0 in/hr in all layers within a depth of 20
inches, or
3) a water table at a depth of 1.0 foot or less during the growing season if
permeability is less than 6.0 in/hr in any layer within a depth of 20 inches.

3. Soils that are frequently ponded for long or very long duration during the growing
season.

4. Soils that are frequently flooded for long or very long duration during the growing

season.

Forestland Management and Productivity

Albert Coffey, forester (retired), Natural Resources Conservation Service; Harold Phillips, county ranger,
North Carolina Department of Environment and Natural Resources, Division of Forest Resources; and Dan
Manning, soil scientist (retired), and John Blanton, silviculturalist, U.S. Forest Service, helped prepare this
section.

Owners of forestland in Graham County have many objectives. These objectives
include producing timber; conserving wildlife, soil, and water; preserving esthetic
values; and providing opportunities for recreational activities such as camping and
hunting. Public demand for clean water and recreational areas creates pressures and
opportunities for owners of forestland.

The landowner interested in timber production is faced with the challenge of
producing greater yields from smaller areas. These smaller areas are primarily due to
trends in land ownership, including increased residential and commercial development.
Meeting this challenge requires intensive management and silvicultural practices.
Extensive practices directed toward ecosystem management should incorporate
appropriate harvest regimes, such as the management of uneven-age timber stands
and shelter wood (fig. 28). Modern silvicultural techniques include establishing,
releasing, and thinning a desirable young stand; propagating the more productive
species or genetic varieties; providing appropriate rotations and fiber utilization; and
controlling insects, diseases, and undesirable species. Although timber crops require
decades to grow, the goal of intensive management is similar to that of intensive
agriculture. This is to produce a sustainable yield of the most valued crop while
maintaining the integrity of the ecosystem.

Forestland covers about 177,852 acres, or about 93 percent of the land area of
Graham County. Of this, timberland or commercial forest covers about 164,174 acres,
or about 85 percent of the county. Timberland is land that is producing or is capable
of producing crops of industrial wood and that has not been withdrawn from timber
production.

Northern red oak, yellow-poplar, and eastern white pine are the most important
commercial timber species in the county because they are adapted to the soil and
climate and bring the highest average sale value per acre.

Acreage figures were adjusted based on the Continuous Inventory of Stand
Condition (CISC) database maintained by the Forest Service. Land classes in CISC for
mountain lands managed by the National Forests in North Carolina are in accordance
with Management Area criteria and emphases as detailed in the “Land and Resource
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Figure 28.—A stand of yellow-poplar in an area of Snowbird loam, 30 to 50 percent slopes, stony.
This species responds well to timber stand improvement, resulting in improved productivity.

Management Plan,” Amendment 5, Nantahala and Pisgah National Forests, March
1994.

For purposes of forest inventory, the predominant general forest types identified in
Graham County are as described in the following paragraphs.

White pine-hemlock. This general forest type covers 9,914 acres. It is predominantly
eastern white pine. Commonly included trees are hemlock, red maple, and sweet
birch.

Shortleaf pine. This general forest type covers 5,753 acres. It is predominantly
shortleaf pine and Virginia pine in combination and constitutes the majority of the
stocking. Commonly included trees are pitch pine, scarlet oak, chestnut oak, white
oak, and red maple.

Oak-pine. This general forest type covers 5,752 acres. It is predominantly
hardwoods, typically upland oaks. Pine species make up 25 to 50 percent of the stand.
Commonly included trees are hickory, red maple, and yellow-poplar.

Maple-beech-birch. This general forest type covers 11,505 acres. It is predominantly
sugar maple, American beech, yellow birch, or a combination of these species.
Commonly included trees are northern red oak, white ash, hemlock, and black cherry.

Oak-hickory. This general forest type covers 131,250 acres. It is predominantly
upland oaks or hickory, or both. Commonly included trees are yellow-poplar, red
maple, and black locust.

For purposes of management, the general forest types are grouped into Society
of America Foresters (SAF) forest types as follows: yellow pine, eastern white pine,
upland hardwoods, cove hardwoods, northern hardwoods, and spruce-fir. The
characteristics of a given site (soils, rainfall, aspect, etc.) indicate which forest type will
grow best on that site and are discussed later in this section.

Yellow Pine (SAF-75 & 79: Shortleaf Pine and Virginia Pine). This SAF forest type
generally occurs on abandoned cropland, in areas that have been cleared or burned
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and reseeded, and on soils with low productivity on dry, hot ridges and side slopes

in the low mountains. Shortleaf pine, pitch pine, and Virginia pine are the dominant
species. This type occurs primarily in the central part of the county and generally at
elevations below 3,000 feet. Various dry-site hardwoods, such as scarlet oak, chestnut
oak, blackgum, and sourwood, are associated with this forest type. Soils that are
underlain by low-grade metamorphic metasedimentary rock commonly support this
forest type. They include Sylco, Cataska, Junaluska, and Brasstown soils.

Eastern White Pine (SAF-21: Eastern White Pine). This SAF forest type occurs
on a wide range of well drained cove and upland sites that previously supported the
oak-hickory general forest type or in abandoned pastures. Before fire control, white
pine may have occupied moist slopes where fires were infrequent or of low intensity.
This SAF forest type produces a higher volume of wood and has a shorter rotation
than other upland forest types. In Graham County, eastern white pine regenerates
naturally where there is a seed source; however, in many areas it is planted. This type
occurs mostly at elevations below 3,500 feet but can be at elevations at high as 4,000
feet. Various dry-site hardwoods, such as scarlet oak, chestnut oak, blackgum, and
sourwood, are associated with this forest type. Soils that are underlain by low-grade
metamorphic metasedimentary rock commonly support this forest type. They include
Stecoah, Soco, Sylco, Cataska, Junaluska, and Brasstown soils.

Upland Hardwoods (SAF-52: White Oak-Black Oak-Northern Red Oak). This SAF
forest type occurs on upland side slopes and ridges on various aspects at elevations
as high as about 4,000 feet. This is the most extensive forest type in the county. It
also produces the lowest volume of wood per acre and shows the most effects of past
high grading. If properly managed, this forest type can produce high-quality timber.
Dominant species vary from northern red oak, white oak, and yellow-poplar on cool,
moist, north- to east-facing slopes and those slopes shaded by the higher mountains
to scarlet, chestnut, black oak, and hickory on hot, dry, west- to south-facing slopes.
Maijor soils on warm aspects that support this forest type are Brasstown, Junaluska,
Soco, and Stecoah. Major soils on cool aspects are Cheoah, Jeffrey, and Snowbird.

Cove Hardwoods (SAF-57: Yellow-Poplar). This SAF forest type is in coves and
drainageways at elevations below about 4,800 feet. It has the potential to produce high
volumes of wood per acre when compared with other forest types. The most common
species is yellow-poplar. Stands also include northern red oak, white oak, black cherry,
sweet birch, eastern hemlock, white pine, American basswood, yellow buckeye, and
white ash. At elevations above about 4,000 feet, yellow-poplar is less dominant and
northern red oak, black cherry, white ash, sweet birch, yellow buckeye, yellow birch,
and sugar maple are more common. Soils that commonly support this forest type at
elevations below 4,000 feet include Lonon, Santeetlah, Spivey, Thurmont, Northcove,
and Whiteoak.

Northern Hardwoods (SAF-25: Sugar Maple-Beech-Yellow Birch). This SAF forest
type is on cool landscapes at elevations of about 3,500 to 5,000 feet. Below an
elevation of 4,200 feet, it is on north- to east-facing slopes or those slopes shaded
by the higher mountains. Above an elevation of 4,200 feet, it is on side slopes and
ridges on various aspects. On prominent ridgetops, on upper side slopes, and at
elevations above 4,800 feet, trees exhibit slow growth and poor form due to frequent
ice storms and high winds. Common species are northern red oak, mountain magnolia
(cucumber tree, bigleaf, umbrella, and Fraser), white ash, beech, sweet birch, yellow
birch, black cherry, and sugar maple. A large percentage of the trees in this forest type
are commercially valuable species. Soils that are underlain by metasedimentary rock
commonly support this forest type. They include Spivey, Whiteoak, and Santeetlah
soils in coves and Cheoah, Jeffrey, and Snowbird soils on side slopes. Above an
elevation of about 5,000 feet, they include Breakneck, Pullback, Luftee, and Anakeesta
soils on side slopes and ridges.
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Figure 29.—Cool slopes include north- to east-facing slopes, those shaded by the higher mountains,
and commonly those in coves. Woodland in these areas can be more productive but is
susceptible to late spring and early fall frosts.

One of the first steps in planning intensive forestland management is to determine
the potential productivity of the soil for several alternative tree species. The most
productive and/or valued trees are then selected for each soil type. Site and yield
information enables a forest manager to estimate future wood supplies. These
estimates are the basis of realistic decisions concerning short- and long-term timber
management goals, expenses and profits associated with intensive forestland
management, land acquisition, and industrial investments.

The productive capacity of forestland depends on physiography, soil properties,
climate, and the effects of past management. Specific soil properties and site
characteristics, including soil depth, texture, structure, and depth to a water table,
affect forest productivity primarily by influencing the available water-holding capacity,
aeration, and root development. The net effects of the interaction of these soil
properties and site characteristics determine the potential site productivity.

Examples of past management decisions that limit productivity are overgrazing,
severe erosion, and timber high grading. These factors can affect forest health,
vitality, species composition, and ultimately the quantity, quality, and value of the
timber produced. The potential volume of wood produced by a stand of timber is not
always the best indicator of the value of a site. Species composition and quality are as
important as volume.

Naturally occurring site factors are also important to consider. The steepness
and length of slopes and landform position affect water movement and availability.
Elevation and aspect affect the amount of sunlight a site receives and the rate of
evaporation. Sites on south-facing slopes are warmer and drier than those on north-
facing slopes. The amount of rainfall and length of the growing season influence site
productivity. While the amount of rainfall generally increases as elevation increases,
productivity gains at higher elevations may be offset by the shorter growing season. All
of these factors affect woodland productivity and the site index. The most productive
sites are generally at elevations below 4,000 feet, on north- to east-facing slopes or
those shaded by the higher mountains (fig. 29), in sheltered coves, or in concave
areas such as benches, footslopes, and toeslopes. Most soils on these cool slopes
have thicker A horizons and have more organic matter than soils on warm slopes.
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Figure 30.—Woodland productivity on shallow and moderately deep soils is limited due to droughty
conditions caused by a limited reservoir of soil moisture and a restricted root zone.

Cheoah, Jeffrey, and Snowbird soils are on cool side slopes. Spivey, Santeetlah,
Lonon, Northcove, and Whiteoak soils are on footslopes.

Map units of soils on warm slopes include such minor components as areas in
narrow, unmapped drainageways. These areas can produce yields higher than those
indicative of the soil map unit as a whole. Map units of soils on cool slopes include
such minor components as areas on exposed spur ridges. These areas can produce
yields lower than those indicative of the soil map unit as a whole. In either case,
different tree species may occur in these areas of minor components.

A knowledge of soils helps to provide a basic understanding of the distribution and
growth of tree species on the landscape. For example, yellow-poplar grows well on
deep or very deep, moist soils and scarlet oak or pine is common in areas where the
rooting depth is restricted or the moisture supply is limited. The availability of water
and nutrients, parent material, and landform position largely determine which tree
species grow on a particular soil.

Soil serves as a reservoir for moisture, provides an anchor for roots, and supplies
most of the available nutrients. These three qualities are directly or indirectly affected
by organic matter content, soil reaction (pH), fertility, drainage, texture, structure,
depth, parent material, and landform position. The amounts of organic matter and soil
moisture are increased in mountainous areas because of the higher elevations and
cool aspects.

The ability of a soil to serve as a reservoir for moisture, as measured by the
available water-holding capacity, is primarily influenced by texture, organic matter
content, rooting depth, and content of rock fragments or mica. Because of uneven
patterns of summer rainfall, the available water-holding capacity affects tree growth
throughout most of Graham County. This is especially limiting on shallow and
moderately deep soils, such as Soco, Junaluska, Tsali, Ditney, Unicoi, Cataska, and
Sylco (fig. 30). For soils on steep uplands, much of the water movement during periods
of saturation occurs as lateral flow down slope. As a result, soils on the lower slopes
receive additional moisture due to internal water flow.
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Average precipitation values fluctuate throughout the survey area, which can
generally be divided into three regions. The western and southeastern parts of the
county, near the Tennessee State line and the Cherokee County line, respectively,
have the highest elevations and an average annual precipitation of about 82 inches.
The central part, along the Cheoah Mountains, has slightly lower elevations and an
average annual precipitation of about 72 inches. The northwestern part, near Topoco,
has the lowest elevations and an average annual precipitation of about 60 inches.

All soils in the survey area, except for the shallowest, provide an adequate anchor
for tree roots. The susceptibility to windthrow, or the uprooting of trees by the wind, is
not a major management concern on most soils. Soils that have a moderate or severe
windthrow hazard include Cataska, Ditney, Jeffrey, Junaluska, Soco, Sylco, and
Unicoi.

The available supply of nutrients for tree growth is affected by several
soil properties, including the organic matter content of the surface layer. The
decomposition of organic matter into humus and the mineralization of humus release
nitrogen and other nutrients, such as calcium, magnesium, and potassium, to plants.

Natural fertility is also dependent on the soil parent material and local geology. Most
upland soils have been leached and contain only small amounts of nutrients below the
surface layer. Only small amounts of nutrients are made available by the weathering
of clay and silt particles. In general, most of the soils in Graham County have a good
rooting depth, receive adequate rainfall, and are relatively productive. Exceptions are
soils that formed over quartzite (such as Ditney and Unicoi soils) and metasandstone
(such as Sylco and Cataska soils) in areas scattered throughout the county.

The living plant community is also part of the nutrient reservoir. The decomposition
of leaves, stems, and other organic material recycles the nutrients that have
accumulated in the forest ecosystem. Wildfire, excessive trampling by grazing
livestock, and erosion result in the loss of these nutrients. Forestland management
should include prevention of wildfires, erosion-control measures, and protection from
overgrazing (fig. 31).

Table 9 and table 10 can help forest owners or managers plan the use of soils for
wood crops. They show the potential productivity of the soils for wood crops and rate
the soils according to the limitations that affect various aspects of forest management.

In table 9, the potential productivity of merchantable or common trees on a soil
is expressed as a site index and as a volume number. The site index is the average
height, in feet, that dominant and codominant trees of a given species attain in
a specified number of years. The site index applies to fully stocked, even-aged,
unmanaged stands. Commonly grown trees are those that forest managers generally
favor in intermediate or improvement cuttings. They are selected on the basis of
growth rate, quality, value, and marketability. More detailed information regarding site
index is available in the “National Forestry Manual,” which is available in the local
office of the Natural Resources Conservation Service or on the Internet.

The volume of wood fiber, a number, is the yield likely to be produced by the most
important tree species. This number, expressed as cubic feet per acre per year and
calculated at the age of culmination of the mean annual increment (CMAI), indicates
the amount of fiber produced in a fully stocked, even-aged, unmanaged stand.

Trees to manage are those that are preferred for planting, seeding, or natural
regeneration and those that remain in the stand after thinning or partial harvest.

This soil survey can be used to plan ways to increase and sustain the productivity of
forestland. Some soils are more susceptible to landslides and erosion after
roads are built and timber is harvested. Some soils require special reforestation
efforts. In the section “Detailed Soil Map Units,” the description of each map unit in
the survey area and its suitability for timber include information about productivity,
limitations in harvesting timber, and management concerns in producing timber. In
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Figure 31.—Wildfires can lead to a loss of topsoil and the sedimentation of waterways. Forestland
management should include prevention of wildfires, use of erosion-control measures when
logging, and protection from overgrazing.

table 10, parts | through V, interpretive ratings are given for various aspects of forest
management. The ratings are both verbal and numerical.

Some rating class terms indicate the degree to which the soils are suited to a
specified forest management practice. Well suited indicates that the soil has features
that are favorable for the specified practice and has no limitations. Good performance
can be expected, and little or no maintenance is needed. Moderately well suited
indicates that the soil has features that are moderately favorable for the specified
practice. One or more soil properties are less than desirable, and fair performance
can be expected. Some maintenance is needed. Poorly suited indicates that the
soil has one or more properties that are unfavorable for the specified practice.
Overcoming the unfavorable properties requires special design, extra maintenance,
and costly alteration. Unsuited indicates that the expected performance of the soil
is unacceptable for the specified practice or that extreme measures are needed to
overcome the undesirable soil properties.

Numerical ratings in the table indicate the severity of individual limitations. The
ratings are shown as decimal fractions ranging from 0.00 to 1.00. They indicate
gradations between the point at which a soil feature has the greatest negative impact
on the specified forest management practice (1.00) and the point at which the soil
feature is not a limitation (0.00).

Rating class terms for fire damage and seedling mortality are expressed as low,
moderate, and high. Where these terms are used, the numerical ratings indicate
gradations between the point at which the potential for fire damage or seedling
mortality is highest (1.00) and the point at which the potential is lowest (0.00).

The paragraphs that follow indicate the soil properties considered in rating the soils
for forest management practices. More detailed information about the criteria used in
the ratings is available in the “National Forestry Manual,” which is available at the local
office of the Natural Resources Conservation Service or on the Internet.
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For limitations affecting construction of haul roads and log landings, the ratings
are based on slope, flooding, permafrost, plasticity index, the hazard of soil slippage,
content of sand, the Unified classification, rock fragments on or below the surface,
depth to a restrictive layer that is indurated, depth to a water table, and ponding. The
limitations are described as slight, moderate, or severe. A rating of slight indicates that
no significant limitations affect construction activities, moderate indicates that one or
more limitations can cause some difficulty in construction, and severe indicates that
one or more limitations can make construction very difficult or very costly.

The ratings of suitability for log landings are based on slope, rock fragments on the
surface, plasticity index, content of sand, the Unified classification, depth to a water
table, ponding, flooding, and the hazard of soil slippage. The soils are described as
well suited, moderately suited, or poorly suited to use as log landings.

Ratings in the column soil rutting hazard are based on depth to a water table, rock
fragments on or below the surface, the Unified classification, depth to a restrictive
layer, and slope. Ruts form as a result of the operation of forest equipment. The
hazard is described as slight, moderate, or severe. A rating of slight indicates that the
soil is subject to little or no rutting, moderate indicates that rutting is likely, and severe
indicates that ruts form readily.

Ratings in the column hazard of off-road or off-trail erosion are based on slope and
on soil erodibility factor K. The soil loss is caused by sheet or rill erosion in off-road
or off-trail areas where 50 to 75 percent of the surface has been exposed by logging,
grazing, mining, or other kinds of disturbance. The hazard is described as slight,
moderate, severe, or very severe. A rating of slight indicates that erosion is unlikely
under ordinary climatic conditions; moderate indicates that some erosion is likely and
that erosion-control measures may be needed; severe indicates that erosion is very
likely and that erosion-control measures, including revegetation of bare areas, are
advised; and very severe indicates that significant erosion is expected, loss of soil
productivity and offsite damage are likely, and erosion-control measures are costly and
generally impractical.

Ratings in the column hazard of erosion on roads and trails are based on the
soil erodibility factor K, slope, and content of rock fragments. The ratings apply to
unsurfaced roads and trails. The hazard is described as slight, moderate, or severe. A
rating of slight indicates that little or no erosion is likely; moderate indicates that some
erosion is likely, that the roads or trails may require occasional maintenance, and that
simple erosion-control measures are needed; and severe indicates that significant
erosion is expected, that the roads or trails require frequent maintenance, and that
costly erosion-control measures are needed.

Ratings in the column suitability for roads (natural surface) are based on slope, rock
fragments on the surface, plasticity index, content of sand, the Unified classification,
depth to a water table, ponding, flooding, and the hazard of soil slippage. The ratings
indicate the suitability for using the natural surface of the soil for roads. The soils are
described as well suited, moderately well suited, or poorly suited to this use.

Ratings in the columns suitability for hand planting and suitability for mechanical
planting are based on slope, depth to a restrictive layer, content of sand, plasticity
index, rock fragments on or below the surface, depth to a water table, and ponding.
The soils are described as well suited, moderately well suited, poorly suited, or
unsuited to these methods of planting. It is assumed that necessary site preparation is
completed before seedlings are planted.

Ratings in the column suitability for use of harvesting equipment are based on
slope, rock fragments on the surface, plasticity index, content of sand, the Unified
classification, depth to a water table, and ponding. The soils are described as well
suited, moderately well suited, or poorly suited to this use.

Ratings in the column suitability for mechanical site preparation (surface) are based
on slope, depth to a restrictive layer, plasticity index, rock fragments on or below the
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surface, depth to a water table, and ponding. The soils are described as well suited,
poorly suited, or unsuited to this management activity. The part of the soil from the
surface to a depth of about 1 foot is considered in the ratings.

Ratings in the column suitability for mechanical site preparation (deep) are based
on slope, depth to a restrictive layer, rock fragments on or below the surface, depth
to a water table, and ponding. The soils are described as well suited, poorly suited, or
unsuited to this management activity. The part of the soil from the surface to a depth of
about 3 feet is considered in the ratings.

Ratings in the column potential for damage to soil by fire are based on texture of
the surface layer, content of rock fragments and organic matter in the surface layer,
thickness of the surface layer, and slope. The soils are described as having a low,
moderate, or high potential for this kind of damage. The ratings indicate an evaluation
of the potential impact of prescribed fires or wildfires that are intense enough to
remove the duff layer and consume organic matter in the surface layer.

Ratings in the column potential for seedling mortality are based on flooding,
ponding, depth to a water table, content of lime, reaction, salinity, available water
capacity, soil moisture regime, soil temperature regime, aspect, and slope. The soils
are described as having a low, moderate, or high potential for seedling mortality.

Recreation

The Graham County Chamber of Commerce, the Graham County Parks and Recreation Department,
the Graham County Travel and Tourism Board, the Tennessee Valley Authority, and the U.S. Forest Service
helped prepare this section.

The soils in Graham County play an important role in determining the suitability of
land for recreational uses, such as picnic and camping areas, parks, ball fields, and
golf fairways. Knowledge of soils is valuable in managing areas that have the potential
for recreational development. Graham County and the towns of Bryson City and
Cherokee are popular tourist destinations and offer many outdoor activities and scenic
vistas in a rural mountain setting.

Graham County offers diverse recreational opportunities. The town of Robbinsville
is on intermountain hills, on low mountains, in coves, on terraces, and on flood plains.
Common soils in this area include Junaluska, Thurmont, Braddock, and Dillard. In
contrast, the community of Topoco occurs on uplands, in coves, on flood plains,
and in a river gorge. Common soils in this area include Junaluska, Brasstown, Tsali,
Thurmont, Soco, Ditney, Spivey, Cullasaja, and Dellwood. Where cut and fill occurs,
the map unit Udorthents-Urban land complex, 2 to 15 percent slopes, and the map unit
Udorthents-Urban land complex, 15 to 95 percent slopes, have been mapped. These
areas contain highways and right-of-ways, restaurants, craft shops, shopping plazas,
hotels and motels, churches, schools, movie theaters, and other public attractions. Golf
fairways are in coves, on flood plains, on ridgetops, and on side slopes. Greenways
are dominantly on flood plains, in coves, and on terraces. Santeetlah and Lonon soils
occur in coves, and Soco and Stecoah soils occur on mountain side slopes. Access
points for white-water rafting and kayaking occur on flood plains where Dellwood and
Reddies soils commonly occur (fig. 32). Rural communities often have recreational
areas developed on flood plains, in areas where Dellwood soils are common. Public
festivals annually recognize arts and crafts, Fourth of July celebrations, music and
mountain culture, and folklore of the Southern Appalachian Mountains.

Elsewhere in the county, riding stables and trails, bed-and-breakfast inns,
country clubs, private residences, and access roads are built in coves, on terraces,
on intermountain hills, and on ridgetops and side slopes of low and intermediate
mountains. Soils in these areas vary greatly depending on geology, aspect, and
elevation. They commonly include Stecoah, Soco, Brasstown, Junaluska, Cheoah, and
Snowbird soils on uplands and Lonon, Thurmont, Santeetlah, Spivey, and Whiteoak
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Figure 32.—The Cheoah River, a major white-water attraction for kayaking and rafting, parallels
Reddies and Dellwood soils on flood plains and Spivey and Santeetlah soils on colluvium
slopes.

soils in coves. Rural communities often have recreational areas developed on flood
plains where Dellwood and Cullowhee soils commonly occur.

The Nantahala National Forest makes up 113,026 acres in the western and eastern
parts of Graham County, mostly along the Little Tennessee and Cheoah Rivers and
in the watersheds of Santeetlah, Little Santeetlah, Snowbird, and Little Snowbird
Creeks. It is the most intensively used recreational area in the county. Other attractions
include the Cherohala Parkway, the Joyce Kilmer Memorial Forest, the Slickrock
Wilderness Area, and Cheoah, Santeetlah, and Fontana Lakes. They offer picnicking;
nature study; camping; trails for hiking, bicycling, and horseback riding; hunting;
fishing; rafting; tubing; and scenic roadways. Several hundred miles of designated
trout streams, with native and stocked trout, are on Federal lands. In addition, many of
these areas are designated State Game Lands by the North Carolina Fish and Game
Commission.

A walk through the Joyce Kilmer Memorial Forest is a journey back in time
(fig. 33). The forest is a rare example of an old-growth, cove hardwood forest and
is characterized by rich soils, abundant moisture, and a variety of plants, including
towering trees as old as 450 years. Some enormous tulip poplars are more than
20 feet in circumference and stand 100 feet tall. The forest floor is carpeted with
wildflowers, ferns, and moss-covered logs. The forest is a living memorial to Joyce
Kilmer, who was killed in action during World War | and wrote poetry about nature.
Kilmer’s best known poem is “Trees.”

While most of the surrounding land was logged, the area around Little Santeetlah
Creek was spared. A grove of the forest’s largest trees was protected by the
recognition of its uniqueness and the drastic drop of lumber prices after the crash of
1929. In 1935, the regional forester recommended the purchase of the forest because
it was one of very few remaining tracts of virgin hardwood in the Appalachians. The
following year, the U.S. Forest Service bought 13,055 acres to preserve some of the
finest original growth in the Appalachians.

The Appalachian Trail and miles of other trailheads wind their way through Graham
County’s mountain valleys and along its ridges. Twenty-nine miles of the Appalachian
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Trail pass through the county, crossing the Nantahala River at Wesser in the south,
climbing to 5,062 feet at Cheoah Bald, then traveling north over the high ridges of

the Cheoah Mountains. The trail crosses Fontana Dam along the northern end of the
country, from where it transverses the entire backbone of the Great Smoky Mountains
National Park.

The Cherohala Skyway, traveling from Robbinsville, North Carolina to Tellico Plains,
Tennessee, is one of the newest scenic roads in the United States. The more than
40 miles of spectacular roadway, which took more than 30 years to build, is quickly
becoming a favorite touring road, earning it the nickname of “The Mile High Ride.” The
scenic byway gets its name from, and travels through, the Cherokee and Nantahala
National Forests. It was originally a Native American trading route before it became
a wagon train road for early settlers. The peak of this state-of-the-art road is at an
elevation of 5,390 feet.

A drive down the Cherohala Skyway is slow paced and relaxing. The views and
scenery along the route make this region unique (fig. 34). They include the virgin
landscape of the Joyce Kilmer Memorial Forest, the Slickrock Wilderness Area, and
the Santeetlah Valley in the southwestern Blue Ridge Mountains. The skyway provides
access to coves; low, intermediate, and high mountain ridgetops; and side slopes. The
most common soils are Spivey, Santeetlah, Cheoah, Jeffrey, Soco, Stecoah, Sylco,
and Cataska. The skyway is managed by the U.S. Forest Service.

The Great Smoky Mountains National Park is located in the north and east parts
of Graham County along Fontana Lake’s north shore. It is the most visited park in
the National Park System and has some of the highest peaks in the eastern United
States. Part of the park’s appeal is its diversity in elevation, wildlife, and vegetation.

Figure 33.—The Joyce Kilmer Memorial Forest is a rare example of an old-growth hardwood forest.
The dominant cove soils in this area are Spivey, Whiteoak, and Santeetlah.
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Figure 34.—Cherohala Skyway, a popular scenic highway, traverses intermediate and high
mountains and crosses diverse plant communities and soil types.

The park boasts 850 miles of hiking trails and paths, including the 70 miles making up
the Appalachian Trail. Numerous recreational opportunities attract thousands of people
each year to this park. The use and management of recreational areas is affected by
the soils and their unique properties.

Soils in the national forest vary in their ability to support recreational development.
Soils on the intermediate and high mountains, such as Cheoah, Snowbird, Luftee,
and Anakeesta, have thick surface layers that have a high content of organic matter
and are subject to compaction and severe erosion when disturbed by machinery or
where trails are built. Cove soils, such as Spivey and Northcove, have a large amount
of stones and boulders that limit recreational development. Because Sylco, Cataska,
Ditney, and Unicoi soils have bedrock near the surface and are associated with rock
outcrops, they are limited for most recreational uses. The building of trails, access
roads, and camp areas may require special design to overcome any site limitations.

Fontana and Cheoah Lakes are federally owned or controlled by the Tennessee
Valley Authority (TVA) and were created to improve navigation, flood control, electricity
generation, and economic development in the Tennessee River watershed. Santeetlah
Lake, whose shoreline is managed by the U.S. Forest Service provides hydro power to
a manufacturer in an adjacent State.

These lakes offer many recreational opportunities. Today, boat docks and launching
ramps are located in a number of places to provide lake access to the scores of
visitors (fig. 35). Many types of fish are abundant in the reservoirs, including rainbow
trout, brown trout, brook trout, steelhead trout, largemouth bass, smallmouth bass,
sunfish, perch, walleye, and crappie. A number of popular fishing tournaments are held
on Fontana Lake, attracting droves of enthusiastic fishermen from around the country.
Fans of water sports enjoy swimming and skiing; boaters enjoy sailing, motorboats,
pontoons, houseboats, and jet skis.

The soils of the survey area are rated in table 11, parts | and Il according to
limitations that affect their suitability for recreation. The ratings are both verbal and
numerical. Rating class terms indicate the extent to which the soils are limited by
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all of the soil features that affect the recreational uses. Not limited indicates that the
soil has features that are very favorable for the specified use. Good performance

and very low maintenance can be expected. Slightly limited indicates that the soil

has features that are favorable for the specified use. The limitations are minor and
can be easily overcome. Good performance and low maintenance can be expected.
Somewhat limited indicates that the soil has features that are moderately favorable for
the specified use. The limitations can be overcome or minimized by special planning,
design, or installation. Fair performance and moderate maintenance can be expected.
Very limited indicates that the soil has one or more features that are unfavorable for
the specified use. The limitations generally cannot be overcome without major soil
reclamation, special design, or expensive installation procedures. Poor performance
and high maintenance can be expected.

Numerical ratings in the table indicate the severity of individual limitations. The
ratings are shown as decimal fractions ranging from 0.00 to 1.00. They indicate
gradations between the point at which a soil feature has the greatest negative impact
on the use (1.00) and the point at which the soil feature is not a limitation (0.00).

The ratings in the table are based on restrictive soil features, such as wetness,
slope, and texture of the surface layer. Susceptibility to flooding is considered.

Not considered in the ratings, but important in evaluating a site, are the location

and accessibility of the area, the size and shape of the area and its scenic quality,
vegetation, access to water, potential water impoundment sites, and access to public
sewer lines. The capacity of the soil to absorb septic tank effluent and the ability of
the soil to support vegetation also are important. Soils that are subject to flooding are
limited for recreational uses by the duration and intensity of flooding and the season
when flooding occurs. In planning recreational facilities, onsite assessment of the
height, duration, intensity, and frequency of flooding is essential.

Figure 35.—Santeetlah Lake (shown), Fontana Lake, and Cheoah Lake are important to the local
economy, offer numerous recreational opportunities, and are accessible by area boat docks and
launch ramps.
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The information in table 11 can be supplemented by other information in this survey,
for example, interpretations for building site development, construction materials,
sanitary facilities, and water management.

Camp areas require site preparation, such as shaping and leveling the tent and
parking areas, stabilizing roads and intensively used areas, and installing sanitary
facilities and utility lines. Camp areas are subject to heavy foot traffic and some
vehicular traffic. The ratings are based on the soil properties that affect the ease of
developing camp areas and the performance of the areas after development. Slope,
stoniness, and depth to bedrock or a cemented pan are the main concerns affecting
the development of camp areas.

The soil properties that affect the performance of the areas after development are
those that influence trafficability and promote the growth of vegetation, especially in
heavily used areas. For good trafficability, the surface of camp areas should absorb
rainfall readily, remain firm under heavy foot traffic, and not be dusty when dry. The soil
properties that influence trafficability are texture of the surface layer, depth to a water
table, ponding, flooding, permeability, and large stones. The soil properties that affect
the growth of plants are depth to bedrock or a cemented pan, permeability, and toxic
substances in the soil.

Picnic areas are subject to heavy foot traffic. Most vehicular traffic is confined to
access roads and parking areas. The ratings are based on the soil properties that
affect the ease of developing picnic areas and that influence trafficability and the
growth of vegetation after development. Slope and stoniness are the main concerns
affecting the development of picnic areas. For good trafficability, the surface of picnic
areas should absorb rainfall readily, remain firm under heavy foot traffic, and not be
dusty when dry. The soil properties that influence trafficability are texture of the surface
layer, depth to a water table, ponding, flooding, permeability, and large stones. The
soil properties that affect the growth of plants are depth to bedrock or a cemented pan,
permeability, and toxic substances in the soil.

Playgrounds require soils that are nearly level, are free of stones, and can withstand
intensive foot traffic. The ratings are based on the soil properties that affect the
ease of developing playgrounds and that influence trafficability and the growth of
vegetation after development. Slope and stoniness are the main concerns affecting
the development of playgrounds. For good trafficability, the surface of the playgrounds
should absorb rainfall readily, remain firm under heavy foot traffic, and not be dusty
when dry. The soil properties that influence trafficability are texture of the surface
layer, depth to a water table, ponding, flooding, permeability, and large stones. The
properties that affect plant growth are reaction, depth to a water table, ponding, depth
to bedrock or a cemented pan, the available water capacity in the upper 40 inches,
and the content of sulfidic materials.

Paths and trails for hiking and horseback riding should require little or no slope
modification through cutting and filling. The ratings are based on the soil properties
that affect trafficability and erodibility. These properties are stoniness, depth to a water
table, ponding, flooding, slope, and texture of the surface layer.

Off-road motorcycle trails require little or no site preparation. They are not covered
with surfacing material or vegetation. Considerable compaction of the soil material is
likely. The ratings are based on the soil properties that influence erodibility, trafficability,
dustiness, and the ease of revegetation. These properties are stoniness, slope, depth
to a water table, ponding, flooding, and texture of the surface layer.

Golf fairways are subject to heavy foot traffic and some light vehicular traffic. Cutting
or filling may be required. Irrigation is not considered in the ratings. The ratings are
based on the soil properties that affect plant growth and trafficability after vegetation
is established. The properties that affect plant growth are reaction; depth to a water
table; ponding; depth to bedrock or a cemented pan; the available water capacity in
the upper 40 inches; and the content of sulfidic materials. The properties that affect
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trafficability are flooding, depth to a water table, ponding, slope, stoniness, and the
amount of sand, clay, or organic matter in the surface layer. The suitability of the soil
for traps, tees, roughs, and greens is not considered in the ratings.

Wildlife Habitat

Patrick Farrell, wildlife biologist, North Carolina Wildlife Resources Commission, and biologists of the
Natural Resources Conservation Service, Raleigh, helped prepare this section.

Soils are a major factor in determining the amount and distribution of food, water,
and cover available for wildlife. The many soils of Graham County provide a diversity
of wildlife habitat that can support many wildlife species. Soils affect the kind and
amount of vegetation available to wildlife as food and cover. They also affect the
construction of water impoundments and the presence of seeps and springs.

Knowledge of soil types and the plant communities that they support is valuable in
managing wildlife. Generally, wildlife occupies the soils that are the most suitable for
their habitat, that provide food, water, and cover requirements. Yet, soils that have a
good potential for wildlife do not always support a large population of wildlife. Human
activities can force wildlife onto soils that support less desirable habitat. This can
adversely affect the kinds and numbers of wildlife.

Understanding soil-vegetation relationships is important in creating and maintaining
productive wildlife habitat areas. Soil surveys can be used in management programs,
such as habitat improvement, species reintroduction, and creation of wildlife refuges.
A variety of habitat for a variety of wildlife is an important objective in wildlife
management. The needs of wildlife habitat should be considered in all decisions
involving land use and management.

The soils of the county support vast areas of woodland wildlife habitat. Many areas
of woodland have immature mixed hardwoods that produce a variety of hard and soft
mast. Black bear, white-tailed deer, wild boar, turkey, gray squirrel, and woodpeckers
benefit from such habitat. On the warm, south- to west-facing aspects, Brasstown,
Junaluska, Soco, and Stecoah soils support a plant community consisting of oaks,
hickory, dogwood, pine, and mountain laurel. On the cooler, north- to east-facing
aspects, Cheoah, Jeffrey, and Snowbird soils support a plant community consisting
of yellow-poplar, American beech, black cherry, and rhododendron. Areas of Ditney,
Unicoi, Sylco, and Cataska soils that typically occur with rock outcrop support many
varieties of lichens, grasses, and forbs. The many twisted and dead trees associated
with these areas serve as important den and nesting places for woodland wildlife. The
remoteness of these areas also provides refuge for wildlife.

The availability of water and cover are key elements in wildlife habitat. Soils
in coves, such as Lonon, Santeetlah, Spivey, and Whiteoak, have a cool, moist
environment and frequently are near seeps, springs, or streams. Boulders, stones, or
dense thickets of rhododendron in areas of these soils also provide cover for wildlife.
Raccoon and ruffed grouse frequent these areas for food and cover. Salamanders
and other amphibians benefit from the moisture in the coves. Soils in coves on warm,
south- to west-facing aspects contribute to wildlife habitat by providing moisture and a
diversity of plants to an otherwise uniform plant community.

Wetlands in woodland along the larger rivers and streams contribute to habitat
diversity. Timber stands on Cullowhee, Dellwood, and Reddies soils host wetland
inclusions. These areas support dense plant cover. A variety of wildlife utilize these
areas.

The cool-water streams of the county support brook trout, brown trout, and rainbow
trout. Largemouth bass, bluegill, crappie, and other sunfish are dominant in warm-
water lakes and ponds. Due to the diversity of the aquatic habitat, Fontana Lake and
the Little Tennessee River System offer a large variety of fish. Fish include smallmouth
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bass, largemouth bass, black bass, white bass, spotted bass, walleye, bluegill, catfish,
bream, crappie, and muskellunge.

The severe climate at high elevations limits the potential for diversity among tree
species. Soils such as Luftee and Anakeesta support yellow birch, sweet birch, and
northern red oak. They also support small stands of red spruce and Fraser fir where
red squirrel and several less common species of salamander live. The soils at high
elevations support many varieties of soft mast, forbs, and grasses, especially on balds
and in open areas. Black bear, wild boar, ruffed grouse, and white-tailed deer utilize
these areas (fig. 36). Hawks and other birds of prey use the open areas for hunting.

The size and remoteness of the habitat at the higher elevations is critical in some
wildlife management programs. These areas are becoming increasingly important
to species that require large tracts of habitat, such as black bear. The unique grassy
balds in areas of Breakneck, Pullback, Luftee, and Anakeesta soils provide open areas
for wildlife. Shallow, rocky crags in areas of rock outcrop have provided suitable habitat
for the reintroduction of the endangered peregrine falcon.

Many open areas are the result of human activities. Generally, open spaces in the
county occur on the less sloping landscapes at the lower elevations. The complex
soil and vegetation patterns associated with these open areas can provide the most
habitat diversity when suitable woodland cover is nearby. These areas are also used
for a variety of human activities, including agricultural, residential, industrial, and
recreational development. Most of these activities preclude use of the land by many
wildlife species.

These human activities force wildlife, especially large game, to move to less
desirable soils, which support less desirable habitat and thus smaller wildlife
populations. Soils that have good potential for providing wildlife habitat do not
necessarily support a viable wildlife population. For example, Reddies, Lonon,
Whiteoak, and Brasstown soils have good potential as wildlife habitat but are
intensively used for farming and housing, which forces wildlife elsewhere. Other soils,
such as Soco, Stecoah, and Cheoah, also have good potential as wildlife habitat and
most of their acreage is in woodland. Areas of these soils, however, once cleared for
pasture are often left accessible to cattle, which are very competitive with wildlife for
food.

Wildlife habitat can be created and improved by planting vegetation, maintaining
existing plant cover, and promoting the natural establishment of desirable plants. In
open areas, soil conservation measures, such as field borders and vegetative filter
strips, provide needed food and cover. Establishing plant cover along access roads
helps to provide food for wildlife and assists in preventing the sedimentation of lakes
and streams. Wildlife can often be seen at dusk and dawn in the fields and woodlands
bordering roads.

Many woodland management techniques can be used to increase the potential
for wildlife habitat. Openings in the forest canopy encourage plant diversity and
subsequently increase the potential for wildlife habitat for many species. In areas
of timber or firewood cutting, some snags and older trees should be left for cavity
nesters, such as woodpeckers, and for raccoons and squirrels, which need den sites.
Unusually large trees, uncommon tree species, and some mast-bearing trees and
shrubs should also be left. Keeping well dispersed groups of different-aged timber
stands that have a variety of tree species is a key to overall benefits for wildlife.

The wildlife habitat in Graham County is greatly enhanced by a reservoir of
managed and protected Federal lands. The collective acreage provides a stable
habitat that is protected from development. The Great Smoky Mountains National Park
is a sanctuary for a magnificent array of animal and plant life, all of which is protected
for future generations to enjoy. From the big animals, such as wild boar, bear, white-
tailed deer, and turkey, down to microscopic organisms, the Smokies may be the most
biologically diverse area in the world’s temperate zone.
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Figure 36.—Black bear and ruffed grouse benefit from a productive wildlife habitat that has diverse
plant communities.
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Engineering

Howard Tew, civil engineer (retired), Natural Resources Conservation Service, helped prepare this
section.

This section provides information for planning land uses related to urban
development and to water management. Soils are rated for various uses, and the most
limiting features are identified. Ratings are given for building site development, sanitary
facilities, construction materials, and water management. The ratings are based on
observed performance of the soils and on the estimated data and test data in the “Soil
Properties” section.

Information in this section is intended for land use planning, for evaluating land use
alternatives, and for planning site investigations prior to design and construction. The
information, however, has limitations. For example, estimates and other data generally
apply only to that part of the soil within a depth of 5 or 6 feet. Because of the map
scale, small areas of different soils may be included within the mapped areas of a
specific soil.

The information is not site specific and does not eliminate the need for onsite
investigation of the soils or for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict certain land uses or impose
specific design criteria were not considered in preparing the information in this section.
Local ordinances and regulations must be considered in planning, in site selection, and
in design.

Soil properties, site features, and observed performance were considered in
determining the ratings in this section. During the fieldwork for this soil survey,
determinations were made about grain-size distribution, liquid limit, plasticity index,
soil reaction, depth to bedrock, hardness of bedrock within 5 or 6 feet of the surface,
soil wetness, depth to a seasonal high water table, slope, likelihood of flooding, natural
soil structure aggregation, and soil density. Data were collected about kinds of clay
minerals, mineralogy of the sand and silt fractions, and the kind of adsorbed cations.
Estimates were made for erodibility, permeability, corrosivity, shrink-swell potential,
available water-holding capacity, and other behavioral characteristics affecting
engineering uses.

This information can be used to evaluate the potential of areas for residential,
commercial, industrial, and recreational uses; make preliminary estimates of
construction conditions; evaluate alternative routes for roads, streets, highways,
pipelines, and underground cables; evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; plan detailed onsite investigations
of soils and geology; locate potential sources of gravel, sand, earth fill, and topsoil;
plan drainage systems, irrigation systems, ponds, terraces, and other structures for
soil and water conservation; and predict performance of proposed small structures and
pavements by comparing the performance of existing similar structures on the same or
similar soils.

The information in the tables, along with the soil maps, the soil descriptions, and
other data provided in this survey can be used to make additional interpretations.

Some of the terms used in this soil survey have a special meaning in soil science
and are described in the Glossary.

The soils in Graham County occur on various landscapes, from flood plains
and gently sloping terraces to mountaintops at elevations of more than 6,000 feet.
These soils are used for a wide range of purposes, from vegetable crop production
to construction of multi-unit housing. Soils in many areas of the county may be
easily developed using conventional engineering design techniques. Others require
specialized engineering and construction techniques to overcome their inherent
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Figure 37.—An area of soil slippage. Soil maps and onsite investigations can be used to effectively
evaluate soil and bedrock characteristics which may require engineering complexities and
additional expense for construction and maintenance.

limitations. Any plans for engineering activities must consider the limitations of the soils
to avoid construction problems.

In order to effectively evaluate soils for engineering or construction purposes,
the factors which limit soils use must be considered. In Graham County there are
a number of soil-site characteristics which pose engineering difficulties. Among the
most important are slope, erodibility, instability (poor bearing strength and/or shear
strength), shrink-swell potential, stoniness, depth to bedrock, freeze-thaw cycle,
hydrology, and organic matter content (fig. 37).

Rainfall runoff from steep watersheds results in high peak rates and flow velocities
in receiving streams. The design of impoundment structures must meet exacting
standards in order to control the high runoff from these watersheds. Ponds, sediment
basins, and waterways are likely to be damaged or may wash out if construction
design does not address the complications caused by steep slopes. Downstream
damages and subsequent liability should a failure occur are the consequences of a
poor design.

Erodibility.—Erosion control on steep slopes presents a unique challenge. During
construction, surface cover is removed, exposing soil to erosion. Piles of soil around a
construction site have no resistance to erosional forces. Whenever runoff is allowed to
accumulate and move across construction sites uncontrolled, severe erosion occurs.
Excavations on sloping mountain soils result in severe erosion and offsite sediment
damage unless adequate erosion-control measures have been used (fig. 38).

Cuts on mountainsides generally result in high fills with steep and very steep
slopes. Construction which requires significant cuts and fills on mountain side slopes
calls for careful erosion control. Typically, fill slopes are dominated by saprolite and
rock fragments. Saprolite can be very erosive, droughty, infertile, and very strongly
acid to extremely acid. These characteristics make it difficult to stabilize the slope with
vegetation.
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Figure 38.—Sediment basins and silt fences should be installed before land-disturbing activities
begin. Properly installed erosion-control measures help to keep sediments on site and maintain
water quality.

Soils with very low pH are commonly associated with geologic formations containing
a high amount of sulfur-bearing rock, such as black slate, and pose an environment
hazard. Disturbance of the bedrock, whether from natural causes or construction
activities, risks exposing fresh iron pyrite to weathering and releasing sulfur into the
environment. The sulfur becomes sulfuric acid, which rapidly lowers the pH in streams,
adversely affecting aquatic life. Onsite investigations are critical to determine the
presence of sulfur-bearing rock material. If this material is present, another site should
be selected as areas of this material are nearly impossible to stabilize (fig. 39).

Fill slopes for which compaction is not carefully monitored and controlled usually
have low density and high porosity. As water moves through a fill slope, settling
occurs. As the pores fill with water, the fill slope gets heavier. This causes piping,
differential settling, severe slope failure, and offsite sediment damage. Generally,
soils with a mica content are underlain by micaceous saprolite. Fill slopes containing
micaceous saprolite have slope failure at a lower water content than fill slopes that do
not contain a high amount of mica.

Instability.—In order to support loads, such as high fills, buildings, and vehicular
traffic, undisturbed soils must possess an inherent bearing strength. Undisturbed
sloping soils must also provide a degree of shear strength in order to support their own
weight. Additional loading puts a greater stress on the soil. When loading stresses
exceed bearing or shear strength, soils move unpredictably. Loading stresses exceed
bearing and/or shear strengths more quickly on soils that have a significant content
of mica or on soils derived from metasedimentary rock. Any excavation cut across the
slope of these soils removes the lateral support holding the soil in place. Over time
the weight of the soil above the cut may cause downslope movement, which damages
roads and structures.

Soils, like machines, move more freely when lubricated. Such lubrication occurs in
soils where there are high concentrations of mica. Mica can be detected in soil by a
slick greasy feel and by a shiny sparkle when struck by bright light. Water also is a soil
lubricant. When a soil becomes saturated with water, it tends to move away from the
applied loading forces.
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Whether lubricated by natural soil particle characteristics or by water, soil that
moves provides very little shear strength. Areas of micaceous soils or soils subject
to seeps and springs are poor choices for construction sites due to poor strength
manifested by downslope movement. Areas of soils in coves and on toeslopes, such
as Lonon, Northcove, Spivey, and Santeetlah, have areas of seeps and springs.

Landscapes in Graham County may be unstable because of their metasedimentary
geologic origin. Underlying bedrock, with layers nearly parallel to the natural slope,
may be unstable. Tsali, Sylco, Cataska, Luftee, and Anakeesta soils are examples of
soils that may have formed over such geologies. Rock with a thinly bedded structure
pattern provides very little support, has low shear strength, and tends to slide when
subjected to bearing a load. Weathered materials from these rocks are generally
flatter and typically slide after winter freeze and thaw cycles or during periods of rain.
Excavation cuts across the slopes in areas of soils with this bedrock structure remove
the lateral support holding upslope material in place. Over time, the mass of soil and
rock above the cut may cause downslope movement, possibly damaging roads and
structures.

Reddies and Dellwood soils occur on flood plains along the Little Tennessee and
Cheoah Rivers and their tributaries. These soils are composed predominantly of fine
to coarse sands and silts. They have little natural plasticity and may become unstable
when excavated. The soil particles are not bound together by the adhesive properties
of clay and will flow when subjected to excessive loading while wet. Excavations in
these soils are difficult and can be dangerous. In addition, side walls tend to cave in
and slough off when lateral support is removed. Extensive shoring of excavation pits
and wallls is needed if cave-ins are to be prevented.

Figure 39.—Sulfur-bearing rock is nearly impossible to stabilize once disturbed. In the left photo is a
road cut still devoid of vegetation after 30 years. Constant weathering exposes fresh iron pyrite.
In the right photo are acidic (pH as low as 2) effluent seeps from a highway cut slope that, over
time, dissolve concrete and steel in storm water drainage systems and harm aquatic organisms.
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Shrink-swell potential —Braddock and Unison soils on terraces and in coves have
a type of clay that has a moderate shrink-swell potential. Shrinking and swelling cause
soil to push against foundations and buried pipes. Over time, foundations crack and
pipes break. Special planning and design of footings, foundations, and underground
utilities may be required before construction begins.

Stoniness.—Most mountain soils contain rock fragments. These fragments range in
size from gravel to boulders. Soils are classified as skeletal when at least 35 percent
of their volume is rock fragments. Skeletal soils are limited for engineering uses due
to the rock content and need special designs to overcome the limitations. Cove sails,
such as Spivey and Northcove, are skeletal. Other cove soils have fewer stones in the
profile, such as Lonon, Whiteoak, and Thurmont soils. Flood plain soils are underlain
by smooth, water-rounded rocks ranging from fine gravel to boulders. Dellwood soils
are skeletal beginning at a depth of 10 to 20 inches. Reddies and Cullowhee soils
have 20 to 40 inches of non-skeletal material above the skeletal layer.

The content of rock fragments in residual soils, such as Stecoah, Soco, Brasstown,
and Junaluska, varies from only a few fragments to as much as 35 percent of the
soil volume. A soil can vary in content of rock fragments from place to place and
even within the soil profile. Construction and development require the compaction of
fill material to provide firm foundations and impervious layers. An excess content of
rock fragments in fill material inhibits compaction. Unacceptable settlement is likely
to occur, resulting in damage to roads, buildings, and other structures. Compaction
of rocky soils fails to produce the homogenous density required in the construction of
earth dams and other water-retention structures. Shallow excavations and fine grading
may be difficult in areas of excessively stony soils.

When analyzing soils for engineering purposes, the content of rock fragments
should receive special emphasis. One must take into account the fact that the Unified
Soil Classification System (USCS) evaluates textures only for that fraction of the soil
passing the No. 200 sieve (grain size 0.074 millimeter and less). The USCS texture for
a specific soil may be shown as SC (sand with clay fines) or CL (low-plastic clay). This
indicates that the soil is ideal for fill material and will respond acceptably to compaction
but may contain rock fragments too large to pass the No. 200 sieve, rendering the soil
unsuitable for use as fill. The pedon descriptions in the “Classification of Soils” section
can be used to identify excessive stoniness. An onsite investigation may be necessary
in order to determine actual conditions.

Depth to bedrock.—Hard bedrock is at a depth of 10 to 40 inches in Ditney and
Unicoi soils. It is indicated in the pedon descriptions of these soils by the horizon
designator “R.” Soco and Junaluska soils have weathered bedrock at a depth of 20
and 40 inches. Stecoah and Brasstown soils have weathered bedrock at a depth
of 40 to 60 inches. Weathered bedrock is indicated in the pedon descriptions in the
“Classification of the Soils” section by the horizon designator “Cr.”

Hard bedrock cannot be excavated with machinery unless highly fractured.
Weathered bedrock can be excavated with machinery. The relative hardness of
weathered bedrock generally increases as depth increases. Soft, weathered bedrock
which can be easily excavated at a depth of 4 feet may become hard and unrippable at
a depth of 8 feet. The surfaces of these restrictive features are undulating, and onsite
investigations are needed to determine the bedrock topography before construction
begins. Material excavated from weathered bedrock is dry, brittle, and hard to pack.

Freeze-thaw cycles.—The soils in Graham County located on south- and west-
facing slopes are exposed to continual freezing and thawing from November to
March. Examples are Soco, Stecoah, Junaluska, and Brasstown soils. These soils
are susceptible to heaving. Frost action loosens the surface of the soil and heaves
it above its normal position. Subsequent thawing may leave the soil surface in a
near liquid state. In this condition the soil is subject to erosion and has little load-
supporting strength. On unprotected slopes, erosion occurs and access roads become
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impassable. At times a thaw may not affect all of the frozen soil. When this happens an
unfrozen, heaved layer of soil is on top of the frozen soil. When soil is in this condition,
severe erosion can occur as water moves across the top of the frozen soil. A soil
surface cover such as mulch, vegetation, or gravel can minimize the effects of freezing
and thawing.

Frost heaving exerts considerable force on footings and foundations. In designing
structures, damage from potential frost heave must be considered. Frozen soil resists
compaction and should not be used in fill material when compacted densities are
important. Depth of frost penetration varies with elevation and aspect across the
county. Soils on north-facing slopes develop frost to greater depths than those on
south-facing slopes but their freeze-thaw cycle is not as often. Frost penetration may
exceed a depth of 24 inches in some years at the higher elevations.

Soil water affects most of the other engineering characteristics of soils already
discussed. However, water by itself can limit engineering uses of soils in many ways.
Dellwood, Reddies, Cullowhee, and Ela soils occur on flood plains. Ela soils are
frequently flooded, and the rest are occasionally flooded. Dillard, Hemphill, and Statler
soils are on low terraces that are rarely flooded. Any structure may be damaged in a
flood. It is best not to use these soils for urban development, except possibly for ball
fields and playgrounds.

Santeetlah, Spivey, Northcove, Lonon, and Thurmont soils in coves and Dillard
and Hemphill soils on low terraces are in areas with seeps and springs located
underground or at the surface. Excavations in these soils may cut into underground
water flows, flooding the hole. Special engineering design is needed to divert the water
away from the structure.

Overland flow is a serious water problem on mountain land. Any access road,
building, or other structure developed on a mountainside requires a design that diverts
surface runoff away.

Hydrology.—Cullowhee, Reddies, and Dellwood soils have water tables close
enough to the surface that they limit development. Since these soils flood, land use
should be limited to agricultural and recreational uses.

Organic matter content.—Spivey, Santeetlah, Cheoah, Jeffrey, Snowbird, Dellwood,
and Reddies soils have a high content of organic matter in the surface layer which
causes low soil strength for bearing loads. On these soils, access roads and
construction sites where equipment moves across the surface will be of low quality
unless the topsoil is removed or surfaced. It is best to remove the organic-rich topsoil
and stockpile it for use during the final grading before allowing machinery to travel
across the land.

The information in the tables, along with the soil maps, the soil descriptions, and
other data provided in this survey, can be used to make additional interpretations.
Some of the terms used in this soil survey have a special meaning in soil science and
are defined in the Glossary.

Building Site Development

Soil properties influence the development of building sites, including the selection of
the site, the design of the structure, construction, performance after construction, and
maintenance. Table 12, parts | and Il show the degree and kind of soil limitations that
affect dwellings with and without basements, small commercial buildings, local roads
and streets, shallow excavations, and lawns and landscaping.

The ratings in the table are both verbal and numerical. Rating class terms indicate
the extent to which the soils are limited by all of the soil features that affect building site
development. Not limited indicates that the soil has features that are very favorable
for the specified use. Good performance and very low maintenance can be expected.
Slightly limited indicates that the soil has features that are favorable for the specified
use. The limitations are minor and can be easily overcome. Good performance and low
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maintenance can be expected. Somewhat limited indicates that the soil has features
that are moderately favorable for the specified use. The limitations can be overcome or
minimized by special planning, design, or installation. Fair performance and moderate
maintenance can be expected. Very limited indicates that the soil has one or more
features that are unfavorable for the specified use. The limitations generally cannot

be overcome without major soil reclamation, special design, or expensive installation
procedures. Poor performance and high maintenance can be expected.

Numerical ratings in the table indicate the severity of individual limitations. The
ratings are shown as decimal fractions ranging from 0.00 to 1.00. They indicate
gradations between the point at which a soil feature has the greatest negative impact
on the use (1.00) and the point at which the soil feature is not a limitation (0.00).

Dwellings are single-family houses of three stories or less. For dwellings without
basements, the foundation is assumed to consist of spread footings of reinforced
concrete built on undisturbed soil at a depth of 2 feet or at the depth of maximum frost
penetration, whichever is deeper. For dwellings with basements, the foundation is
assumed to consist of spread footings of reinforced concrete built on undisturbed soil
at a depth of about 7 feet. The ratings for dwellings are based on the soil properties
that affect the capacity of the soil to support a load without movement and on the
properties that affect excavation and construction costs. The properties that affect the
load-supporting capacity include depth to a water table, ponding, flooding, subsidence,
linear extensibility (shrink-swell potential), and compressibility. Compressibility is
inferred from the Unified classification. The properties that affect the ease and amount
of excavation include depth to a water table, ponding, flooding, slope, depth to bedrock
or a cemented pan, hardness of bedrock or a cemented pan, and the amount and size
of rock fragments.

Small commercial buildings are structures that are less than three stories high and
do not have basements. The foundation is assumed to consist of spread footings of
reinforced concrete built on undisturbed soil at a depth of 2 feet or at the depth of
maximum frost penetration, whichever is deeper. The ratings are based on the soil
properties that affect the capacity of the soil to support a load without movement and
on the properties that affect excavation and construction costs. The properties that
affect the load-supporting capacity include depth to a water table, ponding, flooding,
subsidence, linear extensibility (shrink-swell potential), and compressibility (which is
inferred from the Unified classification). The properties that affect the ease and amount
of excavation include flooding, depth to a water table, ponding, slope, depth to bedrock
or a cemented pan, hardness of bedrock or a cemented pan, and the amount and size
of rock fragments.

Local roads and streets have an all-weather surface and carry automobile and
light truck traffic all year. They have a subgrade of cut or fill soil material; a base of
gravel, crushed rock, or soil material stabilized by lime or cement; and a surface of
flexible material (asphalt), rigid material (concrete), or gravel with a binder. The ratings
are based on the soil properties that affect the ease of excavation and grading and
the traffic-supporting capacity. The properties that affect the ease of excavation and
grading are depth to bedrock or a cemented pan, hardness of bedrock or a cemented
pan, depth to a water table, ponding, flooding, the amount of large stones, and slope.
The properties that affect the traffic-supporting capacity are soil strength (as inferred
from the AASHTO group index number), subsidence, linear extensibility (shrink-swell
potential), the potential for frost action, depth to a water table, and ponding.

Shallow excavations are trenches or holes dug to a maximum depth of 5 or 6 feet
for graves, utility lines, open ditches, or other purposes. The ratings are based on
the soil properties that influence the ease of digging and the resistance to sloughing.
Depth to bedrock or a cemented pan, hardness of bedrock or a cemented pan, the
amount of large stones, and dense layers influence the ease of digging, filling, and
compacting. Depth to the seasonal high water table, flooding, and ponding may
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restrict the period when excavations can be made. Slope influences the ease of using
machinery. Soil texture, depth to the water table, and linear extensibility (shrink-swell
potential) influence the resistance to sloughing.

Lawns and landscaping require soils on which turf and ornamental trees and shrubs
can be established and maintained. Irrigation is not considered in the ratings. The
ratings are based on the soil properties that affect plant growth and trafficability after
vegetation is established. The properties that affect plant growth are reaction; depth
to a water table; ponding; depth to bedrock or a cemented pan; the available water
capacity in the upper 40 inches; the content of salts, sodium, or calcium carbonate;
and sulfidic materials. The properties that affect trafficability are flooding, depth to a
water table, ponding, slope, stoniness, and the amount of sand, clay, or organic matter
in the surface layer.

Access Roads

Establishing and maintaining access roads in Graham County has always been
difficult. Sedimentation from roads is the largest source of non-point pollution in the
survey area. A new road is often built along the path of an old one and past errors
are repeated. Currently, road construction in the mountains is at an unprecedented
high level. Landowners are reopening old roads to provide access to woodlots and
intermittently used farmland. Roads are opened or built each year for logging on
private and government-owned lands. The largest effort in road construction, however,
is to provide access to real estate developments. In all of these situations, the design
of a low-cost, nonpolluting, and essentially self-maintaining road is needed (fig. 40).

The U.S. Forest Service has supported research and demonstrations on design for
forest access roads for more than 50 years at the Coweeta Hydrologic Laboratory in
the Nantahala Mountains in Macon County, North Carolina. Early work demonstrated
methods of roadbank stabilization that use brush and native grasses or weed species.
Through a series of logging demonstrations, the design of a minimum standard,
intermittent-use road was developed and tested. Features of this design apply to both
seldom used and development access roads and are as follows:

1. Soils and geology are identified on maps, and site selection and/or construction
practices are modified where unstable conditions are located.

2. All exposed soil is revegetated as construction proceeds.

3. The siltation of permanent and intermittent streams is reduced by maintaining a
filter strip of undisturbed soil between the road and the stream channel and by building
at right angles across channels, always using bridges, open pipe, or stream-crossing
fords with geotextile and gravel.

4. Vegetation and brush that are cut from the right-of-way are piled below the
roadway prior to construction. This barrier intercepts sediment-laden storm water or
slows its movement down slope.

5. A covering is provided for loose soil in fills to help control erosion at critical points,
such as stream crossings and dip outlets. Mulch netting or scattered branches, brush,
cut weeds, or grass help to protect the soil until new grass is established.

6. Surface water is removed from the roadbed by out-sloping and broad-based dips
and inside ditches. (In-sloped roads with ditches and culverts are recommended by the
Natural Resources Conservation Service for heavily used areas.)

7. Broad-based dips, which are short sections of reverse grade, intercept storm
water and divert it off the roadbed. Dips are spaced about 200 feet apart and placed
where they can divert water away from stream crossings or steep grades.

8. Maximum grade is restricted to 8 percent wherever possible.

9. Where roadbeds are not graveled, grass is planted on the entire roadway.
Although traffic may kill grass in part of the roadbed, the rest of the roadbed will
remain protected against erosion. Gravel is used on the steeper grades, on problem
soils, or in high-traffic areas. Large, washed rock (3 inch nominal diameter) provides
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Figure 40.—A properly designed, constructed, and maintained access road minimizes soil erosion
and allows year-round use. Broad-based dips, or water bars, shorten the length of slopes and
help to control surface runoff.

an effective erosion-control pavement on light-traffic roads. Gravel bonds best to the
roadbed if it is added immediately after construction, when the soil is loose.

10. Required maintenance for access roads is increased by traffic in winter and
early spring, when the soils are wet and soft. If traffic can be controlled, the annual
mowing of grass and brush, supplemented by the periodic cleaning of dip outlets,
may be the only maintenance needed. Areas of greater traffic may require that the
roadbed be smoothed every 5 to 10 years and the grass and gravel replaced. Areas
of heavy year-round traffic require that the road be upgraded and receive scheduled
maintenance.

The road design developed and tested at Coweeta Hydrologic Laboratory has
influenced Federal, State, and forest industry guidelines and has helped to minimize
erosion and the impact on water quality.

In 2005, the Natural Resources Conservation Service published the booklet “The
Layman’s Guide to Private Access Road Construction in the Southern Appalachian
Mountains,” second edition (available at http://www.hrwc.net/laymans_guide to_
access_road.pdf). This booklet provides information to home builders and developers
on building access roads while minimizing cost and environmental impact. One should
consider the detailed information given in the description of each soil in the “Detailed
Soil Map Units” section and in the tables. More specific information can be obtained
from the local office of the Natural Resources Conservation Service or the Graham
Soil and Water Conservation District.

Sanitary Facilities

Table 13, parts | and Il show the degree and kind of soil limitations that affect
septic tank absorption fields, sewage lagoons, sanitary landfills, and daily cover
for landfill. The ratings are both verbal and numerical. Rating class terms indicate
the extent to which the soils are limited by all of the soil features that affect these
uses. Not limited indicates that the soil has features that are very favorable for the
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specified use. Good performance and very low maintenance can be expected. Slightly
limited indicates that the soil has features that are favorable for the specified use.

The limitations are minor and can be easily overcome. Good performance and low
maintenance can be expected. Somewhat limited indicates that the soil has features
that are moderately favorable for the specified use. The limitations can be overcome or
minimized by special planning, design, or installation. Fair performance and moderate
maintenance can be expected. Very limited indicates that the soil has one or more
features that are unfavorable for the specified use. The limitations generally cannot

be overcome without major soil reclamation, special design, or expensive installation
procedures. Poor performance and high maintenance can be expected.

Numerical ratings in the table indicate the severity of individual limitations. The
ratings are shown as decimal fractions ranging from 0.00 to 1.00. They indicate
gradations between the point at which a soil feature has the greatest negative impact
on the use (1.00) and the point at which the soil feature is not a limitation (0.00).

Septic tank absorption fields are areas in which effluent from a septic tank is
distributed into the soil through subsurface tiles or perforated pipe. Only that part of the
soil between depths of 24 and 60 inches is evaluated. The ratings are based on the
soil properties that affect absorption of the effluent, construction and maintenance of
the system, and public health. Permeability, depth to a water table, ponding, depth to
bedrock or a cemented pan, and flooding affect absorption of the effluent. Stones and
boulders, ice, and bedrock or a cemented pan interfere with installation. Subsidence
interferes with installation and maintenance. Excessive slope may cause lateral
seepage and surfacing of the effluent in downslope areas.

Some soils are underlain by loose sand and gravel or fractured bedrock at a depth
of less than 4 feet below the distribution lines. In these soils the absorption field may
not adequately filter the effluent, particularly when the system is new. As a result, the
ground water may become contaminated.

Sewage lagoons are shallow ponds constructed to hold sewage while aerobic
bacteria decompose the solid and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of compacted soil. Nearly impervious
soil material for the lagoon floor and sides is required to minimize seepage and
contamination of ground water. Considered in the ratings are slope, permeability, depth
to a water table, ponding, depth to bedrock or a cemented pan, flooding, large stones,
and content of organic matter.

Soil permeability is a critical property affecting the suitability for sewage lagoons.
Most porous soils eventually become sealed when they are used as sites for sewage
lagoons. Until sealing occurs, however, the hazard of pollution is severe. Soils that
have a permeability rate of more than 2 inches per hour are too porous for the proper
functioning of sewage lagoons. In these soils, seepage of the effluent can result in
contamination of the ground water. Ground-water contamination is also a hazard if
fractured bedrock is within a depth of 40 inches, if the water table is high enough to
raise the level of sewage in the lagoon, or if floodwater overtops the lagoon.

A high content of organic matter is detrimental to proper functioning of the lagoon
because it inhibits aerobic activity. Slope, bedrock, and cemented pans can cause
construction problems, and large stones can hinder compaction of the lagoon floor. If
the lagoon is to be uniformly deep throughout, the slope must be gentle enough and
the soil material must be thick enough over bedrock or a cemented pan to make land
smoothing practical.

A trench sanitary landfill is an area where solid waste is placed in successive layers
in an excavated trench. The waste is spread, compacted, and covered daily with a thin
layer of soil excavated at the site. When the trench is full, a final cover of soil material
at least 2 feet thick is placed over the landfill. The ratings in the table are based on the
soil properties that affect the risk of pollution, the ease of excavation, trafficability, and
revegetation. These properties include permeability, depth to bedrock or a cemented
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pan, depth to a water table, ponding, slope, flooding, texture, stones and boulders,
highly organic layers, soil reaction, and content of salts and sodium. Unless otherwise
stated, the ratings apply only to that part of the soil within a depth of about 6 feet. For
deeper trenches, onsite investigation may be needed.

Hard, nonrippable bedrock, creviced bedrock, or highly permeable strata in or
directly below the proposed trench bottom can affect the ease of excavation and the
hazard of ground-water pollution. Slope affects construction of the trenches and the
movement of surface water around the landfill. It also affects the construction and
performance of roads in areas of the landfill.

Soil texture and consistence affect the ease with which the trench is dug and
the ease with which the soil can be used as daily or final cover. They determine the
workability of the soil when dry and when wet. Soils that are plastic and sticky when
wet are difficult to excavate, grade, or compact and are difficult to place as a uniformly
thick cover over a layer of refuse.

The soil material used as the final cover for a trench landfill should be suitable for
plants. It should not have excess sodium or salts and should not be too acid. The
surface layer generally has the best workability, the highest content of organic matter,
and the best potential for plants. Material from the surface layer should be stockpiled
for use as the final cover.

In an area sanitary landfill, solid waste is placed in successive layers on the surface
of the soil. The waste is spread, compacted, and covered daily with a thin layer of
soil from a source away from the site. A final cover of soil material at least 2 feet thick
is placed over the completed landfill. The ratings in the table are based on the soil
properties that affect trafficability and the risk of pollution. These properties include
flooding, permeability, depth to a water table, ponding, slope, and depth to bedrock or
a cemented pan.

Flooding is a serious problem because it can result in pollution in areas downstream
from the landfill. If permeability is too rapid or if fractured bedrock, a fractured
cemented pan, or the water table is close to the surface, the leachate can contaminate
the water supply. Slope is a consideration because of the extra grading required to
maintain roads in the steeper areas of the landfill. Also, leachate may flow along the
surface of the soils in the steeper areas and cause difficult seepage problems.

Daily cover for landfill is the soil material that is used to cover compacted solid
waste in an area sanitary landfill. The soil material is obtained offsite, transported to
the landfill, and spread over the waste. The ratings in the table also apply to the final
cover for a landfill. They are based on the soil properties that affect workability, the
ease of digging, and the ease of moving and spreading the material over the refuse
daily during wet and dry periods. These properties include soil texture, depth to a
water table, ponding, rock fragments, slope, depth to bedrock or a cemented pan,
reaction, and content of salts, sodium, or lime.

Loamy or silty soils that are free of large stones and excess gravel are the best
cover for a landfill. Clayey soils may be sticky and difficult to spread; sandy soils are
subject to wind erosion.

Slope affects the ease of excavation and of moving the cover material. Also, it can
influence runoff, erosion, and reclamation of the borrow area.

After soil material has been removed, the soil material remaining in the borrow
area must be thick enough over bedrock, a cemented pan, or the water table to permit
revegetation. The soil material used as the final cover for a landfill should be suitable
for plants. It should not have excess sodium, salts, or lime and should not be too acid.

Construction Materials

Table 14, parts | and Il give information about the soils as potential sources of
gravel, sand, reclamation material, roadfill, and topsoil. Normal compaction, minor
processing, and 