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This is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and agencies of the States,
usually the Agricultural Experiment Stations. In some surveys, other Federal
and local agencies also contribute. The Soil Conservation Service has leader-
ship for the Federal part of the National Cooperative Soil Survey. In line with
Department of Agriculture policies, benefits of this program are available to
all, regardless of race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this seil survey was completed in the period 1969-75.
Soil names and descriptions were approved in 1975. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1975.
This survey was made cooperatively by the Soil Conservation Service and the
Kansas Agricultural Experiment Station. It is part of the technical assistance
furnished to the Sedgwick County Conservation District. _

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps can cause misunderstanding of the detail of mapping and
resylt in erroneous interpretations. Enlarged maps do not show small areas of
contrasting soils that could have been shown at a larger mapping scale.

Cover: Wheat and milo on Blanket silt loam, 1 to 3 percent slopes.
The soil is terraced, farmed on the contour, and stubble mulched.
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Foreword

The Soil Survey of Sedgwick County, Kansas, contains much information
useful in any land-planning program. Of prime importance are the predictions
of soil behavior for selected land uses. Also highlighted are limitations or
hazards to land uses that are inherent in the soil, improvements needed to
overcome these limitations, and the impact that selected land uses will have on
the environment. )

This soil survey has been prepared for many different users. Farmers,
ranchers, foresters, and agronomists can use it to determine the potential of
the soil and the management practices required for food and fiber production.
Planners, community officials, engineers, developers, builders, and homebuyers
can use it to plan land use, select sites for construction, develop soil resources,
or identify any special practices that may be needed to insure proper per-
formance. Conservationists, teachers, students, and specialists in recreation,
wildlife management, waste disposal, and pollution control can use the soil sur-
vey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or un-
derground installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map; the lo-
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the
Cooperative Extension Service.

This soil survey can be useful in the conservation, development, and
productive use of soil; water, and other resources.

YA

Robert K. Griffin

State Conservationist,

Soil Conservation Service

vii
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SOIL SURVEY OF SEDGWICK COUNTY, KANSAS

By Harold L. Penner and William A. Wehmueller, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service
in cooperation with Kansas Agricultural Experiment Station

SEDGWICK COUNTY is in south-central Kansas (see
facing page). It has a total of 1,008 square miles, or
645,120 acres. In 1870, the population of the county was
1,095; in 1970, it was 849,0389. The population has in-
creased rapidly during the past two decades. It is now
about 15.7 percent of the population of Kansas. About 91
percent of the county’s population is urban. Wichita, the
county seat, has a population of 276,554.

The area now known as Sedgwick County became
United States territory in 1803, as part of the Louisiana
Purchase. The county was organized in 1870. It was
named for Union General John Sedgwick. On March 25,
1870, the Wichita townsite plot was filed at El Dorado,
the first county seat.

Except for the northeast corner, the county lies within
the Arkansas River Lowlands section of the Central
Lowland physiographic province (3). The topography is
characterized by the extreme flatness of the broad Ar-
kansas River Valley and the gently rolling slopes rising to
the- uplands adjacent to the valley. The highest point,
about 1,540 feet above sea level, is on the west edge,
a_bouf 5 miles southwest of Andale. The lowest point,
about 1,220 feet above sea level, is where the Arkansas
River flows out of the county to the south.

Drainage of the county is by way of the Arkansas
River and its tributaries. The Arkansas River enters the
county at the northwest corner, flows in a southeastefly
direction to a point north of Wichita, where it turns south
and flows out of the county near the southeast corner.
The Little Arkansas River enters the county near the
center of the north boundary, flows east-southeast, and
joins the Arkansas River at Wichita. South of the Arkan-
sas River, drainage is by Big Slough, Cowskin Creek, the
Ninnescah River, and their tributaries. A narrow strip
along the eastern edge of the county is drained by east-
flowing tributaries of the Walnut River.

An extensive flood diversion system has been con-
structed around Wichita to alleviate recurrent flooding .of

urban areas by the Little Arkansas and Arkansas Rivers
and their tributaries.

General nature of the county

This section gives general information concerning the
county. It describes natural resources, industry, farming,
and climate. ‘

Natural resources

Soil is the most important natural resource in the coun-
ty. Livestock that graze the grassland and crops produced
on farms are marketable products that are affected by
the soil.

Ground water is an important mineral resource of the
county (3). Most water used in the county is ground
water. The principal source of the ground water is the un-
consolidated deposits underlying the Arkansas Valley,
where well yields of a few gallons per minute to over
2,000 gallons per minute are readily obtained. The chemi-
cal quality of the ground water ranges from moderately
hard to extremely hard, depending on the source of the
water. Ground water in the Arkansas Valley is generally
of moderate hardness, but locally it contains undesirable
quantities of dissolved salt and iron. Water from the Per-
mian rocks is generally extremely hard and of limited use
because of its high content of chloride and sulfate ions.

Other mineral resources of Sedgwick County are oil
and gas, salt, gypsum, and sand and gravel.

Oil was first discovered in the county in 1928. Develop-
ment in the county has continued, and in 1960 oil and gas
were produced from 631 wells.

Salt deposits in the Wellington Formation of early Per-
mian age underlie the western half of the county. The
deposits range in thickness from a feather edge near the
center of the county to about 300 feet along the western
edge. Salt is extracted for use as 'a raw material by a
chemical company near Wichita.

Gypsum and anhydrate are in the Wellington Forma-
tion east of the Arkansas River Valley. A gypsum deposit
northeast of Mulvane was worked commercially from
1899 to 1901, but there has been no commercial produc-
tion of gypsum in the county since that time.
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Sand and gravel deposits of Pleistocene age, which un-
derlie about one-third of the county, have been worked
commercially for many years. Most of the pits are near
the Arkansas and Little Arkansas Rivers, where the
overburden is thin. The water table is shallow adjacent to
the rivers, and the sand and gravel is quarried hydrauli-
cally. These. deposits are used extensively for concrete ag-
gregate and as road metal.

Industry

The metropolitan area of Wichita is the most heavily
industrialized area in the State and is the most important
transportation and distribution center. The area is na-
tionally prominent in the manufacture of military and
private aircraft. Other important industries include the
production and refining of petroleum products, chemical
manufacture, milling and storage of grain, meat packing,
metal fabrication, and the manufacture of foundry
products.

Farming

Probably the most reliable record of early farming

methods and statistics dates back to the year 1873, when
the Sedgwick County Agricultural Society was organized.
During the following year there was to be an agricultural
exhibit, but because of the drought and grasshopper in-
festation there was nothing to exhibit. In fact, the county
had to accept outside aid. In 1875, the crops were bounti-
ful, but in 1876 the grasshoppers again caused considera-
ble damage. In 1882 the number of bushels of grain har-
vested was 5,332,320, of which 3,665,610 was corn. Some
of the early crops grown in the county were winter
wheat, rye, spring wheat, corn, barley, oats, buckwheat,
Irish potatoes, sweet potatoes, sorghum, castor beans, cot-
ton, flax, tobacco, broom corn, millet, timothy, and clover.
. Wheat and sorghum are better suited to the climate of
the county than most other crops. They are the main
crops, but alfalfa, corn, oats, barley, rye, and soybeans
and orchards and vegetable crops are grown to some ex-
tent. According to the biennial report of the'Kansas State
Board of Agriculture, the main crops harvested in
Sedgwick County in 1974 were wheat, 252,200 acres; grain
sorghum, 64,900 acres dryland and 4,700 acres irrigated;
corn, 650 acres dryland and 4,140 acres irrigated;
soybeans, 8,000 acres; sorghum for silage, 9,600 acres;
barley, 3,900 acres; and alfalfa hay, 28,800 acres. There
were 2,834,600 pounds of apples and 1,534,000 pounds of
peaches produced the same year.

Livestock is an important source of income in Sedgwick
County. Of the kinds of livestock raised, beef and dairy
cattle are the most important sources of income. Accord-
ing to the biennial report of the Kansas State Board of
Agriculture, there were about 19,300 beef cattle, 7,200

milk cows, 25,600 hogs, 17,600 sheep and lambs, and
150,000 chickens on farms in the county in 1974.

Most of the towns have facilities for handling and stor-
ing grain. Railroads provide a means of transporting
grain to terminal elevators and of transporting grain,
livestock, and livestock products to markets to the east
and west. The Federal and State highways that cross the
county provide access to markets by truck.

Climate

By L. DEAN BARK, climatologist, Kans. Agricultural Experiment Sta-
tion, Manhattan, Kans.

Sedgwick County has a typical continental climate, as
would be expected of a location in the interior of a large
land mass in the middle latitudes. Such a climate is
characterized by large daily and annual variations in tem-
perature. Winters are cold because air frequently moves
in from the polar regions, but they last only from
December through February. Warm summer tempera-
tures last for about 6 months every year, and the transi-
tion seasons, spring and fall, are short. The warm tem-
peratures provide a long growing season for crops in the
county.

Sedgwick County is generally along the western edge
of the flow of moisture-laden air from the Gulf of Mexico.
Shifts in this current produce a large range in the amount
of precipitation received. Precipitation is heaviest from
May through September. A large part of it falls as late
evening or nighttime thunderstorms. Precipitation in dry
years is marginal for farming, and even in wet years pro-
longed periods without rain often produce stress in crops.

Table 1 gives data on temperature and precipitation for
the survey area, as recorded at Wichita for the period
1954 to 1970. Table 2 shows probable dates of the first
freeze in fall and the last freeze in spring. Table 3 pro-
vides data on length of the growing season.

In winter the average temperature is 33.3 degrees F,
and the average daily minimum temperature is 23.0
degrees. The  lowest temperature on record, which oc-
curred at Wichita on February 12, 1899, is minus 22
degrees. In summer the average temperature is 78.9
degrees, and the average daily maximum temperature is
90.1 degrees. The highest recorded temperature, which
occurred on August 12, 1936, is 114 degrees.

The average annual precipitation is 28.93 inches. Of this
total, 21.26 inches, or 73 percent, usually falls in April
through September, which includes the growing season
for most crops. In 2 years out of 10, the rainfall in April
through September is less than 12.75 inches. The heaviest
1-day rainfall during the period of record was 7.99 1nches
at Wichita on September 7, 1911.

Average seasonal snowfall is 154 inches. The greatest
snow depth at any one time during the period of record
was 40 inches during the winter of 1911-12. .On the
average, 17 days have at least 1 inch of snow on the
ground. The snow usually does not stay on the ground
more than 3 days in succession.

The prevallmg wind is usually from the south but in
February it is northerly. Average annual windspeed is 13
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miles per hour; it is highest, 15 miles per hour, in March
and April. The percent of possible sunshine averages 77
in summer and 61 in winter.

Tornadoes and severe thunderstorms occur occasionally
in Sedgwick County. These storms are usually local in ex-
tent and of short duration so that the risk of damage is
small. Hail falls during the warmer part of the year, but
it is infrequent and local in extent. Crop damage by hail
is less in this part of the State than it is further west.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more distant.
Thus, through correlation, they classified and named the
soils according to nationwide, uniform procedures.

After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils. on aerial photographs. These photographs
show woodlands, buildings, field borders, roads, and other
details that help in drawing boundaries accurately. The
soil map at the back of this publication was prepared
from aerial photographs.

The areas shown on a soil map are called soil map units.
Some map units are made up of one kind of soil, others
are made up of two or more kinds of soil, and a few have
little or no soil material at all. Map units are discussed in
the sections “General soil map for broad land-use
planning” and “Soil maps for detailed planning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for en-
gineering tests. The soils are field tested, and interpreta-
tions of their behavior are modified as necessary during
the course of the survey. New interpretations are added
to meet local needs, mainly through field observations of
different - kinds of soil in different uses under different
levels of management. Also, data are assembled from
other sources, such as test results, records, field ex-
perience, and information available from state and local
specialists. For example, data on crop yields under
defined practices are assembled from farm records and
from field or plot experiments on the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed in-
formation then needs to be organized so that it is readily
available to different groups of users, among them far-
mers, managers of rangeland and woodland, engineers,
planners, devélopers and builders, homebuyers, and those
seeking recreation.

General soil map for broad land-use
planning

The general soil map at the back of this publication
shows, in color, map units that have a distinet pattern of
soils and of relief and drainage. Each map unit is a unique
natural landscape. Typically, a map unit consists of one or
more major soils and some minor soils. It is named for
the major soils. The soils making up one unit can occur in
other units but in a different pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for
general kinds of land use. Areas that are, for the most
part, suited to certain kinds of farming or to other land
uses can be identified on the map. Likewise, areas of soils
having properties that are distinetly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one map unit differ from place to
place in slope, depth, stoniness, drainage, or other charac-
teristics that affect their management.

Map unit descriptions

1. Lesho-Lincoln-Canadian

Soils that are shallow to deep over sand; are nearly level
and somewhat poorly drained, well drained, and
somewhat excessively drained; have a sandy substratum;
and formed in alluvial sediments

This nearly level map unit is on flood plains and ter-
races (fig. 1). It occupies about 8 percent of the county. It
is about 25 percent Lesho soils; 20 percent Lincoln soils;
20 percent Canadian soils; and 35 percent well drained
Elandco, Naron, and Pratt soils, poorly drained Plevna
soils, and somewhat poorly drained Waldeck soils.

In most places Lesho soils are slightly lower in eleva-
tion than Lincoln and Canadian ‘soils. Lesho soils are
somewhat poorly drained, Lincoln soils are somewhat ex-.
cessively drained, and Canadian soils are well drained.
Lesho and Lincoln soils have a loam surface layer and a
seasonal high water table. Canadian soils have a fine
sandy loam surface layer and do not have a water table
within 6 feet of the surface.
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This map unit is used for range and cultivated crops.
Most of the range is in poor to fair condition. Lincoln and
Lesho soils are used primarily as range, and Canadian
soils are dominantly used as cropland. The principal crops
planted on Canadian soils are grain sorghum and wheat.
Wetness and soil blowing are the main limitations if these
soils are used for farming and for most other purposes.
Also, flooding is common on the Lesho and Lincoln soils.

Only the Canadian soils in this map unit have good
potential for cultivated farm crops and specialty crops
and fair potential for urban uses. Wetness and flooding
are such severe limitations and are so difficult to over-
come that the potential of Lesho and Lincoln soils for
farm crops and residential and other urban uses is poor.
The potential for development of wetland wildlife habitat
is very poor to fair.

2. Naron-Farnum-Carwile

Deep, nearly level, well drained and somewhat poorly
drained soils that have a loamy subsoil; formed in old al-
luvial sediments

These nearly level soils parallel the Arkansas River.
They are in terrace positions above flood plain soils and
below upland soils.

This map unit occupies about 9 percent of the county.
It is about 40 percent Naron soils; 25 percent Farnum
Joam, sandy substratum; 25 percent Carwile soils; and 10
percent somewhat poorly drained Drummond soils, well
drained Farnum soils, and moderately well drained Tabler
soils.

In most places Naron soils and Farnum loam, sandy
substratum, are slightly higher in elevation than Carwile
soils. They are well drained, whereas Carwile soils are
somewhat poorly drained. Naron and Carwile soils have a
fine sandy loam surface layer, and Farnum loam, sandy
substratum, has a loam surface layer. Carwile soils have a
seasonal high water table.

This map unit is used mainly for cultivated crops.
Wheat and grain sorghum are the principal crops. If ir-
rigation water is available, corn, soybeans, and alfalfa are
“grown. In wet years alfalfa on the Carwile soils is
. damaged or completely drowned out. Carwile soils have
good potential for cultivated crops if they are adequately
drained. Crops that mature in spring are best suited to
Farnum loam, sandy substratum, because this soil does
not have the capacity to store large reserves of water
during periods of drought. The potential for development
‘of openland wildlife habitat is good.

3. Elandco-Canadian

Deep, nearly level, well drained soils that have a loamy
subsoil; formed in alluvial sediments

This nearly level map unit is on flood plains and low
terraces (fig. 2). It occupies about 8 percent of the county.
It is about 45 percent Elandco soils; 30 percent Canadian
soils; and 25 percent somewhat poorly drained Lesho

soils, somewhat excessively drained Lincoln soils, poorly
drained Plevna soils, moderately well drained Tabler soils,
and somewhat poorly drained Waldeck soils.

Elandco and Canadian soils are at about the same level
on the landscape, but the occasionally flooded and
frequently flooded Elandco soils are at lower elevations.
Both soils are well drained. Elandco soils have a surface
layer of silt loam, and Canadian soils have a surface layer
of fine sandy loam.

This map unit is used mainly for cultivated crops.
Wheat, grain sorghum, and alfalfa are the principal crops.
Some areas where good-quality water is available are ir-
rigated. Orchards, corn, and vegetables are irrigated.

Flooding and soil blowing are the main hazards. In the
city of Wichita the soils are protected by the Wichita-Val-
ley Center floodway. The potential for urban uses in this
area is good. In areas that are not protected against
flooding, the potential for urban uses is poor to fair. The
potential for development of openland wildlife habitat is
good.

4. Goessel-Tabler-Farnum

Deep, nearly level and gently sloping, moderately well
drained and well drained soils that have a clayey or
loamy subsoil; formed in old alluvial sediments

These nearly level to gently sloping soils are east of the
Little Arkansas River and north of the city of Wichita.
They are on terraces and uplands (fig. 3).

This map unit occupies about 9 percent of the county.
It is about 30 percent Goessel soils; 25 percent Tabler
soils; 25 percent Farnum soils; and 20 percent well
drained Blanket, Elandco, Irwin, and Rosehill soils.

In most places Farnum soils are slightly higher -on the
landscape than Goessel and Tabler soils. Goessel and Ta-
bler soils are moderately well drained, and Farnum soils
are well drained. Goessel soils have a silty clay surface
layer, Tabler soils have a silty clay loam surface layer,
and Farnum soils have a loam surface layer. Goessel and
Tabler soils have a high shrink-swell potential, and Far-
num soils have a moderate shrink-swell potential.

This map unit is used mainly for cultivated crops.
Wheat, grain sorghum, alfalfa, and soybeans are the prin-
cipal crops. A few small areas are used as range, and a
few areas are seeded to bromegrass or fescue and used as
pasture.

In most areas of Goessel and Tabler soils, some type of
surface drainage is needed to realize the maximum crop
potential. Some slopes are long enough and sloping
enough to require a terrace system. The high shrink-swell
potential of the Goessel and Tabler soils is a severe
limitation for urban uses. The potential for development
of open wildlife habitat is fair to good.

5. Irwin-Goessel-Rosehill

Deep and moderately deep, mearly level to sloping,
moderately well drained and well drained soils that have
a clayey subsoil; formed in old alluvial sediments and
shale residuum



SEDGWICK COUNTY, KANSAS 5

These nearly level to sloping soils are on uplands in the
eastern part of the county. They formed dominantly in
clayey alluvial sediments, but in some small areas they
formed in shale residuum (fig. 4).

This map unit occupies about 17 percent of the county.
It is about 35 percent Irwin soils, 25 percent Goessel soils,
20 percent Rosehill soils, and 20 percent well drained
Blanket, Clime, Elandco, and Farnum soils and moderate-
ly well drained Tabler soils.

In most places Goessel soils are on the more nearly
level parts of the landscape, and Irwin and Rosehill soils
are in the more sloping areas. Irwin and Rosehill soils are
well drained, and Goessel soils are moderately well
drained. Goessel and Rosehill soils have a silty clay sur-
face layer, and Irwin soils have a silty clay loam surface
layer.

This map unit is used mainly for cultivated crops. The
soils are best suited to small grain because droughtiness
is a factor in most years, especially in July and August.
Wheat and grain sorghum are the principal crops. Some
alfalfa and soybeans are occasionally grown. Most range
is in poor to fair condition because most grazing areas are
small and have been continuously overused. Most farms
are the cash-grain type or are general farms on which
some livestock is raised.

If adequately protected against erosion, this map unit
has fair to good potential for cultivated crops. The hazard
of erosion can be overcome by a terrace system and a
selection of crops that include small grain and legumes.
The high shrink-swell potential of the major soils is such
a severe limitation and is so difficult to overcome that the
potential for residential and other urban uses is poor. The
potential for development of open wildlife habitat is fair
to good.

6. Shellabarger-Milan-Renfrow

Deep, gently sloping and sloping, well drained soils that
have a loamy or clayey subsoil; formed in old alluvial
sediments and shaly clay residuum

These gently sloping and sloping soils are on uplands in
the southwestern part of the county adjoining the Nin-
nescah River drainage system (fig. 5).

This map unit occupies about 9 percent of the county.
It is about 25 percent Shellabarger soils; 25 percent Milan
soils; 20 percent Renfrow soils; and 80 percent well
drained Blanket, Canadian, Farnum, Naron, Owens, and
Vernon soils, moderately well drained Tabler soils,
somewhat poorly drained Carwile soils, and poorly
drained Plevna soils.

In most places Shellabarger soils occupy the more slop-
ing part of the landscape, whereas Milan soils occupy the
intermediate parts of the landscape and Renfrow occupy
foot slopes. All the soils are well drained. Shellabarger
soils have a sandy loam surface layer, Milan soils have a

loam surface layer, and Renfrow soils have a silty clay
loam surface layer.

This map unit is used mainly for crops, but some small
areas are still in native range. The range is dominantly in
areas of Renfrow, Owens, and Vernon soils. The soils in
this map unit are subject to soil blowing and water ero-
sion. They have fair to good potential for cultivated farm
crops if conservation practices protect them against ero-
sion. Shellabarger and Milan soils have slight to moderate
limitations for urban and residential development. The
potential for development of openland wildlife habitat is
good.

7. Renfrow-Blanket-Owens

Deep and shallow, nearly level to strongly sloping, well
drained soils that have a clayey subsoil; formed in clay
shale residuum and old clayey alluvial sediments

These nearly level to strongly sloping soils are on
uplands in the western part of the county, in the Nin-
nescah River watershed. Renfrow and Owens soils
formed in clayey shale residuum, and .Blanket soils
formed in old clayey alluvial sediments (fig. 5).

This map unit occupies about 5 percent of the county.
It is about 50 percent Renfrow soils; 30 percent Blanket
soils; 10 percent Owens soils; and 10 percent well drained
Milan and Vernon soils, moderately well drained Tabler
soils, and somewhat poorly drained Carwile soils.

Owens soils are typically on the strongly sloping parts
of the landscape, Renfrow soils are typically in the gently
sloping areas, and Blanket soils are in the nearly level
areas. Renfrow soils have a silty clay loam surface layer,
Blanket soils have a silt loam surface layer, and Owens
soils have a clay loam surface layer.

This map unit is used mainly for crops. Most of the
acreage is used for wheat and grain sorghum. Some areas,
especially areas of Owens soils, are used as range. Ero-
sion and droughtiness are the main limitations of these
soils for farming and for most other purposes.

This map unit has poor to good potential for cultivated
farm crops. Protection against erosion is needed. Owens
soils are better suited to native grass range than to other
uses. Good range management is needed on the shallow
Owens soils to control erosion and keep the range in good
condition. Nearly all the farms are the cash-grain type or
cattle farms. The potential for development of openland
wildlife habitat is fair to good.

8. Blanket-Farnum-Vanoss

Deep, nearly level to sloping, well drained soils that have
a loamy or clayey subsoil; formed in old clayey, silty,
and loamy sediments

This map unit occupies uplands in the central third of
the county (fig. 6). It makes up about 35 percent of the
county. It is about 35 percent Blanket soils; 30 percent
Farnum soils; 15 percent Vanoss soils; and 20 percent
well drained Elandco and Milan soils, moderately well
drained Tabler soils, and somewhat poorly drained Drum-
mond and Waurika soils.
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Blanket soils typically are on the nearly level and
gently sloping parts of the landscape. Farnum soils typi-
cally are on gently sloping parts, and Vanoss soils typi-
cally are on the gently sloping-and sloping parts of the
landscape. Blanket and Vanoss soils have a silt loam sur-
face layer, and Farnum soils have a loam surface layer.

This map unit is used mainly for crops. Wheat and
grain sorghum are the main crops. Some small areas are
used as range and pasture. The soils are well suited to all
dryland crops and grasses commonly grown in the county.
Shortages of moisture may be a limitation, and in places
there is not enough ground water for irrigation. Water
erosion is a hazard in the gently sloping and sloping
areas. Flooding sometimes occurs along drainageways.
Most farms are the cash-grain type, but some are dairies
and others are general farms on which some livestock is
raised.

If adequately protected against erosion, this map unit
has good potential for cultivated farm crops. Erosion is
the main limitation of these soils for farming and for
most other purposes. This map unit has slight and
moderate limitations for urban and residential develop-
ment. The potential for development of openland wildlife
habitat is good.

Broad land-use considerations

Deciding which land should be used for urban develop-
ment is an important issue in the survey area. Each year
a considerable acreage is developed for urban uses in
Wichita, Derby, Clearwater, Goddard, and other cities in
the county. An estimated 90,000 acres, or nearly 14 per-
cent of the survey area, is urban or built-up land. The
general soil map is most helpful in planning the general
outline of urban areas; it cannot be used for the selection
of sites for specific urban structures. In general, the soils
that have good potential for cultivated crops also have
good potential for urban development. The data about
specific soils in this survey can be helpful in planning fu-
ture land-use patterns. 4

Areas where the soils are so unfavorable that urban
development is impossible are not extensive. Large areas
of the Lesho-Lincoln-Canadian map unit, however, are on
flood plains where flooding and a high water table are
severe limitations. Also, urban development is very costly
on the clayey soils in the Goessel-Tabler-Farnum and
Irwin-Goessel-Rosehill map units. The shrink-swell poten-
tial is high in these soils.

In large areas of the county are soils that can be
developed for urban uses at a low cost. These areas in-
clude parts of the Blanket-Farnum-Vanoss map unit that
are not on flood plains, the Shellabarger-Milan-Renfrow
map unit, and the Naron-Farnum-Carwile map unit. The
excellent potential of these map units for farming should
not be overlooked when broad land uses are considered.

Vegetables and other specialty crops are uniquely
suited to parts of the Naron-Farnum-Carwile map unit if
proper drainage systems are installed where needed. Also

good for such crops are parts of the Lesho-Lincoln-
Canadian and the Blankeét-Farnum-Vanoss map units.
These soils are well drained and warm up earlier in
spring than the more clayey, wetter soils. Where bedrock
is not too shallow, nurseries are also well suited to these
well drained soils.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and
developing soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol that
identifies the soil on the detailed soil maps. Each soil
description includes general facts about the soil and a
brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or soils
for which the unit is named. Most of the delineations
shown on the detailed soil map are phases of soil series.

Soils that have profiles that are alike or almost alike
make up a soil series. Except for allowable differences in
texture of the surface layer or of the underlying sub-
stratum, all the soils of a series have major horizons that
are similar in composition, thickness, and arrangement in
the profile. A soil series commonly is named for a town or
geographic feature near the place where a soil of that se-
ries was first observed and mapped. Milan and Rosehill,
for example, are the names of two soil series.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soil phase
commonly indicates a feature that affects use or manage-
ment. For example, Irwin silty clay loam, 2 to 6 percent
slopes, eroded, is one of three phases within the Irwin se-
ries.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map unit.
Some of these soils have properties that differ substan-
tially from those of the dominant soil or soils and thus
could significantly affect use and management of the map
unit. These soils are described in the description of each
map unit. Some of the more unusual or strongly contrast-
ing soils that are included are identified by a special sym-
bol on the soil map.
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Most mapped areas include places that have little or no
soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineated
on the soil map and given descriptive names. Pits is an
example. Some of these areas are too small to be
delineated and are identified by a special symbol on the
soil map.

The acreage and proportionate extent of each map unit
are given in table 4, and additional information on proper-
ties, limitations, capabilities, and potentials for many soil
uses is given for each kind of soil in other tables in this
survey. (See “Summary of tables.”) Many of the terms
used in describing soils are defined in the Glossary.

Aa—Albion-Shellabarger sandy loams, 1 to 4 percent

slopes. This map unit consists of gently sloping to undu-
lating, well drained and somewhat excessively drained
soils on uplands. Individual areas of this unit range from
20 to 240 acres in size. They are 60 to 75 percent Albion
soils and 25 to 40 percent Shellabarger soils. Albion soils
are on the ridges of the undulations, and Shellabarger
soils are on the middle and lower parts of the undulations.
The two soils are so intricately mixed or are in areas so
small in size that it is not practical to separate them in
mapping.
" Typically, the Albion soil has a surface layer of brown
sandy loam about 9 inches thick. The subsoil is about 17
inches thick. The upper part is reddish brown, friable
sandy loam; the lower part is reddish brown, friable
coarse sandy loam. The substratum is yellowish red sand.
In places, scattered pebbles as much as 1 inch in diameter
are throughout the profile.

Typically, the Shellabarger soil has a surface layer of
dark brown sandy loam about 10 inches thick. The subsoil
is about 30 inches thick. The upper part is dark reddish
brown, friable sandy loam; the lower part is yellowish
red, firm sandy clay loam. The substratum is yellowish
red sand.

Included with these soils in mapping are small areas of
Milan, Pratt, and Vernon soils, which make up 5 to 15
percent of the unit. Milan soils have a clay loam subsoil,
Pratt soils are sandy, and Vernon soils have a clayey sub-
soil. Pratt soils are on the steeper parts of the landscape,
Milan soils are in concave areas, and Vernon soils are at
the base of some slopes.

Permeability is moderately rapid in the Albion soil and
moderate in the Shellabarger soil. Available water capaci-
ty is low in the Albion soil and moderate in the Shel-
labarger soil. Both soils are sandy. Crops on Albion soil
frequently are under stress during periods of drought.
The surface layer is slightly acid to medium acid. The
root zone of the Albion soil is restricted by the sand sub-
stratum.

Most areas of this unit are cultivated to wheat and
sorghum. Soil blowing and water erosion are hazards if
these soils are cultivated. Minimum tillage and winter
cover crops help prevent excessive soil loss. A few areas
have slopes that are long enough and smooth enough to
be terraced and farmed on the contour. Returning crop

residue to the soil or regularly adding other organic
material improves fertility and helps control soil blowing.

The use of these soils as pastureland or hayland is ef-
fective in controlling erosion. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and soil in condition.

These soils are well suited to trees grown as wind-
breaks and environmental plantings. Suitable species and
site preparation are necessary for successful tree culture.

These soils are suitable for building site development
and for onsite waste disposal if proper design and proper
installation procedures are used. Excessive seepage from
sewage lagoons can be prevented by special treatment to
seal the bottom of the lagoon. Similar treatment is needed
in pond reservoir areas. These soils have slight to
moderate limitations if they are used for recreational pur-
poses. Capability unit IIIe-6; Sandy range site.

Ab—Albion and Shellabarger sandy loams, 7 to 15
percent slopes. This map unit consists of strongly sloping
to rolling, well drained and somewhat excessively drained
soils on uplands. Individual areas of this unit range from
20 to 60 acres in size and typically occur as long, narrow
bands where terraces or uplands break to alluvial plains.
Each of the principal components makes up 40 to 80 per-
cent of the areas, and either may be dominant. Albion
soils are typically on the narrow ridges or on the steeper
parts of slopes, and Shellabarger soils are on the middle
parts of slopes and on foot slopes. The two soils are so in-
tricately mixed or are in areas so small in size that it is
not practical to separate them in mapping.

Typically, the Albion soil has a surface layer of brown
sandy loam about 8 inches thick. The subsoil is about 17
inches thick. The upper part is reddish brown, friable
sandy loam; the lower part is reddish brown, friable
coarse sandy loam. The substratum is yellowish red sand.
In places, scattered pebbles as much as 1 inch in diameter
are throughout the profile.

Typically, the Shellabarger- soil has a surface layer of
dark brown sandy loam about 10 inches thick. The subsoil
is about 30 inches thick. The upper part is dark reddish
brown, friable sandy loam; the lower part is yellowish
red, firm sandy clay loam. The substratum is yellowish
red sandy loam.

Included with these soils in mapping are small areas of
Milan and Vernon soils, which make up 5 to 15 percent of
the unit. Milan soils have more clay in the subsoil, and
Vernon soils have a clayey and silty shale substratum at a
depth of 20 to 40 inches. Milan soils are adjacent to the
drainageways that dissect the unit, and Vernon soils are
typically at the base of some slopes and adjacent to some
drainageways.

Permeability is moderately rapid in the Albion soil and
moderate in the Shellabarger soil. Available water capaci-
ty is low in the Albion soil and moderate in the Shel-
labarger soil. Both soils are sandy. The surface layer is
slightly acid to medium acid. The root zone of the Albion
soil is restricted by the sand substratum.
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Nearly all areas of this unit are in native grass. If cul-
tivated, these soils are subject to severe water erosion.
They are well suited to native grass, but proper stocking
rates and timely deferment of grazing are necessary to
maintain the good quality of the grass.

These soils are well suited to trees grown as wind-
breaks and environmental plantings. Suitable species and
site preparation are necessary for successful tree culture.

_Where slopes are more than 8 percent, limitations for
building sites are moderate because of the slope and the
erosion hazard. The erosion hazard can be minimized by
avoiding excessive stripping of soil and by resodding bare
areas as soon as possible. Sewage lagoons and pond reser-
voir areas can seep unless a sealer is used. These soils
have slight to severe limitations for recreational areas,
depending on the slope. Capability unit VIe-1; Sandy
range site.

"Ba—Blanket silt loam, 0 to 1 percent slopes. This
nearly level, well drained soil is on broad upland divides
and in upland valleys. Individual areas of this unit are ir-
regular in shape and range from 40 to several hundred
acres in size..

Typically, the surface layer is dark grayish brown silt
loam about 14 inches thick. The subsoil is silty clay about
32 inches thick. The upper part is dark grayish brown and
firm; the next part is grayish brown and very firm; the
lower part is brown and very firm. The substratum to a
depth of 60 inches is light brown silty clay loam that is
mottled with yellowish brown and has few soft masses
and threads of calcium carbonate.

Included with this soil in mapping are small areas of
moderately well drained Tabler soils and somewhat
poorly drained Waurika soils in shallow depressions and
drainageways. These soils make up 10 to 15 percent of
the unit.

Water and air move through this soil at a moderately
slow rate, and runoff from cultivated areas is very slow.
Available water capacity is high. Reaction ranges from
slightly acid to mildly alkaline in the 'surface layer. Natu-
ral fertility is high, and organic-matter content is
moderate. The surface layer is friable and can be easily
tilled throughout a fairly wide range in moisture content.
Root growth is not restricted by any type of compacted
layer.

- Most areas of this soil are farmed. The soil has good
potential for cultivated crops, hay, pasture, and trees. It
has ‘poor to fair potential for most engineering uses.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. In a few
areas slopes are long enough to be terraced and farmed
on the contour. Returning crop residue to the soil or
regularly adding other organic material improves fertility
and increases water infiltration.

The use of the soil as pastureland or hayland is effec-
tive in maintaining fertility and good tilth. Overgrazing or
grazing when the soil is too wet, however, causes surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use

during wet periods help to keep the pasture and soil in
good condition.

This soil is well suited to trees grown as windbreaks
and environmental plantings. Suitable species and site
preparation are necessary for successful tree culture.

This soil is suitable for building sites, but the moderate
shrink-swell potential and low strength adversely affect
construction. The slow percolation rate is a severe limita-
tion if the soil is used for septic tank absorption fields.
This limitation can be overcome, to a degree, by increas-
ing the size of the filter field. The soil has slight limita-
tions if it is used for sewage lagoons. It has slight to
moderate limitations if used for recreational areas. Capa-
bility unit I-2; Loamy Upland range site.

Bb—Blanket silt loam, 1 to 3 percent slopes. This
gently sloping, well drained soil is on upland valley side
slopes and upland ridges. Individual areas of this unit are
irregular in shape and range from 20 to several hundred
acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 12 inches thick. The subsoil is silty clay about
30 inches thick. The upper part is dark grayish brown and
firm; the next part is grayish brown and very firm; the
lower part is brown and very firm. The substratum to a
depth of 60 inches is light brown silty clay loam that is
mottled with yellowish brown and has' few soft masses,
films, and threads of calcium carbonate.

Included with this soil in mapping are small areas of
Farnum, Irwin, and Vanoss soils. Any one or all three of
these soils can occur near the edges of this unit. They
make up 5 to 15 percent of the unit. Farnum soils are
more sandy than this Blanket soil, Irwin soils are less
gradational between the surface layer and subsoil and do
not decrease appreciably in clay content in the lower part,
and Vanoss soils are less clayey.

Water and air move through this soil at a moderately
slow rate, and runoff from -cultivated areas is slow.
Available water capacity is high. Reaction ranges from
slightly acid to mildly alkaline in the surface layer. Natu-
ral fertility is high, and organic-matter content is
moderate. The surface layer is friable and can be easily
tilled throughout a fairly wide range in moisture content.
Root growth is not impeded by any type of restrictive
layer. In some small eroded areas, which are identified on
the soil map by a spot symbol, the surface layer is about
7 inches thick. In these areas, runoff is medium and rills
are common.

Most areas of this soil are farmed. The soil has good
potential for cultivated crops, hay, pasture, and trees. It
has poor to fair potential for most engineering uses.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. If the
soil is used for cultivated crops, there is a hazard of ero-
sion. Minimum tillage and minimum use of row crops help
prevent excessive soil loss. Most areas should be terraced
and farmed on the contour. Returning crop residue to the
soil improves fertility and increases water infiltration.
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The use of the soil as pastureland or hayland is effec-
tive in controlling erosion. Overgrazing or grazing when
the soil is too wet, however, causes surface compaction,
excessive runoff, and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and soil in good condition.

This soil is well suited to trees grown as windbreaks
and environmental plantings. Suitable species and site
preparation are necessary for successful tree culture.

This soil is suitable for building sites, but the moderate
shrink-swell potential and low strength adversely affect
construction. The slow percolation rate is a severe limita-
tion if the soil is used for septic tank absorption fields.
This limitation can be overcome, to a degree, by increas-
ing the size of the filter field. The soil has slight limita-
tions if it is used for sewage lagoons. It has slight to
moderate limitations if used for recreational purposes.
Capability unit IIe-2; Loamy Upland range site.

Ca—Canadian fine sandy loam. This nearly level, well
drained soil is on low terraces that are rarely flooded. In-
dividual areas of this unit are irregular in shape and
range from 20 to several hundred acres in size.

Typically, the surface layer is brown fine sandy loam
about 20 inches thick. The subsoil is about 15 inches of
brown, very friable sandy loam. The substratum to a
depth of 60 inches is light brown sandy loam.

Included with this soil in mapping are small areas of
well drained Naron soils and somewhat poorly drained
Waldeck soils. The Naron soils occupy narrow ridges, and
the Waldeck soils are in narrow drainageways. The Naron
and Waldeck soils make up about 5 to 10 percent of the
unit.

Water and air move through this soil at a moderately
rapid rate, and runoff is slow. Available water capacity is
moderate. Reaction is slightly acid or neutral in the sur-
face layer and ranges from slightly acid to moderately al-
kaline in the subsoil. Natural fertility is medium, but the
organic-matter content in the surface layer is frequently
low because of winnowing and tillage practices. The sur-
face layer is very friable and can be easily tilled
throughout a wide range in moisture content.

Most areas of this soil are farmed. The soil has good
potential for cultivated crops, hay, pasture, and trees. It
has fair to good potential for most engineering uses.

This soil is suited to wheat and milo and to grasses and
legumes for hay and pasture. If irrigated, it is well suited
to corn, soybeans, alfalfa, orchards, and truck crops.
Minimum tillage and winter cover crops help to control
soil blowing. Returning crop residue to the soil or regu-
larly adding other organic material helps to maintain the
content of organic matter, reduce crusting, and increase
water retention.

This soil is well suited to trees grown as windbreaks
and environmental plantings and to orchards and truck
crops. Seeds, cuttings, and seedlings survive and grow
well if the soil is irrigated and competing vegetation is
controlled or removed. Competing vegetation can be con-
trolled by site preparation and spraying.

This soil is suitable for building site development and
for onsite waste disposal if proper design and proper in-
stallation procedures are used and if areas are protected
against flooding. It lacks sufficient strength and stability
to support vehicular traffic, but this limitation can be
overcome by strengthening or replacing the base materi-
al. Excessive seepage from sewage lagoons can be
prevented by special treatment to seal the lagoon. The
soil has slight to severe limitations for recreational areas,
depending on the frequency of flooding. Capability unit I-
1; Sandy range site.

Cb—Canadian-Waldeck fine sandy loams. This map
unit consists of nearly level to gently undulating, well
drained and somewhat poorly drained soils.on flood plains
and low terraces that are rarely flooded. Individual areas
of this unit range from 40 to several hundred acres in size
and are from 60 to 80 percent Canadian soils and 20 to 35
percent Waldeck soils. Canadian soils have plane or con-
vex surfaces. Waldeck soils are in swales, drainageways,
and low-lying areas. The two soils are so intricately mixed
or are in areas so small in size that it is not practical to
separate them in mapping.

Typically, the Canadian soil has a surface layer of
brown fine sandy loam about 20 inches thick. The subsoil
is about 15 inches of brown, very friable sandy loam. The
substratum is light brown sandy loam.

Typically, the Waldeck soil has a surface layer of dark
gray sandy loam about 14 inches thick. The next layer is
about 13 inches of light brownish gray, very friable sandy
loam with common, medium, distinct, yellowish brown
mottles. The substratum is pale brown coarse sand with
common, medium, distinct mottles of yellowish brown.

Included with these soils in mapping are small areas of
Naron soils and Farnum loam, sandy substratum. These
included soils make up 5 to 20 percent of the unit. They
contain more clay in the subsoil than the Canadian and
Waldeck soils are are on similar landscapes.

Permeability is moderately rapid in these Canadian and
Waldeck soils. The Waldeck soil has a water table that
fluctuates between depths of 2 and 8 feet. Available
water capacity in both soils is moderate. Runoff is slow
on both soils. Reaction is slightly acid in the surface layer
of the Canadian soil and mildly alkaline in the surface
layer of the Waldeck soil. The root zone is moderately
deep in the Waldeck soil and deep in the Canadian soil.

Most areas of these soils are cultivated to wheat and
sorghum. Orchards and truck crops are common where ir-
rigation water is available. A few areas are used for hor-
ticultural crops and sod. The soils have good potential for
range and pasture, for trees and shrubs grown as wind-
breaks and environmental plantings, and for some en-
gineering uses. If these soils are cultivated, maintaining
an adequate vegetative cover and ground mulch helps
prevent excessive soil losses caused by soil blowing and
improves the moisture supplying capacity.

If these soils are protected from flooding, they are
suitable for building site development and for onsite
waste disposal. Proper design and proper installation
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procedures are needed. The soils lack sufficient strength
and stability to support vehicular traffic, but this limita-
tion can be overcome by strengthening or replacing the
base. material. Excessive seepage from sewage lagoons
can be prevented by special treatment to seal the lagoon.
‘The Waldeck soil has severe limitations for sanitary facili-
ties and community development. The main limitation is
the high water table. Little can be done to lower the
water table.

The Waldeck soil has favorable characteristics for ex-
cavated ponds. Both soils have slight to moderate limita-
tions if they are used for recreational purposes. Capabili-
ty unit I-1; Canadian soil in Sandy range site, Waldeck
soil in Subirrigated range site.

Cc—Carwile fine sandy loam. This nearly level,
‘somewhat poorly drained soil is on uplands. Individual
areas of this unit are irregular in shape and range from
20 to several hundred acres in size.

Typically, the surface layer is dark brown fine sandy
loam about 18 inches thick. The subsoil is about 42 inches
thick. The upper part is dark grayish brown, firm clay
loam with strong brown mottles; the lower part is dark
grayish brown clay loam with common strong brown mot-
tles.

Included with this soil in mapping are small areas of
moderately well drained Tabler soils,” somewhat poorly
drained Drummond soils, and well drained Farnum soils.
The Tabler soils are better drained than this Carwile soil.
The Drummond soils occupy shallow depressions, and the
Farnum soils occupy narrow ridges at a slightly higher
elevation. These included areas make up 10 to 20 percent
of the unit.

Water and air move through this soil at a slow rate,
and runoff is slow or ponded. Unless the soil is drained, a
water table is at or near the surface for short periods
during winter and spring. Available water capacity is
high. Reaction ranges from slightly acid to moderately al-
kaline in the subsoil and varies widely in the surface
layer as a result of local liming practices. Natural fertility
is medium, and organic-matter content is moderately low.
The surface layer is very friable and can be easily tilled
throughout a fairly wide range in moisture content. When
the subsoil becomes saturated, however, the surface layer
is slow to dry and fieldwork may be delayed.

Most areas of this soil are farmed. The soil has good
potential for cultivated crops, hay, pasture, and trees. It
has poor potential for most engineering uses.

This soil is suited to corn, soybeans, sorghum, and small
grain and to grasses and legumes for hay and pasture. If
the soil is used for cultivated crops, crop loss is a hazard
because the surface can be ponded unless the soil is artifi-
cially drained. Alfalfa is especially susceptible to
drowning in these ponded areas. If the soil is bare late in

" winter and early in spring, soil blowing can be a hazard.
Minimum tillage and winter cover crops help prevent ex-
cessive soil blowing.

The use of soil as pastureland or hayland is also effec-
tive in controlling soil blowing. Overgrazing or grazing

when the soil is too wet, however, causes surface compac-
tion and poor tilth. Proper stocking rates, pasture rota-
tion, timely deferment of grazing, and restricted use dur-
ing wet periods help to keep the pasture and soil in good
condition.

This soil is suited to trees grown as windbreaks and en-
vironmental plantings. Suitable species and site prepara-
tion are necessary for successful tree culture.

This soil has poor potential for building sites unless
areas are artificially drained and the clayey subsoil is sta-
bilized. It lacks sufficient strength and stability to sup-
port vehicular traffic, but this limitation can be overcome
by strengthening or replacing the base material. This soil
is not well suited to septic tank filter fields because of
wetness and slow permeability. If the soil is used for
sewage lagoons, onsite evaluation is needed because the
substratum may be too porous below a depth of 60 inches.

This soil has severe limitations if it is used for recrea-
tional purposes. Artificial drainage is needed to alleviate
surface ponding. Capability unit IIw-1; Sandy range site.

Cd—Clark-Ost clay loams, 1 to 4 percent slopes. This
map unit consists of gently sloping, well drained soils on
uplands. Most areas are dissected by shallow
drainageways. Small depressions are in some areas. In-
dividual areas of this unit range from 10 to 100 acres in
size and are from 55 to 75 percent Clark soils and 15 to
25 percent Ost soils. Typically, Clark soils are on convex
undulations and Ost soils are in plane or depressional
areas. The two soils are so intricately mixed or are in

-areas so small in size that it is not practical to separate

them in mapping.

Typieally, the Clark soil has a surface layer of very
dark gray clay loam about 11 inches thick. The next layer
is about 18 inches thick. The upper part is brown, very
firm clay loam containing common lime concretions; the
lower part is grayish brown, very firm clay loam that is
about 20 percent soft masses of lime and lime concretions.
The substratum to a depth of 60 inches is light brownish
gray clay loam that is about 30 percent lime.

Typically, the Ost soil has a surface layer of very dark
grayish brown clay loam about 7 inches thick. The subsoil
is about 12 inches thick. The upper part is brown, very
firm clay loam; the lower part is brown, firm, calcareous
clay loam. The substratum to a depth of 60 inches is
brown, calcareous clay loam that is about 35 percent lime.

Included with these soils in mapping are small areas of
Blanket soils, which make up 5 to 15 percent of the unit.
Blanket soils have a thicker surface layer than these
Clark and Ost soils. and do not have the high concentra-
tion of lime characteristic of the Clark and Ost soils. Also,
Blanket soils are on smoother landscapes.

Permeability is moderate through the Clark soil and
moderately slow through the Ost soil. Available water
capacity in both soils is high. The shrink-swell potential of
both soils is moderate. Reaction is mildly alkaline or
moderately alkaline throughout the Clark soil. It is
slightly acid to neutral in the surface layer of Ost soil and
neutral to moderately alkaline in the subsoil.
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These soils are suited to small grain and sorghum and
to grasses and legumes for hay and pasture. Unless ir-
rigated, they are not well suited to corn and soybeans
because these crops are frequently affected by drought at
critical stages in their development. The high content of
lime in the Clark soil causes some chlorosis in sorghum.

If these soils are used for cultivated crops, there is a
hazard of erosion. Minimum tillage, winter cover crops,
terraces, and waterways help prevent excessive soil loss.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, reduces crust-
ing, and increases water infiltration.

The use of these soils as pastureland or hayland is ef-
fective in controlling erosion. Overgrazing or grazing
when the soil is too wet, however, causes surface compac-
tion, excessive runoff, and poor tilth. Proper stocking
rates, pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and soil in good condition.

This map unit is suited to trees grown as windbreaks
and environmental plantings. Suitable species and site
preparation are necessary for successful tree culture.

The Clark and Ost soils have moderate limitations for
building site developments. Areas used for these purposes
should be stabilized. Dwellings and small buildings should
be constructed and designed to prevent structural
damage caused by the shrinking and swelling of the soils.
The Clark soil is suitable for onsite waste disposal if
proper design and proper installation procedures are
used. The Ost soil has severe limitations if used as a sep-
tic tank absorption field. Limitations are slight on both
soils for sewage lagoon construction.

These soils lack sufficient strength and stability to sup-
port vehicular traffic. This limitation can be overcome by
strengthening or replacing the base material. The soils
have moderate limitations if they are used for recrea-
tional purposes. Capability unit IIle-1; Clark soil in Limy
Upland range site, Ost soil in Loamy Upland range site.

Ce—Clime silty clay, 3 to 6 percent slopes. This slop-
ing, well drained soil is on upland ridges and side slopes.
Most areas are dissected by shallow drainageways. In-
dividual areas of this unit range from 15 to 80 acres in
size.

Typically, the surface layer is very dark grayish brown
silty clay about 8 inches thick. The subsoil is light olive
brown, very firm, calcareous silty clay about 18 inches
thick. Clayey, calcareous, platy shale is at a depth of 26
inches. In places where the upper part of the subsoil has
been mixed with the surface soil by plowing, the surface
layer is light olive brown.

Included with this soil in mapping are small areas of
well drained  Rosehill soils. These soils are in the more
gently sloping areas of the unit.

Water and air move through this soil at a slow rate,
and runoff from cultivated areas is rapid. Reaction is
moderately alkaline throughout the profile. The surface
layer is firm, is difficult to till, crusts on drying, and has a
narrow range in moisture content for optimum tillage.

Available water capacity is low, and plants are frequently
affected by periods of drought.

About half of the acreage of this soil is in native grass,
and half is in cultivated small grain and sorghum. The soil
has fair potential for range and rangeland wildlife. It has
fair potential for farming and trees and shrubs and poor
potential for most engineering uses.

This soil is best suited to small grain and range. The
major problems of range management are related to the
hazard of erosion and the low available water supply. The
soil is somewhat droughty because of the low available
water capacity and the water losses by runoff. Maintain-
ing an adequate vegetative cover and ground mulch helps
prevent excessive soil losses and improves the moisture
supplying capacity by reducing runoff. Overstocking and
overgrazing the range reduces the protective vegetative
cover and causes deterioration of the plant community.
Under these conditions, the taller, more desirable grasses
are replaced by less productive short grasses. Proper
stocking rates, uniform grazing distribution, timely defer-
ment of grazing, and a planned grazing system help keep
the range and soil in good condition. Potential pond reser-
voir sites are adequate.

This soil is moderately well suited to trees grown as
windbreaks and environmental plantings. Suitable species
and site preparation are necessary for successful tree cul-
ture.

If buildings are constructed on this soil, foundations
and footings should be designed to prevent structure
damage caused by shrinking and swelling of the soil. The
underlying shale beds are somewhat soft and are slip
prone. Artificial drainage should be provided around the
buildings to keep the soil and the shale from becoming
saturated.

Local roads should be graded to shed water, and suita-
ble base material should be hauled in from outside the
area. Sewage lagoons can be used for onsite waste
disposal. Suitable sites for lagoons can be located on some
foot slopes where the soil is deeper and less sloping or in
areas where the shale is rippable to the desired depth. It
may be necessary to seal lagoons with clay if the excava-
tions penetrate the shale beds. This soil has moderate to
severe limitations if it is used for recreational purposes.
Capability unit IVe-1; Limy Upland range site.

Ea—Elandco silt loam. This nearly level, well drained
soil is on low terraces. Flooding is rare. Individual areas
of this unit are irregular in shape and range from 10 to
several hundred acres in size.

Typically, the surface layer is about 40 inches thick. It
is dark grayish brown silt loam. The underlying material
to a depth of 60 inches is dark grayish brown silt loam.

Included with this soil in mapping are areas of
moderately well drained Tabler soils, well drained Vanoss
soils, and somewhat poorly drained Lesho soils. The
Vanoss soils occupy narrow, convex ridges. The nearly
level Tabler soils are on flats near backwater areas, and
the Lesho soils occupy the lows adjacent to small
drainageways. Included areas make up 5 to 15 percent of
the unit.
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Water and air move through this soil at a moderate
rate, and runoff is slow. Available water capacity is high.
Reaction ranges from slightly acid to moderately alkaline
below the surface layer and varies widely in the surface
layer as a result of local liming practices. Natural fertility
and organic-matter content are high. The surface layer is
very friable and can be easily tilled throughout a wide
range of moisture content. Root growth is not impaired
by any restrictive layer within a depth of 60 inches.

Most areas of this soil are in a variety of crops. The soil
has good potential for crops, hay, pasture, and trees. If
protected against flooding, it has fair to good potential for
most engineering uses. Most areas are protected against
flooding.

This soil is suited to corn, soybeans, small grain, and
orchards and to grasses and legumes for hay and pasture.
Minimum tillage and winter cover crops help maintain
good tilth and the organic-matter content. Returning crop
residue to the soil or regularly adding other organic
material improves fertility, reduces crusting, and in-
creases water infiltration.

If this soil is used as pastureland or hayland, overgraz-
ing or grazing when the soil is too wet causes surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture and soil in
good condition. )

This soil is well suited to trees grown as windbreaks
and environmental plantings and to orchards. It is espe-
cially well suited if rainfall can be supplemented by time-
ly irrigation. The most common orchard crops are
peaches, cherries, and apples. Tree seeds, cuttings, and
seedlings survive and grow well if competing vegetation
is controlled or removed. Competing vegetation can be
controlled by site preparation and by spraying, cutting, or
girdling. There are no hazards or limitations to be con-
cerned about when planting or harvesting trees.

If protected against flooding, this soil is suitable for
building site development and for onsite waste disposal.
Proper design and proper installation procedures are
needed. The moderate percolation rate is a problem if the
soil is used for septic tank absorption fields, but this can
be overcome in most places by increasing the size of the
absorption area. Excessive seepage from sewage lagoons
can be prevented by special treatment to seal the bottom
of the lagoon. This soil has slight to moderate limitations
if it is used for recreational purposes. Capability unit I-1;
Loamy Lowland range site.

Eb—Elandco silt loam, occasionally flooded. This
nearly level, well drained soil is on flood plains. Flooding
is a hazard, occurring on an average of about once in 3
years. Individual areas of this unit are irregular in shape
and range from 10 to 40 acres in size.

Typically, the surface layer is dark grayish brown, very
friable silt loam about 40 inches thick. The underlying
material to a depth of 60 inches is dark grayish brown silt
loam.

Included with this soil in mapping are small areas of
somewhat poorly drained Lesho soils in areas that are
lower on the landscape and are typically adjacent to
drainageways. These soils make up 2 to 10 percent of the
unit.

Water and air move through this soil at a moderate
rate, and runoff is slow. Available water capacity is high.
Reaction is slightly acid or neutral in the surface layer
and ranges from slightly acid to moderately alkaline
below the surface layer. Natural fertility and organic-
matter content are high. The surface layer is very friable
and can be easily tilled throughout a wide range in
moisture content. Root growth is not impaired by any
restrictive layer within a depth of 60 inches.

Most areas of this soil are farmed. The soil has good
potential for cultivated crops, hay, pasture, and trees. It
has severe limitations for most engineering uses.

This soil is suited to corn, soybeans, small grain, and
orchards and to grasses and legumes for hay and pasture.
Mimimum tillage helps maintain good tilth, and winter
cover crops help maintain good tilth and the content of
organic matter. Returning crop residue to the soil or
regularly adding other organic material improves fertility,
reduces crusting, and increases water infiltration.

If this soil is used as pastureland or hayland, overgraz-
ing or grazing when the soil is too wet causes surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture and soil in
good condition.

This soil is well suited to trees grown as windbreaks
and environmental plantings and to orchards. It is espe-
cially well suited if rainfall can be supplemented by time-
ly irrigation. The most common orchard crops are
peaches, cherries, and apples. Tree seeds, cuttings, and
seedlings survive and grow well if competing vegetation
is controlled or removed. Competing vegetation can be
controlled by site preparation and by spraying, cutting, or
girdling. The main hazard when planting or harvesting
trees is the occasional flooding.

This soil has poor potential for building site develop-
ment and waste disposal. Installing a diking system, a
flood-control structure, or a combination of these is the
only way that this potential can be improved. This soil
has slight to severe limitations if it is used for recrea-
tional purposes. Capability unit IIw-2; Loamy Lowland
range site.

Ec—Elandco silt loam, frequently flooded. This
nearly level and gently sloping, well drained soil is on
narrow flood plains that are cut by meandering stream
channels (fig. 7). Flooding is frequent, occurring about
once each year. Individual areas of this unit are typically
narrow but continuous and range in width from 200 to
about 500 feet. Most areas are inaccessible to most farm
machinery. Many of these areas are in upland
drainageways.

Typically, the surface layer is dark grayish brown, very
friable silt loam about 40 inches thick. The underlying
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material to a depth of 60 inches is dark grayish brown silt
loam.

Included with this soil in mapping are small areas of
somewhat poorly drained Lesho soils, which are typically
in low areas between stream meanders. These soils make
up 5 to 10 percent of the unit.

Water and air move through this soil at a moderate
rate, and runoff is moderate. Available water capacity is
high. Reaction is slightly acid or neutral in the surface
layer and ranges from slightly acid to moderately alkaline
below the surface layer. Natural fertility and organic-
matter content are high. Root growth is not restricted
within a depth of 60 inches.

This soil is best suited to range. Most areas are in na-
tive range because of the frequent flooding. The condition
of the range is mostly poor to fair because of continual
overgrazing. If the soil is used for range or hayland, over-
grazing or grazing when the soil is too wet causes surface
compaction. Proper stocking rates, pasture rotation, time-
ly deferment of grazing, periodic resting, and restricted
use during wet periods help to keep the range in good
condition.

This soil is well suited to trees grown as windbreaks
and environmental plantings. Tree seeds, - cuttings, and
seedlings survive and grow well if competing vegetation
is controlled or removed. The main hazard when planting
or harvesting trees is the frequent flooding. Potential
pond reservoir sites are adequate.

This soil has good potential for grass and trees and fair
potential for woodland wildlife habitat. It has poor poten-
tial for other wildlife habitat and for most engineering
purposes because flooding is frequent. Limitations for
recreational purposes are slight to severe. Capability unit
Vw-3; Loamy Lowland range site.

Fa—Farnum loam, 0 to 1 percent slopes. This nearly
level, well drained soil is on terraces and uplands. In-
dividual areas of this unit are irregular in shape and
range from 20 to 100 acres in size.

Typically, the surface layer is brown loam about 14
inches thick. The subsoil is about 32 inches thick. The
upper- part is brown, firm clay loam; the next part is
brown, very firm clay loam; and the lower part is brown
to dark brown, very firm clay loam. The substratum to a
depth of about 60 inches is brown to dark brown clay
loam (fig. 8).

Included with this soil in mapping are small areas of
moderately well drained Tabler soils and somewhat
poorly. drained Carwile soils in shallow depressions. These
soils make up 5 to 10 percent of the unit.

Water and air move through this soil at a moderately
slow rate, and runoff is slow. Available water capacity is
high. Reaction ranges from medium acid to neutral in the
surface layer and from neutral to moderately alkaline in
the subsoil. Natural fertility and organic-matter content
are high. The surface layer is friable and can be easily
tilled throughout a fairly wide range in moisture content.

Most areas of this soil are farmed. The soil has good
potential for cultivated crops, hay, pasture, and trees and
poor to fair potential for most engineering uses.

This soil is suited to small grain, sorghum, soybeans,
and corn and to grasses and legumes for hay and pasture.
Minimum tillage and winter cover crops help:maintain
fertility and good tilth. Returning crop residue to the soil
or regularly adding other organic material improves fer-
tility, reduces crusting, and increases water infiltration.

If this soil is used as pastureland or hayland, overgraz-
ing and untimely haying should be avoided. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods help to keep
the pasture and soil in good eondition.

This soil is well suited to trees grown as windbreaks
and environmental plantings. Tree seeds, cuttings, and
seedlings survive and grow well if competing vegetation
is controlled or removed. There are no hazards or limita-
tions to be concerned about when planting or harvesting,
especially if irrigation water is available.

This soil is suitable for building site development but
has severe limitations for onsite waste disposal. It lacks
sufficient strength and stability to support vehicular traf-
fie, but this limitation can be overcome by strengthening
or replacing the base material. The slow percolation rate
is a problem if the soil is used for septic tank absorption
fields, but this can be overcome in most places by increas-
ing the size of the absorption area. Excessive seepage
from sewage lagoons can be prevented by special treat-
ment to seal the bottom of the lagoon. This soil has slight
to moderate limitations for recreational uses. Capability
unit I-2; Loamy Upland range site.

Fb—Farnum loam, 1 to 3 percent slopes. This gently
sloping, well drained soil is on uplands and terraces. In-
dividual areas of this unit range from 20 to several hun-
dred acres in size.

Typically, the surface layer is brown loam about 14
inches thick. The subsoil is about 32 inches thick. The
upper part is brown, firm clay loam; the next part is
brown, very firm clay loam; the lower part is brown to
dark brown, very firm clay loam with a few lime concre-
tions. The substratum to a depth of about 60 inches is
brown to dark brown clay loam with a few soft masses
and seams of lime.

Included with this soil in mapping are small areas of
Blanket and Milan soils. The Blanket soils are in the more
level areas, and the Milan soils are intermingled with the
Farnum soil. Included areas make up about 10 to 20 per-
cent of the unit.

Water and air move through this soil at a moderately
slow rate, and runoff on cultivated fields is medium.
Available water capacity is high. Reaction ranges from
medium acid to neutral in the surface layer and from
neutral to moderately alkaline in the subsoil. Natural fer-
tility and organic-matter content are high. The surface
layer is friable and can be easily tilled throughout a fairly
wide range in moisture content.

Most areas of this soil are farmed. The soil has good
potential for cultivated crops, hay, pasture, and trees. It
has poor to fair potential for most engineering uses.
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This soil is suited to small grain, sorghum, soybeans,
and corn and to grasses and legumes for hay and pasture.
If the soil is used for cultivated crops, erosion is a hazard.
Minimum tillage, winter cover crops, terraces, and con-
tour farming help prevent excessive soil loss. Returning
crop residue to the soil or regularly adding other organic
material improves fertility, reduces crusting, and in-
creases water infiltration.

The use of the soil as pastureland or hayland is effec-
tive in controlling erosion. Overgrazing or grazing when
the soil is too wet, however, causes surface compaction,
excessive runoff, and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and soil in good condition.

This soil is well suited to trees grown as windbreaks
and environmental plantings. Tree seeds, cuttings, and
seedlings survive and grow well if competing ‘vegetation
is controlled or removed. If irrigation water is available,
there are no hazards or limitations to be concerned about
when planting or harvesting.

This soil is suitable for building site development but
has severe limitations for onsite waste disposal. It lacks
sufficient strength and stability to support vehicular traf-

- fic, but this limitation can be overcome by strengthening

or replacing the base material. The slow percolation rate
is a problem if the soil is used for septic tank absorption
fields, but this can be overcome by increasing the size of
the absorption area. Excessive seepage from sewage
lagoons can be prevented by special treatment to seal the
bottom of the lagoons. This soil has slight to moderate
limitations if it is used for recreational purposes. Capabili-
ty unit Ile-1; Loamy Upland range site.

Fc—Farnum loam, sandy substratum, 0 to 1 percent
slopes. This nearly level, well drained soil is on terraces
and uplands. Individual areas of this unit are irregular in
shape and range from 20 to several hundred acres in size.

Typically, the surface layer is dark grayish brown loam
about 14 inches thick. The subseil is about 26 inches thick.
The upper part is brown, friable clay loam; the lower part
is yellowish brown, friable sandy loam. The substratum to
a depth of about 60 inches is medium sand. In places the
lower part of the subsoil is mottled, calcareous, or both.

Included with this soil in mapping are small areas of
somewhat poorly drained Lesho soils and well drained
Farnum soils. The Lesho soils o¢cupy shallow depressions
and drainageways. The Farnum soils occupy small areas
intermingled with this Farnum soil. Included areas make
up 5 to 15 percent of the unit.

Water and air move through this soil at a moderately
slow rate, and runoff is slow. Available water capacity is
moderate. Reaction ranges from medium acid to neutral
in the surface layer and from neutral to moderately al-
kaline in the subsoil. Natural fertility and organic-matter
content are high. The surface layer is friable and can be
easily tilled throughout a fairly wide range in moisture
content. Root growth is restricted by loose sand below a
depth of about 40 inches. Occasionally, the water table

rises to within about 40 inches of the surface, but in most
years depth to the water table exceeds 6 feet.

Most areas of this soil are farmed. Many areas have
been leveled and irrigated. The soil has good potential for
crops, hay, pasture, and trees. It has fair potential for
most engineering uses.

This soil is suited to small grain, sorghum, and grass. If
the soil is irrigated, corn, soybeans, and alfalfa are well
suited. If corn, soybeans, and alfalfa are grown under
dryland conditions, they are frequently affected by
drought at critical stages in their development. Minimum
tillage and winter cover crops help maintain good soil
tilth. Returning crop residue to the soil or regularly ad-
ding other organic material improves fertility, reduces
crusting, and increases water storage

The use of this soil as pastureland or hayland is effec-
tive in keeping the soil in good condition. Overgrazing or
grazing when the soil is too wet causes surface compac-
tion and poor tilth. Proper stocking rates, pasture rota-
tion, timely deferment of grazing, and restricted use dur-
ing wet periods help to keep the pasture and soil in good
condition.

This map unit is suited to trees grown as windbreaks
and environmental plantings. Tree seeds, cuttings, and
seedlings survive and grow well if the soil is irrigated and
competing vegetation is controlled or removed. Under
dryland conditions, weed control and mulch are needed.

This soil is suitable for building site development but
has severe limitations for onsite waste disposal. The
ground water level should be checked locally to ensure
that there is no danger of contamination. The laterals
should be laid at a lower than normal depth to take ad-
vantage of the sandy substratum. Care should be taken,
however, to ensure that the ground water does not
become contaminated.

This soil lacks sufficient strength and stability, to sup-
port vehicular traffic, but this limitation can be overcome
by strengthening or replacing the base material. Seepage
from lagoons is very probable. Unless some type of sealer
is used to seal the lagoons, the risk of contaminating
ground water is considerable. This soil has slight to
moderate limitations if it is used for recreational pur-
poses. Capability unit IIs-2; Loamy Upland range site.

Ga—Goessel silty clay, 0 to 1 percent slopes. This
level or nearly level, moderately well drained soil is on al-
luvial terraces. Individual areas of this unit are irregular
in shape and range from 20 to several hundred acres in
size.

Typically, the surface layer is about 5 inches of very
dark gray silty clay. The next layer is very firm silty clay
about 55 inches thick. The upper part is mixed very dark
gray and dark grayish brown; the lower part is dark gray.
In places the lower part is mottled with strong brown or
yellowish brown.

Included with this soil in mapping are small areas of
moderately well drained Tabler soils that are intermin-
gled with the Goessel soil. Thesé soils make up 5 to 15
percent of the unit.
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Water and air move through. this soil at a very slow
rate, and runoff is slow to very slow. Available water
capacity is moderate. Reaction is slightly acid or neutral
in the surface layer and mildly alkaline or moderately al-
kaline below the surface layer. Natural fertility is medi-
um, and organic-matter content is moderate. The surface
layer is very firm, and it shrinks and cracks when dry
and swells when moist. It is difficult to till. If the surface
layer is worked when moist, a crust that retards plant
germination forms. Root growth is restricted by the
shrinking and swelling of the heavy silty clay.

Most areas of this soil are farmed. The soil has fair
potential for cultivated crops, hay, pasture, and trees. It
has poor potential for most engineering uses.

This soil is suited to small grain, sorghum, and
soybeans and to corn for ensilage and grasses and
legumes for hay and pasture. If the soil is used for cul-
tivated crops, some type of surface drainage should be
provided in most areas. A system of bedding or open

ditches is generally needed to adequately drain this soil.

Minimum tillage and winter cover crops help maintain soil
tilth. Returning crop residue to the soil or regularly ad-
ding other organic material maintains fertility, reduces
crusting, and increases water infiltration.

If this soil is used as pastureland or hayland, grazing
when the soil is wet should be limited because it results
in surface compaction and poor tilth. Proper stocking
rates, pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and soil in good condition.

This soil is suited to trees grown as windbreaks and en-
vironmental plantings. Tree seeds, cuttings, and seedlings,
however, will survive only under good management that
includes control of competing vegetation. Surface crust-
ing, shrinking and swelling, and wetness are problems in
the management of this soil.

This soil has severe limitations for building sites. The
main problem is the shrink-swell potential. The risk of
structural damage caused by shrinking and swelling can
be reduced if basement walls, foundations, and footings
for dwellings and small buildings are properly designed
and reinforced and drain tiles are installed. Sanitary
facilities should be connected to commercial sewers, or
sewage should be piped to sewage lagoons. Local roads
should be graded to shed water, and suitable base materi-
al should be hauled in from outside the area. This soil has
severe limitations if it is used for recreational purposes.
Capability unit IIs-1; Clay Upland range site.

Gb—Goessel silty clay, 1 to 2 percent slopes. This
nearly level to gently sloping, moderately well drained
soil is on terraces and uplands. Individual areas of this
unit are irregular in shape and range from 10 to several
hundred acres-in size. '

Typically, the surface layer is about 5 inches of very
dark gray silty clay. The next layer is very firm silty clay
about 55 inches thick. The upper part is mixed very dark
gray and dark grayish brown; the lower part is dark gray.
In places the lower part is mottled with strong brown or
yellowish brown.

Included with this soil in mapping are small areas of
well drained Irwin and Rosehill soils and moderately well
drained Tabler soils. The Irwin soils typically occupy the
steeper slopes, and the Rosehill and Tabler soils occupy
the lower slopes adjacent to some of the drainageways.
These included areas make up 5 to 15 percent of the unit.

Water and air move through this soil at a very slow
rate, and runoff is slow to medium. Available water
capacity is moderate. Reaction is slightly acid or neutral
in the surface layer and mildly alkaline or moderately al-
kaline below the surface layer. Natural fertility is medi-
um, and organic-matter content is moderate. The surface
layer is very firm, and it shrinks and cracks when dry
and swells when moist. It is difficult to. till. If the surface
layer is worked when moist, a crust that retards plant
germination forms. Root growth is restricted by the
shrinking and swelling of the heavy silty clay.

Most areas of this soil are farmed. The soil has fair
potential for cultivated crops, hay, pasture, and trees.

This soil is suited to small grain, sorghum, and
soybeans and to corn for silage and grasses and legumes
for hay and pasture. If the soil is used for cultivated
crops, minimum, tillage and winter cover crops maintain
tilth. If slopes are long enough, a terrace system and con-
tour farming help to reduce the risk of erosion and in-
crease water infiltration. Returning crop residue to the
soil or regularly adding other organic material maintains
fertility, reduces crusting, and increases water infiltra-
tion.

This map unit is suited to trees grown as windbreaks
and environmental plantings. Tree seeds, cuttings, and
seedlings, however, will survive only under good manage-
ment that includes the control of competing vegetation.
Surface crusting, shrinking and swelling, and droughti-
ness are problems 'in the management of this soil.

This soil has severe limitations for building sites. The
main problem is the shrink-swell potential. The risk of
structural damage caused by shrinking and swelling can
be reduced if basement walls, foundations, and footings
are properly designed and reinforced and drain tiles are
installed. Sanitary facilities should be connected to com-
mercial sewers, or sewage should be piped to sewage
lagoons. Local roads should be graded to shed water, and
suitable base material should be hauled in from outside
the area. This soil has severe limitations if it is used for
recreational purposes. Capability unit IIle-1; Clay Upland
range site.

Ia—Irwin silty clay loam, 1 to 3 percent slopes. This
gently sloping, well drained soil is on convex ridgetops,
knolls and uneven side slopes. Individual areas of this
unit are irregular in shape and range from 20 to several
hundred acres in size.

Typically, the surface layer is dark grayish brown silty
clay loam.about 12 inches thick. The subsoil is very firm
silty clay about 40 inches thick. The upper part is dark
brown to brown; the lower part is brown. The substratum
to a depth of 60 inches is brown silty clay. In places the
upper part of the subsoil is redder.
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Included with this soil in mapping are small areas of
well drained Rosehill soils and moderately well drained
Goessel and Tabler soils. The Goessel and Tabler soils are
typically on the most nearly level part of the landscape.
The Rosehill soils occupy areas adjacent to the
drainageways. Included areas make up 5 to 15 percent of
the unit.

Water and air move through this soil at a very slow
rate, and runoff from cultivated areas is medium. Availa-
ble water capacity is moderate to high. Reaction ranges
from medium acid to neutral in the surface layer and
from slightly acid to mildly alkaline in the subsoil. Natu-
ral fertility is medium, and organic-matter content is
moderate. The surface layer is friable and can be easily
tilled throughout a fairly wide range in moisture content.
It tends to crust or puddle, however, after hard rains,
especially in areas where the plow layer contains subsoil
material. Root growth is somewhat restricted by the
clayey subsoil.

Most areas of this soil are farmed. The soil has fair
potential for cultivated crops and good potential for hay,
pasture, and trees. It has poor potential for most en-
gineering uses.

This soil is moderately well suited to corn, sorghum,
and soybeans. It is well suited to small grain and alfalfa,
and to grasses for hay and pasture. If the soil is used for
cultivated crops, damage by erosion is a hazard. Minimum
tillage, winter cover crops, terraces, and contour farming
help to protect the soil against erosion. Proper manage-
ment of crop residue and green manure crops also help
control erosion, maintain and improve organic-matter con-
tent and tilth, and increase water infiltration.

The use of the soil as pastureland or hayland is very ef-
fective in controlling erosion. Overgrazing . should be
avoided. Grazing when the soil is too wet causes surface
compaction, poor tilth, and excessive runoff. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods help keep the
pasture and soil in good condition.

This map unit is suited to trees grown as windbreaks
and environmental plantings. Tree seeds, cuttings, and
seedlings, however, will survive only under good manage-
ment that includes control of competing vegetation.

This soil has severe limitations for building sites. The
main problem is the shrink-swell potential. The risk of
structural damage caused by shrinking and swelling can
be reduced if basement walls, foundations, and footings
are properly designed and reinforced and drain tiles are
installed. Sanitary facilities should be connected to com-
mercial sewers, or sewage should be piped to sewage
lagoons. Local roads should be graded to shed water, and
suitable base material should be hauled in from outside
the area.

This soil has severe to moderate limitations for recrea-
tion development because permeability in the subsoil is
very slow. It has severe limitations for camp areas and
playgrounds, and it has moderate limitations for picnic
areas and paths and trails because the surface layer is too
clayey. Capability unit ITle-1; Clay Upland range site.

Ib—Irwin silty clay loam, 3 to 6 percent slopes. This
sloping, well drained soil is on side slopes adjacent to
moderately broad ridgetops. Individual areas are oblong
and irregular in shape and range from 10 to 80 acres in
size.

Typically, the surface layer is dark grayish brown silty
clay loam about 7 inches thick. The subsoil is very firm
silty clay about 40 inches thick. The upper part is dark
brown to brown; the lower part is brown. The substratum
to a depth of 60 inches is brown silty clay. In places the
upper part of the subsoil is redder.

Included with this soil in mapping are small, long and
narrow areas of well drained Clime and Rosehill soils.
These soils make up 5 to 10 percent of the unit.

Water and air move through this soil at a very slow
rate, and runoff from cultivated areas is rapid. Available
water capacity is moderaté to high. Reaction ranges from
medium acid to neutral in the surface layer and from
slightly acid to mildly alkaline in the subsoil. Natural fer-
tility is medium, and organic-matter content is moderate.
The surface layer is friable and can be easily tilled
throughout a fairly wide range in moisture content. It
tends to crust or puddle, however, after-a hard rain, espe-
cially in areas where the plow layer contains subsoil
material. Root growth is somewhat restricted by the
clayey subsoil.

About half of the acreage of this soil is farmed, and
half is in native range. The soil has fair potential for cul-
tivated crops and good potential for hay, pasture, and
trees. It has poor potential for most engineering uses.

This soil is moderately well suited to corn, sorghum,
and soybeans. It is well suited to small grain and alfalfa
and to grasses for hay and pasture. If the soil is used for
cultivated crops, damage by erosion is a hazard. Minimum
tillage, winter cover crops, terraces, and contour farming
help to protect this soil from erosion. Proper management
of crop residue and green manure crops help control ero-
sion, maintain and improve organic-matter content and
tilth, and increase water infiltration.

The use of the soil as range, pastureland, or hayland is
very effective in controlling erosion. Overgrazing should
be avoided. Grazing when the soil is too wet causes sur-
face compaction, poor tilth, and excessive runoff. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods help keep the
pasture and soil in good condition.

This map unit is suited’ to trees grown as windbreaks
and environmental plantings. Tree seeds, cuttings, and
seedlings, however, will survive only under good manage-
ment that includes control of competing vegetation. .

This soil has severe limitations for building sites. The
main problem is the shrink-swell potential. The risk of
structural damage caused by shrinking and swelling can
be reduced if basement walls, foundations, and footings
are properly designed and reinforced and drain tiles are
installed. Sanitary facilities should be connected to com-
mercial sewers, or sewage should be piped to lagoons.
Local roads should be graded to shed water, and suitable
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base material should be hauled in from outside the area.
This soil has slight to severe limitations if it is used. for
recreational purposes. Capability unit I1IIe-9; Clay Upland
range site.

Ie—Irwin silty clay loam, 2 to 6 percent slopes,
eroded. This gently sloping and sloping, well drained soil
is on side slopes adjacent to moderately broad ridgetops.
Individual areas are narrow and irregular in shape and
range from 5 to 30 acres in size.

Typically, the surface layer is dark grayish brown
heavy silty clay loam about 5 inches thick. The subsoil is
very firm silty clay about 40 inches thick. The upper part
is dark brown to brown; the lower part-is brown. The
substratum to a depth of 60 inches is brown silty clay. In
places the upper part of the subsoil is redder. In areas
where the upper part of the subsoil has been mixed with
the surface layer by plowing, the surface layer is brown
silty clay loam to silty clay.

Included with this soil in mapping are small, long and
narrow areas of well drained Clime and Rosehill soils.
These soils make up 5 to 10 percent of the unit.

Water and air move through this soil at a very slow
rate, and runoff is rapid. Available water capacity is
moderate. Reaction ranges from medium acid to neutral
in the surface layer and from slightly acid to mildly al-
kaline in the subsoil. Natural fertility and organic-matter
content are low because of the loss of surface soil through
erosion. The surface layer is firm and is difficult to till. It
tends to crust or puddle after hard rains, especially in
areas where the plow layer contains subsoil material.
Root growth is restricted by the silty clay subsoil.

About half of the acreage of this soil is farmed, and
half is pasture or range. This soil is suited to small grain
and to grasses and legumes for hay and pasture.

If the soil is used for cultivated crops, there is a hazard
of further erosion damage. Minimum tillage, winter cover
crops, and terrace systems help prevent excessive soil
loss. Returning crop residue to the soil or regularly ad-
ding other organic material improves fertility, reduces
crusting, and increases water infiltration.

The use of the soil as pastureland, range, or hayland is
effective in controlling erosion. Overgrazing or grazing
when the soil is too wet, however, causes surface compac-
tion, excessive runoff, and poor tilth. Proper stocking
rates, pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture or range in good condition.

This map unit is suited to trees grown as windbreaks
and environmental plantings. Tree seeds, cuttings, and
seedlings, however, will survive only under good manage-
ment that includes the control of competing vegetation.
Surface crusting, shrinking and swelling, and droughti-
ness are problems in the management of this soil.

This soil has severe limitations for building sites. The
main problem is the shrink-swell potential. The risk of
structural damage caused by shrinking and swelling can
be reduced if basement walls, foundations, and footings
are properly designed and reinforced and drain tiles are

installed. Sanitary facilities should be connected to ¢om-
mercial sewers, or sewage should be piped to lagoons.
Local roads should be graded to shed water, and suitable
material should be hauled in from outside the area. This
soil has moderate to severe limitations if it is used for
recreational purposes. Capability unit IVe-2; Clay Upland
range site.

La—Lesho loam. This nearly level, somewhat poorly
drained soil is on flood plains and low stream terraces.
Flooding is occasional, occurring about once every 3
years. Individual areas of this unit are irregular in shape
and range from 5 to several hundred acres in size.

Typically, the surface layer is about 27 inches thick.
The upper part is very dark grayish brown loam; the
lower part is dark grayish brown, friable loam with
distinct, dark brown mottles. The substratum is grayish
brown fine sand.

Included with this soil in mapping are small areas of
poorly drained Plevna soils and somewhat poorly drained
Waldeck soils. The Plevna soils typically occur on the
lower levels adjacent to the drainageways. The Waldeck
soils are intermingled with the Lesho soil in some areas.
The Plevna and Waldeck soils make up 5 to 15 percent of
the unit. Slick spots are common on this soil.

Water and air move through this soil at a moderately
slow rate, and runoff is slow. Available water capacity is
moderate. Reaction ranges from mildly alkaline to
strongly alkaline. Natural fertility and organic-matter
content are high. The water table usually fluctuates
between depths of 3 and 6 feet. It rises to within 2 feet
of the surface in some years. The surface layer is friable
and can be easily tilled throughout a wide range in

‘moisture content. Root growth is restricted by the fine
‘sand substratum at a depth of about 27 inches.

About two-thirds of the acreage of this soil is farmed,
and the rest is in grass. The soil has fair potential for
most crops, grasses, and trees. It has poor potential for
most engineering uses.

This soil is suited to small grain, sorghum, corn,
soybeans, and trees and to grasses for hay or pasture.
The main problems in managing this soil are wetness and
flooding. Alfalfa is generally short lived because the high
water table frequently drowns the crop. Frequently, field-
work must be delayed because of wetness. Returning
crop residue to the soil or regularly adding other organic
material improves fertility, reduces crusting, and in-
creases water infiltration.

About one-third of the acreage of this soil is used for
pasture or range. Overgrazing or grazing when the soil is
too wet causes surface compaction and poor tilth. In
places where overgrazing has continued, the invasion of
Russian-olive is a serious problem. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the grass
and soil in good condition.

This soil is well suited to trees grown as windbreaks
and environmental plantings. A few small areas are in na-
tive hardwoods. Tree seeds, cuttings, and seedlings sur-
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vive and grow well if competing vegetation is controlled
or removed. Problems to be concerned about when plant-
ing or harvesting trees are wetness and flooding.

This map unit has severe limitations for building sites.
The main problems are wetness and flooding. The risk of
structural damage and excessive seepage can be reduced
if basement walls, foundations, and footings for dwellings
and small buildings are properly designed and drain tiles
and sumps are used. Sanitary facilities should be con-
nected to sewers, or sewage should be piped to adjacent
areas that are suitable for lagoons. Local roads should be
graded to shed water and elevated. Base material should
be hauled in from outside of the area.

This soil has favorable characteristics for excavated
ponds that are aquifer fed. It has moderate to severe
limitations if it is used for recreational purposes. Capabili-
ty unit IITw-1; Subirrigated range site.

Lb—Lincoln soils. These nearly level and gently slop-
ing, somewhat excessively drained soils are on flood
plains adjacent to major stream channels. Flooding is
frequent, occurring about once each year. Individual areas
of this unit are typically narrow, but are continuous. They
range in size from 10 to about 80 acres.

Typically, the surface layer is dark brown loam about 8
inches thick. The substratum to a depth of about 60

inches is brown fine and medium sand with strata of dark.

brown clay loam. The surface layer ranges from fine sand
to clay loam. In places it is noncaleareous.

Included with these soils in mapping are small areas of
Canadian, Elandco, Plevna, Pratt, Tivoli, and Waldeck
soils. Canadian and Elandco soils occur as remnants of
former landscapes. Pratt and Tivoli soils are on undula-
tions or hummocks. Plevna and Waldeck soils are in shal-
low depressions and drainageways. Included areas make
up 15 to 45 percent of the unit.

Water and air move through these soils at a rapid rate,
and runoff is slow. Available water capacity is low. Reac-
tion is generally moderately alkaline throughout, but in
some areas the upper 10 inches contains no lime and is
mildly alkaline. Natural fertility and organic-matter are
low. Root growth is restricted by the sand substratum.

Nearly all areas of these soils are in native range
because of frequent flooding and droughtiness. The condi-
tion of the range is mostly poor to fair, and there are
many woody invaders. These soils have fair to good
potential for grass and trees.

These soils are best suited to range. If the soils are
used as range or hayland, overgrazing should be avoided.
Proper stocking rates, pasture rotation, timely deferment
of grazing, periodic resting, and restricted use during wet
periods help to keep the grass and soil in good condition.

These soils are well suited to trees grown as wind-
breaks and environmental plantings. Tree seeds, cuttings,
and seedlings survive and grow well if competing vegeta-
tion is controlled or removed. The main hazard when
planting or harvesting trees is flooding. The soils have
fair potential for openland wildlife habitat.

These soils have severe limitations for building sites.
The main problems are wetness and flooding. Sanitary
facilities should be connected to sewers, or sewage should
be piped to adjacent areas that are suitable for lagoons. If
these soils are used for road building, limitations are
severe because of flooding and wetness. The soils have
severe limitations if they are used for recreational pur-
poses. Capability unit Vw-3; Sandy Lowland range site.

Ma—Milan loam, 1 to 3 percent slopes. This gently
sloping, well drained soil is on uplands. Individual areas of
this unit are irregular in shape and range from about 20
to several hundred acres in size.

Typically, the surface layer is brown loam about 11
inches thick. The subsoil is about 33 inches thick. The
upper part is reddish brown, firm clay loam; the lower
part is dark red, friable clay loam. The substratum to a
depth of 60 inches is yellowish red clay loam.

Included with this soil in mapping are small areas of
Farnum, Renfrow, and Shellabarger soils. The Farnum
soils occupy shallow depressions and drainageways: The
Renfrow soils occupy foot slopes. The Shellabarger soils
are on narrow, convex ridges and on some sharp slope
breaks. These included areas make up 5 to 20 percent of
the unit.

Water and air move through this soil at a moderately
slow rate, and runoff is medium on cultivated fields.
Available water capacity is high. Reaction is medium acid
or slightly acid in the surface layer and ranges from
medium acid to neutral in the subsoil. Natural fertility is
medium, and organic-matter content is moderate. The sur-
face layer is friable and can be easily tilled throughout a
fairly wide range in moisture content.

Most areas of this soil are farmed. The soil has good
potential for cultivated crops, hay, pasture, and trees. It
has poor to fair potential for most engineering uses.

This soil is well suited to small grain, sorghum,
soybeans, and corn and to grasses and legumes for hay
and pasture. If the soil is used for cultivated crops, ero-
sion is a hazard. Minimum tillage, winter cover crops, ter-
races, and contour farming help prevent excessive soil
loss. Returning crop residue to the soil or regularly ad-
ding other organic material improves fertility, reduces
crusting, and increases water infiltration.

The use of the soil as pastureland or hayland is an ef-
fective means of controlling erosion. Overgrazing or graz-
ing when the soil is too wet, however, causes surface com-
paction, excessive runoff, and poor tilth. Proper stocking
rates, pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and soil in good condition.

This soil is well suited to trees grown as windbreaks
and environmental plantings. Tree seeds, cuttings, and
seedlings survive and grow well if competing vegetation
is controlled or removed. There are no hazards or limita-
tions to be concerned about when planting or harvesting
if irrigation water is available.

This soil has moderate limitations for building site
development and for onsite waste disposal if proper
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design and proper installation procedures are used. It
lacks sufficient strength and stability to support vehicular
traffic, but this limitation can be overcome by strengthen-
ing or replacing the base material. The moderate percola-
tion rate should present few problems for septic tank ab-
sorption fields. Excessive seepage from sewage lagoons
can be prevented by special treatment to seal the lagoon.
This soil has slight to moderate limitations if it is used for
recreational purposes. Capability unit Ile-1; Loamy
Upland range site.

Mb—Milan loam, 3 to 6 percent slopes. This sloping,
well drained soil is on uplands. Individual areas of this
unit are narrow and long and range from 15 to 60 acres in
size.

Typically, the surface layer is brown loam about 8
inches thick. The subsoil is about 33 inches thick. The
upper part is reddish brown, firm clay loam; the lower
part is dark red, friable clay loam. The substratum to a
depth of 60 inches is yellowish red clay loam.

- Included with this soil in mapping are small areas of
Farnum, Renfrow, and Shellabarger soils. The Farnum
soils occupy areas near drainageways, the Renfrow soils
occupy foot slopes, and the Shellabarger soils are on nar-
row ridgetops. These included areas make up 5 to 15 per-
cent of the unit.

Water and air move through this soil at a moderately
slow rate, and runoff is medium on, cultivated fields.
Available water capacity is high. Reaction is medium acid
or slightly acid in the surface layer and ranges from
medium acid to neutral in the subsoil. Natural fertility is
medium, and organic-matter content is moderate. The sur-
face layer is friable and can be easily tilled throughout a
fairly wide range in moisture content.

Most areas of this soil are farmed. The soil has good
potential for cultivated crops, hay, pasture, and trees. It
has poor to fair potential for most engineering uses.

This soil is well suited to small grain, sorghum,
soybeans, trees, and corn and to grasses and legumes for
hay and pasture. If the soil is used for cultivated crops,
the erosion hazard is severe. Minimum tillage, winter
cover crops, terraces, and contour farming help prevent
excessive soil loss. Returning crop residue to the soil or
regularly adding other organic material improves fertility,
reduces crusting, and increases water infiltration.

The use of the soil as pastureland or hayland is an ef-
fective means of controlling erosion. Overgrazing or graz-
ing when the soil is too wet, however, causes surface com-
paction, excessive runoff, and poor tilth.

This soil is well suited to trees grown as windbreaks
and environmental plantings. Tree seeds, cuttings,
seedlings survive and grow well if competing vegetation
is controlled or removed. There are no hazards or limita-
tions to be concerned about when planting or harvesting
if irrigation water is available.

‘This soil has moderate limitations for building site
development because of low shear strength. It is suitable
for onsite waste disposal if proper design and proper in-
stallation procedures are used. It lacks sufficient strength

and stability to support vehicular traffic, but this limita-
tion can be overcome by strengthening or replacing the base
material. The moderate percolation rate should present
few problems for septic tank absorption fields. Excessive
seepage from sewage lagoons can be prevented by special
treatment to seal the lagoon. This soil has slight to
moderate limitations if it is used for recreational pur-
poses. Capability unit IIIe-2; Loamy Upland range site.

Mc—Milan clay loam, 2 to 6 percent slopes, eroded.
This gently sloping and sloping, well drained soil is on
uplands. Individual areas of this unit are irregularly
shaped and range from 10 to 30 acres in size.

Typically, the surface layer is brown clay loam about 6
inches thick. The subsoil is about 33 inches thick. The
upper part is reddish brown, firm clay loam; the lower
part is dark red, friable clay loam. The substratum to a
depth of 60 inches is yellowish red clay loam. In places
where the upper part of the subsoil has been mixed with
the surface soil by plowing, the surface layer is reddish
brown clay loam.

Included with this soil in mapping are small areas of
Farnum, Renfrow, and Shellabarger soils. The Farnum
soils occupy areas near drainageways, the Renfrow soils
occupy foot slopes, and the Shellabarger soils are on nar-
row ridgetops. These included areas make up 5 to 15 per-
cent of the unit.

Water and air move through this soil at a moderately
slow rate, and runoff is medium on cultivated fields.
Available water capacity is high. Reaction is medium acid
or slightly acid in the surface layer and ranges from
medium acid to neutral in the subsoil. Natural fertility is
medium, but organic-matter content. is moderately low
because of the loss of surface soil through erosion. The
surface layer is firm and tends to crust or puddle after
hard rains, especially in areas where the plow layer con-
tains subsoil material. _

Most areas of this soil are farmed. The soil has fair
potential for cultivated crops and good potential for hay,
pasture, and trees. It has poor to fair potential for most
engineering uses.

If this soil is used for cultivated crops, there is a
hazard of further erosion damage. Minimum tillage,
winter cover crops, and grassed waterways help control
further soil loss. A few areas have slopes that are long
enough and smooth enough to be terraced and farmed on
the contour. Returning crop residue to the soil or regu-
larly adding other organic material improves fertility,
reduces crusting, and increases water infiltration.

The use of the soil as pastureland or hayland is effec-
tive in controlling erosion. Overgrazing or grazing when
the soil is too wet, however, causes surface compaction,
excessive runoff, and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and soil in good condition.

This soil is well suited to trees grown as windbreaks
and environmental plantings. Tree seeds, cuttings, and
seedlings survive and grow well if competing vegetation



20 SOIL SURVEY

is controlled or removed. If erosion is controlled and ir-
rigation water is available, there are few limitations to be
concerned about when planting or harvesting.

This soil has moderate limitations for building site
development because of low shear strength. It is suitable
for onsite waste disposal if proper design and proper in-
stallation procedures are used. It lacks sufficient strength
and stability to support vehicular traffic, but this limita-
tion can be overcome by strengthening or replacing the
base material. Excessive seepage from sewage lagoons
can be prevented by special treatment to seal the lagoon.
This soil has slight to moderate limitations if it is used for
recreational purposes. Capability unit IIle-5; Loamy
Upland range site.

Na—Naron fine sandy loam. This nearly level and
very gently sloping, well drained soil is on uplands and
terraces. Individual areas of this unit are irregularly
shaped and range from 20 to several hundred acres in
size.

Typically, the surface layer is dark grayish brown fine
sandy loam about 8 inches thick. The subscil is about 42
inches thick. The upper part is dark grayish brown, fria-
ble fine sandy loam; the next part is dark brown, friable
sandy clay loam; the lower part is brown. to yellowish
brown, very friable sandy clay loam and sandy loam. The
substratum to a depth of 60 inches is light yellowish
brown medium and fine sand.

Included with this soil in mapping are small areas of

Canadian and Farnum soils. The Canadian soils are
slightly lower on the landscape than this Naron soil, and
the Farnum soils occupy areas on similar landscapes.
These included -areas make up 10 to 20 percent of the
unit. :
Water and air move through this soil at a moderate to
moderately rapid rate, and runoff is slow. Available water
capacity is moderate. Reaction ranges from medium acid
to neutral in the surface layer and in the subsoil. Natural
fertility is medium, but organic-matter content in cul-
tivated fields is moderately low because of winnowing.
The surface layer is very friable and can be easily tilled
throughout a wide range in moisture content.

Most areas of this soil are farmed. The soil has good
potential for cultivated crops, hay, pasture, and trees. It
has fair to good potential for most engineering uses.

This soil is suited to wheat and milo and to grasses and
legumes for hay and pasture. If irrigated, it is well suited
to corn, sorghum, alfalfa, orchards, and truck crops.
Minimum tillage and winter cover crops help control soil
blowing. Returning crop residue to the soil or regularly
adding other organic material maintains the content of or-
ganic matter, reduces crusting, and increases water reten-
tion.

This soil is well suited to trees grown as windbreaks
and environmental plantings and to orchards and truck
crops. Seeds, cuttings, and seedlings survive and grow
well if the soil is irrigated and competing vegetation is
controlled or removed. Competing vegetation can be con-
trolled by site preparation and spraying.

This soil is suitable for building site development and
for onsite waste disposal if proper design and proper in-
stallation procedures are used. It lacks sufficient strength
and stability to support vehicular traffic, but this limita-
tion can be overcome by strengthening or replacing the
base material. Excessive seepage from sewage lagoons
can be prevented by special treatment to seal the lagoon.
This soil has slight limitations if it is used for recreational
areas. Capability unit I-1; Sandy range site.

Oc—Owens clay loam, 1 to 3 percent slopes. This
gently sloping, well drained soil is on convex ridgetops,
knolls, and short, uneven side slopes. Individual areas are
oblong and irregularly shaped and range from 5 to 30
acres in size.

Typically, the surface layer is reddish brown clay loam
about 7 inches thick. The subsoil is about 8 inches thick.
It is reddish brown, very firm silty clay. The substratum
is calcareous, platy, clayey shale. In places scattered shale
fragments are throughout the surface layer and subsoil.
In areas where the upper part of the subsoil has been
mixed with the surface soil by plowing, the surface layer
is reddish brown silty clay.

Included with this soil in mapping are small areas of
Vernon and Renfrow soils on foot slopes and in
drainageways. These soils make up 5 to 15 percent of the
unit.

Water and air move through this soil at a very slow
rate, and runoff from cultivated areas is very rapid.
Available water capacity is very low. Reaction ranges
from neutral to moderately alkaline in the surface layer
and is moderately alkaline in the subsoil. Natural fertility
and organic-matter content are low. The surface layer is
firm and difficult to cultivate. It crusts and puddles after
rains. Root growth is restricted below a depth of 15
inches by the shale substratum.

Most areas of this soil are used as range. A few areas
are used for wheat. The soil has good potential for grass
and poor potential for cultivated crops, trees, and most
engineering uses.

This soil is poorly suited to most cultivated crops. If
the soil is cultivated, wheat is the best crop to plant. In
years of average moisture or better, fair wheat yields can
be expected. The soil cannot store enough water for crops
during their peak period of consumption. If the soil is
used for cultivated crops, minimum tillage, winter cover
crops, terraces, and contour farming help control erosion.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, reduces crust-
ing, and increases water infiltration.

This soil is best suited to range. The major problems of
range management are related to the available water
supply. The soil is droughty because of the very low
available water capacity and the water losses by runoff.
Maintaining an adequate plant cover and ground mulch
helps prevent excessive soil losses and improves the
moisture supplying capacity by reducing runoff.
Overstocking and overgrazing the range reduce the pro-
tective plant cover and cause deterioration of the plant



SEDGWICK COUNTY, KANSAS 21

community. Under these conditions, the taller, more
desirable grasses are replaced by less productive short
grasses. Proper stocking rates, uniform grazing distribu-
tion, timely deferment of grazing, and a planned grazing
system help keep the range and soil in good condition.

If buildings are constructed on this soil, foundations
and footings should be designed to prevent structure
damage caused by shrinking and swelling. Artificial
drainage should be provided around the buildings to keep
the soil and shale from becoming saturated. Local roads
should be graded to shed water, and suitable base materi-
al should be hauled in from outside the area. Sewage
lagoons should be used for onsite waste disposal. Suitable
sites for lagoons generally can be located in some areas of
deeper soil. This soil has severe limitations if it is used
for recreational purposes. Capability unit. IVe-3; Red Clay
Prairie range site.

0Od—Owens-Rock outcrop complex, 3 to 10 percent
slopes. This map unit consists of Rock outcrop and slop-
ing and strongly sloping, well drained soils on upland
ridges and side slopes. Most areas are dissected by shal-
low drainageways. Individual areas of this unit are oblong
and range from 10 to 160 acres in size. They are 50 to 60
percent Owens scils and 20 to 40 percent shale outcrop.
The Owens soils are on ridgetops and side slopes. The
shale outcrop is adjacent to the drainageways and sharp
slope breaks. The soils and the Rock outcrop are so in-
tricately mixed or are in areas so small in size that it is
not practical to separate them in mapping. '

Typically, the Owens soil has a surface layer of reddish
brown clay loam about 7 inches thick. The subsoil is red-
dish brown, very firm silty clay about 8 inches thick. The
substratum is calcareous, platy clayey shale.

Typically, the Rock outcrop is exposed shale that domi-
nantly is red but is also gray, green, and yellow. The
shale is moderately alkaline, fine grained, and platy.

Included with this unit in mapping are small areas of
Vernon soils on foot slopes and in depressional areas.
These soils make up 5 to 15 percent of the unit.

Permeability is very slow through the Owens soil.
Available water capacity is very low. This soil contains a
fine, elastic clay that holds some of the soil moisture
under too much tension to be extracted by plant roots.
Runoff is rapid. The soil shrinks and swells markedly
upon drying and wetting. Reaction is dominantly
moderately alkaline, but in places the surface layer is
neutral. Fertility and organic-matter content are low. The
root zone extends to the shale bedrock.

Most areas of this unit remain in native grass and are
used for grazing. The unit has fair potential for range and
poor potential for rangeland wildlife habitat. It has poor
potential for farming, for trees and shrubs, and for most
engineering uses.

This unit is best suited to range. The major problems of
range management are related to the available water
supply. The soil is droughty because of the very low
available water capacity and the water losses by runoff.
Maintaining an adequate plant cover and ground mulch

helps prevent excessive soil losses and improves the
water supplying capacity by reducing runoff.
Overstocking and overgrazing the range reduce the pro-
tective plant cover and cause deterioration of the plant
community. Under these conditions, the taller, more
desirable grasses are replaced by less productive short
grasses. Proper stocking rates, uniform grazing distribu-
tion, timely deferment of grazing, and a planned grazing
system help keep the range and soil in good condition.

If buildings are constructed on this unit, foundations
and footings should be designed to prevent structure
damage caused by shrinking and swelling. Artificial
drainage should be provided around the buildings to keep
the soil and shale from becoming saturated. Local roads
should be graded to shed water, and suitable base materi-
al should be hauled in from outside the area. Sewage
lagoons should be used for onsite waste disposal. Suitable
sites for lagoons generally can be located on some of the
deeper soils adjacent to this unit. This unit has severe
limitations if it is used for recreational purposes. Capabili-
ty unit VIe-2; Owens part in Red Clay Prairie range site.

Pa—Pits. This map unit is in areas where the soil has
been excavated and the substratum has been used for

.sand or gravel. The excavated areas are on uplands, ter-

races, and flood plains. Most pits are excavated to a depth
of 15 feet or more. The entire solum is removed, and the
water table or the sand substratum is exposed. In some
areas shale bedrock is exposed. Most pits are dominantly
water and piles of sand. Soil blowing, very low fertility,
unstable slopes, and a high water table are the principal
hazards for any type of land use. Some pits are used for
recreational facilities and fish ponds. A typical pit is in
the NE1/4NE1/4 section 14, T. 25 S, R. 2 W. Not as-
signed to a capability unit or range site.

Pb—Plevna fine sandy loam. This nearly level, poorly
drained soil is on flood plains and in depressions in subir-
rigated valleys. It is adjacent to drainageways. Flooding
is frequent, occurring about once every year. Individual
areas of this unit are narrow and range from 15 to 120
acres in size.

Typically, the surface layer is about 20 inches thick.
The upper part is very dark gray fine sandy loam; the
lower part is dark gray sandy loam. The subsoil is about
15 inches of grayish brown, very friable sandy loam with
distinct mottles. The substratum to a depth of 60 inches is
grayish brown loamy sand or fine sand.

Included with this soil in mapping are small areas of
Lincoln and Waldeck soils. The Lincoln soils occupy areas
of more recent deposition, and the Waldeck soils are
better drained than this Plevna soil.

Water and air move through this soil at a moderately
rapid rate. The ground water table is 1 1/2 to 3 feet
below the surface during much of the growing season. It
rises to within a few inches of the surface during wet
periods and drops to about 4 feet late in summer and
early in autumn. Available water capacity is moderate.
Reaction ranges from neutral to moderately alkaline
throughout the profile. Natural fertility and organic-
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matter content are high: Root growth is restricted below
a depth of 35 inches by the saturated loamy sand.

Most areas of this soil remain in native grass (fig. 9)
and are used for grazing and hay. The soil has good
potential for range, trees and shrubs, and wetland wildlife
habitat. It has poor potential for farming and for most en-
gineering uses.

This soil is best suited to range. The major problems of
range management are wetness and flooding. Because of
subirrigation, Russian-olive and willows frequently in-
vade. -Unless a tall grass cover is maintained, woody
shrubs and trees invade. Management that prevents
overstocking and overgrazing maintains a tall grass cover.
Proper stocking rates, uniform grazing distribution, time-
ly deferment of grazing, and a planned grazing system
help keep the soil and range in good condition. This soil is
a favorable site for excavated ponds that are aquifer fed.

This soil is well suited to trees grown as windbreaks
and environmental plantings. Tree seeds, cuttings, and
seedlings survive and grow well if competing vegetation
is controlled or removed. The main problems to be con-
cerned about when planting and harvesting trees are
flooding and wetness.

This soil has severe limitations if used for building
sites, roads, septic tank absorption fields, lagoons, and
recreational areas. The main problems in managing the
soil are wetness, a fluctuating high water table, and flood-
ing. Capability unit VIw-1; Subirrigated range site.

Pc—-Pratt loamy fine sand, undulating. This undulat-
ing, well drained soil is on erosional uplands. Individual
areas of this unit are irregular in shape and range from
15 to 80 acres in size. Slope ranges from 1 to 5 percent.

Typically, the surface layer is grayish brown loamy fine
sand about 18 inches thick. The subsoil is brown, very fri-
able loamy fine sand about 18 inches thick. The sub-
stratum to a depth of about 60 inches is light brown fine
sand.

Included with this soil in mapping are small areas of
somewhat poorly drained Carwile soils and excessively
drained Tivoli soils. The Carwile soils occupy shallow
depressions, and the Tivoli soils are on narrow, convex
knolls and short, uneven side slopes. These included areas
make up 5 to 15 percent of the unit.

Water and air move through this soil at a rapid rate,
and runoff is slow. Available water capacity is low. Reac-
tion ranges from medium acid to neutral in the surface
layer and subsoil and is slightly acid or neutral in the sub-
stratum. Natural fertility and organic-matter content are
low. The surface layer is very friable and can be easily
tilled throughout a wide range in moisture content.

Most areas of this soil are farmed. The soil has good
potential for most cultivated crops, hay, pasture, and
trees. It has fair to good potential for most engineering
uses.

The low available water capacity and soil blowing are
the main problems in managing this soil. Under dryland
conditions, the soil is suited to wheat, grain sorghum,
grasses, and trees. If irrigation water is available, it is

well suited to alfalfa and forage sorghum. If the soil is
used for cultivated crops, the hazard of soil blowing is
severe. Minimum tillage and winter cover crops help
prevent excessive soil loss. A few areas have slopes that
are long enough and smooth enough to be terraced and
farmed on the contour. Returning crop residue to the soil
or regularly adding other organic material improves fer-
tility and maintains the organic-matter content. Wind
stripcropping helps prevent excessive soil blowing.

The use of the soil as range, pastureland, or hayland is
effective in controlling erosion. Proper stocking rates,
pasture rotation, and timely deferment of grazing help to
keep the grass and soil in good condition.

This soil is well suited to trees grown as windbreaks
and environmental plantings if water is available. Tree
seeds, cuttings, and seedlings survive and grow well if
competing vegetation is controlled or removed, especially
for the first few years when there is competition for
moisture. Because this soil can store only a small amount
of moisture, any practice that conserves moisture
enhances the survival of the trees.

This soil is suitable for building site development and
for onsite waste disposal if proper design and proper in-
stallation procedures are used. Onsite inspection is needed
to determine whether contamination of ground water is a
hazard. The soil is a good source for roadfill material. If
used for sewage lagoon areas, it has severe limitations
because of excessive seepage, which is difficult to over-
come. If the soil were used for a lagoon, the entire wetted
area would have to be sealed. This soil has moderate
limitations if it is used for recreational purposes. Capabili-
ty unit IIle-4; Sands range site.

Pd—Pratt-Tiveli complex, rolling. This map unit con-
sists of rolling, well drained and excessively drained soils
on uplands. In most areas it is parallel to the major rivers
of the county. Individual areas of this unit are generally
oblong, but some are irregularly shaped. They range from
20 to 160 acres in size. They are about 55 to 75 percent
Pratt soils and 25 to 45 percent Tivoli soils.

The Pratt soils typically are on convex, mid and lower
side slopes and on the broader ridgetops. The Tivoli soils
typically are on narrow, convex ridges and sharp slope
breaks. The two soils are so intricately mixed or are in
areas so small in size that it is not practical to separate
them in mapping. Slope ranges from 5 to 30 percent.

Typically, the Pratt soil has a surface layer of grayish
brown loamy fine sand about 18 inches thick. The subsoil
is brown, very friable loamy fine sand about 18 inches
thick. The substratum to a depth of 60 inches is light
brown fine sand. In places the darkened surface layer is
thicker.

Typically, the Tivoli soil has a surface layer of brown
loamy fine sand about 10 inches thick. The underlying
material to a depth of 60 inches is light brown fine sand.
In places the surface layer is fine sand.

Included with these soils in mapping are small areas of
nearly level Lincoln soils on the flood plains that are com-
monly adjacent to this unit. These included soils make up
5 to 10 percent of the unit.
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Permeability is rapid and available water capacity is
low in the Pratt and Tivoli soils. Runoff is slow on the
Pratt soil and very slow on the Tivoli soil. The Pratt soil
is medium acid to neutral throughout. It is low in fertility
and organic-matter content. The surface layer of the
Tivoli soil is slightly acid to mildly alkaline, and the un-
derlying material is slightly acid to moderately alkaline.
The Tivoli soil is low in fertility and very low in organiec-
matter content.

Most areas of these soils remain in native grass and are
used for grazing. The soils have fair to good potential for
range and poor to fair potential for rangeland wildlife
habitat. They have poor potential for farming, good
potential for trees and shrubs, and poor potential for
most engineering uses.

This unit is best suited to range. Most of the range is in
fair condition and has an abundance of woody increasers.
The major problems are related to the hazard of soil
blowing and the available water supply. The soils are
somewhat droughty because of the low available water
capacity. Maintaining an adequate plant cover and ground
mulch helps prevent excessive soil losses and improves
the moisture supplying capacity. Overstocking and over-
grazing the range reduces the protective cover and causes
deterioration of the plant community. Under these condi-
tions, the taller, more desirable grasses are replaced by
less productive short grasses and forbs. Proper stocking
rates, uniform grazing distribution, timely deferment of
grazing, and a planned grazing system help keep the
range and soils in good condition. Potential pond reservoir
sites are very limited because of seepage.

These soils are too steep for use as cropland and should
be tilled only when reseeding is needed. If the soils are
tilled for reseeding of grasses, timely use of minimum til-
lage is necessary to help prevent severe erosion. Seeds
should be planted early enough to establish good ground
cover before the end of the growing season. Nurse crops
can be used to provide cover late in fall and in winter
until the grasses become established.

These soils are suited to trees and shrubs grown as
windbreaks and environmental plantings if competitive
vegetation is removed or controlled. The hazard of ero-
sion is a moderate limitation for these uses. Also, steep
slopes limit the use of heavy equipment. These limitations
can be overcome to some extent by proper managment of
ground cover to help control erosion.

If dwellings are built on these soils, as much plant
cover as possible should be maintained to help control
erosion. Also, cutbanks can cave in. The soils have
moderate limitations for onsite waste disposal if proper
design and proper installation procedures are used. The
effluent, however, can pollute underground water. The
soils have severe limitations for sewage lagoon areas
because of excessive seepage. They are a good source of
roadfill material. They have moderate to severe limita-
tions for recreation development because of steepness of

slope and sandy texture. Capability unit VIe-1; Sands
range site.

Ra—Renfrow silty clay loam, 1 to 3 percent slopes.
This gently sloping, well drained soil is on convex
ridgetops, knolls, and uneven side slopes. Individual areas
of this unit are irregular in shape and range from 20 to
several hundred acres in size.

Typically, the surface layer is brown silty clay loam
about 9 inches thick. The subsoil is about 41 inches thick.
The upper part is dark reddish brown, very firm silty
clay loam; the next part is dusky red and dark reddish
brown, extremely firm silty clay;. the lower part is red-
dish brown, very firm silty clay with many shale frag-

~ments. The underlying material is red silty and clayey

shale.

Included with this soil in mapping are small areas of
Owens and Vernon soils. These soils are on knolls and
short, uneven side slopes. They make up 5 to 15 percent
of the unit.

Water and air move though this soil at a very slow
rate, and runoff from cultivated areas is medium. Availa-
ble water capacity is moderate. Reaction is slightly acid
or neutral in the surface layer and ranges from slightly
acid to moderately alkaline in the subsoil. Natural fertility
is medium, and organic-matter content is moderate. The
surface layer is friable and can be easily tilled. It tends,
however, to crust or puddle after hard rains, especially in
areas where the plow layer contains subsoil material.
Root growth is restricted by shaly clay in the lower part
of the subsoil.

Most areas of this soil are farmed. The soil has fair
potential for cultivated crops and good potential for hay,
pasture, and trees. It has poor potential for most en-
gineering uses.

This soil is moderately well suited to corn, sorghum,
and soybeans and well suited to small grain and to alfalfa
and grasses for hay and pasture. If the soil is used for
cultivated crops, damage by erosion is a hazard. Minimum
tillage, winter cover crops, terraces, and contour farming
help to protect this soil against erosion. Proper manage-
ment of crop residue and green manure crops help control
erosion, maintain and improve organic-matter content and
tilth, and increase water infiltration.

The use of the soil as pastureland or hayland is very ef-
fective in controlling erosion. Overgrazing should be
avoided. Grazing when the soil is too wet causes surface
compaction, poor tilth, and excessive runoff. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods help keep the
grass and soil in good condition.

This unit is suited to trees grown as windbreaks and
environmental plantings. Tree seeds, cuttings, and
seedlings, however, survive only under good management
that includes control of competing vegetation.

This soil has severe limitations for building sites. The
main problem is the shrink-swell potential of the soil. The
risk of structural damage caused by shrinking and
swelling can be reduced if basement walls, foundations,
and footings are properly designed and reinforced and
drain tiles are installed. Sanitary facilities should be con-
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nected to commercial sewers, or sewage should be piped
to lagoons. Local roads should be graded to shed water,
and suitable base material should be hauled in from out-
side the area.

This soil has moderate to severe limitations for most
types of recreational development because the subsoil is
very slowly permeable. It has few limitations, however,
for pond development. Capability unit IIIe-3; Red Clay
Prairie range site.

Rb—Renfrow silty clay loam, 3 to 6 percent slopes.
This sloping, well drained soil is on uneven side slopes.
Individual areas of this unit are generally oblong, but
some are irregularly shaped. They range from 15 to 60
acres in size.

Typically, the surface layer is brown silty clay loam
about 7 inches thick. The subsoil is about 41 inches thick.
‘The upper part is dark reddish brown, very firm silty
clay loam; the next part is dusky red and dark reddish
brown, extremely firm silty clay; the lower part is red-
dish brown, very firm silty clay with many shale frag-
ments. The underlying material is red silty and clayey
shale. In some areas where the plow layer is mixed with
the upper part of the subsoil, the surface layer is dark
reddish brown.

Included with this soil in mapping are small areas of
Owens and Vernon soils. These soils are on knolls and in
drainageways. They make up 10 to 20 percent of the unit.

Water and air move through this soil at a very slow
rate, and runoff from cultivated areas is rapid. Available
water capacity is moderate. Reaction is slightly acid or
neutral in the surface layer and ranges from slightly acid
to moderately alkaline in the subsoil. Natural fertility is
medium, and organic-matter content is moderate. The sur-
face layer is friable and can be easily tilled throughout a
fairly wide range in moisture content. It tends, however,
to crust or puddle after a hard rain, especially in areas
where the plow layer contains subsoil material. Root
growth is restricted by ‘the clayey subsoil.

‘About half of the acreage of this soil is farmed, and
half is in native range. The soil has fair potential for cul-
tivated. crops and good potential for grasses and trees. It
has poor potential for most engineering uses.

This soil is moderately well suited to sorghum,
soybeans, and corn and well suited to small grain and al-
falfa and to grasses for hay and pasture. If the soil is
used for cultivated crops, damage by erosion is a hazard.
Minimum tillage, winter cover crops, terraces, and con-
tour farming help to control erosion, maintain and im-
prove organic-matter content and tilth, and increase
water infiltration.

The use of the soil as range, pastureland, or hayland is
very effective in controlling erosion. Overgrazing should
be avoided. Grazing when the soil is too wet causes sur-
face compaction, poor tilth, and excessive runoff. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods help keep the
pasture and soil in good condition.

This unit is suited to trees grown as windbreaks and
environmental plantings. Tree seeds, cuttings, and
seedlings, however, survive only under good management
that includes control of competing vegetation.

This soil has severe limitations for building sites. The
main problem is the shrink-swell potential of the soil. The
risk of structural damage caused by shrinking and
swelling can be reduced if basement walls, foundations,
and footings are properly designed and reinforced and
drain tiles are installed. Sanitary facilities should be con-
nected to commercial sewers, or sewage should be piped
to lagoons. Local roads should be graded to shed water,
and suitable base material should be hauled in from out-
side the area. This soil has moderate to severe limitations
if it is used for recreational purposes. Capability unit
IVe-1; Red Clay Prairie range site.

Rc—Renfrow-Owens clay loams, 1 to 4 percent
slopes. This map unit consists of gently sloping, well
drained soils on upland ridges and side slopes. Most areas
are dissected by shallow drainageways. Individual areas
of this unit are irregular in shape and range from 20 to 80
acres in size. They are 50 to 65 percent Renfrow soils and
20 to 35 percent Owens soils.

The Renfrow soils are on plane or convex, mid and
lower side slopes and on the broader ridgetops. The
Owens soils are on narrow, convex ridges; sharp slope
breaks; and in some drainageways. The two soils are so
intricately mixed or are in areas so small in size that it is
not practical to separate them in mapping.

Typically, the Renfrow soil has a surface layer of
brown silty clay loam about 9 inches thick. The subsoil is
about 41 inches thick. The upper part is dark reddish
brown, very firm silty clay loam; the next part is dusky
red and dark reddish brown, extremely firm silty clay;
the lower part is reddish brown, very firm silty clay with
many shale fragments. The underlying material is red
silty and clayey shale.

Typically, the Owens soil has a reddish brown clay loam
surface layer about 7 inches thick. The subsoil is about 8
inches thick. It is reddish brown, very firm silty clay. The
substratum is calcareous platy clayey shale. In places
scattered shale fragments are throughout the solum. In
areas where the upper part of the subsoil has been mixed
with the surface soil by plowing, the surface layer is red-
dish brown silty clay.

Included with these soils in mapping are small areas of
Milan and Vernon soils and shale outerop. The Milan soils
occupy ridgetops and colluvial slopes where the soil man-
tle is thicker than 60 inches. The Vernon soils are 20 to 40
inches deep over shale and occupy concave foot slopes.
The shale outcrop occupies some of the steeper points,
breaks, and side slopes. Included areas make up 5 to 15
percent of the unit.

Permeability is very slow in the Renfrow and Owens
soils. ~Available water capacity is moderate in the
Renfrow soil and very low in the Owens soil. Both soils
contain a fine, elastic type of clay that holds some of the
soil moisture under too much tension to be extracted by
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plant roots. Runoff is medium. Both soils shrink and swell
markedly upon drying and wetting. The surface layer of
the Renfrow soil is slightly acid or neutral, and the sub-
soil ranges from slightly acid to moderately alkaline. The
surface layer of the Owens soil ranges from neutral to
moderately alkaline, and the subsoil is moderately al-
kaline. Natural fertility is medium in the Renfrow soil
and low in the Owens soil. Organic-matter content is
moderate in the Renfrow soil and low in the Owens soil.
The root zone extends to shale bedrock.

.Most areas of these soils remain in native grass and are
used for grazing. A few areas are used for wheat and
grain sorghum. The soils have fair to good potential for
range. They have poor to fair potential for farming, trees
and shrubs, and most engineering uses.

If these soils are cultivated, erosion is a hazard.
Minimum tillage and winter cover crops help prevent ex-
cessive soil loss. A few areas have slopes that are long
enough and smooth enough to be terraced and farined on
the contour. Returning crop residue to the soil or regu-
larly adding other organic material and planting a
minimum of row crops improve fertility, reduce crusting,
and increase water infiltration.

These soils are best suited to range. The major
problems of range management are related to the hazard
of erosion and the very low available water supply in the
Owens soil. Maintaining an adequate plant cover and
ground mulch helps prevent excessive soil losses and im-
proves the moisture supplying capacity by reducing ru-
noff. Overstocking and overgrazing the range reduce the
protective plant cover and cause deterioration of the
plant community. Under these conditions, the taller, more
desirable grasses are replaced by less productive short
grasses. Proper stocking rates, uniform grazing distribu-
tion, timely deferment of grazing, and a planned grazing
system help keep the range and soil in good condition.
Potential pond reservoir sites are adequate.

If buildings are constructed on these soils, foundations
and footings should be designed to reduce the risk of
structure damage caused by shrinking and swelling of the
soils. Artificial drainage should be provided around the
buildings to keep the soils and shale from becoming satu-
rated.

" Local roads should be graded to shed water, and suita-
ble base material should be hauled in from outside the
area. Sewage lagoons should be used for onsite waste
disposal. Suitable sites for lagoons can be located on some
of the deeper, less sloping soils on foot slopes or on the
broader ridgetops. If these soils are used for recreational
purposes, they have moderate to severe limitations. Capa-
bility unit IIIe-3; Red Clay Prairie range site.

Rd—Rosehill silty clay, 1 to 3 percent ‘slopes. This
gently sloping, well drained soil is on convex upland di-
vides and uneven side slopes. Individual areas of this unit
are irregular in shape and range from 15 to several hun-
dred acres in size.

Typically, the surface layer is very dark grayish brown
silty clay about 8 inches thick. The next layer is very firm

silty clay about 22 inches thick. The upper part is dark
grayish brown; the lower part is grayish brown and very
dark grayish brown. The substratum is dark gray and
light yellowish brown, calcareous shaly clay. In places the
surface layer is calcareous.

Included with this soil in mapping are small areas of
Clime, Goessel, Irwin, and Tabler soils. The Clime soils
occupy short slopes. The nearly level Goessel and Tabler
soils occupy shallow depressions. The Irwin soils occupy
positions where the soil mantle is thicker on some
ridgetops.

Water and air move through this soil at a very slow
rate, and runoff is medium. Reaction is neutral or slightly
acid in the surface layer and ranges from neutral to
moderately alkaline below. Natural fertility is medium,
and organic-matter content is moderate. The surface layer
is very firm and difficult to till. It erusts when dry and
has a narrow range of moisture content for optimum til-
lage. Available water capacity is low, and plants are
frequently affected during periods of drought.

Most areas of this soil are used for small grain and
sorghum. The soil has fair-potential for farming and for
trees and shrubs and poor potential for most engineering
uses.

This unit is best suited to range and to small grain or
other spring-maturing crops. The major problems of
range management are related to the hazard of erosion
and the available water supply. The soil is somewhat
droughty because of the low available water capacity and
the water losses by runoff. Maintaining an adequate plant
cover and ground muleh helps prevent excessive soil
losses and improves the moisture supplying capacity by
reducing runoff. Overstocking and overgrazing the range
reduces the protective plant cover and causes deteriora-
tion of the plant community. Under ‘these conditions, the
taller, more desirable grasses are replaced by less produc-
tive short grasses. Proper stocking rates, uniform grazing
distribution, timely deferment of grazing, and a planned
grazing system help keep the range and soil in good con-
dition. Potential pond reservoir sites are adequate.

This unit is moderately well suited to trees grown as
windbreaks and environmental plantings. Suitable species
and site preparation are necessary for successful tree cul-
ture.

If buildings are constructed on this soil, foundations
and footings should be designed to reduce the risk of
structure damage caused by shrinking and swelling. The
underlying shale beds are somewhat soft and are slip
prone. Artificial drainage should be provided around the
buildings to keep the soils and shale from becoming satu-
rated.

Local roads should be graded to shed water, and suita-
ble base material should be hauled in from outside the
area. Sewage lagoons can be used for onsite waste
disposal. Suitable sites for lagoons can be located in some
of the areas of deeper soil on foot slopes or in areas
where the shale is rippable to the desired depth. Sealing
lagoons with a clay blanket may be needed if the excava-
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tions penetrate the shale beds. This soil has severe limita-
tions if it is used for recreational purposes. Capability
unit I1le-3; Clay Upland range site.

Sa—Shellabarger sandy loam, 1 to 3 percent slopes.
This gently sloping, well drained soil is on convex
ridgetops, knolls, and uneven side slopes. Individual areas
of this unit are irregular in shape and range from 15 to
several hundred acres in size.

Typically, the surface layer is dark brown sandy loam
about 10 inches thick. The subsoil is about 30 inches thick.
The upper part is dark reddish brown, friable sandy loam;
the lower part is yellowish red, firm sandy clay loam. The
substratum .to a depth of about 60 inches is yellowish red
sandy loam. In places the surface layer is loamy fine sand.

Included with this unit in mapping are small areas of
well drained Albion and Milan soils. The Albion soils are
typically on knobs or knolls. The Milan soils are on the
lower foot slopes. These included areas make up 5 to 20
percent of the unit.

Water and air move through this soil at a moderate
rate, and runoff from cultivated areas is medium. Availa-
ble water capacity is moderate. Reaction is slightly acid
or medium acid in the surface layer and ranges from
slightly acid to mildly alkaline in the subsoil. Natural fer-
tility is medium, and organic-matter content in most cul-
tivated fields is moderately low. The surface layer is very
friable and can be easily tilled throughout a wide range in
moisture content. It is subject to soil blowing if it is left
bare in winter.

Most areas of this soil are farmed. The soil has good
potential for cultivated crops, hay, pasture, and trees. It
also has good potential for specialized crops, such as
melons and vegetables, if irrigation water is available. It
has fair to good potential for most engineering uses.

This soil is suited to wheat and sorghum and to grasses
and legumes for hay and pasture. If irrigation water is
available, it is also suited to corn and soybeans. Minimum
tillage, winter cover crops, and striperopping help prevent
excessive soil loss. A few areas have slopes that are long
enough and smooth enough to be terraced and farmed on
the contour. Returning crop residue to the soil or regu-
larly adding other organic material improves fertility and
increases water retention.

The use of the soil as pastureland or rangeland is an ef-
fective way of controlling erosion. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the grass
and soil in good condition.

This soil is well suited to trees grown as windbreaks
and environmental plantings. Suitable species, site
preparation, and control of competing vegetation are
needed for successful tree culture.

This soil is suitable for building site development and
for on site waste disposal if proper design and proper in-
stallation procedures are used. Excessive seepage from
sewage lagoons can be prevented by special treatment to
seal the lagoon. Similar treatment is needed in pond
reservoir areas. This soil has fair potential for roadfill

because of low shear strength. It has slight limitations if
it is used for recreational purposes. Capability unit Ile-3;
Sandy range site.

Sb—Shellabarger sandy loam, 3 to 6 percent slopes.
This sloping, well drained soil is on uneven side slopes.
Individual areas of this unit are generally oblong, but
some are irregularly shaped. They range from 15 to 80
acres in size.

Typically, the surface layer is dark brown sandy loam
about 8 inches thick. The subsoil is about 30 inches thick.
The upper part is dark reddish brown, friable sandy loam;
the lower part is yellowish red, firm sandy clay loam. The
substratum to a depth of about 60 inches is yellowish red
sandy loam. In places the surface layer is loamy fine sand.
In some places where the plow layer has been mixed with
the upper part of the subsoil, the surface layer is dark
reddish brown.

Included with this soil in mapping are small areas of
well drained Albion and Milan soils. The Albion soils are
typically on ridges or knolls. The Milan soils are on some
of the lower foot slopes and adjacent to some of the
drainageways. These included areas make up 10 to 20 per-
cent of the unit.

Water and air move through this soil at a moderate
rate, and runoff from cultivated areas is medium. Availa-
ble water capacity is moderate. The surface layer is
slightly acid or medium acid. The subsoil ranges from
slightly acid to mildly alkaline. Natural fertility is medi-
um, and organic-matter content in most cultivated fields
is moderately low. The surface layer is very friable and
can be easily tilled throughout a wide range in moisture
content. It is subject to both soil blowing and water ero-
sion unless it is protected.

About two-thirds of the acreage of this soil is farmed,
and the rest is native range. The soil has good potential
for cultivated crops, hay, pasture, and trees. It also has
good potential for specialized crops, such as melons and
vegetables, if irrigation water is available. It has fair to
good potential for most engineering: uses.

This soil is suited to wheat and sorghum and to grasses
and legumes for hay and pasture. Minimum tillage, winter
cover crops, and striperopping help prevent excessive soil
loss. A few areas have slopes that are long and smooth
enough to bé terraced and farmed on the contour.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and increases
water retention.

The use of the soil as pastureland or rangeland is an ef-
fective way of controlling erosion. Proper stocking rates,
pasture rotation, timely deferment of grazing, and a
planned grazing system help to keep the grass and soil in
good condition. The soil has fair potential for rangeland
wildlife habitat.

This soil is well suited to trees grown as windbreaks
and environmental plantings. Suitable species, site
preparation, and control of competing vegetation are
needed for successful tree culture.
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This unit is suitable for building site development and
for on site waste disposal if proper design and proper in-
stallation procedures are used. Excessive seepage from
sewage lagoons can be prevented by special treatment to
seal the lagoon. Similar treatment is needed in pond
reservoir areas. This soil has fair potential for roadfill
because of low shear strength. It has slight to moderate
limitations if it is used for recreational purposes. Capabili-
ty unit IIIe-8; Sandy range site.

Sc—Shellabarger sandy loam, 3 to 6 percent slopes,
eroded. This sloping, well drained soil is on uneven side
slopes. Individual areas of this unit are irregular in shape
and range from 5 to 30 acres in size. A few gullies are in
most areas.

Typically, the surface layer is dark brown sandy loam
about 5 inches thick. The subsoil is about 30 inches thick.
The upper part is dark reddish brown, friable sandy loam;
the lower part is yellowish red, firm sandy clay loam. The
substratum to a depth of about 60 inches is yellowish red
sandy loam. In some places where the plow layer has
been mixed with the upper part of the subsoil, the sur-
face layer is dark reddish brown heavy sandy loam.

Included with this soil in mapping are small areas of
well drained Albion and Milan soils. The Albion soils are
typically on ridges and knolls. The Milan soils are on some
of the lower foot slopes and adjacent to some of the
drainageways. These included areas make up 10 to 20 per-
cent of the unit.

Water and air move through this soil at a moderate
rate, and runoff is medium. Available water capacity is
moderate. Reaction is slightly acid or medium acid in the
surface layer and ranges from slightly acid to mildly al-
kaline in the subsoil. Natural fertility is medium, but or-
ganic-matter content is moderately low because of the
loss of surface soil through erosion. The surface layer is
friable and can be easily tilled throughout a fairly wide
range in moisture content. It tends to crust or puddle,
however, after hard rains, especially in areas where the
plow layer contains subsoil material.

Most areas of this soil are farmed. Wheat and sorghum
are the principal crops. The soil has good potential for
cultivated crops, hay, pasture, and trees. It has fair to
good potential for most engineering uses.

This soil is suited to wheat and sorghum and to grasses
and legumes for hay and pasture. Minimum tillage, winter
cover crops, and stripcropping help prevent excessive soil
loss. A few areas have slopes that are long and smooth
enough to be terraced and farmed on the contour.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and increases
water retention.

The use of the soil as pastureland or rangeland is an ef-
fective way of controlling erosion. Proper stocking rates,
pasture rotation, timely deferment of grazing, and -a
planned grazing system help to keep the grass and soil in

good condition. The soil has fair potential for rangeland
wildlife habitat.

This unit is well suited to trees grown as windbreaks
and environmental plantings. Suitable species, site
preparation, and control of competing vegetation are
needed for successful tree culture.

This soil is suitable for building site development and
for on site waste disposal if proper design and proper in-
stallation procedures are used. Excessive seepage from
sewage lagoons can be prevented by special treatment to
seal the lagoon. Similar treatment is needed in pond
reservoir areas. Because of low shear strength, this soil
has only fair potential if used as roadfill material. It has
slight to moderate limitations if used for recreational pur-
poses. Capability unit II1Ie-10; Sandy range site.

Ta—Tabler silty clay loam. This nearly level,
moderately well drained soil is on broad upland divides
and terraces. Individual areas.of this unit are irregular in
shape and range from 15 to several hundred acres in size.

Typically, the surface layer is dark gray silty clay loam
about 9 inches thick. The subsoil is silty clay about 35
inches thick. The upper part is very dark gray and firm;
the next part is dark grayish- brown and very firm; the
lower part is grayish brown and very firm. The sub-
stratum to a depth of 60 inches is grayish brown silty
clay.

Included with this soil in mapping are small areas of
Blanket, Farnum, Goessel, and Irwin soils. The Blanket,
Farnum, and Irwin soils occupy some of the slightly con-
vex areas. The Goessel soils occupy some of the slightly
depressional areas. Included soils make up 10 to 20 per-
cent of the unit.

Water and air move through this soil at a very slow
rate, and runoff is slow. Available water capacity is
moderate. Reaction ranges from medium acid to
moderately alkaline in the surface layer and from slightly
acid to moderately alkaline in the subsoil. Natural fertility
is medium, and organic-matter content is moderate. The
surface layer is friable. Because of the very slow permea-
bility, however, the range in moisture content within
which tillage is desirable is somewhat narrow. The sur-
face layer tends to crust or puddle after hard rains, espe-
cially in areas where the plow layer contains 'subsoil
material. Root growth is restricted by the siity clay sub-
soil.

Most areas of this soil are farmed. The soil has fair
potential for cultivated crops and good potential for hay,
pasture, and trees. It has poor potential for most en-
gineering uses.

This soil is moderately well suited to corn, sorghum,
and soybeans and is well suited to small grain and alfalfa
and to grasses for hay or pasture. Although this soil can
store a large amount of water, it releases the water
slowly to plants. During extended dry periods, plants are
frequently affected because they cannot get enough
water. A few areas have slopes that are long enough to
be terraced and farmed on the contour. The return of
crop residue to the soil, minimum tillage, and winter
cover crops improve fertility, reduce crusting, and in-
crease water infiltration.
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If this soil is used for pasture or range, proper stocking
rates, pasture rotation, timely deferment of grazing, and a
planned grazing system are needed.

This soil is suited to trees grown as windbreaks and en-
vironmental plantings. Tree seeds, cuttings, and seedlings,
however survive only under good management that in-
cludes control of competing vegetation.

This soil has severe limitations for building sites. The
main problem is the shrink-swell potential. The risk of
structural damage caused by shrinking and swelling can
be reduced if basement walls, foundations, and footings
for dwellings and small buildings are properly designed
and reinforced and drain tiles are installed. Sanitary
facilities should be connected to commercial sewers, or
sewage should be piped to sewage lagoons. Local roads
should be graded to shed water, and suitable base materi-
al should be hauled in from outside the area. This soil has
moderate to severe limitations if it is used for recrea-
tional purposes. Capability unit IIs-1; Clay Upland range
site.

Th—Tabler-Drummond complex. This map unit con-
sists of nearly level, moderately well drained and
somewhat poorly drained soils on terraces. Areas are
mostly irregularly shaped and range from 5 to 200 acres
in size. They are 30 to 40 percent Tabler soils, 30 to 40
percent Drummond soils, and 10 to 20 percent Farnum
soils. The Tabler soils are typically on small ridges, and
the Drummond soils are in small depressions. The Far-
num soils are on the same general landscape but occupy
narrow, convex ridges in places. The soils are so intricate-
ly mixed or are in areas so small in size that it is not
practical to separate them in mapping.

Typically, the Tabler soil has a surface layer of dark
gray silty clay loam about 9 inches thick. The subsoil is
silty clay about 35 inches thick. The upper part is very
dark gray and firm; the next part is dark grayish brown
and very firm; the lower part is grayish brown and very
firm. The substratum to a depth of 60 inches is grayish
brown silty clay. In places the surface layer is silt loam.

Typically, the Drummond soil has a surface layer of
dark grayish brown clay loam about 8 inches thick. The
subsoil is about 40 inches thick. The upper part is grayish
brown, very firm silty clay; the lower part is grayish
brown, firm silty clay with many nests and threads of
lime. The substratum to a depth of about 60 inches is
very pale brown loam. The entire solum is affected by
salt, and the estimated exchangeable sodium content
ranges from 15 to 25 percent. In places the surface layer
is silt loam or loam.

Included with these soils in mapping are small areas of
Carwile soils in similar positions on the landscape. These
included soils make up 5 to 10 percent of the unit.

Permeability is very slow in the Tabler and Drummond
soils. Runoff is slow to very slow. Available water capaci-
ty is moderate. Both soils contain a fine, elastic type of
clay that holds some of the soil moisture under too much
tension to be extracted by plant roots. Both shrink and
swell markedly upon drying and wetting. Reaction ranges

from medium acid to moderately alkaline in the surface
layer of the Tabler soil and from slightly acid to
moderately alkaline in the subsoil. It ranges from slightly
acid to moderately alkaline in the surface layer of the
Drummond soil and from neutral to strongly alkaline in’
the subsoil. The salts content in the subsoil of the Drum-
mond soil restricts root growth.

About half of the acreage of these soils remains in na-
tive grass and is used for grazing. The rest is used for
sorghum, wheat, and alfalfa. If cultivated, these soils
crust badly after rains. Yields are very unpredictable and
uneven. Some areas are irrigated and have been treated
with applications of gypsum with some success. The soils
have fair potential for range. They have poor potential
for farming, for trees and shrubs, and for most engineer-
ing uses.

These soils are not well suited to cultivated crops
because of the salinity. Alfalfa grows fairly well, but a
good stand is difficult to establish. Barley, sorghum, and
rye are moderately tolerant of salts and grow fairly well.
Wheat is less tolerant of salts, and stands are generally
thin and spotty. Working crop residue into the.surface
layer improves soil structure and helps prevent crusting.

The major problems of range management are related
to maintaining a good stand of grass. Overgrazing and
overstocking the range reduces the protective plant cover
and causes deterioration of the plant community. Under
these conditions, the taller, more desirable grasses are
replaced by less productive short grasses. Proper stocking
rates, uniform grazing distribution, timely deferment of
grazing, and a planned grazing system help keep the
range and soil in good condition. ‘

If buildings are constructed on these soils, foundations
and footings should be designed to prevent structure
damage caused by shrinking and swelling. If excavation
material is used in yard grading, establishing yard
grasses is difficult (fig. 10). Artificial drainage should be
provided around the buildings to keep the soils from
becoming saturated.

Local roads should be graded to shed water, and suita-
ble base material should be hauled in from outside the
area. Sanitary facilities should be connected to commer-
cial sewers, or sewage should be piped to adjacent areas
that are suitable for lagoons. These soils have moderate
to severe limitations if they are used for recreational pur-
poses. Capability unit IVs-1; Tabler soil in Clay Upland
range site, Drummond soil in Saline Lowland range site.

Ua—Urban land-Canadian complex. This map unit
consists of Urban land and nearly level and very gently
sloping, well drained Canadian soils on smooth terraces
that are slightly undulating. Individual areas of this unit
range from 80 to several hundred acres in size and are 50
to 70 percent Urban land and 20 to 30 percent Canadian
soils. The Urban land and Canadian soils are so intricately
mixed or are in areas so small in size that it is not practi-
cal to separate them in mapping.

The Urban land part of the unit is covered by streets,
parking lots, and buildings and other structures that ob-
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scure or alter the soils so that identification is not feasi-
ble.

Typically, the Canadian soil has a surface layer of
brown fine sandy loam about 20 inches thick. The subsoil
is about 15 inches of brown, very friable light sandy loam.
The substratum to a depth of 60 inches is light brown
sandy loam. In places the subsoil is more clayey.

Most areas of this map unit are artificially drained
through sewer systems, gutters, and, to a lesser extent,
surface ditches.

Permeability is moderately rapid in the Canadian soil,
and runoff is slow. Available water capacity is moderate.
Reaction ranges from medium acid to neutral in the sur-
face layer and from slightly acid to moderately alkaline in
the' subsoil. Natural fertility and organic-matter content
are high. The shrink-swell potential is low.

The Canadian soil, or the open part of the map unit, is
used for parks, open space, building sites, lawns, and
gardens, It has good potential for lawns, vegetable and
flower gardens, and trees and shrubs. Most areas are pro-
tected against flooding. Consequently, the soil has good
potential for recreational areas and most engineering
uses. Erosion generally is not a major problem on this
unit unless the soil is disturbed and left bare for a con-
siderable period or is used as a watercourse.

Because most areas are protected against flooding by
the Wichita-Valley Center Flood Control Project, this
unit has slight limitations for building site developments.
Although limitations are only slight if the soil is used for
septic tank filter fields, it is most desirable to connect
sewer lines to commercial sewer systems if they are
available. If sewage lagoons are constructed, seepage is a
hazard in the borrow area. It can be prevented by special
treatment to seal the lagoon.

The Canadian soil lacks sufficient strength and stability
to support vehicular traffic, but this limitation can be
overcome by strengthening or replacing the base materi-
al. Onsite investigation is essential to properly evaluate
and plan the development of specific sites. Not assigned
to a capability unit or range site.

Ub—Urban land-Elandco complex. This map unit con-
sists of Urban land and nearly level, well drained Elandco
soils on smooth, flat terraces and flood plains. Individual
areas of this unit range from 40 to several hundred acres
in size and are 60 to 85 percent Urban land and 20 to 30
percent Elandco soils. The Urban land and Elandco soils
are so intricately mixed or are in areas so small in size
that it is not practical to separate them in mapping.

The Urban land part of the unit is covered by streets,
parking lots, and buildings and other structures that ob-
scure or alter the soils so that identification is not feasi-
ble.

Typically, the Elandco soil has a surface layer of dark
grayish brown, very friable silt loam about 40 inches
thick. The underlying material to a depth of 60 inches is
dark grayish brown silt loam. In places the soil has been
radically altered. Some of the lower areas have been filled
or leveled during construction, and other small areas have
been cut, built up, or smoothed.

Included with this unit in mapping are small areas of
Canadian and Tabler soils, which make up to 10 to 20 per-
cent of the unit. The well drained Canadian soils parallel
the Arkansas River on levee positions. The moderately
well drained Tabler soils are on the lower terraces.

Most areas of this map unit are artificially drained
through sewer systems, gutters, drainage tiles, and, to a
lesser extent, surface ditches. Some of the low-lying areas
are ponded by runoff from adjacent areas or parking lots.

Permeability is moderate through the Elandco soil, and
runoff is slow. Available water capacity is high. Reaction
ranges from slightly acid to moderately alkaline below the
surface layer and varies widely in the surface layer as a
result of local liming practices. Natural fertility and or-
ganic-matter content are high. The shrink-swell potential
is low.

The Elandco soil, or the open part of the map unit, is
used for parks, open space, building sites, lawns, and
gardens. It has good potential for lawns, vegetable and
flower gardens, and trees and shrubs. Most areas are pro-
tected against flooding by the Wichita-Valley Center
Flood Control Project. As a result, the soil has good
potential for recreational areas and most engineering
uses. Some of the lower areas are ponded when storm
drains cannot handle all the runoff from parking lots and
buildings. Erosion generally is not a problem on this unit
unless the soil is disturbed and left bare for a considera-
ble period or is used as a watercourse.

The Elandco soil has slight limitations for building sites
and recreational developments. All sanitary facilities
should be connected to commercial sewers and treatment
facilities if possible. If sewage lagoons are constructed,
there is a hazard of seepage in deep cuts. This can be
prevented by special treatment to seal the lagoon. The
soil lacks sufficient strength and stability to support
vehicular traffic, but this limitation can be overcome by
strengthening or replacing the base material.

If possible, the small included areas of Tabler soils
should be avoided as building sites because of a high
shrink-swell potential. Onsite investigation is essential to
properly evaluate and plan the development of specific
sites. Not assigned to a capability unit or range site.

Uc—Urban land-Farnum complex, 0 to 3 percent
slopes. This map unit consists of Urban land and nearly
level to gently sloping, well drained Farnum soils on ter-
races. Individual areas of this unit range from 80 to
several hundred acres in size and are 60 to 75 percent
Urban land and 20 to 30 percent Farnum soils. The Urban
land and Farnum soils are so intricately mixed or are in
areas so small in size that it is not practical to separate
them in mapping.

The Urban land part of the unit is covered by streets,
parking lots, and buildings and other structures that ob-
scure or alter the soils so that identification is not feasi-
ble.

Typically, the Farnum soil has a surface layer of brown
loam about 14 inches thick. The subsoil is about 32 inches
thick. The upper part is brown, firm clay loam; the next
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part is brown, very firm clay loam; the lower part is
brown to dark brown, very firm clay loam with calcium
carbonate concretions. The substratum to a depth of 60
inches is brown to dark brown clay loam with a few nests
and seams of lime. In places the soil has been radically al-
tered. Some of the low areas have been filled or leveled
during construction, and other small areas have been cut,
built up, or smoothed.

Included with this unit in mapping are small areas of
Irwin and Tabler soils, which make up 5 to 15 percent of
the unit. The well drained Irwin soils occupy higher, con-
vex areas on the landscape. The moderately well drained
Tabler soils occupy nearly level to slightly depressional
areas.

Most areas of this map unit are artificially drained
through sewer systems, gutters, drainage tiles, and, to a
lesser extent, surface ditches.

Water and air move through the Farnum soil at a
moderately slow rate. Runoff is slow to medium. Availa-
ble water capacity is high. Reaction ranges from medium
acid to neutral in the surface layer and from neutral to
moderately alkaline in the subseil. The shrink-swell poten-
tial of the subsoil is moderate.

The Farnum soil, or the open part of the map unit, is
used for parks, open space, building sites, lawns, and
gardens. It has good potential for lawns, vegetable and
flower gardens, and trees and shrubs. It has fair to good
potential for recreational areas and for most engineering
uses.

The Farnum soil is well suited to grasses, flowers,
vegetables, and trees and shrubs if irrigation water is
available. Erosion generally is not a major problem on
this unit unless the soil is disturbed and left bare for a
considerable period or is used as a watercourse. v

The Farnum soil has moderate limitations for building
site development and slight limitations for recreational
development. Areas used for buildings should be designed
and constructed to allow for the moderate shrinking and
swelling of the soil. All sanitary facilities should be con-
nected to commercial sewers and treatment facilities. If
commercial sewers are not available, sewage lagoons
should be constructed. The upper layer of the Farnum
soil should be replaced or covered with a suitable base
material if local roads and streets are to function
properly.

Where possible, the small included areas of Irwin and
Tabler soils should be avoided for building sites and
recreational areas because of their high shrink-swell
potential. Onsite investigation is essential to properly
evaluate and plan the development of specific sites. Not
assigned to a capability unit or range site.

Ud—Urban land-Irwin complex, 1 to 3 percent slopes.
This map unit consists of Urban land and gently sloping,
well drained Irwin soils on uplands. Individual areas of
this unit range from 80 to several hundred acres in size
and are 60 to 75 percent Urban land and 20 to 30 percent
Irwin soils. The Urban land and Irwin soils are so in-
tricately mixed or are in areas so small in size that it is
not practical to separate them in mapping.

The Urban land part of the unit is covered by streets,
parking lots, buildings, and sports complexes and other
structures that obscure or alter the soils so that identifi-
cation is not feasible.

Typically, the Irwin soil has a dark .grayish brown silty
clay loam surface layer about 12 inches thick. The subsoil
is very firm silty clay about 40 inches thick. The upper
part is dark brown to brown; the lower part is brown.
The substratum to a depth of 60 inches is brown silty
clay. In places the upper part of the of the subsoil is
redder. In some areas the soil has been radically altered.
Some of the low areas have been filled or leveled during
construction, and other small areas have been cut, built
up, or smoothed.

Included with this unit in mapping are small areas of
Farnum, Rosehill, and Tabler soils, which make up 10 to
15 percent of the unit. The loamy Farnum soils and the
moderately deep Rosehill soils occupy higher, convex
areas and lower side slopes. The moderately well drained
Tabler soils occupy nearly level to slightly depressional
areas.

Most areas of this map unit are artificially drained
through sewer systems, gutters, drainage tiles, and, to a
lesser extent, surface ditches.

Permeability is very slow in the Irwin soil, and runoff
is medium. Available water capacity is moderate. Reac-
tion ranges from medium acid to neutral in the surface
layer and from slightly acid to mildly alkaline in the sub-
soil. The shrink-swell potential is high.

The Irwin soil, or open part of the map unit, is used for
parks, golf courses, open space, building sites, lawns, and
gardens. It has poor to fair potential for lawns, vegetable
and flower gardens, and trees and shrubs. It has poor
potential for recreational uses and for most engineering
uses. Perennial plants that are selected for planting
should have a fairly high tolerance for droughtiness. Ero-
sion can be a problem if the soil is left bare for a con-
siderable period. Erosion can be controlled by proper
grading, seeding of grass, and the use of mulch.

The Irwin soil has severe limitations for building sites
and recreational development. Areas used for these pur-
poses must be designed and constructed to allow for the
high shrink-swell potential of the soil. All sanitary facili-
ties should be connected to commercial sewers and treat-
ment facilities. If these facilities are not available, it is
possible to construct a properly designed sewage lagoon
in the areas of Irwin soil.

Local roads should be graded to shed water, and suita-
ble material should be hauled in from outside of the area
because the Irwin soil lacks sufficient strength and sta-
bility to support vehicular traffic. Onsite investigation is
essential to properly evaluate and plan the development
of specific sites. Not assigned to a capability unit or range
site.

Ue—Urban land-Tabler complex. This map unit con-
sists of Urban land and nearly level, moderately well
drained Tabler soils on smooth terraces. Individual areas
of this unit range from 80 to several hundred acres in size
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and are 60 to 75 percent Urban land and 15 to 30 percent
Tabler soils. The Urban land and Tabler soils are so in-
tricately mixed or are in areas so small in size that it is
not practical to separate them in mapping.

The Urban land part of the unit is covered by streets,
parking lots, industries, and buildings and other struc-
tures that obscure or alter the soils so that identification
is not feasible.

Typically, the Tabler soil has a surface layer of dark
gray silty clay loam about 9 inches thick. The subsoil is
silty clay about 35 inches thick. The upper part is very
dark gray and firm; the next part is dark grayish brown
and very firm; the lower part is grayish brown and very
firm. The substratum to a depth of 60 inches is grayish
brown silty clay. In places the soil has been radically al-
tered. Some of the low areas have been filled or leveled
during construction, and other areas have been cut, built
up, or smoothed. In places the soil is more poorly drained
and contains more sand.

Included with this unit in mapping are small areas of
Farnum and Naron soils, which make up 10 to 20 percent
of the unit. The well drained Naron soils occupy higher,
convex areas on the landscape. The well drained Farnum
soils are in slightly raised positions.

Most areas of this map unit are artificially drained
through sewer systems, gutters, drainage tiles, and, to a
lesser extent, surface ditches. In some areas that are not
drained, the water table is perched within a foot of the
surface during wet periods, and some low-lying areas are
ponded by runoff from adjacent areas, streets, and park-
ing lots.

Permeability is very slow through the Tabler soil. Ru-
noff is slow, and available water capacity is moderate.
The surface layer of the Tabler soil ranges from medium
acid to moderately alkaline, and the subsoil ranges from
slightly acid to moderately alkaline. The shrink-swell
potential is high.

The Tabler soil, or open part of the map unit, is used
for parks, open space, building sites, lawns, and gardens.
It has fair potential for lawns, vegetable and flower
gardens, and trees and shrubs. It has poor potential for
recreational areas and most engineering uses.

The Tabler soil is well suited to grasses, flowers,
vegetables, and trees. and shrubs if excess water is
removed. Several methods of artificial drainage can be
successfully used on this soil. Onsite investigation is
needed to select the best method for a particular area.
Perennial plants that are selected for planting should
have a fairly high tolerance for wetness. Erosion
generally is not a major problem on this unit unless the
soil is disturbed and left bare for a considerable period or
is used as a watercourse.

The limitations of the Tabler soil for building sites and
recreational developments are severe. Areas used for
these purposes must be artificially drained and protected
from ponding. Dwellings and small buildings should be
constructed without basements, and foundations and
footings should be designed to reduce the risk of struc-

tural damage caused by shrinking and swelling. All sani-
tary facilities should be connected to commercial sewers
and treatment facilities. If these facilities are not availa-
ble, it is possible to construct a properly designed sewage
lagoon in the areas of Tabler soil. The upper layer of this
soil should be replaced or covered with a suitable base
material if local roads and streets are to function
properly.

If possible, the small included areas of Farnum and
Naron soils should be selected for developing new parks
and playgrounds. Onsite investigation is essential to
properly evaluate and plan the development of specific
sites. Not assigned to a capability unit or range site.

Va—Vanoss silt loam, 0 to 1 percent slopes. This
nearly level, well drained soil is on narrow upland divides.
Individual areas of this unit are generally oblong, but
some are irregularly shaped. They range from 15 to 100
acres in size..

Typically, the surface layer is brown silt loam about 15
inches thick. The subsoil is brown silty clay loam about 47
inches thick. The upper part is friable; the lower part is
firm and very firm. In places the subsoil is redder.

Included with this soil in mapping are small areas of
well drainéd Blanket and Farnum soils in shallow depres-
sions and some of the drainageways. The Blanket soils
contain more clay than this Vanoss. soil, and the Farnum
soils contain more sand. These included areas make up 5
to 15 percent of the unit.

Water and air move through this soil at a moderate
rate, and runoff is slow. Available water capacity is high.
Reaction ranges from slightly acid to strongly acid in the
surface layer and subsoil. Natural fertility is medium, and
organic-matter content is moderate. The surface layer is
friable and can be easily tilled throughout a fairly wide
range in moisture content.

Most areas of this soil are farmed. The soil has good

‘potential for cultivated crops, hay, pasture, and trees. It

has fair to good potential for most engineering uses.

This soil is suited to small grain, sorghum, corn, and
soybeans and to grasses and legumes for hay and pasture.
Minimum tillage, winter cover crops, and the return of
crop residue to the soil or the regular addition of other
organic material improve fertility, reduce crusting, and in-
crease water infiltration.

If this soil is used as pastureland or hayland, proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods help to keep
the pasture and soil in good condition.

This soil is well suited to trees grown as windbreaks
and environmental plantings. Tree seeds, cuttings, and
seedlings survive and grow well if competing vegetation
is controlled or removed.

This soil is suitable for building site development and
for onsite waste disposal if proper design and proper in-
stallation procedures are used. It lacks sufficient strength
and stability to support vehicular traffie, but this limita-
tion can be overcome by strengthening or replacing the
base material. Excessive seepage from sewage lagoons



32 SOIL SURVEY

can be prevented by special treatment to seal the lagoon.
This soil has slight limitations if it is.used for recreational
purposes. Capability unit I-2; Loamy Upland range site.

Vb—Vanoss silt loam, 1 to 3 percent slopes. This
gently sloping, well drained soil is on uplands and ter-
races. Individual areas of .this unit are irregular in shape
and range from 15 to 160 acres in size.

Typically, the surface layer is brown silt loam about 13
inches thick. The subsoil is brown silty clay loam about 47
inches thick. The upper part is friable; the lower part is
firm and very firm. In.places the subsoil is redder.

Included with this soil in mapping are small areas of
well drained Farnum and Milan soils in some of the
slightly raised, convex positions .or on some sloping ter-
race breaks. These soils contain more sand than this
Vanoss soil. They make up 5 to 15 percent of the unit.

Water and air move through this soil at a moderate
rate, and runoff is slow. Available water capacity is high.
Reaction ranges from slightly acid to strongly acid in the
surface layer and subsoil. Natural fertility is medium, and
organic-matter content is moderate. The surface layer is
friable and can be easily tilled throughout a fairly wide
range in moisture content.

Most areas of this soil are farmed. The soil has good
potential for cultivated crops, hay, pasture, and trees. It
has fair to good potential for most engineering uses.

This soil is suited to small grain, sorghum, corn, and
soybeans and to grasses and legumes for hay and pasture.
If the soil is used for cultivated crops, erosion is a hazard.
Minimum tillage and winter cover crops help prevent ex-
cessive soil loss. Most areas have slopes that are long
enough and smooth enough to be terraced and farmed on
the contour. Returning crop residue to the soil or regu-
larly adding other organic material improves fertility,
reduces crusting, and increases water infiltration.

~If this soil is used as pastureland or hayland, proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet" periods. help to keep
the pasture and soil in good condition.

This soil is well suited to trees grown as windbreaks
and environmental plantings. Tree seeds, cuttings, and
seedlings survive and grow well if competing vegetation
is controlled or removed.

This soil is suitable for building site development and
for onsite waste disposal if proper design and proper in-
stallation procedures are used. It lacks sufficient strength
and stability to support vehicular traffic, but this limita-
tion can be overcome by strengthening or replacing the
base material. Excessive seepage from sewage lagoons
can be prevented by special treatment to seal the lagoon.
This soil has slight limitations if it is used for recreational
development. Capability unit Ile-1; Loamy Upland range
site. ’

Ve—Vanoss silt loam, 3 to 6 percent slopes. This slop-
ing, well drained soil is on uplands and terraces. In-
dividual areas are oblong and range from 20 to 140 acres
in size.

Typically, the surface layer is brown silt loam about 10
inches thick. The subsoil is brown silty clay loam about 47
inches thick. The upper part is friable; the lower part is
firm and very firm. In places the subsoil is redder.

Included with this seil in mapping are small areas of
well drained Farnum and Milan soils on narrow ridgetops
and adjacent to some drainageways. These soils contain
more sand than this Vanoss soil. They make up 10 to 20
percent of the unit. _

Water and air move through this soil at a moderate
rate, and runoff on cultivated fields is medium. Available
water capacity is high. Reaction ranges from slightly acid
to strongly acid in the surface layer and subsoil. Natural
fertility is medium, and organic-matter content is
moderate. The surface layer is friable and can be easily
tilled throughout a fairly wide range in moisture content.

Most areas of this soil are farmed. The soil has good
potential for cultivated crops, hay, pasture, and trees. It
has fair to good potential for most engineering uses.

This soil is suited to small grain, sorghum, corn, trees,
and soybeans, and to grasses and legumes for hay and
pasture. If the soil is used for cultivated crops, water ero-
sion is a severe hazard. Minimum tillage and winter cover
crops help prevent excessive soil loss. Most areas have
slopes that are long enough and smooth enough to be ter-
raced and farmed on the contour. Returning crop residue
to the soil or regularly adding other organic material im-
proves fertility, reduces crusting, and increases water in-
filtration.

If this soil is used as pastureland or hayland, proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods help to keep
the pasture and soil in good condition.

This soil is well suited to trees grown as windbreaks
and environmental plantings. Trees planted on the con-
tour grow better than those planted in straight rows.
Tree seeds, cuttings, and seedlings survive and grow well
if competing vegetation is controlled or removed.

This soil is suitable for building site development and
for onsite waste disposal if proper design and proper in-
stallation procedures are used. It lacks sufficient strength
and stability to support vehicular traffic, but this limita-
tion can be overcome by strengthening or replacing the
base material. Excessive seepage from sewage lagoons
can be prevented by special treatment to seal the lagoon.
This soil has slight to moderate limitations if it is used for
recreational purposes. Capability unit IIle-2; Loamy
Upland range site.

Vd—Vanoss silt loam, 3 to 6 percent slopes, eroded.
This sloping, well drained soil is on upland and terrace
ridges and side slopes. Shallow drainageways and gullies
dissect most areas. Individual areas of this unit range
from 10 to 30 acres in size, and most are oblong.

Typically, the surface layer is brown silt loam about 6
inches thick. The subsoil is brown silty clay loam about 47
inches thick. The upper part is friable; the lower part is
firm and very firm. In places the subsoil is redder. Also,
in some places where the upper part of the subsoil has
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been mixed with the surface soil by plowing, the surface
layer is silty clay loam.

Included with this soil in mapping are small areas of
well drained Milan soils. These soils occupy narrow ridge
crests and are adjacent to some drainageways. They make
up 5 to 10 percent of the unit.

Water and air move through this soil at a moderate
rate, and runoff is medium. Available water capacity is
high. Reaction ranges from slightly acid to strongly acid
in the surface layer and subsoil. Natural fertility is medi-
um, but organic-matter content is moderately low because
of the loss of surface soil through erosion. The surface
layer is friable and can be easily tilled throughout a fairly
wide range in moisture content. It tends to crust or pud-
dle, however, after hard rains, especially in areas where
the plow layer contains subsoil material.

Most areas of this soil are farmed. The soil has good
potential for crops, hay, pasture, and trees. It has fair to
good potential for most engineering uses.

This soil is suited to small grain, sorghum, and trees
and to grasses and legumes for hay or pasture. To a
lesser extent, it is suited to soybeans and corn. If the soil
is used for cultivated crops, there is a hazard of further
erosion damage. Minimum tillage and winter cover crops
help prevent excessive soil loss. Most areas have slopes
that are long enough and smooth enough to be terraced
and farmed on the contour. Returning crop residue to the
soil or regularly adding other organic material improves
fertility, reduces crusting, and increases water infiltra-
tion.

The use of the soil as pastureland or hayland is effec-
tive in controlling erosion. Overgrazing or grazing when
the soil is too wet, however, causes compaction of the sur-
face, excessive runoff, and poor tilth. Proper stocking
rates, pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and soil in good condition.

This soil is well suited to trees grown as windbreaks
and e_nv'ironinental plantings. Trees planted on the con-
tour grow better than those planted in straight rows.
Tree seeds, cuttings, and seedlings survive and grow well
if competing vegetation is controlled or removed.

_This soil is suitable for building site development and
for onsite waste disposal if proper design and proper in-
stallation procedures are used. It lacks sufficient strength
to support vehicular traffic, but this limitation can be
overcome by strengthening or replacing the base materi-
al. Excessive seepage from sewage lagoons can be
prevented by special treatment to seal the lagoon. This
soil has slight to moderate limitations if it is used for
recreational purposes. Capability unit IIle-5; Loamy
Upland range site.

Ve—Vernon sandy loam, 1 to 3 percent slopes. This
gently sloping, well drained soil is on convex ridgetops,
knolls, and short, uneven side slopes. Individual areas of

this unit are irregular in shape and range from 20 to 100
acres in size.

Typically, the surface layer is dark brown sandy loam
about 8 inches thick. The subsoil is about 16 inches thick.
The upper part is reddish brown, firm sandy clay loam;
the lower part is reddish brown, very firm silty clay. The
substratum to a depth of 28 inches is reddish brown clay.
Below this is red clayey shale. In areas where the upper
part of the subsoil has been mixed with the surface soil
by plowing, the surface layer is reddish brown sandy clay
loam.

Included with this soil in mapping are small areas of
well drained Milan, Owens, Renfrow, and Shellabarger
soils. The Milan and Shellabarger soils contain more sand
in the subsoil and substratum and are deeper than this
Vernon soil. They oceur as small, isolated areas that are
remnants of former landscapes. The Owens and Renfrow
soils are less sandy than this Vernon soil. They are in
areas where the boundary between the shale and the clay
substratum varies greatly within a short horizontal
distance.

Water and air move through this soil at a very slow
rate, and runoff from cultivated fields is rapid. Available
water capacity is low to moderate. Reaction ranges from
slightly acid to mildly alkaline in the surface layer and
from neutral to moderately alkaline in the subsoil. Natu-
ral fertility is medium, and organic-matter content is
moderate. The surface layer is friable and can be easily
tilled throughout a fairly wide range in moisture content.
It tends to erode if it lacks some type of protective cover.
The root zone extends to the clayey shale.

About half of the acreage of this soil remains in native
grass and is used for grazing. The rest is used for small
grain and sorghum. The soil has fair to good potential for
cultivated crops, range, and trees and shrubs. It has poor
potential for most engineering uses.

This soil is suited to small grain and sorghum and to
grasses and legumes for hay and pasture. Corn and
soybeans are not well suited because of the limited
amount of available water in this soil. If the soil is used
for cultivated crops, minimum tillage, winter cover crops,
terraces, and contour farming are needed to help control
erosion and increase water infiltration. Returning crop
residue to the soil or regularly adding other organic
material improves fertility.

The use of the soil as pastureland or range is effective
in controlling erosion. Proper stocking rates, pasture rota-
tion, timely deferment of grazing, and restricted use dur-
ing wet periods help to keep the pasture and soil in good
condition.

This soil is suited to trees grown as windbreaks and en-
vironmental plantings. Tree seeds, cuttings, and seedlings
survive and grow well if competing vegetation is con-
trolled or removed.

If buildings are constructed on this soil, foundations
should be designed to reduce the risk of structure
damage caused by shrinking and swelling. The underlying
shale beds are somewhat soft. Artificial drainage should
be provided around the buildings to keep the soil and
shale from becoming saturated. Local roads should be
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graded to shed water, and suitable base material should
be hauled in from outside the area. Suitable sites for
lagoons generally can be located in some of the areas of
deeper soil. This soil has slight to moderate limitations if
it is used for recreational purposes. Capability unit IIle-7;
Red Clay Prairie range site. .

Vf—Vernon sandy loam, 3 to 6 percent slopes. This
sloping, well drained soil is on short, uneven side slopes.
Individual areas of this unit are generally oblong,. but
some are irregularly shaped. They range from 20 to 40
acres in size.

Typically, the surface layer is dark brown sandy loam
about 7 inches thick. The subsoil is about 16 inches thick.
The upper part is reddish brown, firm sandy clay loam;
the lower part is reddish brown, very firm silty clay. The
substratum to a depth of 28 inches is reddish brown clay.
Below this is red clayey shale. In some areas where the
upper part of the subsoil has been mixed with the surface
soil by plowing, the surface layer is reddish brown sandy
clay loam.

Included with this soil in mapping are small areas of
well drained Milan, Owens, Renfrow, and Shellabarger
soils. The Milan and Shellabarger soils contain more sand
in the subsoil and substratum than this Vernon soil. They
occur as small, isolated areas that are remnants of former
landscapes. The Owens and Renfrow soils are less sandy
than this Vernon soil. They are in areas where the boun-
dary between the shale and the clay substratum is wavy
and depth to the substratum varies greatly within a short
horizontal distance.

Water and air move through this soil at a very slow
rate, and runoff from cultivated fields is rapid. Available
water capacity is low. Reaction ranges from slightly acid
to mildly alkaline in the surface layer and from neutral to
moderately alkaline in the subsoil. Natural fertility is
medium, and organic-matter content is moderate. The sur-
face layer is friable and can be easily tilled throughout a
fairly wide range in moisture content. It tends to erode
unless some type of mulch is on the surface. The root
zone extends to the clayey shale.

About half of the acreage of this soil is'in native grass
and is used for grazing. The rest is used for small grain
and sorghum. This soil has fair potential for cultivated
crops and good potential for range and trees and shrubs.
It has poor potential for most engineering uses.

This soil is suited to small grain and sorghum and to
grasses and legumes for hay and pasture. Corn, soybeans,
and alfalfa are not well suited because of the limited
amount of available water in this soil. If the soil is used
for cultivated crops, minimum tillage, winter cover crops,
terraces, and contour farming are needed to help control
erosion and increase water infiltration. Returning crop
residue to the soil or regularly adding other organic
material improves fertility.

The use of the soil as pastureland or range is effective
in controlling erosion. Proper stocking rates, pasture rota-
tion, timely deferment of grazing, and restricted use dur-
ing wet periods help to keep the pasture and soil in good
condition.

This soil is suited to trees grown as windbreaks and en-
vironmental plantings. Tree seeds, cuttings, and seedlings
survive and grow well if competing vegetation is con-
trolled or removed. If buildings are constructed on this
soil, foundations should be designed to reduce structural
damage caused by shrinking and swelling. The underlying
shale beds are somewhat soft and may be slip prone. Ar-
tificial drainage should be provided around the buildings
to keep the soils and shales from becoming saturated.
Local roads should be graded to shed water, and suitable
base material should be hauled in from outside the area.
Suitable sites for lagoons generally can be located in some
of the areas of deeper soil. This soil has slight to
moderate limitations if it is used for recreational pur-
poses. Capability unit IVe-4; Red Clay Prairie range site.

Wa—Waldeck sandy loam. This nearly level,
somewhat poorly drained soil is on flood plains and low
terraces. Flooding is occasional, averaging about once
every 2 or 3 years. Individual areas of this unit are
generally oblong, but some are irregularly shaped. They
range from 5 to 40 acres in size.

Typically, the surface layer is dark gray sandy loam
about 14 inches thick. The next layer is about 13 inches
thick. It is light brownish gray, very friable sandy loam
that is mottled in the lower part. The substratum to a
depth of 60 inches is pale brown coarse sand with com-
mon mottles.

Included with this soil in mapping are small areas of
somewhat poorly drained Lesho soils and poorly drained
Plevna soils. The Lesho soils are typically on the slightly
higher parts of the landscape, and the Plevna soils are
typically on the slightly lower parts. Included soils make
up 5 to 15 percent of the unit.

Water and air move through this soil at a moderately
rapid rate, and runoff is slow. Available water capacity is
moderate. The soil has a fluctuating water table that in
most years seasonally rises to within about 2 feet of the
surface. Reaction is mildly alkaline or moderately alkaline
throughout the profile. Natural fertility is medium, and
organic-matter content is moderate. The surface layer is
very friable and can be easily tilled throughout a wide
range in moisture content. Soil blowing is a hazard where
the soil is bare of vegetation. Root growth is restricted
below a depth of about 27 inches by the coarse sand sub-
stratum.

Most areas of ‘this soil are farmed. The soil has good
potential for cultivated crops, hay, pasture, and trees. It
has poor to fair potential for most engineering uses.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes' for hay and pasture.
Minimum tillage, winter cover crops, and stubble mulch
help prevent excessive soil loss. Returning crop residue to
the soil or regularly adding other organic material im-
proves fertility and stabilizes the surface layer.

If this soil is used as pastureland or hayland, proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods help to keep
the pasture and soil in good condition.
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This soil is well suited.to trees grown as windbreaks
and environmental plantings. Tree seeds, cuttings, and
seedlings survive and grow well if competing vegetation
is controlled or removed. The main problems to be con-
cerned about when planting or harvesting trees are flood-
ing and wetness.

This soil has severe to moderate limitations for building
site development and recreational development. Areas
used for these purposes must be artificially drained and
protected against flooding. Dwellings and small buildings
should be constructed without basements. All sanitary
facilities should be connected to commercial sewers and
treatment facilities. If this soil is used for local roads and
streets, wetness and flooding are moderate limitations.
This soil has moderate to severe limitations if it is used
for recreational purposes. Capability unit ITIw-1; Subir-
rigated range site.

Wb—Waurika silt loam. This nearly level, somewhat
poorly drained soil is on smooth upland flats and in shal-
low depressions. Individual areas of this unit range from
20 to 160 acres in size and are irregular in shape.

Typically, the surface layer is gray silt loam about 10
inches thick. The subsurface layer is gray silt loam with a
few dark yellowish brown mottles. It is about 5 inches
thick. The subsoil is very firm silty clay about 38 inches
thick. The upper part is dark gray; the lower part is gray-
ish brown. The substratum to a depth of 60 inches is light
brownish gray silty clay.

Included with this soil in mapping are small areas of
well drained Blanket soils and moderately well drained
Tabler soils in shallow depressions and drainageways.
These soils make up 2 to 10 percent of the unit.

Water and air move through this soil at a very slow
rate, and runoff is slow. Available water capacity is high.
Many areas are ponded for a considerable period, and
some areas are adjacent to intermittent lakes. Reaction is
slightly acid or medium acid in the surface layer and
ranges from neutral to moderately alkaline in the subsoil.
Natural fertility is medium, and organic-matter content is
moderate. The surface layer is very friable and can be
easily tilled.

Most areas of this soil are farmed. The soil has good
potential for cultivated crops, hay, pasture, and trees. It
has poor to fair potential for most engineering uses.

This soil is suited to small grain, sorghum, soybeans,
and corn and to grasses and legumes for hay and pasture.
Unless the soil is artificially drained, crops are occa-
sionally destroyed by ponding. Several methods of artifi-
cial drainage can be successfully used on this soil. Onsite
investigation is needed to select the best method. Erosion
generally is not a major problem unless the soil is
disturbed and left bare for a considerable period.

This soil is well suited to trees grown as windbreaks
and environmental plantings. Tree seeds, cuttings, and
seedlings survive and grow well only if competing vegeta-
tion is controlled or removed. Wetness may be a problem
in planting or harvesting trees.

If buildings are constructed on this soil, foundations
and footings should be designed to reduce the risk of
structure damage caused by shrinking and swelling. Ar-
tificial drainage should be provided around the buildings
to keep the soil from becoming saturated. Local roads
should be graded to shed water, and suitable base materi-
al should be hauled in from outside the area. Sewage
lagoons should be used for onsite disposal unless a com-
mercial sewer system is available. This soil has moderate
to severe limitations if it is used for recreational pur-
poses. Capability unit ITw-1; Clay Upland range site.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil. It
is useful in adjusting land use, including urbanization, to
the limitations and potentials of natural resources and the
environment. Also, it can help avoid soil-related failures
in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive notes
about the nature of the soils and about unique aspects of
behavior of the soils. These notes include data on erosion,
drought damage to specific crops, yield estimates, flood-
ing, the functioning of septic tank disposal systems, and
other factors affecting the productivity, potential, and
limitations of the soils under various uses and manage-
ment. In this way, field experience and measured data on
soil properties and performance are used as a basis for
predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture, rangeland,
and woodland, as sites for buildings, highways and other
transportation systems, sanitary facilities, and parks and
other recreation facilities, and for wildlife habitat. From
the data presented, the potential of each soil for specified
land uses can be determined, soil limitations to these land
uses can be identified, and costly failures in houses and
other structures, caused by unfavorable soil properties,
can be avoided. A site where soil properties are favorable
can be selected, or practices that will overcome the soil
limitations can be planned. ‘

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productivi-
ty of the survey area or other broad planning area and on
the environment. Productivity and the environment are
closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with the
natural soil.

Contractors can find information that is useful in locat- -
ing sources of sand and gravel, roadfill, and topsoil. Other
information indicates the presence of bedrock, wetness, or
very firm soil horizons that cause difficulty in excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
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closely related to properties of the soil. Pavements, side-
walks, campsites, playgrounds, lawns, and trees. and
shrubs are influenced by the nature of the soil.

Crops and pasture

The major management concerns in the use of the soils
for crops and pasture are described in this section. In ad-
dition, the crops or pasture plants best suited to the soil,
including some not commonly grown in the survey area,
are discussed; the system of land capability classification
used by the Soil Conservation Service is explained; and
the estimated yields of the main crops and hay and
pasture plants are presented for each soil.

This section provides information about the overall

.agricultural potential of the survey area and about the

management practices that are needed. The information is

useful to equipment dealers, land improvement contrac- .

tors, fertilizer companies, processing companies, planners,
conservationists, and others. For each kind of soil, infor-
mation about management is presented in the section
“Soil maps for detailed planning.” Planners of manage-
ment systems for individual fields or farms should also
consider the detailed information given in the description
of each soil.

More than 500,000 acres in the survey was used for
crops, pasture, and range in 1967, according to the Con-
servation Needs Inventory (6). Of this total, about 72,000
acres was used for range; 4,000 acres was used for
pasture, mainly bromegrass and bermudagrass; 435,000
acres was used for cropland, of which 10,000 acres was ir-
rigated; 6,700 acres was used as forest; and 9,700 acres
was used as other land. About 6,000 acres was used for
fruit and vegetables.

The potential of the soils in-Sedgwick County for in-
creased production of food is only fair. Most areas that
are well suited to crops are currently used for that pur-
pose. Some small areas of range and forest could be con-
verted to cropland. Increased food production will have to
come from development of irrigation and use of the latest
crop production technology on all cropland in the county.
This soil survey can greatly facilitate the application of
such technology. _

The acreage in crops and pasture has gradually
decreased as more and .more land is developed for urban
uses. In 1967, an estimated 89,000 acres of urban and
built-up land was in the county. The number of acres
under urban development has been growing at the rate of
about 1,000 acres per year. The use of this soil survey to
help make land-use decisions that will influence the fu-
ture role of farming in the county is described in the sec-
tion “General soil map for broad land-use planning.”

. Soil erosion is the major soil problem on about 42 per-
cent of the cropland and pasture in Sedgwick County. If
the slope is more than 2 percent, erosion is a hazard. Al-
bion, ‘Blanket, Clark, Farnum, Goessel, Irwin, Milan,
Owens, Pratt, Renfrow, Rosehill, Shellabarger, Vanoss,
and Vernon soils have slopes of more than 2 percent.

SOIL SURVEY

Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced as the sur-
face layer is lost and part of the subsoil is incorporated
into the plow layer. Loss of the surface layer is especially
damaging on soils with a clayey subsoil, such as Blanket,
Clark, Irwin, Renfrow, and Vernon soils, and on soils with
a layer in or below the subsoil that limits the depth of the
root zone. Such layers include the shaly clay in Clime,
Owens, Renfrow, Rosehill, and Vernon soils. Erosion also
reduces productivity on soils that tend to be droughty,
such as Albion, Pratt, and Shellabarger soils. Second, soil
erosion on farmland results in sediment entering streams.
Control of erosion minimizes the pollution of streams by
sediment and improves the quality of water for municipal
use, for recreation, and for fish and wildlife.

In many sloping fields, preparing a good seedbed and
tilling are difficult on clay or hardpan spots because the
original friable surface soil has been eroded away. Such
spots are common in areas of the eroded Irwin soils.

Erosion control provides protective surface cover,
reduces runoff, and increases water infiltration. A
cropping system that keeps a plant cover on the soil for
extended periods can hold soil erosion losses to amounts
that will not reduce the productive capacity of the soils.
On livestock farms, which require pasture and hay,
legume and grass forage crops in the cropping system not
only provide nitrogen and improve tilth for the following
crop, but also reduce the risk of erosion on sloping soils.

Slopes are so short and irregular that contour tillage or
terracing is not practical in most areas of the sloping Al-
bion and Pratt soils and in some areas of Shellabarger
soils. On these soils, cropping systems that provide sub-
stantial plant éover are needed to help control erosion un-
less minimum tillage is practiced. Minimizing tillage and
leaving crop residue on the surface help to increase water
infiltration and reduce the hazards of runoff and erosion.
These practices can be adapted to most soils in the sur-
vey area, but they are less successful on the eroded soils
and on soils that have a clayey surface layer, such as
Clime, Goessel, and Rosehill soils. No-tillage for corn,
which is not common, is effective in reducing erosion on
sloping soils and can be adapted to most soils in the sur-
vey area. It is less successful, however, on the soils with a
clayey surface layer.

Terraces and diversions reduce the length of slopes and
the risks of runoff and erosion. They are most practical
on deep, well drained soils that have regular slopes. Blan-
ket, Farnum, Irwin, Milan, Renfrow, and Vanoss soils are
suitable for terraces. The other soils are less suitable for
terraces and diversions because of irregular slopes; exces-
sive wetness in the terrace channels; a clayey subsoil,
which would be exposed in terrace channels; or bedrock
at a depth of less than 40 inches.

Contouring and terracing are widespread erosion-con-
trol practices in the survey area. They are best suited to
soils with smooth, uniform slopes, including most areas of
the sloping Blanket, Farnum, Irwin, Milan, Renfrow,
Vanoss, and Vernon soils,
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Soil blowing is a hazard on the sandy Albion, Pratt, and
Shellabarger soils. It can damage these soils in a few
hours if winds are strong and the soils are dry and bare
of vegetation or surface mulch. A protective plant cover,
surface mulch, wind stripcropping, and rough surfaces
resulting from proper tillage minimize the hazard of soil
blowing on these soils. Windbreaks of suitable shrubs,
such as Tatarian honeysuckle or autumn-olive, are effec-
tive in reducing the hazard of soil blowing on these soils.

Information about the design of erosion-contrel prac-
tices for each kind of soil is contained in the Technical
Guide, available in local offices of the Soil Conservation
Service.

Soil drainage is the major management need on about 9
percent of the acreage used for crops and pasture. Some
soils are naturally so wet that the production of crops
common to the area is generally not possible. These are
the poorly drained Plevna soils. ,

Unless artificially drained, somewhat poorly drained
soils are so wet that crops are damaged during most
years. Examples are Carwile, Drummond, Lesho, Wal-
deck, and Waurika soils, which make up about 43,000
acres'of the survey area.

Goessel and Tabler soils have adequate drainage most
of the year, but they are ponded and dry out slowly after
rains. Artificial drainage is needed in some of these
wetter areas.

The design of surface and subsurface drainage systems
varies with the kind of soil. Drains should be more closely
spaced in soils that are slowly or very slowly permeable
than in the more permeable soils. Tile drainage is not
¢ommonly used in Sedgwick County, but it is feasible in
some areas of Lesho and Waldeck soils if outlets are
available.

Generally, surface drains adequately drain Carwile,
Goessel, Tabler, and Waurika soils and prevent  crop
damage. The greatest difficulty is locating a proper out-
let.

Soil fertility is naturally low in most sandy soils and
medium in most silty and clayey soils of the uplands. All
soils in the county but Clark, Clime, Drummond, Lesho,
Lincoln, Plevna, and Waldeck soils are naturally acid. The

soils on flood plains, such as Elandco and Lesho soils, are

naturally higher in plant nutrients than most upland soils.

Many upland soils are naturally acid, and if they never
have been limed they require application of ground
limestone to raise the pH level sufficiently for good
growth of alfalfa and other crops that grow only on
nearly neutral soils. Available nitrogen and phosphorus
levels are naturally low in most of these soils. On all soils
additions of lime and fertilizer should be based on the
results of soil tests, on the need of the crop, and on the
expected level of yields. The Cooperative Extension Ser-
vice can help in determining the kinds and amounts of
fertilizer and lime to apply.

Soil tilth is an important factor in the germination of
seeds and in the infiltration of water into the soil. Soils
with good tilth are granular and porous.

Most of the soils used for crops in the survey area have
a silt loam, loam, or silty clay loam surface layer that has
a depleted organic-matter content because of years of cul-
tivation. Generally, the surface layer of such soils is weak,
and intense rainfall causes the formation of a crust on the
surface. The crust is hard when dry, and it is nearly im-
pervious to water. Once the crust forms, it reduces water
infiltration and increases runoff. Regular additions of
crop residue, manure, and other organic material can im-
prove soil structure and reduce the likelihood of crust for-
mation.

In the dark colored Clime, Goessel, and Rosehill soils,
which are clayey, poor tilth is a problem because the soils
often stay wet until late in spring. If they are plowed
when wet, they tend to be very cloddy when dry and
good seedbeds are difficult to prepare. Fall plowing
generally results in good tilth in spring because of
frequent freezing and thawing. If plowed in the fall, how-
ever, the soils are subject to soil blowing and water ero-
sion in spring. . .

Field crops suited to the soils and climate of the survey
area include some that are not commonly grown. Grain
sorghum, corn, and, to an increasing extent, soybeans are
the chief row crops. Irish potatoes, sunflowers, sweet
potatoes, cabbage, broccoli, snap beans, sweet corn, water-
melon and muskmelon, and similar crops can be grown if
economic conditions are favorable. Wheat and barley are
the common close-growing crops. Rye and oats could be
grown, and grass seed could be produced from
bromegrass and fescue.

Special crops grown commercially in the survey area
are vegetables, small fruits, tree fruits, and nursery
plants. A small acreage that parallels the Arkansas and
Ninnescah Rivers is used for melons, strawberries, to-
matoes, sweet corn, peppers, and other vegetables and
small fruits. Apples and peaches are the most important
tree fruits grown in the county.

Canadian, Farnum, Milan, Naron, Pratt, and Shel-
labarger soils, which are deep, have good natural
drainage, and warm up early in spring, are especially well
suited to many vegetables and small fruits. They total
about 163,000 acres. If irrigation water is available,
productivity is greatly increased. Crops can generally be
planted and harvested earlier on these soils than on the
other soils in the survey area.

Most of the well drained soils in the survey area are
suitable for orchards and nursery plants. Soils in low posi-
tions where frost is frequent and air -drainage ‘is poor,
however, generally are poorly suited to vegetables that
are planted early and to small fruits and orchards.

The latest information about growing. special crops can
be obtained from local offices of the Cooperative Exten-
sion Service and the Soil Conservation Service.

Yields per acre

The average yields per acre that can be expected of the
principal crops under a high level of management are
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‘shown in table 5. In any given year, yields may be higher
or lower than those indicated in the table because of
variations in rainfall and other climatic factors. Absence
of an estimated yield indicates that the crop is not suited
to or not commonly grown on the soil or that a given crop
is not commonly irrigated.

" The estimated yields were based mainly on the ex-
perience and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate and
the soil. A few farmers may be obtaining average yields
higher than those shown in table 5.

The management needed to achieve the indicated yields
of the various crops depends on the kind of soil and the
crop. Such management provides drainage, erosion con-
trol, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate tillage practices, including time of tillage and
seedbed preparation and tilling when soil moisture is
favorable; control of weeds, plant diseases, and harmful
insects; favorable soil reaction and optimum levels of
nitrogen, phosphorus, potassium, and trace elements for
each crop; . effective use of crop residues, barnyard
manure, and green-manure crops; harvesting crops with
the . smallest possible loss; and timeliness of all fieldwork.

For yields of irrigated crops, it is assumed that the ir-
rigation system is adapted to the soils and to the crops
grown; that good quality irrigation water is uniformly ap-
plied in proper amounts as needed; and that tillage is
kept to a minimum.

The estimated yields reflect the productive capacity of
the soils 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 5 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local of-
fices of the Soil Conservation Service and the Coopera-
tive Extension Service can provide information about the
management concerns and productivity of the soils for
these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The 'soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into -account major and
generally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not take

into consideration possible but unlikely major reclamation
projects; and does not apply to rice, cranberries, horticul-
tural crops, or other crops that require special manage-
ment. Capability classification is not a substitute for in-
terpretations designed to show suitability and limitations
of groups of soils for rangeland, for forest trees, or for
engineering purposes.

In the capability system, all kinds of soil are grouped at
three levels: capability class, subclass, and unit (5). These
levels are defined in the following paragraphs. A survey
area may not have soils of all classes.

Capability classes, the broadest groups, are designated
by Roman numerals I through VIII. The numerals in-
dicate progressively greater limitations and narrower cho-
ices for practical use. The classes are defined as follows:

Class I soils have few limitations that restrict their use.

Class II soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class III soils have severe limitations that reduce the
choice of plants, or that require special conservation prac-
tices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VII soils have very severe limitations that make
them unsuitable for cultivation.

Class VIII soils and landforms 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, Ile. The letter e shows
that the main limitation is 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
(in some soils the wetness can be partly corrected by ar-
tificial drainage); s shows that the soil is limited mainly
because it is shallow, droughty, or stony; and ¢, used in
some parts of the United States, but not.in Sedgwick
County, shows that the chief limitation is climate that is
too cold or too dry.

In class I there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in class
V. are subject to little or no erosion, though they have
other limitations that restrict their use to pasture, range-
land, woodland, wildlife habitat, or recreation.

The capability unit is identified in the description of
each soil map unit in the section “Soil maps for detailed
planning.” Capability units are soil groups within the sub-
classes. The soils in .one capability unit are enough alike
to be suited to the same. crops and pasture plants, to
require similar management, and to have similar produc-
tivity. Thus, the capability unit is a convenient grouping
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for making many statements about management of soils.
Capability units are generally designated by adding an
Arabic numeral to the subclass symbol, for example, 11e-1
or IIle-5.

Rangeland

About 11 percent of Sedgwick County is rangeland.
Production of livestock is the second largest farm enter-
prise in the county. The number of cattle, including
calves, is about 64,000. The number of sheep and lambs is
about 18,000.

Native grasslands total about 72,000 acres. Much of the
range is adjacent to the Arkansas and Ninnescah Rivers
and in the Cheney area, but smaller areas are throughout
the “county. The soils are sandy. Some areas are hum-
mocky and are subject to severe soil blowing if over-
grazed. Many of the soils are subject to flooding and have
a high water table. Under poor rangeland management, a
heavy growth of brush, weeds, and trees invades in a
short period.

. The native vegetation in many parts of the survey area
has been greatly depleted by continued excessive use.
Much of the acreage that was once open grassland is now
covered with brush, weeds, and trees, especially in the
valleys of the Arkansas and Ninnescah Rivers. The
amount of forage produced may be less than half of that
originally produced. Productivity of the range can be in-
creased by management that is effective for specific
kinds of soil and range sites. Effective management is
based on the relationships among soils, vegetation, and
water. .

Table 6 shows, for each kind of soil, the name of the
range site; the total annual production of vegetation in
favorable, normal, and unfavorable years; the names of
major plant species; and the expected percentage of each
species in the composition of the potential natural plant
community. Soils not listed cannot support a natural plant
community of predominately grasses, grasslike plants,
forbs, or shrubs suitable for grazing or browsing. The fol-
lowing are explanations of column headings in table 6.

A range site is a distinctive kind of rangeland that dif-
fers from other kinds of rangeland in its ability to
produce a characteristic natural plant community. Soils
that produce a similar kind, amount, and proportion of
range plants are grouped into range sites. For those areas
where the relationship between soils and vegetation has
been established, range sites can be interpreted directly
from the soil map. Properties that determine the capacity
of the soil to supply moisture and plant nutrients have
the greatest influence on the productivity of range plants.
Soil reaction, salt content, and a seasonal high water table
are also important.’

Potential production refers to the amount of vegetation
that can be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. It is expressed in pounds per acre of air-dry
vegetation for favorable, normal, and unfavorable years.

In .a favorable year the amount and distribution of
precipitation and the temperatures are such that growing
conditions are substantially better than average; in a nor-
mal year these conditions are about average for the area;
in an unfavorable year, growing conditions are well below
average, generally because of low available soil moisture.

Dry weight refers to the total air-dry vegetation
produced per acre each year by the potential natural
plant community. Vegetation that is highly palatable to
livestock and vegetation that is unpalatable are included.
Some of the vegetation can also be grazed extensively by
wildlife.

Common plant names of grasses, grasslike plants,
forbs, and shrubs that make up most of the potential
natural plant community on each soil are listed. Under
Composition, the expected proportion of each species is
presented as the percentage, in air-dry weight, of the
total annual production of herbaceous and woody plants.
The amount that can be used as forage depends on the
kinds of grazing animals and on the grazing season.

-Generally all of the vegetation produced is not used.

Range management requires, in addition to knowledge
of the kinds of soil and the potential natural plant com-
munity, an evaluation of the present condition of the
range vegetation in relation to its potential. Range condi-
tion is determined by comparing the present plant com-
munity with the potential natural plant community on a
particular range site. The more closely the existing com-
munity resembles the potential community, the better the
range condition. The major objective in range manage-
ment is to control grazing so that the plants growing on a
site are about the same in kind and amount as the poten-
tial natural plant community for that site. Controlling
brush and minimizing soil blowing are also important.
Such management, which is based on soil survey informa-
tion and rangeland inventories, generally results in the
maximum production of vegetation, conservation of water,
and control of erosion. Sometimes, however, a range con- -
dition somewhat below the potential meets grazing needs,
provides wildlife habitat, and protects soil and water
resources.

Windbreaks and environmental plantings

Windbreaks are established to protect livestock,
buildings, and yards from wind and snow. Windbreaks
also help protect fruit trees and gardens, and they furnish
habitat for wildlife. Several rows of low- and high-grow-
ing broad-leaved and coniferous species provide the most,
protection.

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field, the interval depending on erodibility of
the soil. They protect cropland and crops from wind, hold
snow on the fields, and provide food and cover for wil-
dlife.

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The plants,
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mostly evergreen shrubs and trees, are closely spaced. A
healthy planting stock of suitable species planted properly
on a well prepared site and maintained in good condition
can insure a high degree of plant survival.

Table' 7 shows the height that locally grown trees and
shrubs are expected to reach on various kinds of soil in 20
years. The estimates in table 7, based on measurements
and observation of established plantings that have been
given adequate care, can be used as a guide in.planning
windbreaks and screens. Additional information about
planning windbreaks and screens and the planting and
care of trees can be obtained from local offices of the Soil
Conservation Service or the Cooperative Extension Ser-
vice or from nurserymen.

Engineering

This section provides information about the use of soils
for building sites, sanitary Facilities, construction material,
and water management. Among those who can benefit
from this information are engineers, landowners, commu-
nity planners, town and city managers, land developers,
builders, contractors, and farmers and ranchers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behavior
of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit,
plasticity index, soil reaction, depth to bedrock, hardness
of bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil

_material. Where pertinent, data about kinds of clay
minerals, mineralogy of the sand and silt fractions, and
the kind of absorbed cations were also considered.

On the basis of information assembled about soil pro-
perties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available

water capacity, shear strength, compressibility, slope sta-

bility, and other factors of expected soil behavior in en-
gineering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential, com-
mercial, industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (8) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)

evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste disposal
facilities; (5) plan detailed onsite investigations of soils
and geology; (6) find sources of gravel, sand, clay, and
topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil and
water conservation; (8) relate performance of structures
already built to the properties of the kinds of soil on
which they are built so that performance of similar strue-
tures on the same or a similar soil in other locations can
be predicted; and (9) predict the trafficability of soils for
cross-country movement of vehicles and construction
equipment. ’

Data presented in this section are useful for land-use
planning and for choosing alternative practices or
general designs that will overcome unfavorable soil pro-
perties and minimize soil-related failures. Limitations to
the use of these data, however, should be well understood.
First, the data are gemerally mot presented for soil
material below a depth of 5 or 6 feet. Also, because of the
scale of the detailed map in this soil survey, small areas
of soils that differ from the dominant soil may be in-
cluded in mapping. Thus, these data do not eliminate the
need for onsite investigations, testing, and analysis by
personnel having expertise in the specific use contem-
plated.

The information is presented mainly in tables. Table 8
shows, for each kind of soil, the degree and kind of limita-
tions for building site development; table 9, for sanitary
facilities; and table 11, for water management. Table 10
shows the suitability of each kind of soil as a source of
construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this sur-
vey, can be used to make additional interpretations and to
construct interpretive maps for specific uses of land.

Some of the terms used in this soil survey have a spe-
cial meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 8. A slight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A
moderate limitation indicates that soil properties and site
features are unfavorable for the specified use, but the
limitations can be overcome or minimized by special
planning and design. A severe limitation indicates that one
or more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in construc-
tion effort, special design, or intensive maintenance is
required. For some soils rated severe, such costly mea-
sures may not be feasible.
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Shallow excavations are made for pipelines, sewerlines,
communications and power transmission lines, basements,
open ditches, and cemetery plots. Such digging or
trenching is influenced by soil wetness caused by a
seasonal high water table; the texture and consistence of
soils; the tendency of soils to cave in or slough; and the
presence of very firm, dense soil layers, bedrock, or large
‘stones. In addition, excavations are affected by slope of
the soil and the probability of flooding. Ratings do not
apply to soil horizons below a depth of 6 feet unless
otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or ex-
tremely firm horizons, usually difficult to excavate, is in-
dicated.

Dwellings and small commercial buildings referred to
in table 8 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial buildings
without basements and for dwellings with and without
basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the structure
from settling or shear failure of the foundation does not
occur. These ratings were determined from estimates of
the shear strength, compressibility, and shrink-swell
potential of the soil. Soil texture, plasticity and in-place
density, potential frost action, soil wetness, and depth to a
seasonal high water table were also considered. Soil wet-
ness and depth to a seasonal high water table indicate
potential difficulty in providing adequate drainage for
basements, lawns, and gardens. Depth to bedrock, slope,
and large stones in or on the soil are also important con-
siderations in the choice of sites for these structures and
were considered in determining the ratings. Susceptibility
to flooding is a serious hazard.

Local roads and streets referred to in table 8 have an
all-weather surface that can carry light to medium traffic
all'year. They consist of a subgrade of the underlying soil
material; a base ‘of gravel, crushed rock fragments, or soil
material stabilized with lime or cement; and a flexible or
rigid surface, commonly asphalt or concrete. The roads
are graded with soil material at hand, and most cuts and
fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capaci-
ty used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and con-
tent of large stones affect stability and ease of excava-
tion.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,

sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 9 shows the degree and kind of limitations
of each soil for such uses and for use of the soil as daily
cover for landfills. It is important to observe local or-
dinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive main-
tenance is required. Soil suitability is rated by the terms
good, fair, or poor, which, respectively, mean about the
same as the terms slight, moderate, and severe.

Septic tank absorption fields are subsurface systems of
tile or perforated pipe that distribute effluent from a sep-
tic tank into the natural soil. Only the soil horizons
between depths of 18 and 72 inches are evaluated for this
use. The soil properties and site features considered are
those that affect the absorption of the effluent and those
that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral
seepage and surfacing of the effluent. Also, soil erosion
and soil slippage are hazards if absorption fields are in-
stalled on sloping soils.

In some soils; loose sand and gravel or fractured
bedrock is less than 4 feet below the tile lines. In these
soils the absorption field does not adequately filter the ef-
fluent, and ground water in the area may be con-
taminated.

Percolation tests are performed to determine the ab-
sorptive capacity of the soil and its suitability for septic
tank absorption fields. These tests should be performed
during the season when the water table is highest and the
soil is at minimum absorptive capacity.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be installed
or the size of the absorption field can be increased so that
performance is satisfactory.

Sewage lagoons are shallow ponds constructed to hold
sewage while aerobic bacteria decompose the solid and
liquid wastes. Lagoons have a nearly level floor-and cut
slopes or embankments of compacted soil material. Aero-
bic lagoons generally are designed to hold sewage within
a depth of 2 to 5 feet. Nearly impervious soil material for
the lagoon floor and sides is required to minimize seepage
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and contamination of ground water. Soils that are very
high in content of organic matter and those that have
cobbles, stones, or boulders are not suitable. Unless the
soil has very slow permeability, contamination of ground
water is a hazard where the seasonal high water table is
above the level of the lagoon floor. In soils where the
water table is seasonally high, seepage of ground water
into the lagoon can seriously reduce the lagoon’s capacity
for liquid waste. Slope, depth to bedrock, and susceptibili-
ty to flooding also affect the suitability of sites for
sewage lagoons or the cost of construction (fig. 11). Shear
strength and permeability of compacted soil material af-
fect the performance of embankments.

Sanitary landfill is a method of disposing of solid
waste by placing refuse in successive layers either in ex-
cavated trenches or on the surface of the soil. The waste
is spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy
vehicular traffic. Risk of polluting ground water and traf-
ficability affect the suitability of a soil for this use. The
best soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table, and
are not subject to flooding. Clayey soils are likely to be
sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, because operating heavy equipment
on a wet soil is difficult. Seepage into the refuse increases
the risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into
trenches.

Unless otherwise stated, the limitations in table 9 apply
only to the soil material within a depth of about 6 feet. If
the trench is deeper, a limitation of slight or moderate
may not be valid. Site investigation is needed before a
site is selected.

In the area type of sanitary landfill, refuse is placed on
the surface of the soil in successive layers. The limitations
caused by soil texture, depth to bedrock, and stone con-
tent do not apply to this type of landfill. Soil wetness,
however, may be a limitation because of difficulty in
operating equipment.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the bor-
row areas. These factors include slope, erodibility, and
potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill, sand,
gravel, and topsoil is indicated in table 10 by ratings of
good, fair, or poor. The texture, thickness, and organic-
matter contént of each soil horizon are important factors
in rating soils for use as construction materials. Each soil
is evaluated to the depth observed, generally about 6 feet.

Roadfill is soil material used in embankments for
roads. Because soil survey interpretations are oriented to
local roads and streets rather than highways, the soils are
evaluated as a source of roadfill for low embankments,
which generally are less than 6 feet high and less exact-
ing in design than high embankments. The upper part of
the roadfill is considered the subgrade, or foundation, for
the road. The ratings reflect the ease of excavating and
working the material and the expected performance of
the material where it has been compacted and adequately
drained. The performance of soil after it is stabilized with
lime or cement is not considered in the ratings, but infor-
mation about some of the soil properties that influence
such performance is given in the descriptions of the soil
series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 14 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential, low potential frost action, and few
cobbles and stones. They are at least moderately well
drained and have slopes of 15 percent or less. Soils rated
fair have a plasticity index of less than 15 and have other
limiting features, such as moderate shrink-swell potential,
moderately steep slopes, wetness, or many stones. If the
thickness of suitable material is less than 3 feet, the en-
tire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 10 provide
guidance as to where to look for probable sources and are
based on the probability that soils in a given area contain
sizable quantities of sand or gravel. A soil rated good or
fair has a layer of suitable material at least 3 feet thick,
the top of which is within a depth of 6 feet. Coarse frag-
ments of soft bedrock material, such as shale and silt-
stone, are not considered to be sand and gravel. Fine-
grained soils are not suitable sources of sand and gravel.
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The ratings do not take into account depth to the water
table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 14.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil material
to support plantlife. Also considered is the damage that
can result at the area from which the topsoil is taken.

The ease of excavation is influenced by the thickness of
suitable material, wetness, slope, and amount of stones.
The ability of the soil to support plantlife is determined
by texture, structure, and the amount of soluble salts or
toxic substances. Organic matter in the A1 or Ap horizon
greatly increases the absorption and retention of moisture
and nutrients. Therefore, the soil material from these
horizons should be carefully preserved for later use.

Soils rated good have at least 16 inches of friable loamy
material at their surface. They are free of stones and cob-
bles, are low in content of gravel, and have gentle slopes.
They are low in soluble salts that can limit or prevent
plant growth. They are naturally fertile or respond well
to fertilizer. They are not so wet that excavation is dif-
ficult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as Al or Ap in the soil se-
ries descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 11 soil and site features that affect use
are indicated for each kind of soil. This information is sig-
nificant in planning, installing, and maintaining water-con-
trol structures.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low
seepage potential, which is determined by permeability
and the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,

and compaction characteristics. Large stones and organic
matter in a soil downgrade the suitability of a soil for use
in embankments, dikes, and levees.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; suscepti-
bility to flooding; salinity and alkalinity; and availability
of outlets for drainage.

Irrigation is affected by such features as slope, suscep-
tibility to flooding, hazards of water erosion and soil
blowing, texture, presence of salts and alkali, depth of
root zone, rate of water intake at the surface, permeabili-
ty of the soil below the surface layer, available water
capacity, need for drainage, and depth to the water table.

Irrigation with water from drilled wells did not become
widespread in Sedgwick County until the 1950’s. Nearly
all the irrigation wells are drilled into Pleistocene alluvi-
um in the valley of the Arkansas River between Mount
Hope and Mulvane. Water is pumped from wells that
range from 60 to 200 feet in depth. The pumps are
powered by natural gas, electricity, liquid gas, or diesel
fuels.

Both sprinkler and surface systems are used. Water is
transported to the fields by pipes or ditches. Un-
derground pipes or grated surface pipes eliminate the
need for maintenance of ditches and control of weeds and
do not take up space that could be used for crops.

Irrigation of large fields is limited to the areas where
enormous supplies of ground water are available. Suffi-
cient ground water for irrigation in Sedgwick County oc-
curs mainly in the area of the Arkansas River between
Mount Hope and Mulvane. Most irrigation is supplemen-
tal, and the use of ground water for this purpose fluctu-
ates from year to year.

Successful " irrigation requires soils that have high
available water capacity, adequate subsurface drainage,
and favorable permeability. An abundant supply of good
quality water is required. More information about irriga-
tion can be obtained from a local representative of the
Soil Conservation Service or the Extension Service.

Terraces and diverstons are embankments or a com-
bination of channels and ridges constructed across a slope
to intercept runoff. They allow water to soak into the soil
or flow slowly to an outlet. Features that affect suitabili-
ty of a soil for terraces are uniformity and steepness of
slope; depth to bedrock, hardpan, or other unfavorable
material; large stones; permeability; ease of establishing
vegetation; and resistance to water erosion, soil blowing,
soil slipping, and piping.

Grassed waterways are constructed to channel runoff to
outlets at a nonerosive velocity. Features that affect the

use of soils for waterways are slope, permeability, erodi-
bility, wetness, and suitability for permanent vegetation.
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Recreation

The soils of the survey area are rated in table 12 ac-
cording to limitations that affect their suitability for
recreation uses. The ratings are based on such restrictive
soil features as flooding, wetness, slope, and texture of
the surface layer. Not considered in these ratings, but im-
portant in evaluating a ‘site, are location and accessibility
of the area, size and shape of the area and its scenic
quality, the ability of the soil to support vegetation, ac-
cess to water, potential water impoundment sites availa-
ble, and either access to public sewerlines or capacity of
the soil to absorb septic tank effluent. Soils subject to
flooding are limited, in varying degree, for recreation use
by the duration and intensity of flooding and the season
when flooding occurs. Onsite assessment of height, dura-
tion, intensity, and frequency of flooding is essential in
planning recreation facilities.

The degree of the limitation of the soils is expressed as
slight, moderate, or severe. Slight means that the soil pro-
perties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that the
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be off-
set only by costly soil reclamation, special design, inten-
sive maintenance, limited use, or by a combination of
these measures.

The information in table 12 can be supplemented by in-
formation in other parts of this survey. Especially helpful
are interpretations for septic tank absorption fields, given
in table 9, and interpretations for dwellings without base-
ments and for local roads and streets, given in table 8.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but remains
firm, and is not dusty when dry. Strong slopes and stones
or boulders can greatly increase the cost of constructing
camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm when
wet, are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or stones
or boulders that will increase the cost of shaping sites or
of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to ob-
tain a uniform grade, the depth of the soil over bedrock
or hardpan should be enough to allow necessary grading.

Paths and trails for walking, horseback riding,

‘bicycling, and other uses should .require little or no

cutting and filling. The best soils for this use are those
that are not wet, are firm after rains, are not dusty when
dry, and are not subject to flooding more than once dur-
ing the annual period of use. They should have moderate
slopes and have few or no stones or boulders on the sur-
face.

Wildlife habitat

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they af-
fect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover, and
water. If any one of these elements is missing, is in-
adequate, or is inaccessible, wildlife either are scarce or
do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 13, the soils in the survey area are rated ac-
cording to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific. elements
of wildlife habitat; and determining the intensity of
management needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils having
such a rating.

The elements of wildlife habitat are briefly deseribed in
the following paragraphs.

Grain and seed crops are seed-producing annuals used
by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capaci-
ty, wetness, slope, surface stoniness, and flood hazard.
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Soil temperature and soil moisture are also considera-
tions. Examples of grain and seed crops are corn, wheat,
oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife food
and cover. Major soil properties that affect the growth of
grasses and legumes are depth of the root zone, texture
of the surface layer, available water capacity, wetness,
surface stoniness, flood hazard, and slope. Soil tempera-
ture and soil moisture are also considerations. Examples
of grasses and legumes are fescue, lovegrass, bromegrass,
clover, and alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds, that pro-
vide food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capaci-
ty, wetness, surface stoniness, and flood hazard. Soil tem-
perature and soil moisture are also considerations. Exam-
ples of wild herbaceous plants are bluestem, goldenrod,
beggarweed, wheatgrass, and grama.

Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capaci-
ty, and wetness. Examples of coniferous plants are pine,
spruce, cedar, and juniper.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, or foliage used by wildlife or that pro-
vide cover and shade for some species of wildlife. Major
soil properties that affect the growth of shrubs are depth
of the root zone, available water capacity, salinity, and
moisture. Examples of shrubs are sand plum, buttonbush,
gooseberry, and golden currant.

Wetland plants are annual and perennial wild her-
baceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are smart-
weed, wild millet, wildrice, saltgrass, and cordgrass and
rushes, sedges, and reeds.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are depth to bedrock, wetness, sur-
face stoniness, slope, and permeability. The availability of
a dependable water supply is important if water areas are
to be developed. Examples of shallow water areas are
marshes, waterfowl feeding areas, and ponds.

The kinds of wildlife habitat are briefly described in
the following paragraphs.

Openland habitat consists of cropland, pasture,
meadows, and areas that are overgrown with grasses,

herbs, shrubs, and vines. These areas produce grain and
seed crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas in-
clude bobwhite quail, pheasant, meadowlark, field spar-
row, cottontail rabbit, striped skunk, and red fox.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
geese, herons, shore birds, muskrat, mink, and beaver.

Rangeland habitat consists of areas of wild herbaceous
plants and shrubs. Wildlife attracted to rangeland include
white-tailed deer, mule deer, meadowlark, lark bunting,
prairie horned lark, jackrabbit, prairie dog, badger, and
greater prairie chickens.

Soil properties

Extensive data about soil properties are summarized on
the following pages. The two main sources of these data
are the many thousands of soil borings made during the
course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil -borings during field mapping, soil
scientists can identify several important soil properties.
They note the seasonal soil moisture condition or the
presence of free water and its depth. For each horizon in
the profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field -estimates of soil properties and to
determine all major properties of key soils, especially pro-
perties that cannot be estimated accurately by field ob-
servation. Laboratory analyses are not conducted for all
soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby sur-
vey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of en-
gineering properties, the engineering classifications, and
the physical and chemical properties of each major
horizon of each soil in the survey area. They also present
data about pertinent soil and water features and en-
gineering test data.

Engineering properties

Table 14 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 14 gives information for
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each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each horizon
is indicated. More information about the range in depth
and about other properties in each horizon is given for
each soil series in the section “Soil series and morpholo-

gy."
Texture is described in table 14 in the standard terms

used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7 to
27 percent clay, 28 to 50 percent silt, and less than 52 per-
cent sand. If a soil contains gravel or other particles
coarser than sand, an appropriate modifier is added, for
example, “gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils for
engineering use are the Unified Soil Classification System
(Unified) (2) and the system adopted by the American
Association of State Highway and Transportation Offi-
cials (AASHTO) (1).

The Unified system classifies soils according to proper-
ties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 38 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes have a dual classification symbol, for example, CL-
ML.

The AASHTO system classifies soils according to those
properties that affect their/ use in highway construction
and maintenance. In this system a mineral soil is clas-
sified in one of seven basic groups ranging from A-1
through A-7 on the basis of grain-size distribution, liquid
limit, and plasticity index. Soils in group A-1 are coarse
grained and low in content of fines. At the other extreme,
in group A-7, are fine-grained soils. Highly organic soils
are classified in group A-8 on the basis of visual inspec-
tion,

When laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number. These
numbers range from 0 for the best subgrade material to
20 or higher for the poorest. The AASHTO classification
for soils tested in the survey area, with group index num-
bers in parentheses, is given in table 17. The estimated
classification, without group index numbers, is given in
table 14. Also in table 14 the percentage, by weight, of
rock fragments more than 3 inches in diameter is esti-
mated for each major horizon. These estimates are deter-
mined mainly by observing volume percentage in the field
and then converting that, by formula, to weight percent-
age.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils-that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These in-
dexes are used in both the Unified and AASHTO soil
classification systems. They are also used as indicators in
making general predictions of soil behavior. Range in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
and on observations of the many soil borings made during
the survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterburg limits extend a marginal amount across clas-
sification boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

Table 15 shows estimated values for several soil charac-
teristics and features that affect behavior of soils in en-
gineering uses. These estimates are given for each major
horizon, at the depths indicated, in the typical pedon of
each soil. The estimates are based on field observations
and on test data for these and similar soils.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation

or texture—that influence the downward movement of

water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil fea-
tures as plowpans and surface crusts. Permeability of the
soil. is an important factor to be considered in planning
and designing drainage systems, in evaluating the poten-
tial of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irrigation
systems.

Soil reaction is expressed as a range in pH values. The
range in pH of each major horizon is based on many field
checks. For many soils, the values have been verified by
laboratory analyses. Soil reaction is important in selecting
the crops, ornamental plants, or other plants to be grown;
in evaluating soil amendments for fertility and stabiliza-
tion; and in evaluating the corrosivity of soils.
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Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also in-
fluence the swelling of soils. Shrinking and swelling of
some 8oils can cause damage to building foundations,
basement walls, roads, and other structures unless special
designs are used. A high shrink-swell potential indicates
that special design and added expense may be required if
the planned use of the soil will not tolerate large volume
changes.

Rigk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated steel
or concrete. The rate of corrosion of uncoated steel is re-
lated to soil moisture, particle-size distribution, total acidi-
ty, and electrical conductivity of the soil material. The
rate of corrosion of concrete is based mainly on the
sulfate content, texture, and acidity of the soil. Protective
measures for steel or more resistant concrete help to
avoid or minimize damage resulting from the corrosion.
Uncoated 'steel intersecting soil boundaries or soil
horizons is more susceptible to corrosion than an installa-
tion that is entirely within one kind of soil or within one
soil horizon.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility fac-
tor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil is
modified by factors representing plant cover, grade and
length of slope, management practices, and climate. The
soil-loss tolerance factor (T) is the maximum rate of soil
erosion, whether from rainfall or soil blowing, that can
occur without reducing crop production or environmental
quality. The rate is expressed in tons of soil loss per acre
per year.

Wind erodibility groups are made up of soils that have
similar properties that affect their resistance to soil blow-
ing if cultivated. The groups are used to predict the
susceptibility of soil to blowing and the amount of soil
lost as a result of blowing. Soils are grouped according to
the following distinctions:

1. Sands, coarse sands, fine sands, and very fine sands.
These soils are extremely erodible, so vegetation is dif-
ficult to establish. They are generally not suitable for
crops.

2. Loamy sands, loamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops can
be grown if intensive measures to control soil blowing are
used.

3. Sandy loams, coarse sandy loams, fine sandy loams,
and very fine sandy loams. These soils are highly erodi-
ble, but crops can be grown if intensive measures to con-
trol soil blowing are used.

4L. Calcareous loamy soils that are less than 35 percent
clay and more than 5 percent finely divided calcium car-
bonate. These soils are erodible, but crops can be grown if
intensive measures to control soil blowing are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more. than 35 percent -clay. These soils are
moderately erodible, but crops can be grown if measures
to control soil blowing are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5 per-
cent finely divided calcium carbonate. These soils are
slightly erodible, but crops can be grown if measures to
control soil blowing are used.

6. Loamy soils that are 18 to 35 percent clay and less
than 5 percent finely divided calcium carbonate, except
silty clay loams. These soils are very slightly erodible, and
crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible, and crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject to
soil blowing.

Soil and water features

Table 16 contains information helpful in planning land
uses and engineering projects that are likely to be af-
fected by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have received
precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low ru-
noff potential) when thoroughly wet. These consist chiefly
of deep, well drained to excessively drained sands or
gravels. These soils have a high rate of water transmis-
sion.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
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al. These soils have a very slow rate of water transmis-
sion.

Flooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snow melts is not considered flooding,
nor is water in swamps and marshes. Flooding is rated in
general terms that describe the frequency and duration of
flooding and the time of year when flooding is most like-
ly. The ratings are based on evidence in the soil profile of
the effects of flooding, namely thin strata of gravel, sand,
silt, or, in places, clay deposited by floodwater; irregular
decrease in organic-matter content with increasing depth;
and absence of distinctive soil horizons that form in soils
_of the area that are not subject to flooding. The ratings
are also based on local information about floodwater
levels in the area and the extent of flooding and on infor-
mation that relates the position of each soil on the land-
scape to historic floods.

The generalized description of flood hazards is of value
in land-use planning and provides a valid basis for land-
use restrictions. The soil data are less specific, however,
than those provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils. Esti-
mates are based mainly on the relationship between gray-
ish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 16 are the depth to
the seasonal high water table; the kind of water table,
that is, perched, artesian, or apparent; and the months of
the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicated.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such in-
formation is also needed to decide whether or not con-
struction of basements is feasible and to determine how
septic tank absorption fields and other underground in-
stallations will function. Also, a seasonal high water table
affects ease of excavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For many
soils, the limited depth to bedrock is a part of the defini-
tion of the soil series. The depths shown are based on
measurements made in many soil borings and on other
observations during the mapping of the soils. The kind of
bedrock and its hardness as related to ease of excavation
is also shown. Rippable bedrock can be excavated with a
single-tooth ripping attachment on a 200-horsepower trac-
tor, but hard bedrock generally requires blasting.

Engineering test data

The results of analyses of engineering properties of
several typical soils of the survey area are given in table
17.

The data presented are for soil samples that were col-
lected from carefully selected sites. The soil profiles sam-
pled are typical of the series discussed in the section “Soil
series and morphology.” The soil samples were analyzed
by the Kansas Department of Transportation.

The methods used in obtaining the data are listed by
code in the next paragraph. Most of the codes, in
parentheses, refer to the methods assigned by the Amer-
ican Association of State Highway and Transportation Of-
ficials. The code for Unified classification is that assigned
by the American Society for Testing and Materials.

The methods and codes are AASHTO classification (M-
145-66); Unified classification (D-2487-69); mechanical
analysis (T88-72); liquid limit (T89-68); plasticity index
(T90-70); and moisture-density, method A (T99-74).

Soil series and morphology

In this section, each soil series recognized in the survey
area is described in detail. The descriptions are arranged
in alphabetic order by series name.

" Characteristics of the soil and the material in which it

formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other se-
ries. Then a pedon, a small three-dimensional area of soil
that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (4). Unless
otherwise noted, colors described are for dry soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are described in
the section “Soil maps for detailed planning.”

Albion series

The Albion series consists of well drained and
somewhat excessively drained, moderately rapidly perme-
able soils on uplands. These soils are moderately deep
over sand. They formed in old sandy and gravelly alluvi-
um. Slopes range from 1 to 15 percent.

Albion soils are similar to Milan and Shellabarger soils
and are commonly adjacent to those soils on the land-
scape. Milan soils have fine loamy argillic horizons and
are less sandy in the substratum than Albion soils. Shel-
labarger soils have a more clayey subsoil than Albion soils
and are deeper over a sandy substratum.

Typical pedon of Albion sandy loam, in an area of Al-
bion-Shellabarger sandy loams, 1 to 4 percent slopes,

2,620 feet east and 250 feet south of the northwest corner
of section 22, T. 27 S.,, R. 4 W.
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A1—0 to 9 inches; brown (7.5YR 4/2) sandy loam, dark brown (7.5YR
3/2) moist; moderate fine granular structure; slightly hard, friable;
few coarse sand grains and fine pebbles throughout horizon; many
roots; medium acid; gradual smooth boundary.

B2t—9 to 19 inches; reddish brown (5YR 4/3) heavy sandy loam, dark
reddish brown (5YR 3/3) moist; moderate medium granular strue-
ture; slightly hard, friable; several coarse sand grains and fine peb-

“bles throughout horizon; many roots; slightly acid; clear smooth
boundary.

B3—19 to 26 inches; reddish brown (5YR 4/4) coarse sandy loam, dark
reddish brown (5YR 3/4) moist; weak medium granular structure;
slightly hard, friable; common roots; slightly acid; diffuse boundary.

IIC—26 to 60 inches; yellowish red (§YR 5/6) sand, yellowish red (5YR
4/6) moist; loose; single grained; few roots; slightly acid.

The thickness of the solum and the depth to sand or gravel range
from 20 to 40 inches. The thickness of the mollic epipedon ranges from
10 to 20 inches.

The A horizon has hue of 7.5YR or 10YR, value of 4 or 5 (3 moist),
and chroma of 2 or 3. It is sandy loam, fine sandy loam, or light loam.
Rounded pebbles ranging from 1/2 inch to 2 inches in diameter are in
some pedons.

The B2t horizon has hue of 10YR to 5YR, value of 4 to 6 (3 to 5
moist), and chroma of 2 to 6. It is sandy loam, light loam, or heavy sandy
loam averaging between 12 and 18 percent clay and between 45 and 75
percent medium and coarse sand. Rounded pebbles larger than 2 mil-
limeters are common but do not exceed 35 percent by volume. The B3
horizon has the same range in color as the B2t horizon and is coarse
sandy loam or loamy sand.

The IIC horizon has hue of 10YR, 7.5YR or 5YR; value of 4 to 6 (4 or
5 moist), and chroma of 3 to 8. It is sand, coarse sand, gravelly sand,
loamy sand, and gravelly sandy loam.

Blanket series

The Blanket series consists of deep, well drained,
moderately slowly permeable soils on terraces and
uplands. These soils formed in old alluvium, loess, or both.
Slopes range from 0 to 3 percent.

Blanket soils are similar to Irwin, Tabler, and Vanoss
soils and are commonly adjacent to Clark, Farnum, Ost,
Tabler, Vanoss, and Waurika soils on the landscape. Irwin
and Tabler soils have a thinner A horizon than Blanket
soils and are less gradational between the A and B
horizons. Vanoss soils have a fine silty control section.
Waurika soils have albic horizons. Clark, Farnum, and Ost
soils have a fine loamy control section and are typically
more undulating than Blanket soils. ‘

Typical pedon of Blanket silt loam, 0 to 1 percent
slopes, 510 feet north and 75 feet west of the southeast
corner of section 13, T. 26 S., R. 3 W.

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silt loam, very dark
grayish brown (10YR 3/2) moist; weak fine granular structure;
slightly hard, friable; few roots; slightly acid; clear smooth bounda-
ry.

Al12—9 to 14 inches; dark grayish brown (10YR 4/2) heavy silt loam,
very dark grayish brown (10YR 3/2) moist; weak medium granular
structure; hard, friable; few roots; slightly acid; gradual smooth
boundary. ’

B21t—14 to 21 inches; dark grayish brown (10YR 4/2) light silty clay,
very dark grayish brown (10YR 38/2) moist; moderate fine subangu-
lar blocky structure; hard, firm; few roots; neutral; gradual smooth
boundary.

B22t—21 to 34 inches; grayish brown (10YR 5/2) silty clay, very dark
grayish brown (10YR 3/2) moist; moderate medium blocky struc-
ture; very hard, very firm; moderately alkaline; gradual smooth
boundary.

B3ca—34 to 46 inches; brown (10YR 5/3) light silty clay, dark brown
(10YR 4/3) moist; weak medium and fine blocky structure; very
hard, very firm; few hard carbonate concretions; moderately al-
kaline; gradual smooth boundary. '

C—46 to 60 inches; light brown (7.5YR 6/4) heavy silty clay loam, dark
brown (7.5YR 4/3) moist; common fine faint yellowish brown (10YR
5/4) mottles; weak medium blocky structure; hard, firm; few calcium
carbonate threads and soft masses; mildly calcareous; moderately
alkaline.

The thickness of the solum ranges from 40 to 60 inches or more.
Secondary carbonates in the form of films, threads, or soft masses are
at a depth of 28 inches or more.

The A horizon has hue of 10YR or 7.5YR, value of 3 to 5 (2 or 3
moist), and chroma of 3 or 2. It is dominantly silt loam, but in some
areas it is silty clay loam. Reaction is slightly acid to mildly alkaline.

The B2t horizon has hue of 10YR or 7.5YR, value of 3 to 5 (2 to 4
moist), and chroma of 2 or 3. It is silty clay, silty clay loam, or clay. Clay
content is 35 to 50 percent. Reaction is slightly acid to moderately al-
kaline. The B3ca horizon has hue of 10YR or 7.5YR, value of 5 to 7 (4 to
6 moist), and chroma of 2 to 4. It is silty clay loam or silty clay.

The C horizon has hue of 10YR or 7.5YR, value of 3 to 6, and chroma
of 8 to 6. It is mildly alkaline or moderately alkaline. It is silty clay
loam, clay loam, or light silty clay.

Canadian series

The Canadian series consists of deep, well drained,
moderately rapidly permeable soils on alluvial terraces.
These soils formed in loamy alluvial sediments. Slopes
range from 0 to 3 percent.

Canadian soils are similar to Naron soils and are com-
monly adjacent to Elandco, Farnum, Lesho, Lincoln,
Naron, and Waldeck soils. Naron soils have a fine loamy
control section and are on undulating uplands. Lesho, Lin-
coln, and Waldeck soils are affected by a water table and
typically are on the lower flood plains. Elandco, Farnum,
and Naron soils are more clayey than Canadian soils and
typically are on slightly higher parts of the landscape.

Typical pedon of Canadian fine sandy loam 2,600 feet
east and 100 feet south of the northwest corner of section
33, T.27S,R. 4 W.

Ap—O0 to 8 inches; brown (10YR 5/3) light fine sandy loam, very dark
grayish brown (10YR 3/2) moist; weak fine granular structure; win-
nowed; soft, very friable; slightly acid; abrupt smooth boundary.

A12—8 to 20 inches; brown (7.5YR 4/2) fine sandy loam, dark brown
(7.5YR 3/2) moist; moderate fine and medium granular structure;
soft, very friable; slightly acid; gradual smooth boundary.

B2—20 to 35 inches; brown (7.5YR 4/4) light sandy loam, dark brown
(7.5YR 4/4) moist; weak fine and medium granular structure; soft,
very friable; neutral; gradual smooth boundary.

C—35 to 60 inches; light brown (7.56YR 6/4) sandy loam, brown (7.5YR
4/3) moist; very weak fine granular structure; soft, very friable;
neutral.

The thickness of the solum ranges from 20 to 40 inches. The thickness
of the mollic epipedon ranges from 10 to 20 inches.

The A horizon has hue of 10YR or 7.5YR, value of 4 or 5, (2 or 3
moist), and chroma of 2 or 3. It is fine sandy loam, sandy loam, or loam
and is slightly acid or neutral.

The B2 horizon has hue of 10YR or 7.5YR; value of 4, 5, or 6 (3 or 4
moist); and chroma of 2 to 6. It is fine sandy loam, sandy loam, or loam
and ranges from slightly acid to moderately alkaline.

The C horizon has hue of 10YR or 75YR, value of 5 to 7 (4 to 6
moist), and chroma of 3 to 6. It is fine sandy loam or sandy loam and
ranges from slightly acid to moderately alkaline. Loamy fine sand is
below a depth of 40 inches in some pedons.
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Carwile series

The Carwile series consists of deep, somewhat poorly
drained, slowly permeable soils on uplands and terraces.
Slopes are 0 to 1 percent.

Carwile soils are similar to Drummond and Tabler soils
and are commonly adjacent to Drummond, Tabler, and
Farnum soils. Drummond soils have natric horizons. Ta-
bler soils lack the mottling in the upper part of the argil-
lic horizon that is characteristic of Carwile soils. Tabler,
Drummond, and Carwile soils occupy similar positions on
the landscape. Farnum soils are typically slightly
elevated, are better drained than Carwile soils, and have
a fine-loamy control section. '

Typical pedon of Carwile fine sandy loam 2,400 feet
south and 175 feet east of the northwest corner of section
6, T.25S,R. 1 W.

A1—0 to 18 inches; dark brown (76YR 3/2) fine sandy loam, brown
(76YR 5/2) dry; few fine distinct dark reddish brown (6YR 3/4)
mottles; weak medium granular structure; hard, friable; few open
pores; slightly acid; gradual smooth boundary.

B1—18 to 24 inches; dark grayish brown (10YR 4/2) clay loam, grayish
brown (10YR 5/2) dry; many medium distinct strong brown (7.5YR
65/6) mottles; weak medium blocky structure; very hard, firm;
distinct and ‘patchy clay films; neutral; smooth gradual boundary.

B2t—24 to 47 inches; dark grayish brown (2.6Y 4/2) heavy clay loam,
grayish brown (26Y 5/2) dry; common medium distinct strong
brown (7.6YR 5/6) mottles; weak medium blocky structure; very
hard, very firm; distinct and continuous clay films; few iron and
manganese concretions; mildly alkaline; smooth gradual boundary.

B3—47 to 60 inches; dark grayish brown (10YR 4/2) heavy clay loam,
grayish brown (10YR 5/2) dry; common medium distinct strong
brown- (T.6YR 5/6 mottles; weak medium blocky structure; very
hard, firm; many soft lime concretions; few iron and manganese
concretions about 3 millimeters in diameter; thick and patchy clay
films; strong effervescence; moderately alkaline.

The thickness of the solum ranges from 30 to 60 inches. The thickness
of the mollic epipedon ranges from 10 to 20 inches.

The A horizon has hue of 10YR or 7.5YR, value of 2 or 8 moist and 4
or 5 dry, and chroma of 1 or 2. It is dominantly fine sandy loam, but it
also can be loam and clay loam. This horizon is neutral to medium acid.

The B2t horizon has hue of 7.6YR, 10YR, and 2.6Y; value of 3 to 6
moist and 5 to 7 dry; and chroma of 1 or 2. It is clay loam, clay, or sandy
clay. Clay content is 356 to 60 percent and sand content more than 30
percent in the upper 20 inches of the control section. The B2 and C
horizons have mottles in shades of brown, red, or gray. These mottles
are few to many, fine to coarse, and distinct or prominent. The B2
horizon is slightly acid to moderately alkaline. Some pedons are calcare-
ous in the lower part of the B2t horizon and contain a few fine or medi-
um soft or weakly cemented calcium carbonate concretions.

The C horizon, if it occurs, has hue of 5YR, 75YR, 10YR, and 25Y;
value of 3 to 6; and chroma of 1 to 6. It is fine sandy loam, loam, sandy
clay loam, clay loam, sandy clay, or clay. This horizon is calcareous and
moderately alkaline.

Clark series

The Clark series consists of deep, well drained,
moderately permeable soils that formed in highly calcare-
ous old alluvium. Slopes range from 1 to 4 percent.

Clark soils are similar to Farnum and Ost soils and are
commonly adjacent to Blanket, Farnum, Ost, and Tabler
soils on the landscape. Blanket, Farnum, and Tabler soils

lack the concentrated accumulation of lime in the argillic
horizons. Ost soils lack free carbonates at.the surface.
Blanket, Clark, and Farnum soils are in similar positions
on the landscape, whereas Tabler soils are in nearly level
areas.

Typical pedon of Clark clay loam, in an area of Clark-
Ost clay loams, 1 to 4 percent slopes, 300 feet west and 75
feet south of the northeast corner of section 16, T. 27 S,,
R.3W.

Ap—0 to 7 inches; very dark gray (10YR 3/1) clay loam, black (10YR
2/1) moist; weak fine granular structure; hard, firm; few very fine
and fine soft masses of calcium carbonate; slight effervescence;
mildly alkaline; clear wavy boundary.

A12—7 to 11 inches; very dark gray (10YR 3/1) clay loam, black (10YR
2/1) moist; moderate fine and medium granular structure; hard,
firm; many roots; few fine and medium soft masses of calcium car-
bonate; strong effervescence; moderately alkaline; gradual wavy
boundary.

AC1—11 to 17 inches; brown (10YR 56/3) clay loam, very dark grayish
brown (10YR 8/2) moist; strong medium and fine subangular blocky
structure; very hard, very firm; many roots; common fine and medi-
um soft masses of calcium carbonate; violent effervescence;
moderately alkaline; gradual smooth boundary.

AC2—17 to 24 inches; grayish brown (10YR 5/2) clay loam, dark grayish
brown (10YR 4/2) moist; moderate medium blocky structure; very
hard, very firm; few roots; soft masses and concretions of calcium
carbonate make up about 20 percent of mass by volume; violent
effervescence; moderately alkaline; gradual smooth boundary.

C—24 to 60 inches; light brownish gray (10YR 6/2) clay loam, grayish
brown (10YR 5/2) moist; moderate medium and fine blocky struc-
ture; very hard, very firm; soft masses and lime concretions make
up about 30 percent of the mass by volume; violent effervescence;
moderately alkaline.

The thickness of the solum ranges from 10 to 24 inches. The thickness
of the mollic epipedon ranges from 10 to 20 inches. The soil is typically
calcareous throughout, but in some pedons the upper 6 inches is noncal-
careous. Reaction in all horizons is mildly alkaline or moderately al-
kaline.

The A horizon has hue of 10YR or 7.6YR, value of 3 to 5 (2 or 3
moist), and chroma of 1 to 3. The calcareous horizons between the A
horizon and a depth of 30 inches have a calcium carbonate content of
more than 20 percent throughout a zone 6 inches or more thick.
Horizons below the mollic epipedon have hue of 10YR or 7.5YR, value
of 6 to 7 (4 to 6 moist), and chroma of 2 to 6,

Clime series

The Clime series consists of moderately deep, well
drained, slowly permeable soils on erosional uplands.
These soils formed in residuum weathered from calcare-
ous clayey shale. Slopes range from 3 to 6 percent.

Clime soils are similar to Rosehill soils and are com-
monly adjacent to Goessel, Irwin, and Rosehill soils on the
landscape. Goessel soils are more than 60 inches deep
over shale. Irwin soils have argillic horizons and are more
than 60 inches deep over shale or limestone. Rosehill soils
lack free carbonates within a depth of 28 inches. Goessel
soils typically are nearly level. Irwin soils are gently slop-
ing and are in areas where the soil mantle is more than
60 inches thick. Rosehill soils typically are less sloping
than Clime soils.

Typical pedon of Clime silty clay, 3 to 6 percent slopes,
1,320 feet east and 200 feet south of the northwest corner
of section 20, T. 26 S.,, R. 2 E.
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Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) silty clay, very
dark brown (10YR 2/2) moist; moderate fine and medium granular
structure; very hard, firm; few small calcium carbonate concretions;
slight effervescence; few roots; moderately alkaline; clear smooth
boundary.

B2—8 to 26 inches; light olive brown (2.5Y 5/4) silty clay, olive brown
(2.5Y 4/4) moist; moderate fine blocky structure; many vertical
streaks of very dark grayish brown cover some ped faces to a depth
of 15 inches; very hard, very firm; common open pores; few small
lime concretions; strong effervescence; few roots; moderately al-
kaline; gradual wavy boundary.

Cr—26 to 34 inches; clayey calcareous platy shale; no roots.

The thickness of the solum ranges from 20 to 40 inches. The thickness
of the mollic epipedon ranges from 7 to 20 inches. These soils are mostly
moderately alkaline throughout, but some pedons lack free carbonates in
the upper few inches and are mildly alkaline.

The A horizon has hue of 10YR or 2.5Y, value of 3 to 6 dry and 2 or 3
moist, and chroma of 1 or 2. It is silty clay or silty clay leam.

The B2 horizon has hue of 10YR or 25Y, value of 4 or 5 dry and 3 or
4 moist, and chroma of 2 to 4. It is silty eclay, clay, or heavy silty clay
loam averaging between 27 and 50 percent clay.

The C horizon, if it occurs, has hue of 10YR, 2.5Y, or 5Y; value of 5 to
7 dry and 4 to 6 moist, and chroma of 2 to 4. This horizon typically con-
tains fragments of calcareous shale, but it is not more than 35 percent,
by volume, coarse fragments.

Drummond series

The Drummond series consists of deep, somewhat
poorly drained, very slowly permeable soils on terraces.
These soils formed in calcareous alluvium. Slopes range
from 0 to 3 percent.

Drummond soils are similar to Carwile, Farnum, and
Tabler soils and are commonly adjacent to those soils on
the landscape. Carwile, Farnum, and Tabler soils have
mollic epipedons and lack natric horizons. Carwile and Ta-
bler soils occur on the microknolls in some areas, and Far-
num soils occur on small convex ridges.

Typical pedon of Drummond clay loam, in an area of
Tabler-Drummond complex, 1,650 feet west and 75 feet

south of the northeast corner of section 23, T. 25 S., R. 2
w.

A1—0 to 8 inches; dark grayish brown (10YR 4/2) clay loam, very dark
grayish brown (10YR 3/2) moist; moderate medium granular struc-
ture; very hard, friable; many roots; peds in lower part coated with
grsy silt; slightly calcareous; moderately alkaline; clear wavy boun-

ary. :

B2t—8 to 32 inches; grayish brown (10YR 5/2) silty clay, very dark
grayish brown (10YR 3/2) moist; weak medium prismatic structure
parting to moderate medium blocky; extremely hard, very firm; few
roots; few open pores; few nests and threads of lime in upper part
and many nests and threads of.lime in lower part; thick and con-
tinuous clay films; strongly alkaline; gradual smooth boundary.

B3—32 to 48 inches; grayish brown (10YR 5/2) light silty clay, dark
grayish brown (10YR 4/2) moist; common medium distinct yellowish
brown (10YR 5/6) mottles; weak medium blocky structure; extreme-
ly hard, firm; few roots; few open pores; few mica flakes; thick and
continuous clay films; many nests and threads of lime; strong effer-
vescence; strongly alkaline; gradual smooth boundary.

C—48 to 80 inches; very pale brown (10YR 17/3) heavy loam, brown
(10YR 5/3) moist; many medium and coarse distinct brownish yel-
low (10YR 6/6) mottles; massive; very hard, friable; no roots; few

open pores; many clusters and nests of lime; strong effervescence;
moderately alkaline.

The thickness of the solum ranges from 20 to 60 inches. The A horizon
has hue of 7.6YR or 10YR, value of 4 to 6, and chroma of 2 or 3. It is
clay loam, silt loam, or loam. Reaction ranges from slightly acid to
moderately alkaline.

The B2t horizon has hue of 7.5YR or 10YR, value of 4 to 6 (3 to 5
moist), and chroma of 2 to 5. It ranges from clay loam to clay. Reaction
ranges from neutral to strongly alkaline. Exchangeable sodium percent-
age ranges from 15 to 25. The B3 horizon has hue of 7.5YR or 10YR,
value of 4 to 7 (3 to 6 moist), and chroma of 2 to 6. It ranges from clay
to clay loam. Mottles of brown, gray, or red are in some pedons. Reac-
tion ranges from mildly alkaline to strongly alkaline.

The C horizon is similar in color and reaction to the B3 horizon. It va-
ries in texture and has thin layers of coarser or finer textures.

Elandco series

The Elandco series consists of deep, well drained,
moderately permeable soils on flood plains and low ter-
races. These soils formed in silty alluvial sediments.
Slopes range from 0 to 3 percent.

Elandco soils are similar to Vanoss soils and are com-
monly adjacent to Canadian, Lincoln, Naron, and Tabler
soils. Vanoss soils have argillic horizons. Canadian soils
have a coarse loamy control section, Naron soils have a
fine loamy control section, and Tabler soils have a fine
control section. Canadian, Naron, Tabler, and Vanoss soils
typically are somewhat higher on the landscape than
Elandco soils, and Lincoln soils are lower -on the land-
scape, but many of these landscapes have been modified
and are not distinct. Also, Lincoln soils have a sandy con-
trol section.

Typical pedon of Elandco silt loam 2,400 feet north and
75 feet west of the southeast corner of section 35, T. 25
S,R.1W.

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) silt loam, very dark
grayish brown (10YR 3/2) moist; moderate medium granular struc-
ture; slightly hard, very friable; few open pores; many roots;
slightly acid; clear smooth boundary.

A12—8 to 22 inches; dark grayish brown (10YR 4/2) silt loam, very dark
grayish brown (10YR 3/2) moist; moderate medium and coarse
granular structure; slightly hard, very friable; few open pores;
many roots; slightly acid; gradual smooth boundary.

A13—22 to 40 inches; dark grayish brown (10YR 4/2) silt loam, very
dark grayish brown (10YR 3/2) moist; weak fine subangular blocky
structure; slightly hard, very friable; few pores; few roots; neutral;
clear wavy boundary.

Alb—40 to 48 inches; dark grayish brown (10YR 4/2) silt loam, very
dark grayish brown (10YR 3/2) moist; weak fine and medium granu-
lar structure; slightly hard, very friable; few open pores; few roots;
neutral; gradual smooth boundary.

A12b—48 to 60 inches; dark grayish brown (10YR 4/2) silt loam, very
dark grayish brown (10YR 3/2) moist; weak fine granular structure;
slightly hard, very firm; few open pores; few roots; slightly alkaline.

The thickness of solum ranges from 30 to more than 50 inches. The
thickness of the mollic epipedon ranges from 20 to more than 40 inches.

The A horizon has value of 3 or 4 (2 or 3 moist) and chroma of 2. Tex-
ture is silt loam, silty clay loam, or clay loam. Reaction is slightly acid to
mildly alkaline in the A1l and A12 horizons. Some pedons have coarser
textures in the upper 10 inches. The A13 horizon is slightly acid to
moderately alkaline. The Alb and A12b horizons have the same range of

characteristics as their upper counterparts. Some pedons contain strata
that are coarser or finer textured than the control section.
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Farnum series

The Farnum series consists of deep, well drained,
moderately slowly permeable soils on terraces and
uplands. These soils formed in somewhat stratified, old
loamy alluvium that may have been modified by winnow-
ing in the upper part of the solum. Slopes range from 0 to
3 percent.

Farnum soils are similar to Clark, Drummond, Milan,
and Naron soils and are commonly adjacent to Blanket,
Carwile, Clark, Drummond, Milan, Naron, Ost, Shel-
labarger, and Vanoss soils on the landscape. Clark, Drum-
mond, Milan, and Naron soils lack mollic epipedons more
than 20 inches thick. If Farnum soils are in association
with Blanket, Carwile, Clark, Drummond, Ost, and Naron
soils, they are on convex ridges. Milan and Shellabarger
soils are typically more sloping than Farnum soils, Vanoss
soils are in similar positions on the landscape.

Typical pedon of Farnum loam, 1 to 3 percent slopes,
2,000 feet west and 75 feet south of the northeast corner
of section 17, T. 28 S, R. 2 W. '

Ap—O0 to 8 inches; brown (7.5YR 4/2) heavy loam, dark brown (7.6YR
3/2) moist; weak medium granular structure; slightly hard, friable;
medium acid; clear smooth boundary.

A12--8 to 14 inches; brown (7.5YR 4/2) heavy loam, dark brown (7.5YR
3/2) moist; moderate fine granular structure; slightly hard, friable;
medium acid; gradual smooth boundary.

Bi—14 to 18 inches; brown (7.5YR 4/2) clay loam, dark brown (7.5YR
3/2) moist; moderate fine and very fine subangular blocky structure;
hard, firm; slightly acid; clear smooth boundary.

B21t—18 to 30 inches; brown (7.5YR 5/3) clay loam, dark brown (7.6YR
3/3) moist; moderate medium blocky structure; very hard, very
firm; distinct and continuous clay films; few organic stains on ped
faces; few coarse sand grains; mildly alkaline; gradual smooth boun-
dary.

B22t—30 to 40 inches; brown (7.5YR 4/4) clay loam, dark brown (7.6YR
3/4) moist; moderate medium blocky structure; very hard, very
firm; distinct and continuous clay films; few small lime concretions;
moderately alkaline; clear smooth boundary. _

B3—40 to 46 inches; brown (7.5YR 4/4) clay loam, dark brown (7.5YR
3/4) moist; weak medium blocky structure; very hard, very firm;
thin and patchy clay films; few hard calcium carbonate concretions
about 5 millimeters in diameter; few threads and nests of lime;
moderately alkaline; gradual smooth boundary.

C—46 to 60 inches; brown (7.5YR 4/4) clay loam, dark brown (7.5YR
3/4) moist; very weak medium blocky structure; very hard, very
firm; few nests and threads of lime; moderately alkaline.

The mollic epipedon is more than 20 inches thick. The thickness of the
solum and the depth to free carbonates range from 30 to more than 60
inches.

The A horizon has hue of 10YR or 7.5YR, value of 3 to 6 (2 or 8
moist), and chroma of 2 or 8. It is dominantly loam, but it can also be
fine sandy loam and sandy loam. Reaction is medium acid to neutral.

The B2t horizon has hue of 7.5YR, 10YR, or 2.5Y; value of 4 to 6 (3 to
6 moist); and chroma of 2 to 4. It is loam, sandy clay loam, or clay loam.
Reaction ranges from neutral to moderately alkaline.

The C horizon has hue of 10YR, 7.6YR, or 5YR; value of 4to 6 3to 5
moist); and chroma of 3 or 4. It is loam, clay loam, sandy clay loam, fine
sandy loam, loamy sand, or sand. Reaction ranges from neutral to

moderately alkaline. In some pedons the B and C horizons have fine and
medium mottles with chroma of more than 2.

Goessel series

The Goessel series consists of deep, moderately well
drained, very slowly permeable soils on terraces and
uplands. These soils formed in old clayey alluvial sedi-
ments. Slopes range from 0 to 2 percent.

Goessel soils are similar to Rosehill and Tabler soils
and are commonly adjacent to those soils and to Clime
and Irwin soils on the landscape. Clime and Rosehill soils
are underlain by shale at a depth of 20 to 40 inches. Irwin
and Tabler soils have a silty clay loam A horizon. Clime,
Irwin, and Rosehill soils typically are more sloping than
Goessel soils.

Typical pedon of Goessel silty clay, 0 to 1 percent
slopes, 2,660 feet north and 50 feet east of the southwest
corner of section 23, T.25 S, R. 1 W.

Ap—0 to 5 inches; very dark gray (10YR 3/1) heavy silty clay, black
(10YR 2/1) moist; moderate medium granular structure; extremely
hard, very firm; few open pores; few roots; slightly acid; clear
smooth boundary.

AC1—5 to 36 inches; mixed very dark gray (10YR 3/1) and dark grayish
brown (10YR 4/2) heavy silty clay, black (10YR 2/1) and very dark
grayish brown (10YR 3/2) moist; weak medium granular and weak
fine blocky structure; common medium slickensides inclined at a 45
degree angle from horizontal; extremely hard, very firm; mildly al-
kaline; gradual smooth boundary.

AC2-—-35 to 60 inches; dark gray (10YR 4/1) heavy silty clay, very dark
gray (10YR 3/1) moist; few medium faint brown (10YR 5/3) mottles;
weak medium blocky structure; extremely hard, very firm; few
roots; many open pores; moderately alkaline.

The thickness of the solum ranges from 40 to 60 inches. The thickness
of the mollic epipedon is more than 20 inches.

The A horizon has hue of 10YR, value of 3 or 4 (2 or 3 moist), and
chroma of less than 1.5 dry or moist. Typically, it is silty clay, but it is
heavy silty clay loam or clay in some pedons. Reaction is slightly acid or
neutral. The AC horizon has hue of 10YR or 2.5Y, value of 3 to 5 (2 to 4
moist), and chroma of 1 or 2 dry or moist. It is silty clay or clay. Verti-
cal tongues of dark clayey surface soil extend to a depth of 35 inches in
some pedons. They are less than 4 inches wide. Reaction is mildly al-
kaline or moderately alkaline.

The C horizon, if it occurs, has hue of 10YR or 2.5Y, value of 3 to 6
dry and 2 to 5 moist, and chroma of 1 to 4 dry or moist. It is silty clay,
clay, or heavy clay loam. Reaction is mildly alkaline to moderately al-
kaline. In some pedons the AC and C horizons are mottled with yel-
lowish brown or strong brown.

Irwin series

The Irwin series consists of deep, well drained, very
slowly permeable soils on uplands. These soils formed in
old clayey alluvial sediments. Slopes range from 1 to 6
percent.

Irwin soils are similar to Blanket and Tabler soils and
are commonly adjacent to Clime, Goessel, Rosehill, and
Tabler soils on the landscape. Blanket soils have a thicker
A horizon and are more transitional to the argillic horizon
and lighter textured in the substratum than Irwin seils.
Clime and Rosehill soils have shale at a depth of 20 to 40
inches. Tabler soils have lower chroma throughout the ar-
gillic horizon than Irwin soils, and Goessel soils have a
more clayey surface layer. Blanket, Goessel, and Tabler
soils are typically on smoother landscapes. Clime and
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Rosehill soils are typically below the Irwin soils on the
landscape.

Typical pedon of Irwin silty clay loam, 1 to 3 percent
slopes, 600 feet north and 75 feét east of the southwest
corner of section 26, T. 28 S, R. 2 E.

A1—0 to 12 inches; dark grayish brown (10YR 4/2) silty clay loam, very
dark grayish brown (10YR 3/2) moist; moderate medium and fine
granular structure; hard, friable; slightly acid; clear smooth bounda-
ry.

B21t—12 to 28 inches; brown (7.5YR 4/2) silty clay, dark brown (7.5YR
3/3) moist; weak medium blocky structure; extremely hard, very
firm; distinet and continuous clay films; slightly acid; gradual
smooth boundary.

B22t—28 to 46 inches; brown (7.5YR 5/4) silty clay, dark brown (7.5YR
4/4) moist; moderate medium blocky structure; extremely hard,
very firm; distinet and continuous eclay films; mildly alkaline; few
lime concretions; gradual smooth boundary.

B3—46 to 52 inches; brown (7.5YR 5/4) silty clay, dark brown (7.5YR
4/4) moist; common medium faint mottles of strong brown (7.5YR
5/6); weak medium blocky structure; extremely hard, very firm; few
lime concretions; moderately alkaline; gradual smooth boundary.

C—52 to 60 inches; brown (7.5YR 5/4) silty clay, dark brown (7.5YR 4/4)
moist; common medium faint strong brown (7.5YR 5/6) mottles;
massive; extremely hard, very firm; moderately alkaline.

The thickness of the solum ranges from 30 to 60 inches. The thickness
of the mollic epipedon ranges from 20 to more than 30 inches.

The A horizon has hue of 10YR, value of 4 or 5 dry and 2 or 3 moist,
and chroma of 1 to 3. It is dominantly silty clay loam, but it can also be
silt loam and clay loam. Reaction ranges from medium acid to neutral.

The B2t horizon has hue of 10YR or 7.5YR, value of 4 or 5 (3 moist),

and chroma of 2 or 3. It is silty clay or clay. Reaction ranges from

slightly acid to mildly alkaline. The C horizon has hue of 2.5Y to 5YR,
value of 4 to 6 (3 to 5 moist), and chroma of 2 to 5. Reaction ranges
from neutral to moderately alkaline. Unconforming strata are common
below the Bt horizon. They are less than 40 percent clay below a depth
of 40 inches. Some pedons contain carbonate concretions below a depth
of 24 inches.

Lesho series

The Lesho series consists of somewhat poorly drained,
moderately slowly permeable soils that are moderately
deep over sand. These soils are on flood plains and low
terraces. Slopes are 0 to 1 percent.

Lesho soils in Sedgwick County are taxadjuncts to the
Lesho series because the mollic epipedon is thicker than
is defined as the range for the series. This difference
however, does not alter the use or behavior of the soils.

Lesho soils are similar to Plevna and Waldeck soils and
are commonly adjacent to Canadian, Farnum, Lincoln,
Plevna, and Waldeck soils. Farnum soils are on uplands
and terraces, "have argillic horizons, and are better
drained than Lesho soils. Plevna soils are coarser tex-
tured in the control section than Lesho soils and are
poorly drained. Waldeck soils are coarser textured
throughout the solum than Lesho soils, and Canadian soils
are typically on higher parts of the landscape and are
well drained. Lincoln soils are adjacent to major streams
and are somewhat excesively drained.

Typical pedon of Lesho loam 1,800 feet west and 75

fReet south of the northeast corner of section 33, T. 26 S.,
AW,

Ap—0 to 10 inches; very dark grayish brown (10YR 3/2) loam, very
dark brown (10YR 2/2) moist; weak medium granular structure;
hard, friable; many open pores; moderately alkaline; calcareous;
clear smooth boundary.

A12—10 to 27 inches; dark grayish brown (10YR 4/2) heavy loam, very
dark grayish brown (10YR 3/2) moist; common fine distinct mottles
of dark brown (7.5YR 4/4) and few fine faint grayish brown (10YR
5/2) mottles below a depth of 15 inches; moderate medium granular
structure; hard, friable; many open pores; moderately alkaline; cal-
careous; gradual smooth boundary.

IIC—27-to 60 inches; grayish brown (10YR 5/2) fine sand, dark grayish
brown (10YR 4/2) moist; common medium faint yellowish brown
(10YR 5/6) mottles; single grained but slightly coherent; moderately
alkaline; slightly calcareous.

The thickness of the solum and the mollic epipedon ranges from 10 to
30 inches. Depth to free carbonates ranges from 0 to 12 inches, and
depth to the IIC horizon' ranges from 20 to 40 inches. Reaction ranges
from mildly alkaline to strongly alkaline throughout the solum.

The A horizon has hue of 10YR, value of 3 to 5 (2 or 3 moist), and
chroma of 2 or 8. It is typically heavy loam or clay loam. In places faint
mottles are in the lower part of the A horizon, and depth to distinct
mottles ranges from 14 to 30 inches. The IIC horizon has hue of 7.5YR,
10YR, or 2.,5Y; value of 5 to 7 (4 to 6 moist); and chroma of 2 to 6. It
ranges from loamy fine sand to coarse sand.

Lincoln series

The Lincoln series consists of somewhat excessively
drained, rapidly permeable soils that are shallow over
sand. These soils are on flood plains. Slopes range from 0
to 3 percent.

Lincoln soils are similar to Plevna and Tivoli soils and
are commonly adjacent to those soils and to Canadian,
Elandco, Lesho, Pratt, and Waldeck soils on the land-
scape. Plevna and Lesho soils are poorly drained and
somewhat poorly drained and have a fluctuating water
table. Tivoli soils are not stratified with textures finer
than loamy fine sand in the control section. Canadian,
Elandco, Pratt, and Tivoli soils typically are higher on the
landscape than Lincoln soils. Lesho, Plevna, and Waldeck
soils are intermingled with Lincoln soils in places.

Typical pedon of Lineoln loam, in an area of Lincoln
soils, 1,000 feet west and 100 feet north of the southeast
corner of section 17, T. 27 S, R. 4 W.

A1—0 to 8 inches; dark brown (7.5YR 4/2) loam, dark brown (7.5YR 3/2)
moist; very weak fine granular structure; soft, very friable;
moderately alkaline; clear smooth boundary.

C—8 to 60 inches; brown (7.5YR 4/4) fine and medium sand, dark brown
(1.5YR 4/2) moist; single grained; loose, very friable; few strata of
dark brown clay loam; calcareous; moderately alkaline.

The thickness of the solum ranges from 6 to 15 inches. These soils are
mostly moderately alkaline and calcareous throughout. In some pedons
the upper 10 inches lacks lime and is mildly alkaline.

The A1l horizon has hue of 2.5Y, 7.5YR, and 10YR; value of 4 to 7 (3
to 6 moist), and chroma of 2 to 6. Where moist values and chromas are
less than 3.5, thickness is less than 10 inches. The upper 10 inches of the
A horizon ranges from fine sand to clay loam. The C horizon has hue of
75YR, 10YR, or 2.5Y; value of 6 to 8 (4 to 6 moist); and chroma of 2 to
6. It is loamy fine sand or fine sand and contains strata that range from
fine sandy loam to clay loam. These strata are less than 1 inch thick and
are darker colored and contain more organic carbon than the rest of the
soil.
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Milan series

The Milan series consists of deep, well drained,
moderately slowly permeable soils on erosional uplands.
These soils formed in loamy sediments. Slopes range from
1 to 6 percent.

Milan soils are similar to Albion, Farnum, Naron, and
Shellabarger soils and are commonly adjacent to Albion,
Farnum, Naron, Renfrow, Shellabarger, and Vernon soils
on the landscape. Albion soils have sandy clay loam argil-
lic horizons and a sandy substratum. Farnum soils are
less red and have a mollic epipedon thicker than 20
inches. Naron soils are less red than Milan soils and have
sandy clay loam argillic horizons. Shellabarger soils have
sandy clay loam argillic horizons. Renfrow and Vernon
soils have clayey shale within a depth of 60 inches and
are on slope breaks and the upper sides of some
drainageways.

Typical pedon of Milan loam, 1 to 3 percent slopes,
1,830 feet north and 100 feet east of the southwest corner
of section 23, T.29 S, R. 4 W.

Ap—O0 to 11 inches; brown (7.6YR 4/2) loam, dark brown (7.5YR 3/2)
moist; -weak - fine grahular structure; soft, friable; slightly acid;
gradual smooth boundary.

Bl—11 to 16 inches; reddish brown (5YR 4/3) clay loam, dark reddish
brown (5YR 3/3) moist; moderate fine subangular blocky structure;
hard, firm; slightly acid; gradual smooth boundary.

B2t—16 to 31 inches; reddish brown (5YR 6/4) clay loam, reddish brown
(6YR 4/4) moist; weak fine and medium blocky structure; very hard,
firm; neutral; gradual smooth boundary.

B3—31 to 44 inches; dark red (26YR 3/6) clay loam, dark red (26YR
3/6) moist; weak fine blocky structure with a subangular com-
ponent; hard, friable; neutral; gradual smooth boundary.

C—44 to 60 inches; yellowish red (YR 5/6) light clay loam, yellowish
red (5YR 4/6). moist; weak fine and medium subangular blocky
structure; soft, friable; neutral.

The thickness of the solum ranges from 36 to 60 inches. The thickness
of the mollic epipedon ranges from 10 to 20 inches.

The A horizon has hue of 5YR to 10YR, value of 8 to 6 (2 or 3 moist),
and chroma of 2 or 3. Texture ranges from loam to fine sandy loam.
Reaction is medium acid or slightly acid. The Bt horizon has hue of 5YR
and 2.5YR, value of 4 to 6 (3 to 5 moist), and chroma of 4 to 6. It is clay
loam or sandy clay loam. It ranges from about 28 to 36 percent clay.
Reaction ranges from medium acid to neutral. The C horizon has the
same color range as the Bt horizon. It has less clay and more medium
and coarse sand than the Bt horizon. Reaction ranges from medium acid
to neutral.

Naron series

The Naron series consists of deep, well drained,
moderately permeable or moderately rapidly permeable
soils on uplands. These soils formed in moderately sandy
eolian deposits several feet thick. Slopes range from 0 to
2 percent.

Naron soils are similar to Canadian, Farnum, Milan, and
Shellabarger soils and are commonly adjacent to those
soils and to Elandco soils on the landscape. Canadian soils
have a coarse loamy control- section and lack an argillic
horizon. Farnum soils have a mollic epipedon that is more
than 20 inches thick. Milan soils are redder than Naron

soils and are more than 27 percent clay in the control sec-
tion. Shellabarger soils have a hue redder than 7.5YR in
the argillic horizon. Canadian and Elandco soils typically
occur below Naron soils on the landscape. Farnum, Milan,
and Shellabarger soils typically occur on about the same
level as Naron soils.

" Typical pedon of Naron fine sandy loam 2,500 feet

south and 100 feet west of the northeast corner of section
7, T.256S,R.2W.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) fine sandy loam, very
dark grayish brown (10YR 3/2) moist; weak fine granular structure;
soft, very friable; medium acid; clear smooth boundary.

B1—8 to 13 inches; dark grayish brown (10YR 4/2) heavy fine sandy
loam, very dark grayish brown (10YR 3/2) moist; weak fine granu-
lar structure; slightly hard, friable; medium acid; gradual smooth
boundary.

B2t—13 to 23 inches; dark brown (10YR 4/3) sandy clay loam, dark
brown (10YR 3/3) moist; moderate medium subangular blocky struec-
ture that breaks to moderate medium and fine granular; slightly
‘hard, friable; slightly acid; gradual smooth boundary.

B31—23 to 29 inches; brown (10YR 5/3) light sandy clay loam, dark
brown (10YR 4/3) moist; moderate medium granular structure; soft,
very friable; slightly acid; gradual smooth boundary.

B32—29 to 50 inches; yellowish brown (10YR 5/4) heavy sandy loam,
dark yellowish brown (10YR 4/4) moist; moderate medium granular
structure; soft, very friable; slightly acid; diffuse smooth boundary.

C~—50 to 60 inches; light yellowish brown (10YR 6/4) medium and fine
sand, yellowish brown (10YR 5/4) moist; single grained; soft, very
friable; slightly acid.

The solum ranges from 36 to 60 inches in thickness. The thickness of
the mollic epipedon ranges from 10 to 20 inches.

The A horizon has hue of 10YR, value of 4 or 6 dry and 2 or 3 moist,
and chroma of 2 or 3. Texture ranges from fine sandy loam to loam, and
reaction ranges from medium acid to neutral. The B2t horizon has hue
of 75YR to 10YR, value of 4 to 6 dry and 3 or 4 moist, and chroma of 2
to 4. Texture is heavy fine sandy loam, loam, or sandy clay loam. Reac-
tion ranges from medium acid to neutral. Below a depth of 40 inches,
the soil is generally noncalcareous fine sandy loam or loamy fine sand,
but some pedons have strata that contain more sand, more silt, or more
clay.

Ost series

The Ost series c_onsists of deep, well drained, moderate-
ly slowly permeable soils on erosional uplands. These soils
formed in calcareous loamy old alluvial sediments. Slopes
range from 1 to 4 percent.

Ost soils are similar to Clark soils and are commonly
adjacent to Blanket, Clark, Farnum, and Tabler soils on
the landscape. Clark soils are typically calcareous
throughout and lack an argillic horizon. Blanket, Farnum,
and Tabler soils lack the concentrated accumulation of
lime in the argillic horizon characteristic of Ost soils.
Blanket, Clark, Farnum, and Ost soils are in similar posi-
tions on the landscape, whereas Tabler soils are in nearly
level areas.

Typical pedon of Ost clay loam, in an area of Clark-Ost
clay loams, 1 to 4 percent slopes, 2,640 feet west and 200
feet south of the northeast corner of section 22, T. 27 S,
R.3W.

Ap—O0 to 7 inches; very dark grayish brown (10YR 3/2) clay loam, very
dark brown (10YR 2/2) moist; weak fine granular structure; slightly
hard, friable; few fine roots; neutral; abrupt smooth boundary.
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B21t—7 to 15 inches; brown (10YR 4/3) clay loam, dark brown (10YR
3/3) moist; moderate medium subangular blocky structure; hard,
very firm; mildly alkaline; few roots; gradual wavy boundary.

B22tca—15 to 19 inches; brown (10YR 5/3) clay loam, dark brown (10YR
4/3) moist; moderate medium subangular blocky structure; very
hard, firm; common soft masses and fine concretions of calcium car-
bonate; strong effervescence; moderately alkaline; few roots;
gradual wavy boundary.

Cca—19 to 60 inches; brown (10YR 5/3) clay loam, dark brown (10YR
4/3) moist; massive; hard, firm; about 36 percent, by volume, soft
masses of calcium carbonate; few fine roots; violent effervescence;
moderately alkaline.

The thickness of the solum ranges from 18 to 36 inches. Depth to free
carbonates ranges from 12 to 24 inches. The mollic epipedon ranges
from 8 to 18 inches in thickness and commonly includes the upper part
of the B horizon.

The A horizon has hue of 10YR, value of 3 to 5 (2 or 3 moist), and
chroma of 1 or 2. It is typically clay loam and less commonly is loam.
Reaction is slightly acid or neutral. The B2t horizon has hue of 10YR or
7.5YR, value 4 or 5 (3 or 4 moist), and chroma of 2 to 4. It is clay loam
averaging between 28 and 35 percent clay. It ranges from neutral to
moderately alkaline and contains free carbonates in the lower part. The
Ceca horizon has hue of 10YR or 7.5YR, value 5 to 7 (4 to 6 moist), and
chroma of 3 or 4. It is, by volume, 20 to 40 percent soft masses of calci-
um carbonate.

Owens series

The Owens series consists of shallow, well drained,
very slowly permeable soils on erosional uplands. These
soils formed in clayey material that apparently weathered
from Permian shale. Slopes range from 1 to 10 percent.

Owens soils are similar to Renfrow and Vernon soils
and are commonly adjacent to those soils on the land-
scape. Renfrow and Vernon soils have a solum thicker
than 20 inches and commonly occupy foot slopes below
Owens soils.

Typical pedon of Owens clay loam, 1 to 3 percent
slopes, 450 feet north and 75 feet west of the southeast
corner of section 17, T.28 S, R. 4 W.

A1—0 to 7 inches; reddish brown (2.5YR 4/4) heavy clay loam, dark red-
dish brown (25YR 8/4) moist; weak medium granular structure;
hard, firm; moderately alkaline; clear smooth boundary.

B2ca—7 to 15 inches; reddish brown (25YR 4/4) silty clay, dark reddish
brown (25YR 3/4) moist; moderate fine and very fine subangular
blocky structure; extremely hard, very firm; weakly calcareous;
moderately alkaline; clear smooth boundary.

Cr—15 to 20 inches; platy calcareous clayey shale.

The thickness of the solum ranges from 10 to 20 inches. Depth to free
carbonates ranges from 0 to 10 inches. The soil is dominantly moderate-
ly alkaline, but some pedons are neutral and noncalcareous in the A
horizon.

The A horizon has hue of 7.5YR to 2.5YR, value 4 to 6 dry and 3 or 4
moist, and chroma of 2 to 4. Texture is clay loam or clay. The B2ca
horizon has hue of 75YR to 2.5YR, value of 4 to 6 dry and 3 or 4 moist,
and chroma of 3 or 4. The C horizon is weakly consolidated clayey shale.
In some pedons scattered fine shale flakes are throughout the solum.

Plevna series

The Plevna series consists of poorly drained, moderate-
ly rapidly permeable soils that are moderately deep over
sand. These soils are on flood plains. They formed in

moderately coarse textured alluvial sediments. Slopes are
less than 1 percent.

Plevna soils are similar to Lesho, Lincoln, and Waldeck
soils and are commonly adjacent to those soils and to
Pratt and Tivoli soils on the landscape. Lesho soils have a
clay loam control section. Lincoln soils are shallow over
sand, and Waldeck soils are better drained than Plevna
soils. Pratt and Tivoli soils are on uplands next to Plevna
soils.

Typical pedon of Plevna fine sandy loam 660 feet north
and 25 feet west of the southeast corner of section 20, T.
26 S,R.1W.

Al1—0 to 9 inches; very dark gray (10YR 3/1) fine sandy loam, black
(10YR 2/1) moist; few medium faint mottles of brown (10YR 5/3) in
lower part; weak medium granular structure; hard, friable; many
fine roots; many open pores; moderately alkaline; gradual smooth
boundary.

A12—9 to 20 inches; dark gray (10YR 4/1) sandy loam, very dark gray
(10YR 3/1) moist; common medium distinct mottles of strong brown
(1.5YR 5/6); weak medium granular structure; slightly hard, very
friable; few roots; few open pores; moderately alkaline; gradual
smooth boundary.

B2g—20 to 35 inches; grayish brown (10YR 5/2) sandy loam, dark gray-
ish brown (10YR 4/2) moist; many medium and coarse distinct mot-
tles of strong brown (7.5YR 5/6); structureless; slightly hard, very
friable; few roots; few open pores; moderately alkaline; gradual
smooth boundary. )

IIC—35 to 60 inches; grayish brown (10YR 5/2) fine sand, grayish brown
(2.5Y 5/2) moist; structureless; slightly hard, very friable; very few
roots; moderately alkaline; many nests and seams of soft calcium
carbonate; gravel ranges from 5 to 10 millimeters in diameter.

The thickness of the solum ranges from 30 to 60 inches. The thickness
of the mollic epipedon ranges from 10 to 24 inches. Reaction throughout
the profile ranges from neutral to moderately alkaline.

The A horizon has hue of 10YR, value of 2 or 3 (3 to 5 dry), and
chroma of 1 or 2. It is typically fine sandy loam or sandy loam and less
commonly is loamy fine sand. Most pedons have mottles in the lower
part of the A horizon. The B2g horizon has hue of 10YR or 2.5Y, value
of 4 to 6 (5 to 7 dry), and chroma of 2 or less. Mottles are distinct or
prominent in the upper part of the B2g horizon. This horizon is fine
sandy loam or sandy loam. The IIC horizon has hue of 10YR or 25Y,
value of 4 to 6 (5 to 7 dry), and chroma of 1 to 4. It is fine sand, sand, or
loamy sand and is stratified in most areas.

Pratt series

The Pratt series consists of deep, well drained, rapidly
permeable soils on eolian uplands. These soils formed in
sandy deposits generally many feet thick. Slopes range
from 1 to 5 percent.

Pratt soils are similar to Tivoli soils and are commonly
adjacent to Lincoln, Plevna, and Tivoli soils on the land-
scape. Tivoli soils lack an argillic horizon and typically are
more sloping than Pratt soils. Lincoln and Plevna soils are
on flood plains along streams.

Typical pedon of Pratt loamy fine sand, undulating, 660
feet south and 150 feet east of the northwest corner of
section 9, T.29 S, R.3 W.

Al1—0 to 18 inches; grayish brown (10YR 5/2) loamy fine sand, dark
grayish brown (10YR 4/2) moist; weak medium granular structure;
soft, very friable; few open pores; few roots; slightly acid; gradual
smooth boundary.

B2t—18 to 36 inches; brown (7.5YR 5/3) heavy loamy fine sand, dark

"~ brown (7.5YR 4/3) moist; weak medium granular structure; slightly
hard, very friable; few roots; few open pores; slightly acid; diffuse
boundary.
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C—36 to 60 inches; light brown (7.6YR 6/4) fine sand, dark brown
(7.6YR 4/3) moist; single grained; loose; very few roots; slightly
acid.

The thickness of the solum ranges from 24 to 50 inches. The A horizon
has hue of 7.6YR or 10YR, value of 4 to 6 dry and 3 to 5 moist, and
chroma of 1 to 3. It is loamy fine sand or sand. Reaction ranges from
medium acid to neutral. The Bt horizon has hue of 10YR to 6YR, value
of 4 to 6 dry and 4 or 5 moist, and chroma of 2 to 6. It is loamy sand or
loamy fine sand that is 3 to 9 percent more clay than the A horizon. The
Bt horizon ranges from medium acid to neutral. The C horizon ranges
from light yellowish brown (10YR 6/4) to pale brown (10YR 6/3) and
light brown (7.6YR 6/4). It is loamy fine sand or fine sand. It is slightly
acid or neutral.

Renfrow series

The Renfrow series consists of deep, well drained, very
slowly permeable soils on erosional uplands. These soils
formed in material weathered from clay or shale. Slopes
range from 1 to 6 percent.

The Renfrow soils in Sedgwick County are taxadjuncts
to the Renfrow series because the depth to clayey shale
is less than 60 inches in most pedons. This difference,
however, does not affect use and management of the
soils.

Renfrow soils are similar to Owens and Vernon soils
and are commonly adjacent to Milan, Owens, and Vernon
soils on the landscape. Milan soils are deep and have a
clay loam control section. Owens soils are less than 20
inches deep over shale.. Vernon soils lack an argillic
horizon. Milan soils typically occur on ridgetops; Owens
and Vernon soils are on short, uneven side slopes; and
Renfrow soils are on foot slopes and upland divides.

Typical pedon of Renfrow silty clay loam, 1 to 3 per-
cent slopes, 2,300 feet east and 75 feet north of the
southwest corner of section 34, T. 28 S,, R. 4 W.

A1—0 to 9 inches; brown (7.6YR 4/2) silty clay loam, very dark brown
(7.6YR 3/2) moist; moderate medium granular structure; slightly
hard, friable; few open pores; many roots; slightly acid; gradual
smooth boundary.

B1—9 to 13 inches; dark reddish brown (6YR 3/3) heavy silty clay loam,
dark reddish brown (§YR 3/3) moist; moderate fine subangular
blocky structure; very hard, very firm; many roots; few open pores;
thin and patchy clay films; neutral; clear smooth boundary.

B21t—18 to 28 inches; dusky red (26YR 38/2) silty clay, dusky red
(25YR 8/2) moist; weak medium blocky structure that breaks to
weak very fine subangular blocky; extremely hard, extremely firm;
few roots; few open pores; thin and patchy clay films; mildly al-
kaline; gradual smooth boundary.

B22—28 to 45 inches; dark reddish brown (26YR 3/4) silty clay, dusky
red (256YR 3/2) moist; weak fine blocky structure that breaks to
weak fine subangular blocky; extremely hard, extremely firm; platy
shale fragments make up about 20 percent of the volume; clay films
cover ped faces and shale partings; few roots; few open pores;
moderately alkaline; clear smooth boundary.

B8—45 to 50 inches; reddish brown (2.5Y 4/4) silty clay, dark reddish
brown (25YR 8/4) moist; moderate very fine subangular blocky
structure; extremely hard, very firm; 70 percent of the mass con-
sista of plnty, much fractured silty shale and clay films cover the
shale partings; very few roots; few hard lime concretions about 5
millimeters in diameter; moderately alkaline; clear smooth bounda-

ry.
C4—50 to 60 inches; silty and clayey shale.

The solum i8 50 or more inches thick. The thickness of mollic epipedon
ranges from 10 to 20 inches.

The A horizon has hue of 10YR, 7.6YR, or 5YR; value of 4 or 6 (3 or 4
moist); and chroma of 2 or 3. It is typically silty clay loam, but it can
also be clay loam and silt loam. Reaction is slightly acid or neutral. The
B2t horizon has hue of 26YR or 5YR, value of 3 to 5, and chroma of 2
to 4. It is clay or silty clay. Reaction is slightly acid to moderately al-
kaline. The lower part of the B2t horizon has various amounts of shale
fragments, but these fragments do not exceed 36 percent of the volume.
Some pedons have lime concretions at a depth of 28 inches. Also, some

_pedons have an R layer of consolidated shale at a depth of 40 inches.

Rosehill series

The Rosehill series consists of moderately deep, well
drained, very slowly permeable soils on erosional uplands.
These soils formed in clayey residuum weathered from
shale. Slopes range from 1 to 3 percent.

Rosehill soils are similar to Clime and Goessel soils and
are commonly adjacent to Clime, Goessel, Irwin, and Ta-
bler soils on the landscape. Clime soils contain carbonates
within a depth of 10 inches. Goessel soils are more than
60 inches deep over shale and are on broader, smoother
parts of the landscape. Irwin soils are deeper than
Rosehill soils and have an argillic horizon. Tabler soils
have an argillic horizon and are nearly level.

Typical pedon of Rosehill silty clay, 1 to 3 percent
slopes, 1,620 feet west and 50 feet north of the southeast
corner of section 25, T. 25 S, R. 1 E.

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) silty clay, very
dark brown (10YR 2/2) moist; weak medium granular and fine
blocky structure; extremely hard, very firm; very few roots; few
sand grains; neutral; clear smooth boundary.

AC1—8 to 20 inches; dark grayish brown (10YR 4/2) silty clay, very
dark grayish brown (10YR 3/2) moist; weak fine blocky structure;
extremely hard, very firm; few open pores; few fine sand grains;
mildly alkaline; gradual smooth boundary.

AC2—20 to 30 inches; grayish brown (2.5Y 5/2) silty clay, dark grayish
brown (2.6Y 4/2) moist; interior of some peds is olive brown (25Y
4/4); common very dark grayish brown (10YR 3/2) vertical tongues
and pockets; weak fine blocky structure; extremely hard, very firm;
few fine hard calcium carbonate concretions; no roots; few open
pores; few fine grains of sand; moderately alkaline; clear smooth
boundary.

Cr—30 to 37 inches; dark gray and light yellowish brown shaly clay.

The thickness of the solum ranges from 20 to 40 inches. The thickness
of the mollic epipedon ranges from 10 to 20 inches.

The A horizon has hue of 10YR or 2.6Y, value of 3 to 6 (2 or 3 moist),
and chroma of 1 or 2. It is dominantly silty clay, but it can also be heavy
silty clay loam. Reaction is neutral or slightly acid. The AC horizon has
hue of 10YR, 25Y, or 68Y; value of 4 to 7 (3 to 6 moist), and chroma of 2
to 4 moist. It is silty clay or clay. Reaction ranges from neutral to
moderately alkaline. The C horizon, if it occurs, has hue of 10YR or
2.5Y, value of 4 to 7 dry or moist, and chroma of 2 to 4. It is clay or
shaly clay. Reaction is mildly alkaline or moderately alkaline. Free car-
bonates in the form of films, threads, or soft masses are within a depth
of 28 inches in some pedons.

Shellabarger series

The Shellabarger series consists of deep, well drained,
moderately permeable soils- that formed in old alluvium

on terraces and uplands. Slopes range from 1 to 12 per-
cent.
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Shellabarger soils are similar to Albion, Milan, and
Naron soils and are commonly adjacent to those soils and
to Farnum and Vernon soils. Albion soils have a sand
substratum at a depth of 20 to 40 inches and are typically
more sloping than Shellabarger soils. Farnum and Milan
soils have a clay loam argillic horizon and are less sloping
than Shellabarger soils. Naron soils are less red than
Shellabarger soils and typically are less sloping. Vernon
soils are underlain by shale at a depth of 20 to 40 inches.

Typical pedon of Shellabarger sandy loam, 1 to 3 per-
cent slopes (fig. 12), 800 feet south and 1,800 feet east of
the northwest corner of section 2, T. 28 S, R.2 W.

Al1—0 to 10 inches; dark brown (7.5YR 3/2) sandy loam, very dark
brown (7.5YR 2/2) moist; weak fine granular structure; soft, very
friable; many roots; slightly acid; gradual smooth boundary.

B1-10 to 15 inches; dark reddish brown (5YR 3/2) heavy sandy loam,
dark reddish brown (5YR 2/2) moist; moderate medium granular

structure; slightly hard, friable; many roots; slightly acid; clear
smooth boundary.

B2t—15 to 40 inches; yellowish red (5YR 4/6) sandy clay loam, yellowish
red (5YR 3/6) moist; moderate coarse prismatic structure that
breaks to moderate fine subangular blocky; hard, firm; clay bridges
between sand particles; common roots; slightly acid; gradual smooth
boundary.

C—40 to 60 inches; yellowish red (5YR 5/6) heavy sandy loam, yellowish
red (5YR 4/6) moist; very weak medium blocky structure; slightly
hard, very friable; few roots; slightly acid.

The thickness of the solum ranges from 36 to 60 inches. The thickness
of the mollic epipedon ranges from 10 to 20 inches.

The A horizon has hue of 5YR, 7.56YR, 10YR; value of 3 to 5 (2 or 3
moist), and chroma of 2 or 3 dry or moist. It is typically sandy loam and
less commonly is loamy fine sand. Reaction is medium or slightly acid.

The B2t horizon has hue of 26YR or 5YR, value of 4 to 6 (3 to 5
moist), and chroma of 3 to 6 dry or moist. It is sandy clay loam or heavy
sandy loam. It averages between 18 and 27 percent clay and more than
20 percent sand coarser than fine sand. Some pedons have a few mottles
of yellow or brown in the lower part of the B horizon. Reaction ranges
from slightly acid to mildly alkaline.

The C horizon has hue of 25YR, 5YR, or 7.5YR; value of 4 to 6 (3.5 to
6 moist); and chroma of 4 to 6 dry or moist. It is sandy loam, fine sandy
loam, or loamy sand. Reaction ranges from slightly acid to moderately
alkaline. Some pedons contain gravel as much as 1 inch in diameter in
the upper part of the solum, but no horizon is more than 10 percent by
volume.

Tabler series

The Tabler series consists of deep, moderately well
drained, very slowly permeable soils on terraces and
uplands. These soils formed in old clayey sediments.
Slopes are 0 to 1 percent.

Tabler soils are similar to Blanket, Carwile, Drummond,
Goessel, Irwin, and Waurika soils and are commonly ad-
jacent to Blanket, Carwile, Drummond, Elandco, Goessel,
Irwin, Rosehill, and Waurika soils. Blanket soils have a
thicker A horizon than Tabler soils and are more grada-
tional to the B2t horizon. Carwile soils have a coarser tex-
tured A horizon than Tabler soils and have distinct mot-
tles within 15 inches of the surface. Drummond soils have
a natric horizon. Goessel soils have a silty clay A horizon
and lack an argillic horizon. Irwin soils have higher
chroma in the upper part of the argillic horizon than Ta-

bler soils and are more sloping. Rosehill soils are
moderately deep over shale, and Waurika soils have an
albic horizon. Blanket, Irwin, and Rosehill soils are typi-
cally more undulating than Tabler soils. Elandco soils are
on flood plains.

Typical pedon of Tabler silty clay loam 1,100 feet south
and 900 feet west of the northeast corner of section 16, T.
25S,R.2E.

Ap—0 to 9 inches; dark gray (10YR 4/1) silty clay loam, very dark gray
(10YR 3/1) moist; moderate fine granular structure; hard, friable;
few roots; few open pores; medium acid; clear smooth boundary.

B21t—9 to 27 inches; very dark gray (10YR 3/1) silty clay, black (10YR
2/1) ' moist; weak fine blocky structure; very hard, firm; few roots;
few open pores; slightly acid; gradual smooth boundary.

B22t—27 to 32 inches; dark grayish brown (10YR 4/2) silty clay, very
dark grayish brown (10YR 3/2) moist; weak medium blocky strue-
ture; extremely hard, very firm; few open pores; thick continuous
clay films; moderately alkaline; gradual smooth boundary.

B3—32 to 44 inches; grayish brown (10YR 5/2) silty clay, dark grayish
brown (10YR 4/2) moist; weak medium blocky structure; extremely
hard, very firm; few small lime concretions; moderately alkaline;
gradual smooth boundary.

C—44 to 60 inches; grayish brown (10YR 5/2) silty clay, dark grayish
brown (10YR 4/2) moist; few faint medium mottles of brown (10YR
5/3); massive; very hard, very firm; few small lime concretions;
moderately alkaline.

The thickness of the solum ranges from 40 to more than 60 inches.
The thickness of the mollic epipedon is more than 20 inches.

The A horizon has hue of 10YR, value of 3 to 5 (2 to 4 moist), and
chroma of 1 or 2. It is silty clay loam, clay loam, or silt loam. Reaction
ranges from medium acid to moderately alkaline. The Bt horizon has hue
of 10YR, value of 8 to 5 (2 to 4 moist), and chroma of 1 or 2. It is silty
clay or clay. Reaction ranges from slightly acid to moderately alkaline.
The C horizon has hue of 10YR, value of 4 to 6 (8 to 56 moist), and
chroma of 1 to 3. It is silty clay loam, silty clay, clay loam, or clay. Reac-
tion is mildly alkaline or moderately alkaline. This horizon is mottled in
shades of gray, brown, or red. It is calcareous or noncalcareous.

Tivoli series

The Tivoli series consists of deep, excessively drained,
rapidly permeable soils on eolian uplands. These soils
formed in eolian sandy sediments. Slopes range from 5 to
30 percent.

Tivoli soils are similar to Lincoln and Pratt seoils and
are commonly adjacent to Plevna, Pratt, and Lincoln soils
on the landscape. Pratt soils are on smoother parts of the
landscape and have an argillic horizon. Plevna soils are on
flood plains, have a fine sandy loam solum, and are poorly
drained. Lincoln soils are on flood plains and contain
strata finer than loamy fine sand in the control section.

Typical pedon of Tivoli loamy fine sand, in an area of
Pratt-Tivoli complex, rolling, 400 feet north and 1,000 feet
west of the southeast corner of section 6, T. 29 S, R. 3 W.

Al1—0 to 10 inches; brown (7.5YR 5/2) loamy fine sand, dark brown
(7.56YR 4/2) moist; very weak fine granular structure; loose, very
friable; neutral; gradual smooth boundary.

C—10 to 60 inches; light brown (7.5YR 6/4) fine sand, brown (7.5YR 5/4)
moist, single grained; loose; neutral.

The thickness of the solum ranges from 4 to 10 inches. The A horizon
has hue of 7.5YR or 10YR, value of 4 to 6 dry and 3 to 5 moist, and
chroma of 2 to 6. It is loamy fine sand or fine sand. It is slightly acid to
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mildly alkaline. The C horizon has hue of 7.65YR or 10YR, value of 5 to
7, and chroma of 3 to 6. It is slightly acid to mildly alkaline in the upper
part and neutral to moderately alkaline in the lower part. The C horizon
is fine sand or sand.

Vanoss series

The Vanoss series consists of deep, well drained,
moderately permeable soils on loess-covered uplands.
These soils formed in loamy or silty sediments. Slopes
range from 0 to 6 percent.

Vanoss soils are similar to Blanket and Elandco soils
and are commonly adjacent to Blanket, Farnum, and
Waurika soils on the landscape. Blanket, Elandco, and
Farnum soils have a mollic epipedon thicker than 20
inches. Also, Elandco soils also lack an argillic horizon.
Blanket and Farnum soils typically are less sloping than
Vanoss soils and are above those soils on the landscape.
Elandco soils are on flood plains. Waurika soils have an
albic horizon and are in depressional areas.

Typical pedon of Vanoss silt loam, 1 to 3 percent slopes,
2,600 feet north and 100 feet east of the southwest corner
of section 25, T. 26 S, R. 3 W.

Ap—0 to 6 inches; brown (7.5YR 4/2) silt loam, dark brown (7.5YR 3/2)
moist; weak fine granular structure; slightly hard, friable; slightly
acid; abrupt smooth boundary.

A12—6 to 13 inches; brown (7.6YR 4/2) silt loam, dark brown (7.5YR
3/2) moist; moderate fine granular structure; slightly hard, friable;
medium acid; gradual smooth boundary.

B1--13 to 16 inches; brown (7.6YR 4/2) silty clay loam, dark brown
(7.5YR 3/2) moist; strong fine and very fine subangular blocky
structure; hard, friable; medium acid; gradual smooth boundary.

B21t—16 to 40 inches; brown (7.5YR 5/4) silty clay loam, dark brown
(7.6YR 3/4) moist; moderate fine and medium blocky structure;
hard, firm; medium acid; gradual smooth boundary.

B22t—40 to 60 inches; brown (7.5YR 5/3) silty clay loam, dark brown
(7.6YR 4/3) moist; weak medium blocky structure; very hard, very
firm; slightly acid.

The thickness of the solum ranges from 40 to more than 60 inches.
The thickness of the mollic epipedon ranges from 10 to 20 inches.

The A horizon has hue of 10YR or 7.6YR, value of 4 or 56 (8 or 4
moist), and chroma of 2 or 3. It is silt loam or loam. Reaction ranges
from slightly acid to strongly-acid.

The B2t horizon has hue of 10YR or 7.5YR, value of 4 or 5 dry and 3
or 4 moist, and chroma of 3 or 4. It is silty clay loam or clay loam that is
about 27 to 35 percent clay. Reaction ranges from slightly acid to
strongly acid.

The C horizon, if it occurs, has hue of 7.6YR or 10YR, value of 5 or 6
(4 or 5 moist), and chroma of 3 to 5. It is clay loam, silt loam, or silty
clay loam. Reaction is medium acid to neutral. ’

Vernon series

The Vernon series consists of well drained, very slowly
permeable soils that are moderately deep over clayey
shale. These soils are on uplands. They formed in clayey
material apparently weathered from shale. Slopes range
from 1 to 6 percent.

The Vernon soils in Sedgwick County are taxadjuncts to
the Vernon series because the A and B1 horizons contain
more sand than is defined as the range for the series and
because the soils lack free carbonates. These differences,
however, do not alter the use or behavior of the soils.

Vernon soils are similar to Owens and Renfrow soils
and are commonly adjacent to those soils and to Milan
and Shellabarger soils on the landscape. Owens soils have
a solum that is less than 20 inches thick. Renfrow soils
have a solum that is more than 40 inches thick. Shel-
labarger and Milan soils have fine loamy control sections
and are on narrow, convex ridgetops.

Typical pedon of Vernon sandy loam, 1 to 3 percent
slopes (fig. 13), 800 feet north and 100 feet west of the
southeast corner of section 31, T. 27 S, R. 4 W.

Ap—O0 to 8 inches; dark brown (7.5YR 4/2) sandy loam, dark brown
(7.5YR 3/2) moist; weak medium granular structure; slightly hard,
friable; neutral; gradual smooth boundary.

B1—8 to 13 inches; reddish brown (5YR 4/3) sandy clay loam, dark red-
dish brown (5YR 3/3) moist; weak medium subangular blocky struc-
ture; hard, firm; many open pores; few roots; neutral; gradual
smooth boundary.

IIB2—13 to 24 inches; reddish brown (5YR 4/3) silty clay, dark reddish
brown (5YR 3/3) moist; moderate fine blocky structure; thick and
continuous clay films; extremely hard, very firm; many open pores;
few roots; neutral; gradual smooth boundary.

C1—24 to 28 inches; reddish brown (5YR 4/3) clay, dark reddish gray
(6YR 4/2) moist; very weak fine blocky structure; few shale frag-
ments; extremely hard, very firm; few black concretions; slightly al-
kaline; clear smooth boundary.

Cr—28 inches; red clayey shale.

The thickness of solum ranges from 20 to 40 inches. The thickness of
the mollic epipedon ranges from 10 to 20 inches.

The A horizon has hue of 7.5YR or 10YR, value of 2 or 3 moist and 3
to 5 dry, chroma of 2 or 3. It is loam, sandy loam, or clay loam. Reaction
ranges from slightly acid to mildly alkaline. The B2t horizon has hue of
25YR or 5YR, value of 3 or 4, and chroma of 3 or 4. It is neutral to
moderately alkaline. It is sandy clay, silty clay, or clay. The C horizon is
red, yellowish red, pale red, or reddish brown in hues 25YR and 5YR. It
ranges from massive clay to silty or clayey shale.

Waldeck series

The Waldeck series consists of somewhat poorly
drained, moderately rapidly permeable, nearly level soils
on flood plains and low terraces. These soils are
moderately deep over sand. They formed in moderately
coarse textured alluvium that grades to coarse textured
alluvium at a depth of 2 to’4 feet. Slopes are 0 to 1 per-
cent.

Waldeck soils are similar to Lesho and Plevna soils and
are commonly adjacent to Canadian, Lesho, Plevna, and
Lincoln soils on the landscape. Lesho soils have a thicker
mollic epipedon than Waldeck soils and have a fine loamy
control section. Plevna soils are poorly drained. Canadian
soils are deeper than Waldeck soils and are less mottled,
better drained, and in slightly higher areas. Lesho, Plev-
na, and Waldeck soils are on similar parts of the land-
scape. Lincoln soils are somewhat excessively drained and
occur adjacent to streams.

Typical pedon of Waldeck sandy loam 1,000 feet east
and 50 feet north of the southwest corner of section 34, T.
26 S,R.1W.

Ap—0 to 14 inches; dark gray (10YR 4/1) sandy loam, very dark gray
(10YR 3/1) moist; weak. fine granular structure; soft, very friable;
slight effervescence; mildly alkaline; gradual smooth boundary.
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AC—14 to 27 inches; light brownish gray (10YR 6/2) sandy loam, gray-
ish brown (10YR 5/2) moist; common medium distinct yellowish
brown (10YR 5/6) mottles in the lower part; weak medium granular
structure; soft, very friable; slight effervescence, mildly alkaline;
gradual smooth boundary.

C—27 to 60 inches; pale brown (10YR 6/3) coarse sand, brown (10YR
5/3) moist; common medium distinct yellowish brown (10YR 5/6)
mottles; single grained; loose, soft; slight effervescence; mildly al-
kaline.

The thickness of the solum ranges from 18 to 30 inches. The thickness
of the mollic epipedon ranges from 10 to 20 inches. Reaction throughout
the profile is mildly alkaline or moderately alkaline.

The A horizon has hue of 7.5YR or 10YR, value of 4 or 5 (2 or 3
moist), and chroma of 1 to 3. It is sandy loam, fine sandy loam, or loam.
The AC horizon has hue of 7.5YR or 10YR, value of 5 or 6 (4 or 5
moist), and chroma of 2 or 3. It is sandy loam or fine sandy loam. The C
horizon has hue of 756YR or 10YR, value of 5 to 7 (4 to 6 moist), and
chroma of 2 to 4. It is fine sand or sand. Strata of finer or coarser tex-
tured material are typically throughout the C horizon.

Waurika series

The Waurika series consists of deep, somewhat poorly
drained, very slowly permeable soils on nearly level or
slightly concave uplands. These soils formed in clayey
sediments. Slopes are 0 to 1 percent.

Waurika soils are similar to Tabler soils and are com-
monly adjacent to Blanket, Tabler, and Vanoss soils on
the landscape. Tabler soils lack an albic horizon. Blanket
and Vanoss soils are well drained. '

Typical pedon of Waurika silt loam 2,500 feet south and
1,850 feet east of the northwest corner of section 10, T. 26
S,R.2W,

Ap—0 to 10 inches; gray (10YR 5/1) silt loam, very dark gray (10YR
3/1) moist; few medium faint mottles of dark yellowish brown
(10YR 4/4) in the lower part; weak fine granular structure; soft,
very friable; many open pores; slightly acid; clear smooth boundary.

A2-10 to 15 inches; gray (10YR 5/1) silt loam, dark gray (10YR 4/1)
moist; few medium faint mottles of dark yellowish brown (10YR
4/4); massive; porous; soft, very friable; many open pores; slightly
acid; abrupt smooth boundary.

B2t—16 to 40 inches; dark gray (10YR 4/1) silty clay, very dark gray
(10YR 3/1) moist; weak medium blocky structure; extremely hard,
very firm; few open pores; neutral; gradual smooth boundary.

B3—40 to 53 inches; grayish brown (10YR 5/2) silty clay, very dark
grayish brown (10YR 3/2) moist; few medium faint mottles of dark
yellowish brown (10YR 4/4); weak fine blocky structure; extremely
hard, very firm; few open pores; few fine black concretions; mildly
alkaline; gradual smooth boundary.

C—53 to 60 inches; light brownish gray (10YR 6/2) light silty clay, dark
grayish brown (10YR 4/2) moist; common medium faint mottles of
pale brown (10YR 6/3); massive; extremely hard, very firm; very
few fine open pores; mildly alkaline.

The thickness of the solum ranges from 40 to more than 60 inches.
The mollic epipedon is 10 to 15 inches thick.

The Ap or Al horizon has hue of 10YR, value of 4 or 5 (2 or 3 moist),
and .chroma of 1 or 2. Texture is silt loam. Reaction is slightly acid or
medium acid. The A2 horizon has hue of 10YR, value of 5 or 6 dry and 4
or 6 moist, and chroma of 1 or 2. Texture is silt loam. The B2t horizon
has hue of 10YR, value of 3 to 5 (2 to 4 moist), and chroma of 1 or 2.
Texture is silty clay or clay. Reaction is neutral to moderately alkaline.
The B3 and C horizons have hue of 10YR, value of 5 or 6 (3 to 5 moist),
and chroma of 1 to 3. Texture is silty clay, heavy silty clay loam, or
heavy clay loam. Reaction is mildly alkaline or moderately alkaline.

Dark yellowish brown mottles are concentrated in the lower part of
the A1 horizon in most pedons. In some pedons they extend through the
A2 horizon and the upper part of the B2t horizon.

Classification of the soils

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in 1965.
Readers interested in further details about the system
should refer to “Soil taxonomy” (7).

The system of classification has six categories.
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and series.
In this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected for
the higher categories are the result of soil genesis or of
factors that affect soil genesis. In table 18, the soils of the
survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in

-the system. The properties used to differentiate among

orders are those that reflect the kind and degree of domi-
nant soil-forming processes that have taken place. Each
order is identified by a word ending in sol. An example is
Mollisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Ustoll (Ust, meaning Ustic moisture
regime, plus oll, from Mollisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons; soil
moisture and temperature regimes; and base status. Each
great group is identified by the name of a suborder and a
prefix that suggests something about the properties of
the soil. An example is Argiustolls (Argi, meaning argillic
horizons, plus ustoll, the suborder of Mollisols that have a
ustic moisture regime).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other or-
ders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Pachic identifies the subgroup that
has a thick dark surface layer. An example is Pachic Ar-
giustolls.

FAMILY. Families are established within a subgroup
on the basis of similar physical and chemical properties
that affect management. Among the properties con-
sidered in horizons of major biological activity below plow
depth are particle-size distribution, mineral content, tem-
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perature regime, thickness of the soil penetrable by roots,
consistence, moisture equivalent, soil slope, and per-
manent cracks. A family name consists of the name of a
subgroup and a series of adjectives. The adjectives are
the class names for the soil properties used as family dif-
ferentiae. An example is fine, mixed, thermic Pachic Ar-
giustolls.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, con-
sistence, and mineral and chemical composition.

Formation of the soils

This section describes the factors of soil formation, re-
lates them to the formation of soils in the survey area,
and explains the processes of soil formation.

The characteristics of the soil at any given point are
determined by (1) the physical and mineralogical composi-
tion of the parent material, (2) the climate under which
the soil material formed and existed since accumulation,
(3) the plant and animal life on and in the soil, (4) the re-
lief, or topography of the land, and (5) the length of time
that the forces of soil formation have acted on the soil
material.

Climate and plant and animal life, chiefly plants, are ac-
tive factors of soil formation. They act on the parent
material that has accumulated through the weathering of
rocks and slowly bring about the development of geneti-
.cally related horizons. The effects of climate and plant
and animal life are conditioned by relief. The parent
material also affects the kind of soil profile that forms
and, in extreme cases, determines it almost entirely.
Finally, time is needed for changing the parent material
into a soil profile. It may be much or little, but some time
is always required for differentiation of soil horizons.
Typically, a long time is required for the development of
distinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can be
made regarding the effect of any one factor unless condi-
tions are specified for the other four. Many processes of
soil formation are unknown.

Parent material

Parent material, the unconsolidated material from
which a soil forms, is a result of the weathering of rocks
through the processes of freezing and thawing and soil
blowing and erosion and the grinding away of rocks by
rivers and glaciers. It forms as a result of chemical
processes.

The oldest geologic formation furnishing parent materi-
al in Sedgwick County is the Wellington Formation of the

Permian System (8), which crops out in.the eastern part
of the county. It is soft, calcareous, gray and bluish gray
shale that contains several thin beds of limestone and
gypsum. Rosehill and Clime soils probably formed in
material weathered from this shale. In the western part
of the county are outcrops of Ninnescah shale, which is
also part of the Permian System. Renfrow, Vernon, and
Owens soils probably formed in material weathered from
this shale.

During the Pleistocene epoch, streams deposited sedi-
ments ranging from sand to clay. Some of these outwash
sediments were reworked by wind before vegetation
became established. Other areas were covered by wind-
blown material. The thickness of this material varies.
Blanket, Carwile, Farnum, Milan, Vanoss, and Irwin soils
formed in this material.

Eolian sand is the parent material of some of the soils
in the county. The sand is probably derived from sedi-
ments in the Arkansas Valley and from older Pleistocene
stream deposits southwest of this area (8). Pratt and
Tivoli soils formed in these sandy deposits. Naron, Far-
num, Milan, and Shellabarger soils formed partly in eolian
deposits.

Alluvium of late Quaternary age is in stream valleys
(6). Lesho, Lincoln, and Elandco soils formed in these
sediments.

Climate

Climate has played an improtant role in the formation
of soils in Sedgwick County. Precipitation, temperature,
and wind affect the type of soil profile that forms.

Moisture from rainfall and other sources enters the soil,
dissolves soluble materials, and transports them
downward. It permits plants to grow and contributes or-
ganic matter to the soil. As moisture moves downward, it
carries clay particles and minerals with it and deposits
them in the subsoil, or B horizon. Moisture also allows soil
organisms to increase in number and activity. These or-
ganisms help to darken the soil by changing plant materi-
al to organic matter.

Alternate wetting and drying of socils that are high in
content of clay results in shrinking and swelling of soil
particles. This shrinking and swelling in turn causes a
churning action, and the soil becomes unstable. This
churning action throws fences out of alignment, pops sta-
ples, and cracks foundations. It takes place, for example,
in Goessel soils.

Variations in temperature affect soils in several ways.
Alternate freezing and thawing break up soil aggregates
and change soil structure. As temperature increases, more
evaporation takes place and less moisture is available for
plant growth. The growth of organisms generally in-
creases as temperature increases. Another factor that in-
creases with a rise in temperature is the rate at which
chemicals react and affect the weathering of minerals and
the decomposition of organic material.
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Wind also affects soil formation. Most of the precipita-
tion in Sedgwick County falls in summer. The hot
summer wind, however, evaporates moisture rapidly. It
blows the fine particles from the plow layer and thus
decreases soil fertility and, in time, changes soil texture.

This winnowing is evident in Naron, Canadian, Pratt, and
Shellabarger soils.

Plant and animal life

Animal life and vegetation are indispensable in soil for-
mation. Burrowing animals, fungi, and other micro-organ-
isms help to weather rock and decompose organic materi-

al. Plant and animal lifg also influences the chemical and
biological processes that take place in the soil.

Plants are the main source or organic matter. The soils
in Sedgwick County formed under tall and mid grasses,
which supply enormous amounts of roots that decay and
add organic matter. Organic matter from decayed roots

accounts for the dark colored surface layer of the soils in
Sedgwick County.

Relief

Relief, or lay of the land, influences formation of seils
through its effect on drainage, erosion, temperature, and
plant cover. Runoff is excessive where slopes are
moderate and steep because the soil is unable to absorb
all the rainfall. A steep soil that is not protected by plant
cover is eroded by excessive runoff more readily than a
less sloping one. Owens soils are an example. Soils in low-
lying areas where surface drainage is poor are likely to

have a dark gray or mottled subsoil. Examples are Ta-
bler, Goessel, and Carwile soils.

Time

Time is needed for soils to form from parent material.
Some soils form rapidly, and others form slowly. The
length of time required for a particular soil to form de-
pends on the other factors of soil formation. As water
moves downward through the soil, soluble material and
fine particles are leached from the surface layer and
deposited in the subsoil. How long this process takes de-

pends chiefly on how long the soil material has been in
place and how much water penetrates the surface.

Some soils, such as Tivoli soils, lack horizon develop-
ment because they formed in material that is highly re-
sistant to weathering. Others, such as Elandco or Lesho
soils, show little horizon development because they are
young and time has been insufficient for genetic horizons
to develop. Blanket, Irwin, and Tabler soils have been ex-

posed to soil-forming processes for thousands of years
and have well defined horizons.
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Glossary

Alkali (sodic) soil. A soil having so high a degree of alkalinity (pH 8.5
or higher), or so high a percentage of exchangeable sodium (15 per-
cent or more of the total exchangeable bases), or both, that plant
growth is restricted.

Alluvium. Material, such as sand, silt, or clay, deposited on land by
streams.

Area reclaim. An area difficult to reclaim after the removal of soil for
construction and other uses. Revegetation and erosion control are
extremely difficult.

Available water capacity (available moisture capacity). The capacity
of soils to hold water available for use by most plants. It is com-
monly defined as the difference between the amount of soil water
at field moisture capacity and the amount at wilting point. It is
commonly expressed as inches of water per inch of soil. The capaci-
ty, in inches, in a 60-inch profile or to a limiting layer is expressed
as—

Inches
Very low 0to3
Low 3to6
Moderate 6to9
High More than 9

Bedrock. The solid rock that underlies the soil and other unconsolidated
material or that is exposed at the surface.

Blowout. A shallow depression from which all or most of the soil
material has been removed by wind. A blowout has a flat or irregu-
lar floor formed by a resistant layer or by an accumulation of peb-
bles or cobbles. In some blowouts the water table is exposed.

Bottom land. The normal flood plain of a stream, subject to frequent
flooding.

Cation. An ion carrying a positive charge of electricity. The common
soil cations are calcium, potassium, magnesium, sodium, and
hydrogen.

Cation-exchange capacity. The total amount of exchangeable cations
that can be held by the soil, expressed in terms of milliequivalents
per 100 grams of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is synonymous with base-
exchange capacity, but is more precise in meaning.

Chiseling. Tillage with an implement having one or more soil-penetrat-
ing points that loosen the subsoil and bring clods to the surface. A
form of emergency tillage to control soil blowing.
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Clay. As a soil separate, the mineral soil particles less than 0.002 mil-
limeter in diameter. As a soil textural ¢lass, soil material that is 40
percent or more clay, less than 46 percent sand, and less than 40
percent silt.

Clay film. A thin coating of oriented clay on the surface of a soil ag-
gregate or lining pores or root channels. Synonyms: clay coat, clay
skin.

Claypan. A slowly permeable soil horizon that contains much more clay
than the horizons above it. A claypan is commeonly hard when dry
and plastic or stiff when wet.

Climax vegetation. The stabilized plant community on a particular site.
The plant cover reproduces itself and does not change so long as
the environment remains the same.

Coarse textured (light textured) soil. Sand or loamy sand.

Colluvium. Soil material, rock fragments, or both moved by creep, slide,
or local wash and deposited at the bases of steep slopes.

Complex slope. Irregular or variable slope. Planning or constructing
terraces, diversions, and other water-control measures is difficult.

Complex, soil. A map unit of two or more kinds of soil occurring in
such an intricate pattern that they cannot be shown separately on a
-80il map at the selected scale of mapping and publication.

Concretions. Grains, pellets, or nodules of various sizes, shapes, and
colors consisting of concentrated compounds or cemented soil
grains. The composition of most concretions is unlike that of the
surrounding soil. Calcium carbonate and iron oxide are common
compounds in concretions. )

Consistence, soil. The feel of the soil and the ease with which a lump
can be crushed by the fingers. Terms commonly used to describe
consistence aré—

Loose.—Noncoherent when dry or moist; does not hold together in a
mass.

Friable—When moist, crushes easily under gentle pressure
between thumb and forefinger and can be pressed together into a
lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.
Plastic.—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled between
thumb and forefinger.

Sticky.—When wet, adheres to other material and tends to stretch
somewhat and pull apart rather than to pull free from other materi-
al.

Hard.—When dry, moderately resistant to pressure; can be broken
with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—Hard; little affected by moistening.

Control section. The part of the soil on which classification is based.
The thickness varies among different kinds of sdil, but for many it
is 40 or 80 inches (1 or 2 meters).

Corrosive. High risk of corrosion to uncoated steel or deterioration of
concrete.

Cover crop. A close-growing crop grown primarily to improve and pro-
tect the soil between periods of regular crop production, or a crop
grown between trees and vines in orchards and vineyards.

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment.
The soil sloughs easily.

Decreasers. The most heavily grazed climax range plants. Because they
are the most palatable, they are the first to be destroyed by over-
grazing. ,

Deferred grazing. A delay in grazing until range plants have reached a
apecified stage of growth. Grazing is deferred in order to increase
the vigor of forage and to allow desirable plants to produce seed.
Contrasts with continuous grazing and rotation grazing.

Depth to rock. Bedrock at a depth that adversely affects the specified
use.

Drainage class (natural). Refers to the frequency and duration of
periods of saturation or partial saturation during soil formation, as
opposed to altered drainage, which is commonly the result of artifi-
cial drainage or irrigation but may be caused by the sudden deepen-
ing of channels or the blocking of drainage outlets. Seven classes of
natural soil drainage are recognized:

Excessively drained.—Water is removed from the soil very rapidly.
Excessively drained soils are commonly very coarse textured, rocky,
or shallow. Some are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained.—Water is removed from the soil
rapidly. Many somewhat excessively drained soils are sandy and
rapidly pervious. Some are shallow. Some are so steep that much of
the water they receive is lost as runoff. All are free of the mottling
related to wetness.

Well drained.—Water is removed from the soil readily, but not
rapidly. It is available to plants throughout most of the growing
season, and wetness does not inhibit growth of roots for significant
periods during most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of mottling.
Moderately well drained.—Water is removed from the soil
somewhat slowly during some periods. Moderately well drained soils
are wet for only a short time during. the growing season, but
periodically for long enough that most mesophytic crops are af-
fected. They commonly have a slowly pervious layer within or
directly below the solum, or periodically receive high rainfall, or
both.

Somewhat poorly drained.—Water is removed slowly enough that
the soil is wet for significant periods during the growing season.
Wetness markedly restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly drained soils com-
monly have a slowly pervious layer, a high water table, additional
water from seepage, nearly continuous rainfall, or a combination of
these.

Poorly drained.—Water is removed so slowly that the soil is satu-
rated periodically during the growing season or remains wet for
long periods. Free water is commonly at or near the surface for
long enough during the growing season that most mesophytic crops
cannot be grown unless the soil is artificially drained. The soil is not
continuously saturated in layers directly below plow depth. Poor
drainage results from a high water table, a slowly pervious layer
within the profile, seepage, nearly. continuous rainfall, or a combina-
tion of these.

Very poorly drained.—Water is removed from the soil so slowly
that free water remains at or on the surface during most of the
growing season. Unless the soil is artificially drained, most
mesophytic crops cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently ponded. Yet, where
rainfall is high and nearly continuous, they can have moderate or
high slope gradients, as for example in “hillpeats” and “climatic
moors.”

Drainage, surface. Runoff, or surface flow of water, from an area.

Eolian soil material. Earthy parent material accumulated through wind
action; commonly refers to sandy material in dunes or to loess in
blankets on the surface.

Erosion. The wearing away of the land surface by running water, wind,
ice, or other geologic agents and by such processes as gravitational
creep.

Erosion (geologic). Erosion caused by geologic processes acting over
long geologic periods and resulting in the wearing away of moun-
tains and the building up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.

Erosion (accelerated). Erosion much more rapid than geologic ero-
sion, mainly as a result of the activities of man or other animals or
of a catastrophe in nature, for example, fire, that exposes a bare
surface.

Excess fines. Excess silt and clay. The soil does not provide a source of
gravel or sand for construction purposes.

Excess salts. Excess water soluble salts. Excessive salts restrict the
growth of most plants.

Fast intake. The rapid movement of water into the soil.

Favorable. Favorable soil features for the specified use.

Fertility, soil. The quality that enables a soil to provide plant nutrients,
in adequate amounts and in proper balance, for the growth of
specified plants when light, moisture, temperature, tilth, and other
growth factors are favorable.

Fine textured (heavy textured) soil. Sandy clay, silty clay, and clay.
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First bottom. The normal flood plain of a stream, subject to frequent or
occasional flooding.

Flooding. The temporary covering of soil with water from overflowing
streams, runoff from adjacent slopes, and tides. Frequency, dura-
tion, and probable dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but possible under
unusual weather conditions; occasional that it occurs on an average
of once or less in 2 years; and frequent that it occurs on an average
of more than once in 2 years. Duration is expressed as very brief if
less than 2 days, brief if 2 to 7 days, and long if more than 7 days.
Probable dates are expressed in months; November-May, for exam-
ple, means that flooding can occur during the period November
through May. Water standing for short periods after rainfall or
commonly covering swamps and marshes is not considered flooding.

Flood plain. A nearly level alluvial plain that borders a stream and is
subject to flooding unless protected artificially.

Foot slope. The inclined surface at the base of a hill.

Forage. Plant material used as feed by domestic animals. Forage can be
grazed or cut for hay.

Forb. Any herbaceous plant not a grass or a sedge.

Frost action. Freezing and thawing of soil moisture. Frost action can
damage structures and plant roots.

Genesis, soil. The mode of origin of the soil. Refers especially to the
processes or soil-forming factors responsible for the formation of
the solum, or true soil, from the unconsolidated parent material,

Gilgai. Typically, the microrelief of Vertisols—eclayey soils having a high
coefficient of expansion and contraction with changes in moisture
content. Commonly a succession of microbasins and microknolls in
nearly level areas or of microvalleys and microridges parallel with
the slope.

Grassed waterway. A natural or constructed waterway, typically broad
and shallow, seeded to grass as protection against erosion. Conducts
surface water away from cropland.

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime-
ters to 7.5 centimeters) in diameter. An individual piece is a pebble.

Ground water (geology). Water filling all the unblocked pores of under-
lying material below the water table, which is the upper limit of
saturation.

Gully. A miniature valley with steep sides cut by running water and
through which water ordinarily runs only after rainfall. The distine-
tion between a gully and a rill is one of depth. A gully generally is
an obstacle to farm machinery and is too deep to be obliterated by
ordinary tillage; a rill is of lesser depth and can be smoothed over
by ordinary tillage.

Habitat. The natural abode of a plant or animal; refers to the kind of
environment in which a plant or animal normally lives, as opposed
to the range or geographical distribution.

Horizon, soil. A layer of soil, approximately parallel to the surface, hav-
ing distinet characteristics produced by soil-forming processes. The
major horizons of mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying plant residue, at
the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming at or near the
surface, in which an accumulation of humified organic matter is
mixed with the mineral material. Also, a plowed surface horizon
most of which was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual concentration of
sand and silt high in content of resistant minerals as a result of the
loss of silicate clay, iron, aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon. The B horizon
is in part a layer of change from the overlying A to the underlying
C horizon. The B horizon also has distinctive characteristics caused
(1) by accumulation of clay, sesquioxides, humus, or a combination
of these; (2) by prismatic or blocky structure; (3) by redder or
browner colors than those in the A horizon; or (4) by a combination
of these. The combined A and B horizons are generally called -the
solum, or true soil. If a soil lacks a B horizon, the A horizon alone is
the solum.

C horizon.—The mineral horizon or layer, excluding indurated
bedrock, that is little affected by soil-forming processes and does

not have the properties typical of the A or B horizon. The material
of a C horizon may be either like or unlike that from which the
solum is presumed to have formed. If the material is known to
differ from that in the solum, the Roman numeral II precedes the
letter C.

R layer.—Consolidated rock beneath the soil. The rock commonly
underlies a C horizon, but can be directly below an A or a B
horizon.

Hummocky. Refers to a landscape of hillocks, separated by low sags,
having sharply rounded tops and steep sides. Hummocky relief
resembles rolling or undulating relief, but the tops of ridges are
narrower and the sides are shorter and less even.

Humus. The well decomposed, more or less stable part of the organic
matter in mineral soils.

Hydrologic soil groups. Refers to soils grouped according to their ru-
noff-producing characteristics. The chief consideration is the in-
herent capacity of soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered, but are
separate factors in predicting runoff. Soils are assigned to four
groups. In group A are soils having a high infiltration rate when
thoroughly wet and having a low runoff potential. They are mainly
deep, well drained, and sandy or gravelly. In group D, at the other
extreme, are soils having a very slow infiltration rate, and thus a
high runoff potential. They have a claypan or clay layer at or near
the surface, have a permanent high water table, or are shallow over
nearly impervious bedrock or other material. A soil is assigned to
two hydrologic groups if part of the acreage is artificially drained
and part is undrained.

Increasers. Species in the climax vegetation that increase in amount as
the more desirable plants are reduced by close grazing. Increasers
commonly are the shorter plants and the less palatable to livestock.

Infiltration. The downward entry of water into the immediate surface
of soil or other material, as contrasted with percolation, which is
movement of water through soil layers or material.

Infiltration rate. The rate at which water penetrates the surface of the
soil at any given instant, usually expressed in inches per hour. The
rate can be limited by the infiltration capacity of the soil or the rate
at which water is applied at the surface.

Invaders. On range, plants that encroach into an area and grow after
the climax vegetation has been reduced by grazing. Generally, in-
vader plants are those that follow disturbance of the surface.

Irrigation. Application of water to soils to assist in production of crops.
Methods of irrigation are
Border.—Water is applied at the upper end of a strip in which the
lateral flow of water is controlled by small earth ridges called
border dikes, or borders.

Basin.—Water is applied rapidly to nearly level plains surrounded
by levees or dikes.

Controlled flooding.—Water is released at intervals from closely
spaced field ditches and distributed uniformly over the field.
Corrugation.—Water is applied to small, closely spaced furrows or
ditches in fields of close-growing crops or in orchards so that it
flows in only one direction.

Furrow.—Water is applied in small ditches made by cultwatlon im-
plements. Furrows are used for tree and row crops.
Sprinkler.—Water is sprayed over the soil surface through pipes or
nozzles from a pressure system.

Subirrigation.—Water is applied in open ditches or tlle lines until
the water table is raised enough to wet the soil.

Wild flooding.—Water, released at high points, is allowed to flow
onto an area without controlled distribution.

Lacustrine deposit (geology). Material deposited in lake water and ex-
posed when the water level is lowered or the elevation of the land
is raised.

Light textured soil. Sand and loamy sand.

Liquid limit. The moisture content at which the soil passes from a
plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per-
cent silt particles, and less than 52 percent sand particles.

Loess. Fine grained material, dominantly of silt-sized particles,
deposited by wind.

Low strength. Inadequate strength for supporting loads.
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Medium textured soil. Very fine sandy loam, loam, silt loam, or silt.

Mineral soil. Soil that is mainly mineral material and low in organic
material. Its bulk density is greater than that of organic soil.

Minimum tillage. Only the tillage essential to crop production and
prevention of soil damage.

Miscellaneous areas. Areas that have little or no natural soil, are too
nearly inaccessible for orderly examination, or cannot otherwise be
feasibly classified.

Moderately coarse textured (moderately light textured) seil. Sandy
loam and fine sandy loam.

Moderately fine textured (moderately heavy textured) soil. Clay loam,
sandy clay loam, and silty clay loam.

Morphology, soil. The physical makeup of the soil, including the tex-
ture, structure, porosity, consistence, color, and  other physical,
mineral, and biological properties of the various horizons, and the
thickness and arrangement of those horizons in the soil profile.

Mottling, soil. Irregular spots of different colors that vary in number
and size. Mottling generally indicates poor aeration and impeded
drainage. Descriptive terms are as follows: abundance—few, com-
mon, and many; size—fine, medium, and coarse; and con-
trast—faint, distinct, and prominent. The size measurements are of
the diameter along the greatest dimension. Fine indicates less than
5 millimeters (about 0.2 inch); medium, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse, more than 15 millimeters (about 0.6
inch).

Munsell notation. A designation of color by degrees of the three simple
variables—hue, value, and chroma. For example, a notation of 10YR
6/4 is a color of 10YR hue; value of 6, and chroma of 4.

Neutral soil. A soil having a pH value between 6.6 and 7.3.

Nutrient, plant. Any element taken in by a plant, essential to its
growth, and used by it in the production of food and tissue. Plant
nutrients are nitrogen, phosphorus, potassium, calcium, magnesium,
sulfur, iron, manganese, copper, boron, zinc, and perhaps other ele-
ments obtained from the soil; and carbon, hydrogen, and oxygen ob-
tained largely from the air and water.

Pan. A compact, dense layer in a soil. A pan impedes the movement of
water and the growth of roots. The word “pan” is commonly com-
bined with other words that more explicitly indicate the nature of
the layer; for example, hardpan, fragipan, claypan, plowpan, and
traffic pan.

Parent material. The great variety of unconsolidated organic and
mineral material in which soil forms. Consolidated bedrock is not
yet parent material by this concept.

Ped. An individual natural soil aggregate, such as a granule, a prism, or
a block.

Pedon. The smallest volume that can be called “a soil.” A pedon is three
dimensional and large enough to permit study of all horizons. Its
area ranges from about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the soil.

Percolation. The downward movement of water through the soil.

Percs slowly. The slow movement of water through the soil adversely
affecting the specified use.

Permeability. The quality that enables the soil to transmit water or air,
measured as the number of inches per hour that water moves
through the soil. Terms describing permeability are very slow (less
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow (02 to 0.6
inch), moderate (0.6 to 2.0 inches), moderately rapid (2.0 to 6.0
inches), rapid (6.0 to 20 inches), and very rapid (more than 20
inches).

Phase, soil. A subdivision of a soil series or other unit in the soil clas-
sification system based on differences in the soil that affect its
management. A soil series, for example, may be divided into phases
on the basis of differences in slope, stoniness, thickness, or some
other characteristic that affects management. These differences are
too small to justify separate series.

pH value. (See Reaction, soil). A numerical designation of acidity and al-
kalinity in soil.

Plplnhg. M(;ving water forms subsurface tunnels or pipelike cavities in
the soil.

Plasticity index. The numerical difference between the liquid limit and
the plastic limit; the range of moisture content within which the soil
remains plastic.

Plastic limit. The moisture content at which a soil changes from a
semisolid to a plastic state.

Plowpan. A compacted layer formed in the soil directly below the
plowed layer.

Poorly graded. Refers to soil material consisting mainly of particles of
nearly the same size. Because there is little difference in size of the
particles, density can be increased only slightly by compaction.

Poor outlets. Surface or subsurface drainage outlets difficult or expen-
sive to install.

Productivity (soil). The capability of a soil for producing a specified
plant or sequence of plants under a specified system of manage-
ment. Productivity is measured in terms of output, or harvest, in
relation to input.

Profile, soil. A vertical section of the soil extending through all its
horizons and into the parent material.

Range (or rangeland). Land that, for the most part, produces native
plants suitable for grazing by livestock; includes land supporting
some forest trees.

Range condition. The health or productivity of forage plants on a given
range, in terms of the potential productivity under normal climate
and the best practical management. Condition classes generally
recognized are—excellent, good, fair, and poor. The classification is
based on the percentage of original, or assumed climax vegetation
on a site, as compared to what has been observed to grow on it
when well managed. ‘

Range site. An area of range where climate, soil, and relief are suffi-
ciently uniform to produce a distinet kind and amount of native
vegetation.

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in
pH values. A soil that tests to pH 7.0 is described as precisely
neutral in reaction because it is neither acid nor alkaline. The
degree of acidity or alkalinity is expressed as—

pH
Extremely acid ...... Below 4.5
Very strongly acid.. 4.5 to 5.0
Strongly acid ...5.1to 5.5
Medium acid ....5.6 to 6.0
Slightly acid 6.1 to 6.5
Neutral.... e 6.6 to 7.3
Mildly alkaline ........ 74t0 78
Moderately alkaline 79 to 84
Strongly alkaline .... 8.5 to 9.0

Very strongly alkaline 9.1 and higher

Regolith. The unconsolidated mantle of- weathered rock and soil materi-
al on the earth’s surface; the loose earth material above the solid
rock. Soil scientists regard as soil only the part of the regolith that
is modified by organisms and other soil-building forces. Most en-
gineers describe the whole regolith, even to a great depth, as “soil.”

Relief. The elevations or inequalities of a land surface, considered col-
lectively.

Residuum (residual soil material). Unconsolidated, weathered, or
partly weathered mineral material that accumulates over disin-
tegrating rock.

Rill. A steep sided channel resulting from accelerated erosion. A rill is
generally a few inches deep and not wide enough to be an obstacle
to farm machinery.

Rock fragments. Rock or mineral fragments having a diameter of 2 mil-
limeters or more; for example, pebbles, cobbles, stones, and boul-
ders.

Rooting depth. Shallow root zone. The soil is shallow over a layer that
greatly restricts roots.

Runoff. The precipitation discharged in stream channels from a
drainage area. The water that flows off the land surface without
sinking in is called surface runoff; that which enters the ground be-
fore reaching surface streams is called ground-water runoff or
seepage flow from ground water.

Saline-alkali soil. A soil that contains a harmful concentration of salts
and exchangeable sodium; contains harmful salts and is strongly al-
kaline; or contains harmful salts and exchangeable sodium and is
very strongly alkaline. The salts, exchangeable sodium, and alkaline
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reaction are in the soil in such location that growth of mest crop
plants is less than normal.

Saline soil. A soil containing soluble salts in an amount that impairs

growth of plants. A saline soil does not contain excess-exchangeable
sodium.

Sand. As a soil separate, individual rock or mineral fragments from 0.05
millimeter to 2.0 millimeters in diameter. Most sand grains consist
of quartz. As a soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sedimentary rock. Rock made up of particles deposited from suspen-
sion in water. The chief kinds of sedimentary rock are con-
glomerate, formed from gravel; sandstone, formed from sand; shale,
formed from clay; and limestone, formed from soft masses of calci-
um carbonate. There are many intermediate types. Some wind-
deposited sand is consolidated into sandstone.

Seepage. The rapid movement of water through the soil. Seepage adver-
sely affects the specified use.

Series, soil. A group of soils, formed from a particular type of parent
material, having horizons that, except for the texture of the A or
surface horizon, are similar in all profile characteristics and in ar-
rangement in the soil profile. Among these characteristics are color,
texture, structure, reaction, consistence, and mineralogical and
chemical composition.

Shale. Sedimentary rock formed by the hardening of a clay deposit.
Sheet erosion. The removal of a fairly uniform layer of soil material
from the land surface by the action of rainfall and runoff water.
Shrink-swell. The shrinking of soil when dry and the swelling when
wet. Shrinking and swelling can damage roads, dams, building foun-

dations, and other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that range in diame-
ter from the upper limit of clay (0.002 millimeter) to the lower limit
of very fine sand (0.05 millimeter). As a soil textural class, soil that
is 80 percent or more silt and less than 12 percent clay.

Site index. A designation of the quality of a forest site based on the
height of the dominant stand at an arbitrarily chosen age. For ex-
ample, if the average height attained by dominant and codominant
trees in a fully stocked stand at the age of 50 years is 75 feet, the
site index is 75 feet.

Slickensides. Polished and grooved surfaces produced by one mass slid-
ing past another, In soils, slickensides may occur at the bases of slip
surfaces on the steeper slopes; on faces of blocks, prisms, and
columns; and in swelling clayey soils, where there is marked change
in moisture content. .

Slick spot. Locally, a small area of scil having a puddled, crusted, or
smooth surface and an excess of exchangeable sodium. The soil is
generally silty or clayey, is slippery when wet, and is low in produc-
tivity.

Slope. The inclination of the land surface from the horizontal. Percent-
age of slope is the vertical distance divided by horizontal distance,
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20
feet in 100 feet of horizontal distance.

Slow intake. The slow movement of water into the soil.

Soil separates. Mineral particles less than 2 millimeters in equivalent
diameter and ranging between specified size limits. The names and
sizes of separates recognized in the United States are as follows:
very coarge sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0
to 0.5 millimeter); medinm sand (0.5 to 0.25 millimeter); fine sand
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); silt
(0.05 to 0.002 millimeter); and clay (less than 0.002 millimeter).

Solum. The upper part of a soil profile, above the C horizon, in which
the processes of soil formation are active. The solum in mature soil
consists of the A and B horizons. Generally, the characteristics of
the material in these horizons are unlike those of the underlying
material. The living roots and other plant and animal life charac-
teristic of the soil are largely confined to the solum.

Stratified. Arranged in strata, or layers. The term refers to geologic
material. Layers in soils that result from the processes of soil for-
mation are called horizons; those inherited from the parent material
are called strata.

Stripcropping. Growing crops in a systematic arrangement of strips or
bands which provide vegetative barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil particles into com-
pound particles or aggregates that are separated from adjoining ag-
gregates. The principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates longer than
horizontal), columnar (prisms with rounded tops), blocky (angular
or subangular), and granular. Structureless soils are either single
grained (each grain by itself, as in dune sand) or massive (the parti-
cles adhering without any regular cleavage, as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the soil, or partly
worked into the soil, to provide protection from soil blowing and
water erosion after harvest, during preparation of a seedbed for the
next crop, and during the early growing period of the new crop.

Subsoil. Technically, the B horizon; roughly, the part of the solum below
plow depth.

Subsoiling. Tilling a soil below normal plow depth, ordinarily to shatter
a hardpan or claypan.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally refers to a
leached horizon lighter in color and lower in content of organic
matter than the overlying surface layer.

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un-
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen-
timeters). Frequently designated as the “plow layer,” or the “Ap
horizon.”

Taxadjuncts. Soils that cannot be classified in a series recognized in the
classification system. Such soils are named for a series they
strongly resemble and are designated as taxadjuncts.to that series
because they differ in ways too small to be of consequence in in-
terpreting their use or management.

Terrace. An embankment, or ridge, constructed across sloping soils on
the contour or at a slight angle to the contour. The terrace inter-
cepts surface runoff so that it can soak into the soil or flow slowly
to a prepared outlet without harm. A terrace in a field is generally
built so that the field can be farmed. A terrace intended mainly for
drainage has a deep channel that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating,
bordering a river, a lake, or the sea. A stream terrace is frequently
called a second bottom, in contrast with a flood plain, and is seldom
subject to overflow. A marine terrace, generally wide, was
deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and clay particles in
a mass of soil. The basic textural classes, in order of increasing pro-
portion of fine particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loam, clay loam, silty clay loam, sandy
clay, silty clay, and clay. The sand, loamy sand, and sandy loam
classes may be further divided by specifying ‘“coarse,” “fine,” or
“very fine.”

Thin layer. Otherwise suitable soil material too thin for the specified
use.

Tilth, soil. The condition of the soil, especially the soil structure, as re-
lated to the growth of plants. Good tilth refers to the friable state
and is associated with high noncapillary porosity and stable struc-
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif-
ficult to till.

Topsoil (engineering). Presumably a fertile soil or soil material, or one
that responds to fertilization, ordinarily rich in organic matter, used
to topdress roadbanks, lawns, and gardens.

Trace elements. The chemical elements in soils, in only extremely small
amounts, essential to plant growth. Examples are zine, cobalt, man-
ganese, copper, and iron.

Upland (geology). Land at a higher elevation, in general, than the alluvi-
al plain or stream terrace; land above the lowlands along streams.

Unstable Till. Risk of caving or sloughing in banks of fill material.

Water table. The upper limit of the soil or underlying rock material that
is wholly saturated with water.

Water table, apparent. A thick zone of free water in the soil. An ap-
parent water table is indicated by the level at which water stands
in an uncased borehole after adequate time is allowed for adjust-
ment in the surrounding soil.

Water table, artesian. .A water table under hydrostatic head,
generally beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.
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Water table, perched. A water table standing above an unsaturated
zone. In places an upper, or perched, water table is separated from
a lower one by a dry zone.

Weathering. All physical and chemical changes produced in rocks or
other deposits-at or near the earth’s surface by atmospheric agents.
These changes result in disintegration and decomposition of the

material.

Well graded. Refers to a soil or soil material consisting of particles well
distributed over a wide range in size or diameter. Such a soil nor-
mally can be easily increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.
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Figure 1.—Typical pattern of solls and underlying material in the Lesho-Lincoln-Canadian map unit.

Figure 2.—Typical pattern of soils and underlying material in the Elandco-Canadian map unit.
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Figure 4.—Typical pattern of soils and underlying material in the Irwin-Goessel-Rosehill map unit
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Figure 5.—Typical pattern of soils and underlying material in the Shellabarger-Milan-Renfrow and the Renfrow-
Blanket-Owens map units.

Figure 6.—Typical pattern of soils and underlying material in the Blanket-Farnum-Vanoss map unit.
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Figure 8.—Typical profile of Farnum loam, 0 to 1 percent slopes.

frequently flooded.

—Range on Elandeo silt loam,

igure 7.
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Figure 10.—Housing development on Tabler-Drummond complex. The white, crusty surface is practically void of
vegetation.
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Figure 11.—Pollution abatement facility on Elandco silt loam, occasionally flooded.
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: —_ i fil Shellab dy loam, 1 to 3 percent Figure 18.—Typical profile of Vernon sandy loam, 1 to 3 percent slopes.
Figure 12—Typieal profile of Sﬁ)pz:rger sandy o8 ’ d Rezbi’pclayey shale is at a depth of about 28 inches.
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA

]
I
Temperature' Precipitation't
! ] 2 years in 12 years in 10} !
H | 10 will havee=- {_will have=- | Average |
Month Average|Average!Average Averagel ! inumber of|Average
daily | daily | daily Maximum Minimum | Less | More ldays with!snowfall
maximum!minimum} temperature)temperature lthane-}than--}0.10 inch}
! H higher lower 1 ! | or more |
! ! than-=-= thanw ! | ! 1
OF i CF | ©F OF OF In | In { In ! ! In
] ] ] ! | ! i
January-—--' 40.6 i 20.2 ; 30.4 g 69 -5 0.53 E 0.17 E 0.91 i 2 ! 3.9
{ 1 i i i |
February---| 46.5 | 24.7 g 35.6 ! 77 2 0.79 | 0.21 E 1.42 ; 2 3.2
H { 1 { { i
Marchewe=--! 54,9 E 31.5 % 43.2 i 86 4 1.55 § 0.53 | 2.64 ! 3 g 3.7
t t
Aprileeeawma 69.0 i 45,2 ! 57.1 ! 92 26 2.06 ! 1.15 3.11 ; 4 ! 0.1
t H i H
May—-—--—--% 78.0 § 55.6 5 66.8 f 98 35 3.80 g .41 | 5.96 { 6 | 0
i ! |
Jungemmmna=! 86,4 E 64.6 i 75.5 ! 102 47 4.38 | 2.37 6.76 ; 7 ! o
| { i i H
Julymemumwa] 92,6 | 70.2 ; 81.4 5 106 55 3.30 | 1.59 , 6.81 i 6 | 0
H 1 | |
Augustmmmea! 91.1 ! 68.1 i 79.6 5 107 52 3.05 5 t.02 | 5.39 § y o 0
t t i t l
September—~] 81.4 g 59.5 | 70.5 | 101 y2 4,04 f 1.79 ‘ 5.99 i 6 ! 0
i !
Octoberew~--! 70.9 g 47.7 59.3 92 29 2.77 i 0.98 ! 4.93 E 4 0
. t t ] [
November‘---—z 55.9 § 33.7 4y.8 77 11 1.15 E 0.04 g 2.42 i 2 ; 0.5
]
December---| 44,7 | 24,4 34.6 68 -2 0.89 ! 0.37 E 1.49 ! 2 | 3.2
| I :
Year=we=w-! 67.7 i 45,4 56.6 107 i -5 28.93 519.88 !36.93 % 47 E 15.4
1 L A

1Recorded in the period 1954-70 at Wichita, Kansas.
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

Probability

Minimum temperature?

240 F
or_lower

280 F
or_lower

320 F
or_lower

Last freezing
temperature
in spring:

1 year in 10
later thane-

2 years in 10
later thane-

5 years in 10
later thane-

First freezing
temperature
in fall:

1 year in 10
earlier than--

2 years in 10
earlier thane-

5 years in 10
earlier thane-

April 8

April 3

March 25

November 2

November 6

November 16

1
]
1
1

April 1

April 1

April

October 2

9

4

2

October 27

November

5

April

April

April

October

October

{ October
1

30

25

10

24

TRecorded in the

period 1931-60 at Wichita.

TABLE 3.-~GROWING SEASON LENGTH
Daily minimum temperature
during growing season
Probability | Higher ! Higher ! Higher
1 than ! than ! than
H 240 F H 269 F 329 F
Days Days Days
9 years in 10 222 204 191
8 years in 10 231 211 197
5 years in 10 248 223 210
2 years in 10 265 235 222
1t year in 10 273 241 229

'
1
1
t

1
t
1
i

TRecorded in the period 1931-60 at Wichita.
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

{ |
Map Soil name H Acres {Percent

symbol ! ]

! !

i
Aa Albion-Shellabarger sandy loams, 1 to 4 percent slopes 2,346 | 0.4
Ab Albion and Shellabarger sandy loams, 7 to 15 percent slopes 783 | 0.1
Ba Blanket silt loam, 0 to 1 percent slopes 52,961 | 8.3
Bb |Blanket silt loam, 1 to 3 percent slopes 49,997 | 7.9
Ca Canadian fine sandy loam 17,779 | 2.8
Cb Canadian-Waldeck fine sandy loams 4,352 } 0.7
Ce Carwile fine sandy loam 13,696 | 2.1
Cd Clark-0st' clay loams, 1 to 4 percent slopes 2,887 | 0.4
Ce Clime silty clay, 3 to b percent slopes 9,775 | 1.5
Ea |Elandco silt loam 21,049 | 3.3
Eb Elandco silt loam, occasionally flooded 8,658 | 1.3
Ec Elandco silt loam, frequently flooded 9,867 | 1.5
Fa Farnum loam, 0 to 1 percent slopes 12,693 | 2.0
Fb Farnum loam, 1 to 3 percent slopes 54,537 | 8.6
Fe Farnum loam, sandy substratum, O to 1 percent slopes 13,199 | 2.0
Ga Goessel silty clay, O to 1 percent slopes 3,161 | 0.5
Gb Goessel silty clay, 1 to 2 percent slope 9,994 | 1.5
Ia }Irwin. silty clay loam, 1 to 3 percent slopes 40,456 | 6.3
Ib |Irwin silty clay loam, 3 to b percent slopes 1,231 | 0.2
Ic {Irwin silty clay loam, 2 to 6 percent slopes, eroded 1,700 } 0.3
La |Lesho loam 8,845 | 1.4
Lb Lincoln soils : 5,910 | 0.9
Ma Milan loam, 1 to 3 percent slopes 24,169 | 3.7
Mb Milan loam, 3 to 6 percent slopes 5,870 | 0.9
Me Milan clay loam, 2 to 6 percent slopes, eroded 2,554 | 0.4
Na !Naron fine sandy loam 21,558 | 3.3
Oc Owens clay loam, 1 to 3 percent slopes 1,408 | 0.2
0d Owens-Rock outcrop complex, 3 to 10 percent slopes - 1,128 |} 0.2
Pa Pits 2 1,188 } 0.2
Pb Plevna fine sandy loam 4,808 | 0.7
Pc Pratt loamy fine sand, undulating 6,710 | 1.0
Pd Pratt-Tivoli complex, rolling 2,302 | 0.4
Ra |Renfrow silty clay loam, 1 to 3 percent slopes 15,749 | 2.4
Rb JRenfrow silty clay loam, 3 to 6 percent slopes 1,462 | 0.2
Re |Renfrow-Owens clay loams, 1 to 4 percent -slopes 1,152 | 0.2
Rd |Rosehill silty elay, 1 to 3 percent slopes - 29,584 | 4.6
Sa }Shellabarger sandy loam, 1 to 3 percent slopes 19,596 | 3.0
Sb !Shellabarger sandy loam, 3 to 6 percent slopes 2,746 1| 0.4
Se |Shellabarger sandy loam, 3 to b percent slopes, eroded 747 | 0.1
Ta {Tabler silty clay loam 41,964 | 6.5
Tb | Tabler-«Drummond complex 10,654 | 1.7
Ua {Urban land-Canadian complex 11,152 | 1.7
Ub {Urban land-Elandco complex 7,252 | 1.1
Uc !Urban land-Farnum complex, 0 to 3 percent slopes 5,877 | 0.9
ud {Urban land-Irwin complex, 1 to 3 percent slopes 5,902 | 0.9
Ue {Urban land-Tabler complex 4,807 | 0.7
Va |vanoss silt loam, 0 to 1 percent slopes H 17,116 | 2.7
Vb |Vanoss silt loam, 1 to 3 percent slopes 28,843 | 4.5
Ve !Vanoss silt loam, 3 to & percent slopes hy124 | 0.6
vd |Vanoss silt loam, 3 to 6 percent slopes, eroded 2,207 | 0.3
Ve |Vernon sandy loam, 1 to 3 :percent slopes 3,527 | 0.5
vf {Vernon sandy loam, 3 to 6 percent slopes 1,391 } 0.2
Wa |Waldeck sandy loam 8,908 | 1.4
Wb |Waurika silt loam 2,149 |} 0.3
i Water 640 ! 0.1

1

t -1
5 Total ! 645,120 | 100.0

H i
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TABLE 5.~--YIELDS PER ACRE OF CROPS AND PASTURE

[Yields in columns N are tor nonirrigated soils; those in columns I are for irrigated soils. All yields were
estimated for a high level of management in 1975. Absence of a yield figure indicates the crop is
seldom grown or is not suited. Only arable soils are listed]

Soil name and Wheat, winter Grain sorghum Alfalfa hay
map symbol
N I N I N 1
Bu Bu Bu Bu Ion Ion
Albion: i | i H
Taa 22 - 35 —-— 2.1 | -——
| |
Blanket: ] !
Bammw ———— 38 - » 65 § - 3.5 ! —
3 t
Bb 35 — 60 ; - 3.2 ; ——
Canadian: H 1 !
Ca : 30 - 52 E ——— ! 3.5 ! -
V ! i ! i
1co 26 ——— ug | - 3.5 | -
1 ]
] t
Carwile: ! !
Ce 23 -— 35 ; -—— ! 2.8 ———
i
Clark: ! ! |
- Tca 26 —— b — ] 3.0 | ———
1
b [}
Clime: ! !
Ce 28 - 42 E - ! 1.6 ———
t
Elandco: ! | !
Ea- — 35 —— 60 E .—— ! 5.0 ! ———
1 { 1
Eb 35 -— 60 | — 5.0 | -
i |
Farnum: ! !
Famm- P 38 - 54 E 120 ; 2.8 7.0
t
Fb —— 32 — 52 | - 2.6 —
t t
Fec 32 —— 52 E 120 E - 7.0
t i
Goessel: ! ! ! ! H !
Ga ! 36 E —— 5 56 E _— 3.0 | -
i { ! |
Gb ——— 34 ! - ! 52 ! - } 2.6 ! -
1 1
t [}
Irwin: 1 |
Ta - ——— 37 ——— 57 4: - ; 3.0 -—
t
Ib 33 - E 52 ——— E 2.6 -
t ]
ICeawe 27 ——— E 42 - 5 2.2 ——
t t
Lesho: ! ! | !
La 25 — b2 | -—— 3.0 | ——
|
Milan: !
M- —— 32 ——— 52 1o | 2.6 6.5
!
Mb 30 - 48 - ! 2.4 ———e
t
MG ———— 27 ——— 4y —— ! 2.0 -
t
Naron: ! ! ! i i
N ——— — 35 —— 59 I 110 |} 2.6 | 6.5
! !
Owens ! -
Oc ———— 13 ——— - E - ! - e
t t

See footnote at end of table.



80 SOIL SURVEY
TABLE 5.-~YIELDS PER ACRE OF CROPS AND PASTURE~-Continued
! !
Soil name and ! Wheat, winter Grain sorghum | Alfalfa hay
map symbol
N I N I N I
Bu Bu Bu Bu Ton Ton
Pratt: ! ]
Pe 26 - u6 s0 | 2.5 | 5.5
Renfrow:
Ra 25 ———— 32 - 2.5 -
Rb 20 ———— 25 —— 2.5 ————
TRe 23 ELl 29 - 2.5 i ———
Rosehill: { } !
Rd 28 ——— bo | 1.8 | ———
|
Shellabarger: ‘ !
Sa 26 U 45 - 2.2 i -
Sb 22 -——- 40 [ - ! -
'Se 18 ——— 35 ———— .- E —
Tabler: ! |
Ta 30 - 40 —— ] 3.0 ! ——
] |
1Tb 22 . 35 - ; 2.5 ! -
]
Vanoss: ! !
Va 35 —r—— 55 ——— ; 3.5 } ——
Vb 32 - 50 —— { 3.0 ! ——
t
Ve, Vd 27 - 45 ——— ! 2.5 ! ——
] t
Vernon: ! |
Ve } 22 - 35 . % - | ———
|
vf ! 20 - 30 e -— ] -
| |
Waldeck: { |
Wa 22 ——are by -—— ; 3.5 ; -
Waurika: | !
Wb 25 .o 40 - | 2.5 ! ——a
I H 1

TThis map unit is made up of two or hore dominant kinds of soil., See map unit description for the
composition and behavior of the whole map unit.
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TABLE 6.-~RANGE PRODUCTIVITY AND COMPOSITION

81

[Soils not listed are not in range sites; such soils can be used for grazing if grass cover is established]

Potential production|
Soil name and Range site name ’ ! | Common plant name Compo=-
map symbol Kind of year | Dry | sition
i} lweight !
;Lb(acrei | Pct
1
t
Albion: | |
Taa: ! !
Albion part Sandy Favorable | 4,000 }Sand bluestemw 35
Normal ! 3,000 {Little bluestem .20
Unfavorable | 2,000 }Indiangrass 10
! |Switchgrass 10
; {Sand lovegrass 5
Shellabarger ] ! ]
part | Sandy Favorable | 4,500 }Sand bluestem 35
Normal | 3,200 {Little bluestem 25
Unfavorable | 2,500 !Indiangrass 15
H {Switchgrass 10
! !
b ! ! ‘
Albion part Sandy {Favorable ! 4,000 {Sand bluestem 35
Normal ! 3,000 |Little bluesteMewmmwcnnnaneewa! 20
Unfavorable | 2,000 |Indiangrass 10
! |Switehgrass 10
; |Sand lovegrass 5
!
Shellabarger ! !
part - Sandy Favorable { 4,500 ]|Sand bluestem - 35
Normal ! 3,200 |Little bluestem 25
Unfavorable | 2,500 }Indiangrass 1 15
i |Switchgrass ! 10
!
Blanket: | !
Ba, Bbwwwwwwwwwewes|lLoamy Upland Favorable 6,500 JLittle bluestem 20
Normal 5,000 }Indiangrass 15
Unfavorable 3,000 }Big bluestem 10
|Side-oats grama 10
| [Silver bluestemewmwmeeewnanena 5
! {Tall dropseed 5
| |Texas needlegraSSewweewwemweas 5
] |Canada wildrye 5
!
Canadian: |
Ca Sandy Favorable 7,000 |Big bluestemewwemum= L e -1
Normal 5,500 ]Indiangrass 15
Unfavorable 4,000 }Switechgrass 15
{Little bluestem 10
| |Eastern gamagrassSwewemeewesewn. 5
{ |Tall dropseed 5
|Compassplant > - 5
{Heath aster : 5
|Sedgem- 5
!
Tco: ! !
Canadian parte--}Sandy Favorable ! 7,000 |Big bluestem 25
Normal ! 5,500 lIndiangrass -} 15
Unfavorable | 4,000 |Switchgrass-- 15
| {Little bluestem 10
! lEastern gamagrasSew—we—seeeee=| 5
H iTall dropseed 5
| !Compassplant 5
! {Heath aster 5
= lSedgn - - 5
! ! |

See footnote at end of table.
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TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION~~Continued

Potential production} |
Soil name and Range site name i | Common plant name | Compo=-
map symbol Kind of year | Dry | Isition
. lweight | !
ELQLQQEQE Pect
Canadian: ! ]
Waldeck parte---}Subirrigated -—— |Favorable ! 9,000 !Big bluestem 20
Normal { 8,000 {Indiangrass - -=| 15
Unfavorable | 7,000 [Switchgrass —— 10
| |Eastern gamagrassS—e=wseweeesess! 10
! |Prairie cordgrass—seemeemaa=m==| 10
i JLittle bluestememawamessumaeas! 5
! [Maximilian sunflowereweeseeee=| 5
! |Alkali sacaton a—— 5
! |Meadow dropseedem=mmmemmweesae] 5
! IWestern wheatgrasseemeeswmsess| 5§
! |Sedgemmm- 5
{ {Wholeleaf rosinweede—e—eemeeas| 5
Carwile: | ! !
COmmmmmmmm s | SANAY e ——— |Favorable | 5,000 |SWitChErasSeemmemeeseeeeeeaane! 20
|Normal | 3,800 |Little bluestememeweuwenumwans] 10
Unfavorable | 3,000 }|Indiangrass - 15
| }Sand bluestem -{ 15
! IScribner paniCumM=w—===mmeme—=s| 5
! [Canada wildryewweweeeeme—— ] 5
! |Side-oats grama 1 5
! !
Clark: ! !
Ted: ! ! |
Clark parteew---{Limy Upland Favorable - } 5,000 {Sand bluestem- 30
Normal | 4,000 |Big bluestemwwewwmumeamaueas -=! 20
Unfavorable | 3,000 |Side-oats grama 10
1 Indiangrass—m e e ew e — 5
|Switchgrasse= 5
|Leadplant - - o o 5
{Tall dropseed R 5
|Western wheatgrassemmmeenseeew! 5
0st partewwe=—ww=!lLoamy Upland - Favorable 6,000 |Big bluestem ————— 30
Normal | 4,000 lLittle bluestem 25
Unfavorable | 2,000 |SwitchgrasSeweeweweeameaaeeses! 10
! {Indiangrass - 10
iSide—oats gramae—emeesesswsases| 5
Clime: {
Cemmmmnnnmmmmmenmw | Liny Upland Favorable 5,000 JLittle bluestemmmeme—mmammmema=] 30
Normal | 3,500 |Big bluestemwwmmsmueeumweamee=] 20
Unfavorable | 2,500 |Side~ocats gramawewemewewwimeeas! 15
{ 1Indiangrass=meeeseummeeamumuea| 5
| |Switchgrass 5
! ]BlUE Gramamemmmoms . w—-! 5
| |Jersey=tea=- - 5
; |Leadplant - —— 5
Elandco: | |
Ea, Eb, E¢w=wwwww=]Loamy Lowland Favorable | 8,500 }|IndiangrasS—meeeeeemenmaemamas! 15
Normal 1 6,000 }Switchgragsgm=-. 15
Unfavorable | 4,500 |Little bluestemewewecewwmceacanaa] 10
| |Big blueSteMmmmmmmmmnmanmanana] 25
! |Eastern gamagrasSese—memmeaees| 5
| {Prairie cordgragssememeeeeesuss! 5§
] | COMPaSSplantemaeameeaenenanmme] 5
§ [Tall dropseedemmmmmeueswseeneal 5
Farnum: | | !
Fa, Fb, FC===eww--iLoamy Upland Favorable ! 6,000 |Big bluestem- -1 30
Normal | 5,000 |Little bluestememmwmecmameeews] 25
Unfavorable | 4,000 |Indiangrass 10
! |SWwitchgrassemseemeseeme—sa NS I )
{ |Side-0ats grama-mee—-meeeeeveee! 5
| !

See footnote at

end of table.
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TABLE 6.-~RANGE PRODUCTIVITY AND COMPOSITION~-Continued

Potential production! ]
1

S0il name and Range site name i H Common plant name {Compo~-
map symbol Kind of year | Dry | |sition
weight | 1
Lpéagzgg Pet
!
Goessel: ] ! H
Ga, Gbwwwewmwewwwa|Clay Upland- |Favorable ! 5,500 |Big bluestem wew=! 30
|Normal 144,500 |Little bluestemewmmwmnennnumae] 15
Unfavorable | 3,000 [Switchgrass - 10
lIndiangrass ————— -] 5
|Side-oats grama - I 5
{Tall dropseed 5
iWestern wheatgrassewemeceananax 5
| |Canada Wildryeuwmemeeeeuman e 5
! {Leadplant - 5
i sBlue grama -— 5
( i
Irwin: | !
Ia, Ib, ICwwmmwwews|Clay Upland - |Favorable ! 6,000 |Big bluestem - 25
|Normal ! 4,200 jLittle bluestem - 20
Unfavorable .| 2,000 |Indiangrass 15
! |SWitchgrassmemmmennwneeneenen=| 15
! !Tall dropseed o am 5
g §Side-oats B AME o s o o 0 0 s o 5
Lesho: ! | ]
Lawemeeswnmanmmees | Subirrigatedueeeeeneeweaneeeas{Favorable ! 9,000 {Sand bluestem - 15
Normal 8,000 |Indiangrass —— wom=! 15
Unfavorable 7,000 |Eastern gamagrasseweewwemeewee=| 15

}Switchgrassememmemeenmmmmenmes! 10
IPrairie cordgrassewwwemeweee==| 10
]Little bluestemmmmmm- - —— 5
]Tall dropseedemmuacen e ————

IWestern wheatgrass—wwe——weweas 5
{Sedge- =i 5
{Texas bluegrasswewee- B el 5
IMaximilian sunflower-————awe—e-. 5
! |
Lincoln: } !
Lhmusmwnwawamanmes { SANJdY LoWlaNndewwwewwmneueweww.- Favorable ! 4,000 |Switchgrasseeswemecwnnwmcenawe=| 30
Normal ! 3,000 }Sand bluestem 15
Unfavorable | 2,000 }Indiangrass . - 15
! JLittle bluestemuemewnwuncwennmn= 5
! {Purpletop 5
! IMaximilian sunfloweremeeweaeaa= 5
{ {Goldenrod--. -l 5
Milan: { | |
Ma, Mb, MCwwwwwww=]|Loamy Upland -=|Favorable ! 6,000 [Big bluestem - ! 30
INormal | 5,000 JLittle bluestemuwemmmewmmmneeea] 25
Unfavorable | 3,500 }Indiangrass - 10
| 1SWitchgragsemeewuwnenenmsaew—=! 10
! 1Side=0ats gramaweweeeacsessaees) 5
i i
Naron: ! !
Na - Sandy memmmesnneemmaeesewes | Favorable ! 4,000 |Sand bluestem==—m—==ewm=—swses! 35
) Normal | 3,000 |Big bluestem 20
Unfavorable | 2,000 |Indiangrass ——— -1 10
] |Switchgrass ! 10
| iLeadplanteseuewenceaeees e a——— 5
i 1Sand lOVEEZrasSS—m—mmm mmm—e - 5
] ]
] j

See footnote at end of table.
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TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION--Continued

Potential production] |
Soil name and Range site name ] l Common plant name | Compo~
map symbol Kind of year | Dry | |sition
lweight | !
;L_Lb _agr_eg { Pet
Owens : ] | !
Oe |Red Clay Prairie Favorable ! 3,000 |Big bluestem 15
' Normal | 2,500 }Switchgrass ———| 20
Unfavorable | 1,500 |Little bluestem 20
| |Compassplant 15
! lIndiangrasseeesessssssscnnannnos 5
{Side-oats grama 5
IMaximilian sunfloweremewewmees 5
iLeadplant - 5
tod: !
Owens parte=w-ewe]Red Clay Prairie Favorable. 3,000 }Big bluestem 15
Normal 2,500 |Switchgrass -} 20
Unfavorable 1,500 jLittle bluestemuewmmwcevunnnaaaa] 15
|Compassplant ———— 15
}Indiangrass —— 5
| |Side-0ats gramammmmmeneeewewe. 5
| IMaximilian sunflower=ewecamemaa—s 5
! }Leadplant 5
]
Rock outcrop ] ! ! |
partememmewe-es|Not assigned to a range site. i } !
Plevna: | !
Pb Subirrigated- Favorable ! 9,000 |Big bluestem 20
Normal | 8,000 }JIndiangrass 15
Unfavorable | 7,000 |Prairie cordgrassewswsse—mmee=| 10
{ |Switchgrass 10
| |Eastern gamagrasseeweweeeeeaaa] 10
! [Western wheatgrassewewmuwaceaaa! 5
! JLittle bluestemMmemwemmvucnnnnn 5
] }Alkali sacaton 5
| {Meadow dropseedewwemvesessesaas 5
! |Sedge ———— 5
] [Maximilian sunflowereeemeeewae. 5
: |Wholeleaf rosinweedw—eewewemes| 5§
|
Pratt: { !
Pec Sands . Favorable ! 4,500 ]Sand bluestemewewwescunecwnana| 25
Normal ! 3,500 [Little bluestem 20
Unfavorable | 2,500 |Indiangrass -—-] 10
] }Sand lovegrass 10
|Switechgrass 5
|Blue grama 5
{Texas bluegrass 5
}|Sand dropseed 5
! |
1pd: | !
Pratt part Sands Favorable | 4,500 |Sand bluestem 25
Normal 3,500 |Little bluestem 20
Unfavorable 2,500 }Indiangrass 10
|Sand lovegrass 10
}Switchgrass - 5
|Blue grama 5
! |Texas bluegrasseememeenanneeew] 5
| }Sand dropseed 5
! ]
Tivoli part Sands Favorable | 4,000 {Little bluestem 25
Normal | 3,000 {Sand bluestem 20
Unfavorable | 2,000 |Big sandreed 10
| |Switchgrass 10
| !Sand lovegrass 5
| |Seribner panicumewwesesecessea 5
| |Sand dropseed 5
E |Lespedeza - 5

See footnote at end of table.
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TABLE

6.-=RANGE PRODUCTIVITY AND COMPOSITION--Continued

85

Potential pr?duction

!
Soil name and Range site name ! ! Common plant name {Compo~-
map symbol Kind of year | Dry | {sition
lweight | H
;L_b.éégr_g | Pot
!
Renfrow: ! | !
Ra, RbewmewewowwmwelRed Clay Prairi@eewme—m—mmemeewee—- Favorable ! 4,500 JLittle bluestem 25
Normal ! 3,000 }Big bluestem - 20
Unfavorable | 2,000 |Switchgrass 15
i 1 Indiangrass—meemeeue-" e | 10
| 1Side=0ats gramacmeeesecmcecae. 5
! {Blue grama - 5
! |BUffalograsSsSewmememamm e —— 5
{Leadplant - 5
|Goldenrod=- 5
lIndiancurrant coralberry-—we—- 5
TRe: ! ] ! !
Renfrow part----|Red Clay Prairigewwwewewweewe..|Favorable | 4,500 {Little bluestem } 25
INormal 3,000 |Big bluestem- -———-——n 20
Unfavorable 2,000 |Switchgrass- 15
1Indiangrasseweevecenaaenwncnas| 10
1Side~0ats gramae—eceewoewenean 5
{Blue gramawmeeeme= - e e 5
{Buffalograss —— 5
{Leadplant ———— 5
1G0Lldenrodummmmmmm e e - 5
! EIndiancurrant coralberry——emeas - 5
{ t B
Owens parteww-w-|Red Clay Prairig---=-—wwww-wew..|Favorable 3,000 |[Big bluestenm —— 15
Normal 2,500 |Switchgrass 20
Unfavorable 1,500 {Little bluestemMemewwunwmunwnna] 20
|Compassplanteceecccecnanvnewe=| 15
{Indiangrass 5
1Side-0ats gramawww oo 5
| IMaximilian sunflowerww—e—wam= -} 5
| |Leadplantew== - } 5
! |
Rosehill: ] ! ! !
Rwwmwmemmmmenewee | C1ay Uplandeewweeescoaeesweaaa -{Favorable ! 5,000 !Big bluestemeweweeeenacnwewen=]| 30
Normal ! 3,500 lLittle bluestem ——— 15
Unfavorable | 2,000 [SwitchgrasSeemeeweeewuewwanwaws] 15
! |Indiangrass 5
| {Side-oats grama - 5
] ITall dropseedeeeeemmm e mmom——— 5
! |Western wheatgrasswemmewaw ———— 5
| |Dotted gayfeather—mmmwwecauee. 5
{ !Leadplant-—---——-——-~~--- ----- 5
t
Shellabarger: ] | }
Sa, Sb, SCuwwwwwwea|Sandy—eewewe—. - |Favorable ! 5,000 }Sand blueStemuwmwwmenummwmmnans] 35
{Normal ! 3,200 |Little bluestemummmmwmmeweeess| 25
Unfavorable | 2,500 |Indiangrass 15
E ;Switchgrass 10
t
Tabler: ! |
Tawmmmmwmamm e | Clay Uplandeemm—eee= emwammweee=|Favorable ! 4,500 jLittle bluestem 25
Normal ! 3,000 |Big bluestem -1 20
Unfavorable | 2,000 |Switchgrass -1 15
| 1 INAIANG T ASS mnun e o e o ot v o o -=! 10
! |Side=0ats gramaweewemmmmeoemw. 5
] 1 IBlUE grama o e o— -——————— 5
] ! |Buffalograsse—- 10
! i
TTb: ! !
Tabler partewew- Clay Uplandeweweewwwswwweaewe|Favorable ! 4,500 |Little bluestemmemmmemae e | 25
Normal ! 3,000 |Big bluestem —— : 20
Unfavorable | 2,000 |Switchgrasseeeweeeeaas P ] B )
1 1 IndiangrasSeeememeeccmnna. w10
! |Side-0ats grama-ww—wesesmee——- 5
! |Blue grama ———— e 5
! |BUffalograssS—mwmmmmeem s e | 10
1

See footnote at end of table.
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TABLE 6,~-~-RANGE PRODUCTIVITY AND COMPOSITION--~Continued

Potential productioni !
Soil name and Range site name ] | Common plant name | Compo-
map symbol Kind of year | .Dry ! {sition
lweight | !
inngngg | Pet
|
Tabler: | !
Drummond parte--}Saline Lowland: Favorable | 7,000 |Prairie cordgrassese—weessee==! 30
Normal | 5,800 |{Switchgrasswwesssseausweauasae=! 10
Unfavorable | 5,000 |IndiangrassSemeeeeeceesecameaens] 10
| JInland SaltgrassSee—wmeeesesees| 10
! ILittle bluestememmsmenvmcnumes]| 5
| [Vine-mesquite—m=weawmmsssneess| 5§
! |Western wheatgrass——w=emweee=a| 5
[Alkali sacaton : 5
|Sunflower 5
|Illinois bundleflowerewweewaes 5
|Sedgemma= - 5
]
t
Vanoss: !
va, Vb, Ve, Vdw---|Loamy Upland- Favorable 5,500 JLittle bluestemeumeemevmneunees! 25
’ Normal 4,000 }Big bluestem 20
Unfavorable 2,50045!Indiangrass 10
1Switchgrass—seseesemnewnneenws! 10
| {Canada wildrye 5
! }Side=-0ats gramamememeeeome—e—=! 5
! |Blue grama ————] 5
| |Tall dropseede—=sw—sesusenewwsas| §
} ;Dotted gayfeatheremmmemmaemane.] 5
Vernon: i |
Ve, Vfwwwwmwwewewa}Red Clay Prairige==wsswweww..-|Favorable | 1,750 |Side-0ats grama=wemweweeceaom= 5
Normal ! 1,350 |Indiangrasss - 15
Unfavorable | 900 ]Big bluesStemuwwuwmowenuwwennwe! 10
| |Switchgrassewememenmeemwenan—ee! 15
| ILittle bluesStemMem—swswwseanwaa! 25
| {Leadplant wa=] 5
! 1Sand bluesSteMe——emmmememeeme=—! 15
E !Blue grama — 5
Waldeck: ! !
Wa Subirrigated Favorable ! 9,000 |Big bluestememwesucuawmenmusna] 20
Normal 8,000 |Indiangrass PO 15
Unfavorable 7,000 |Switchgrass 10
|Eastern gamagrasseweeweweewemea=! 10
|Prairie cordgrasseemmeeeeease=| 10
! {Little bluestemummmmcvonnmmuns] 5
! IMaximilian sunflower-==wweewme- 5
|Alkali sacaton ——— 5
IMeadow dropseedemmmmmemmmman 5
IWestern wheatgrassemeeeewmwees! 5
| Sedge e
|Wholeleaf rosinweedemwmmacwans
Waurika: | !
Whwrrmmmmwmmmemman=|Clay Upland . Favorable ! 3,500 {Little bluestem 25
Normal | 2,300 |Big bluestenm -} 20
Unfavorable | 1,500 |Switchgrass 15
| }Indiangrass 10
! |Side~oats grama 5
] {Blue grama . 5
H |Buffalograss 5
{ |Leadplant - 5
! |Goldenrod 5
; }Indiancurrant coralberry==eee= 5

\'This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.
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TABLE 7.--WINDBREAKS. AND ENVIRONMENTAL PLANTINGS

SEDGWICK COUNTY, KANSAS

Absence of an entry means the species does not grow well in
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the soill
Expected heights of specified trees'at 20 years of age
Soil name and { ] ! . ]
map symbol Eastern | Eastern | Hackberry Honey- | Ponderosa| Russian- | Siberian | Osage=-
cottonwood! redcedar | locust | pine ! olive ! elm orange
Et ! Ft ] Ft Ft | Ft 5 Ft | Et Ft
! ! ! !
Albion: | ! ] | | ]
Aa: { ! | ! |
Albion partewwee- -— | 18 : - { e } 20 ! - { 22 20
] {
Shellabarger part} - | 18 E 27 26 { 24 E 18 } 25 24
!
Tap: ] ] ! ! ! 1
Albion partewee-- | - 18 } - | - } 20 ] - ] 22 ] 20
o] | ! | ! | :
Shellabarger part} - 18 ; 27 H 26 ] 24 ] 18 ! 25 | 24
! | | ]
Blanket: ! ] | ! | !
Ba, Bbwwwwa - e e - | 25 ! 22 ; 22 } 19 } - ! Ly 19
‘ t ]
Canadian: ! | | ! | |
Ca 65 30 e 27 : 35 i 25 | 18 ! 4y ] 22
i ! |
1ch: ! ! ! ! !
Canadian partewe- 65 | 30 ; 27 ; 35 ; 25 } 18 E 4y 22
! !
Waldeck partew—w- } 50 | 30 35 # 40 E 30 E 25 ; 50 25
! i
Carwile: ! ! | ! !
(of 50 :' 25 25 % 22 'l 25 ! - ! 46 22
! | |
Clark: | | | | ! ! !
Tcd: - | ! ! ! | ] ]
Clark partwe—wea- ! - E 24 l 27 ! 30 ! 25 ! 22 ! 40 ] 22
| i i ! | ! |
0St parte—emeawa- ! - :I 25 ;' 28 | 36 {' 26 | - } is ! 23
! ! | | !
Clime: : ! ! ! ! ! | !
Ce - ! 18 22 : 22 i 16 ; 16 ; 23 E 16
| I
Elandco: | ' | ! | |
Ea, Eb, ECwwwwmw—w- 50 ; 30 % 35 i 40 ; 30 ! 25 ' 50 ] 25
! | | i
Farnum: | | ! ! ] } !
Fa, Fb, FCrmw=aemaeee - 5 25 g 25 ! 24 ; 20 { - ! -~ f 19
t [} l t
Goessel: { | | | ! |
Ga, Gbummmwewam—wn— -— i 22 } - - ! 17 { - ! 25 { 17
i ]
Irwin: ! ! ! ! ! i
Ia, Ib, ICmewmwmwwe - ; 18 ; - - ! 17 ! - ; 25 } 17
t {
Lesho: | | | | | ]
La=- 45 ; 25 ! - 35 i 25 i 22 ! -~ ; -
i {
Lincoln: | | ! ! ! !
Lbammmmmmmm i eemm s e e o I e e B & R
! | ! ! ! !
Milan: ! | ! ! | |
Ma, Mb, MCwwwwwmawa ! - | 25 ‘ 25 24 ! 20 ] - ! iy ' 19
! ] ! ! | ! !
Naron: ] ! | ] | ! !
Na - E - ! 24 27 35 E 25 ; - ! 4y 22
| |
Plevna: ! ] ! ! ! |
Pb ! - | - - - ! - ! 15 ! - ! -
! ! ! ! !
Pratt: | ! ! | !
Pe - -] 45 | 16 18 H 28 { 20 i 15 } 36 10
| I

See footnote

at end of table.
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TABLE 7.-~-WINDBREAKS AND ENVIRONMENTAL PLANTINGS~=Continued

Soil name and

|
!

_Expected heights of specified trees at 20 yvears of age

] |
]
Eastern | Hackberry| Honey- | Ponderosa| Russian-

!
!

|
map- symbol | Eastern | Siberian Osage=~
cottonwood! redcedar locust pine olive elm Qrange
| Ft Ft Et Ft Et £t Et
|
Pratt: | |
1pd: ! !
Pratt partwwweee- 45 ! 16 18 28 20 15 36 10
|
Tivoli partwmwe-= - | 18 - - 20 - - .
Renfrow: | | H
Ra, Rh=rmwwmmammwnaea - 20 26 24 16 ; - | 23 ! 16
]
1Re: ! !
Renfrow partewwe- - } 20 26 24 16 5 - = 23 16
Owens part. | ‘ { ! ;
Rosehill: ! ! | |
Rd~ - 17 25 - | 16 ; e ! 23 | 15
{
Shellabarger: ! | !
Sa, Sb, SCewmmmwan 40 g 18 ‘ 27 | 26 24 } - } 25 24
Tabler: ! ! | { ! ! ;
Ta - s 20 - - 17 ; - : 25 1 17
t1b: ! ! |
Tabler parteaeswme- - ; 20 - - 17 ; - ‘ 25 17
Drummond parteww=- . E - - - - = 15 % - -
Urban land: ! ! ] ]
tya: ! ! ! |
Urban land part. E { ;
Canadian partweew=- 65 i 30 a7 35 25 ; 18 } 4y 22
Tub: ! ! ] !
Urban land part. % ‘ I ! ] !
i i
Elandco partew—-- 50 i 30 35 40 30 i 25 | 50 ! 25
! |
tye: ! ! | !
Urban land part. E ; ; } ;
]
Farnum parteeee-—- -— } 25 ' 25 24 20 ; - } - ! 19
! !
Tud: ! | ] ! | !
Urban land part. i l i ! !
| |
Irwin parteeee—e- - % 18 - - | 17 5 - I 25 ! 17
!
1ye: } ! ! ]
Urban land part. | g ! } I ;
Tabler parteeewe -— } 20 H -~ - 17 } - { 25 ! 17
Vanoss: ! | ] ]
Va, Vb, Ve, Vdewmw- - % 20 22 22 19 { - ! -— ! -—
|
Waldeck: | . ! ! !
Wa 50 { 30 35 Lo { 30 { 25 { 50 { 25
Waurika' ! | ! ]
Wb - - 1 20 ! - ! -— -— R - ! - ! .-
1 ! { 1 ! l

1This map unit is made up of two or more dominant kinds of soil.
composition and behavior of the whole map unit.

See map unit description for the
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TABLE 8.--BUILDING SITE DEVELOPMENT

["Depth to rock" and some of the other terms that describe restrictive soil features are defined in the

Glossary.

soil was not rated]

See text for definitions of '"slight," "moderate," and "severe."

Absence of an entry means

| | !
Soil name and Shallow Dwellings ! Dwellings ! Small ! Local roads
map symbol excavations without ! with ! commercial ! and streets
basements basements buildings %
!
Albion: !
Taa: !
Albion parte---|Severe: Slightewmeewweena. =i Slightwwww—eeeas we{Slightemwewewenwes]Slight,
cutbanks cave. E
t
Shellabarger |
parteweweesewe!Slighteveeaws. wmme Slightwseswwaweee|Slightwmmenneewee ! Slight eencnnwaneaa|Moderate:
| low strength.
!
TAb: } !
Albion parte---|Severe: Moderate: |Moderate: |Severe: {Moderate:
cutbanks cave. slope. ! slope. slope. ! slope.
1 1
Shellabarger ! H
parte-ewew<-.|{Moderate: Moderate: Moderate: Severe: {Moderate:
slope. slope. slope. slope. e low strength.
t
Blanket: |
Ba, Bbwwwwwewwwws|{Moderate: Moderate: ‘Moderate: Moderate: {Severe:
too clayey. shrink-swell, shrink-swell, shrink-swell, | low strength.
low strength. low strength. low strength. }
)
]
Canadian: !

Cammmmmmmmemmmeww | MOderate: Severe: Severe: {Severe: {Moderate:
floods. floods. floods. floods. | floods,

{ low strength.

Tcb: !

Canadian part--|Moderate: Severe: Severe: |Severe: {Moderate:
) floods. floods. floods. floods, | floods,
! low strength.
!
Waldeck parte--|Severe: Severe: Severe: {Severe: {Severe:*
{ floods, ! floods. | floods, floods. i floods.
wetness, | wetness, !
cutbanks cave. !
1
]
Carwile: {

Ce - Severe: Severe: | Severe: | Severe: |Severe:
wetness, wetness, | wetness, | wetness, i low strength,
floods. floods, floods, floods, ! shrink-swell.

shrink-swell. shrink-swell. shrink-swell. ;
Clark: !
Tca: I
Clark partweww=w|Slightwweeewee-. === {Moderate: Moderate: Moderate: |Severe;
low strength, low strength, low strength, | low strength.
shrink-swell. shrink-swell. shrink-swell. E
{
Ost parteww—---|Moderate: {Moderate: Moderate: Moderate: |Severe:
too clayey. ! shrink-swell, shrink-swell, shrink-swell, | low strength.
low strength. low strength. low strength. }
Clime: |
Cemmuwmmunnanea—a=! Severe: Moderate: Moderate: !Moderate: {Severe:
too clayey. shrink-swell, depth to rock, shrink-swell, | low strength.
low strength. shrink-swell, slope, !
low strength. low strength. E
]
Elandco: i

Eammuwwwwnewwewwe|Moderate: Severe: Severe: !Severe: {Severe:

floods. floods. floods., E low strength.
t

See footnote at end of table.

I
{ floods.
i
t
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SOIL SURVEY

TABLE 8.--BUILDING SITE DEVELOPMENT--Continued

|

!
Soil name and Shallow Dwellings Dwellings | ~ Small ] Local roads
map symbol excavations without with commercial | and streets

basements basements buildings !

]

i

!

Elandco: !

Eb Severe: Severe: |Severe: Severe: |Severe:
floods. floods. floods., floods. | low strength.

|

Ec Severe: Severe: Severe: |Severe: {Severe:
floods. floods. floods. floods. | floods,

| low strength.
i
Farnum: !

Fa, Fbewwwewwwwww|Moderate: Moderate: Moderate: Moderate: Severe:
too clayey. low strength, low strength, low strength, low strength.

shrink-swell. shrink-swell. shrink-swell,

Fe Severe: Moderate: Moderate: Moderate: Severe:
cutbanks cave. shrinkeswell, shrink-swell, shrink-swell, low strength.

low strength. low strength. low strength.
Goessel: I
Ga, Gbwmmwwwww-w=|Severe: Severe: Severe: Severe: Severe:
too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell,
low strength. low strength. low strength. low strength.
!
Irwin: !
Ia, Ib, ICww==-w-j|Severe: Severe: Severe: Severe: |Severe: .
too clayey. shrink-swell, shrink-swell, shrink-swell, ! shrink-swell,
low strength. low strength. low strength. ! low strength.
!
Lesho: 1

La Severe: Severe: Severe: Severe: {Moderate: .
floods, floods, floods, | floods, { low strength,
wetness. wetness. wetness. wetness. | wetness,

5 shrink-swell.
Lincoln; ]

Lb Severe: Severe: Severe: Severe: |Severe:
floods, floods. floods. floods. | floods.
cutbanks cave. !

!
Milan: !

Ma Moderate: Moderate: Moderate: Moderate: Severe:

too clayey. shrink-swell, shrink-swell, shrink-swell, low strength.
low strength. low strength. low strength.
!
Mb, MCwwwmww--www|Moderate: Moderate: Moderate: Moderate: |Severe:
too clayey. shrink-swell, shrink-swell, shrink-swell, ! low strength.
low strength, low strength. low strength,
slope.
Naron:
Na Slight ewweswnmeee]Slighteceeescasas i Slight vewwwwawewa|Slight s ewwwwwwwwwaiModerate:
low strength.
|
Owens: - !
DC e | SEVErE } Severe: Severe: Severe: {Severe:
too clayey. shrink-swell. shrink-swell. shrink-swell. | shrink-swell.
+
t
od: : !
Owens part-w--=jSevere: Severe: Severe: Severe: |Severe:
too clayey. shrink-swell. shrink-swell. shrink-swell. ! shrink-swell.
]
t
Rock outcrop !
part. E
t
Pits: !
Pa. !
|
Plevna: , !

Pb Severe: Severe: Severe: Severe: |Severe:
floods, floods, floods, floods, | floods,
wetness, wetness. wetness, wetness, { wetness.

See footnote at end of table.
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TABLE 8.--BUILDING SITE DEVELOPMENT-~Continued
Soil name and Shallow Dwellings Dwellings Small Local roads
map symbol excavations without with commercial and streets
basements basements. buildings
Pratt:
Pe Severe: Slighteeweeesswes|Slight wewmmwewew.|Moderate: Slight.
too sandy, slope.
cutbanks cave.
1pq:
Pratt partw----|Severe: Moderate: Moderate: Severe: Moderate:
too sandy, slope. slope. slope. slope.
cutbanks cave.
Tivoli partew--.=|Severe: Moderate: Moderate: Severe: Moderate:
cutbanks cave, slope. . s8lope. slope. slope.
too sandy.
Renfrow:
Ra, Rbwwwwwwwwww.]Severe: Severe: Severe: Severe: Severe:
too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell,
low strength. low strength. low strength. low strength.
1Re:
Renfrow part---jSevere: Severe: Severe: Severe: Severe:
too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell,
low strength. low strength. low strength. low strength.
Owens partwe-w-i{Severe: Severe: Severe: Severe: Severe:
too clayey. shrink-swell. shrink-swell, shrink-swell. shrink-swell.
Rosehill:
Rd Severe: Severe: Severe: Severe: Severe:
too clayey. shrink-swell, shrink-swell, shrink-swell, low strength,
low strength. low strength. low strength. shrink-swell.
Shellabarger: )
Sdwmemmemcnennmea | Slightemeeneneeea ] Slight ceenmemanes | Slight eeceewceenn | Slight emcmecueawas | Moderate:
low strength.
Sb, SCewwwemwwwee!Slightecewnmaccee|Slighteeeennenene]Slighteeeweneeeea!Moderate: Moderate:
slope. low strength.
Tabler:
Ta - Severe: Severe: Severe: Severe: Severe:
too clayey. shrink-swell, shrink-swell, shrink-swell, low strength,
low strength. low strength. low strength. shrink-swell.
1Tb:
Tabler partew--|Severe: Severe: Severe: Severe: Severe:
too clayey. shrink-swell, shrink-swell, shrink-swell, low strength,
low strength. low strength. low strength. shrink-swell.
Drummond part--|Severe: Severe: Severe: Severe: Severe:
too clayey, floods, wetness, floods, low strength,
wetness. shrink-swell, floods, shrink-swell, shrink-swell.
low strength. shrink-swell. low strength.
!
Urban land: !
1va: .
Urban land
part.
Canadian part--{Moderate: Severe: Severe: Severe: Moderate:
floods. floods. floods. floods. floods,
low strength.
" 1ub:
Urban land !
part.
Elandco part---i{Moderate: Severe: Severe: Severe: Severe:
floods. floods. floods. floods. low strength.

See footnote at end of table.

}
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TABLE 8,~~BUILDING SITE DEVELOPMENT~--Continued

Soil -name and Shallow Dwellings Dwellings Small Local roads
map symbol excavations without with commercial and streets
basements basements buildings
Urban land:
Tue:

Urban land

part.

Farnum parte-e-s;Severe: Moderate:: Moderate: Moderate: Severe:
cutbanks cave, shrink-swell, shrink-swell, shrink-swell, low strength.

Tud:
Urban land
part.

Irwin part-eaws

tye:
Urban land
part.

Tabler parfee=s

Vanoss:
Va, Vb, Ve, Vde—-

Vernon:
Ve, Vfeweewaneaaas

Waldeck:
Wa

Waurika:
Wb

Severe:
too clayey.

Severe:
too clayey.

Moderate:
too clayey.

Severe:
too clayey.

Severe:

floods,
wetness,
cutbanks cave.

Severe:
wetness,
too clayey.

low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Moderate: .
shrink-swell,
low strength.

Severe:
low strength,
shrink=swell,

Severe:
floods.

Severe:
wetness,
shrink<swell,
low strength.

low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Moderate:
shrink-swell,
low strength.

Severe:
low strength,
shrink-swell.

Severe:
floods,
wetness.

Severe:
wetness,
shrink-swell,
low strength.

low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Moderate:
shrink-swell,
low strength.

Severe:
low strength,
shrink-swell,

Severe:
floods.

Severe:
wetness,
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
low strength,
shrink-swell.

Moderate:
low strength,
shrink-swell.

Severe:
low strength,
shrink-swell.

Severe:
floods.

Severe:
low strength,
shrink-swell.

IThis map unit is made . up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.
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TABLE 9.-~SANITARY FACILITIES

["Depth to rock" and some of the other terms that describe restrictive soil features are defined in the

Glossary.
rate soils,

See text for definitions of "slight," "moderate," "good," "fair," and other terms.used to
Absence of an entry means soil was not rated]

! ! !
Soil name and ! Septic tank ! Sewage lagoon Trench ! Area H Dally cover
map symbol absorption | areas sanitary ! sanitary ] for landfill
fields landfill | landfill !
! !
| ]
Albion: ! !
Taa: | i
Albion parte=we—-iSlighteewewe<w-.<lSevere: |Severe: |Severe: {Fair:
seepage. | seepage. | seepage. ! thin layer,
| ! too.sandy.
]
! |
Shellabarger part|Slight-weewwwwwe<|Moderate: 1Slightwwemeecewen!Slightemeemeeewe=|Good..
seepage, | |
slope. ! !
! i
Tab: ! !
Albion partewew--|Moderate: Severe: Severe: |Severe: iFair:
slope. seepage, seepage. | seepage. ! thin- layer,
slope. ! | slope,
! ! too sandy.
!
t {
Shellabarger part|Moderate: Severe: Slightewweweeweue|Moderate: |Fair:
slope. slope. | slope. | slope.
) ]
[} t
Blanket: ! ]
Ba - Severe: Slightewwwwewwwwe]Moderate: Slightwewwwewewe=|Fair; .
percs slowly. too clayey. i too clayey.
!
Bbuennssnenmmmmeanw | Severe; Moderate: Moderate: iSlightewa—weeeesa|Fair;
percs slowly. slope. too clayey. } | too clayey.
| !
Canadian: ! !
Cammmmmsmenneesenss | Moderate: Severe: |Severe: Severe: |Good,
floods. seepage, | seepage. seepage. |
floods. . |
!
Tcb: !
Canadian part----|{Moderate: | Severe: Severe: Severe: | Good.
floods. seepage, seepage. seepage. ]
floods. H
, ! i
Waldeck partewwe--lSevere: Severe;: | Severe: | Severe: |Good.
i floods, floods, t'loods, tloods, }
wetness, seepage, seepage, seepage, |
wetness., wetness. wetness. !
)
t
Carwile: | I
Ce. - |Severe: Severe: | Severe: {Severe: |Poor:
| percs slowly, wetness, floods, | wetness, | thin layer.
wetness, floods. too clayey. | floods. !
floods. : ! 1
! !
t
Clark: !
Tcd: !
Clark parte«==---{Moderate: Moderate: Slightwwwewewsmms | Slighteeeenwwanas]Good.
percs slowly. seepage, !
slope. '
.
]
08t partewwwe-we-jSevere: Moderate: Moderate: 1Slighteeceeuunwwe|Fair:
percs slowly. slope. too clayey. | too clayey.
!
{
Clime: |
Cemm - Severe: Severe: Severe: 1Slightwewmewnwwew]Poor:
percs slowly, depth to rock. too clayey, ! too.clayey.
depth to rock. depth to rock. | |
)
! !
Elandco: ) ! ! i
Eamewenwnnenneweews|Moderate: Moderate: Moderate: {Moderate: |Fair:
percs slowly. seepage. floods. i floods. | too clayey.
! !

See footnote at end of table.
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TABLE 9.-=-SANITARY FACILITIES-~Continued

SOIL SURVEY

| i
Soil name and Septic tank | Sewage lagoon | Trench ] Area | Daily cover
map symbol absorption areas sanitary | sanitary | for landfill
fields landfill JI landfill i
]
! !
Elandco: ! !
Ebwrmmamm e anmm—aaaa | SEVEre Severe: Severe: |Severe: {Fair:
floods. floods. floods. | floods. ! too clayey.
! |
Ec Severe: Severe: Severe: |Severe: {Fair:
floods. } floods. floods. | floods. | too clayey.
! {
Farnum: ! !
Fa Severe: Slightewewweewews]Moderate: Slightwwewewwaweew{Fair:
percs slowly. too clayey. | too clayey.
!
Fb Severe: Moderate: Moderate: Slightewewwcuanees|Fair:
percs slowly. slope. too clayey. | too clayey.
1
]
Fe Severe: Severe: Severe: |Slightemw~weweeews|Fair:
percs slowly. seepage. wetness, | } thin layer.
seepage. ! !
|
Goessel: |
Ga, Gbewwwwmweww—a|Severe: Slighte=we<<ewe-s|Severe: Slighteewwawawea-]Poor:
percs slowly. too clayey. | too clayey.
| ] :
Irwin: ! !
Ta, Ib, ICwwmwwww=-iSevere: Moderate: Severe: }Slightwewescwwass]|Poor:
percs slowly. slope. too clayey. ! ! too clayey.
|
Lesho: !
La Severe: Severe: Severe: Severe: |Fair:
floods, floods, floods, floods, ! thin layer,
‘'wetness. wetness. wetness., wetness. | area reclaim.
!
Lincoln: | ] |
Lb Severe: Severe: Severe: |Severe: JFair: .
floods. seepage, floods, floods, | too sandy.
floods. seepage. seepage. ]
|
Milan: !
Ma, Mb, MCewwwwwww-|Severe: Moderate? Moderate: Slightwmmwawmme—w={Fair;
’ percs slowly. slope. too clayey. ! too clayey.
]
]
Naron: !
Naww: - Slightwwmeeessew=|Moderate: Moderate: Moderate: {Good.
seepage. seepage. seepage. ]
!
Owens: !
Oc -=|Severe: Moderate: Severe: Slighteweswwwwaew.|Poor:
percs slowly. slope. too clayey. | too clayey,
| area reclaim.
!
od: ] |
Owens partwewees--}Severe: Moderate: Severe: Slightewwweemewwe=|Poor:
percs slowly. slope. too clayey. | too clayey,
| area reclaim.
|
Rock outcrop H
part. g
Pits: |
Pa. !
]
Plevna: !
Pbaw Severe: Severe: Severe: |Severe: {Poor:
floods, floods, floods, floods, | wetness.
wetness. | wetness, wetness. wetness. i
! !
Pratt: ! ! ! i
Pc Slighteeewnueeee=]Severe: Severe: |Severe: |Fair:
| seepage. seepage. | seepage. ; too sandy.

See footnote at end of table.
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TABLE 9.-~SANITARY FACILITIES-~Continued

95

1
t
[}
3

] !
Soil name and Septic tank Sewage lagoon | Trench ! Area H Daily cover
map symbol absorption areas | sanitary sanitary ! for landfill
fields j landfill landfill 1
! !
] ! i
Pratt: ! ! !
Tpd: | ! !
Pratt partee=wwe---{Moderate: {Severe: |Severe: Severe: |Fair:
slope. seepage, | seepage. seepage. | too sandy,
slope. ! ! slope.
]
1 ! |
Tivoli parte=eew-iModerate: Severe: Severe: Severe: | Poor:
slope. 1 seepage, seepage, seepage. } thin layer,
slope. too sandy. ! too sandy.
¥
H i
Renfrow: H |
Ra, Rbwwwwwwwwaww.-iSevere: Moderate: Severe: Slightweswewewewa!Poor:
percs slowly. slope. too clayey. | thin layer.
]
TRe: !
Renfrow parte----{Severe: Moderate: Severe: 3lightwwwwwseuemwea|Poor:
percs slowly. slope. too clayey. ! thin layer.
. ] |
OWeNS partwwew-w-|}Severe: Moderate: Severe: Slightewwwwswsaes!Poor:
percs slowly. slope. too clayey. i too clayey,
| area reclaim.
| !
Rosehill: ! |
Rwevwrewcwnewnwee=|Severe: Severe: Severe: [Slightemeeewsaeews!Poor:
percs slowly, depth to rock. too clayey. ! ! too clayey.
depth to rock. E | H
. . : !
Shellabarger: | | H i
Sa, Sb, SCewwwwwwwwe|Slighteewceewewwe=|Moderate: Slightweeeewesews]Slightesssameaawa]|Good.
| seepage, i
! slope. !
1
[}
Tabler: !
Ta - -{Severe; Slightwweeweswewea]Severe: |Severe: {Poor:
percs slowly, wetness, wetness. | hard to pack,
wetness. ; too clayey. ! too clayey.
1
1Tb: ] ! ! !
Tabler partwwwm..-}Severe: Slightwwsesssaaaa]Severe: Severe: {Poor:
. | percs slowly, wetness, wetness., | hard to pack,
{ wetness. too clayey. | too clayey.
| | :
Drummond partwe--]Severe: Severe: Severe: Severe: {Poor:
| percs slowly, wetness. too clayey. wetness. i too clayey,
wetness.. ! hard to pack.
] ]
i 1 I
Urban land: H ! !
va: | ! l |
Urban land part. | | } !
1 ]
i ! 1 |
Canadian parte---{Moderate: | Severe: Severe: | Severe: 1Good.
floods. seepage, seepage. | seepage. !
floods. ! i
| i
Tub: | !
Urban land part. | ;
| !
Elandco partew-w.--|Moderate: Moderate: Moderate: {Moderate: {Fair:
percs slowly. seepage. floods. { floods. | too clayey.
| i
1ye: | !
Urban land part. | H ]
] ] 1
b ] !
Farnum parte=-—---|Severe: Severe: |Severe: |SlightewesewawewsFair:
percs slowly. seepage. | wetness, ! ! thin layer.
5 seepage. ! E
t ! !

See footnote at end of table.
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TABLE 9.-~-SANITARY FACILITIES--Continued

SOIL SURVEY

! ]
Soil name and | Septic tank | Sewage lagoon Trench | Area ! Daily cover
map symbol ! absorption areas sanitary sanitary | for landfill
! fields landfill landfill 1
! !
! ! {
Urban land: ] ! !
Tud: ! ! !
Urban land part. | ! !
! ]
Irwin partew-=---|Severe: Moderate: Severe: Slightwwwwwmweweae]Poor:
| percs slowly. slope. too clayey. i too clayey.
! !
Tue: ] | |
Urban land part. | ' ! !
! ] !
Tabler partew==--|Severe: Slightewwweweswa.|Severe: Severe: | Poor:
| percs slowly, wetness, wetness. { hard to pack,
wetness. too clayey. ! too clayey.
|
Vanoss: !
Va, Vb, Ve, Vdewww=|Slightew=w-ewse..|Moderate: Moderate: Slightwwwwwwmeaw=|Fair:
seepage. too clayey. | too clayey.
|
Vernon: ]
Ve, Vfewweewaeeeam|Severe: Moderate: Severe: |Slightwewwwewwwea]Poor:
percs slowly. slope. too clayey. ! ! too clayey.
| i
Waldeck: | ) !
Wa Severe: Severe: Severe: |Severe: |Good.
floods, floods, floods, | floods, 1
wetness, | seepage, seepage, | seepage, !
wetness. | wetness. | wetness. |
| |
Waurika: . ! !
Wb Severe: Slight=wwemeweswws|Severe: |Severe: |Poor:
percs slowly, too clayey. | wetness. | thin layer.
wetness. ; E | |
! |

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.
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‘TABLE 10.-~CONSTRUCTION MATERIALS

["Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the

Shellabarger parte-

Glossary. See text for definitions of "good," "fair," "poor," and "unsuited." Absence of an entry
means soil was not rated]
! !
Soil name and Roadfill Sand | Gravel Topsoil
map Symbol : |
I
!
|
Albion: !
Taa: !
Albion partwweweees|Go0d=—mememaemmeene.=|Fair: |Fair: Good.,
excess fines. | excess fines.
!
!
1
]

Tab;
Albion partee--

Fair:
low strength.

Good [RURUR

Shellabarger parte-

Blanket:

Ba, Bbummewwmwwamameee

Canadian:
Ca

Tcb:
Canadian parte-—w-——.-

Waldeck part—ee—e--

Carwile:
CQumare -

Clark:
Ted:
Clark partemeeceeea.

0st partewewmmmees -

Clime:
Ceww

Elandco:
Ea, Eb, ECmwamcswwwwes.

Farnum:
Fa, Fb

FQew

Goessel:

T 1 Y —

See footnote at en

Fair:
low strength.

Poor:
low strength.

Fair:
low strength.

|Fair:
low strength.

Fair:
wetness.

Poor:
low strength,
shrink-swell.

Poor:
low strength.

Poor:
low strength.

{Poor:
low strength,
area reclaim.

Poor:
low . strength.

Poor:
low strength.

Poor:
low strength.

Poor:
shrink-swell,
low strength.

d of table.

|Poor:

| excess fines.

Fair:
excess fines.

Poor:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Fair:
excess fines.

Unsuited:

excess fines.
!
]

Unsuited:
excess fines.

Unsuited:
excess fines.

suited:

]
t
]
t
!
1Un
| excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.
!
|Fair:

excess fines.

Unsuited:
| excess fines.

Unsuited:
excess fines.

Fair:

excess fines.
]
tUnsuited:
excess fines.

{Unsuited:

| excess fines.
!

|

!Unsuited:
excess fines.

{Unsuited:
excess fines.
Unsuited:

excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:

n
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

!
{
!
!
!
!
!
|
!
!
]
!
{
!
!
!
{
!
{
!
!
!
I

Fair:

a
thin layer.
Fair:
slope.

Fair:

a
thin layer.

Fair:
thin layer.

Good.

Poor:
thin layer.

ai
too clayey.

a
too clayey.
too clayey.

Fair:
too clayey.

Good.

Fair:

a
thin layer.

Poor:
too clayey.
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TABLE 10.-~CONSTRUCTION MATERIALS-~Continued

Soil name and

Roadfill Sand Gravel Topsoil
map symbol
Irwin:
Ia, Ib, ICwewemwwwwweeiPooOr: Unsuited: Unsuilted: Fair:
shrink-swell, excess fines. excess fines. thin layer,

Lesho:
La

Lincoln:
Lb

Milan:
Ma, Mb,

MO wmmawommaam

Naron:

Nawwwe

Owens:
Oc -

1od:
Owens parteawwemese-
Rock outcrop part.

Pits:
Pa.

Plevna:
Pb -

Pratt:
Pc .

fpd:
Pratt parteeweeeeaes

Tivoll partesewwwews

Renfrow:
Ra, Rb

TRe:
Renfrow part-emwwe—w-

Owens parteeewawee=

Rosehill:
Rd

low strength.

Fair:

low strength,
wetness,
shrink-swell.

[ 670 Yo PPa U,

Poor:
low strength.

Fair:
low strength.

't Poor:

shrink-swell,

Poor:
shrink-swell.

Poor:
wetness.

Good

Good

Good

Poor:
low strength,
shrink-swell,

Poor:
low strength,
shrink-swell,

Poor:
shrink-swell,

Poor:
low strength,
shrink-swell.

See footnote at end of table.

|Fair:
| excess fines.

Fair:
excess fines,

]
{Unsuited:
excess fines.

Poor:
excess fines.

Unsuited:
excess fines.

|Unsuited:
excess fines,

Fair:
excess fines.

Fair:

Fair:
excess fines.

Fair:
excess fines.

Unsuited:
excess fines.

|Unsuited:
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines.

excess fines.

Unsuited:
excess fines.

Unsuited:

xcess fines.

Unsuited:
excess fines,

Unsuited:
excess fines.

Unsuited:

n
excess fines,.

Unsuited:

n
excess fines.

!
|
!
!
!
{
|
!
!
]
|
b
I
!
!
!
!
!
!
!
!
!
!
!
!

Unsuited:
excess fines.

Unsuited:
excess fines.
|
{
Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

suited:
xcess fines.

=]
o3

Unsuited:
excess fines.

too clayey.

Good.

Poor:

o
too sandy.

Fai
thln layer.

Good.

Poor:

o
too clayey.

Poor:

o
too clayey.

Po
etness.

Fair:
too sandy.

Fair:
too sandy,
slope.

Po
oo sandy.

Fair:
too clayey,
thin layer.

Fair:
too clayey,
thin layer.
Poor:

0
too clayey.

or.;

0
too clayey.

|
{
!
]
!
!
!
!
!
]
!
{
!
!
!
|
!
|
|
|
{
!
|
!
!
|
!
|
!
!
!
!
!
!
|
!
!
|
!
]
!
!
!
|
}
]
!
|
| t
|
!
!
!
i
!
]
!
|
!
|
!
!
!
!
]
!
f
]
I
i
]
!
Ip
|
|
]
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Soil name and Roadfill Sand Gravel Topsoil
map symbol
Shellabarger:
Sa, Sb, SCewwwwwwwww-|Fair: Poor: Unsuited: Fair:
low strength. excess fines. excess fines. thin layer.
Tabler: .
Ta Poor: Unsuited: Unsuited: Fair:
low strength, excess fines, excess fines. thin layer.
shrink-swell.
TTp:
Tabler partewwwwww={pPoor: Unsuited: |Unsuited: Fair:
low strength, excess fines. excess fines. thin layer.
shrink-swell.
Drummond partewwwe-=«jPoor: !Unsuited: {Unsuited: Poor:
low strength, | excess fines. excess fines. area reclaim.
shrink-swell,

Urban land:
Tva:
Urban land part.
Canadian parteeeea.
1ub:
Urban land part.
Elandco parte—eee--
e
Urban land part.
Farnum partee—wemae
Tua:
Urban land part.

Irwin parteesseaeaa

1ue:
Urban land part.

Tabler parteee-weew-

Vanoss:
Va, Vb, Vg, Vdw—wwwwa

Vernon:
v;

L

Waldeck:
Wa

area reclaim.

Fair:
low strength.

Poor:
low strength.

Poor:
low strength.

Poor:
shrink-swell,
low strength.

Poor:
low strength,
shrink-swell,

Poor:
low strength.

Poor:
shrink-swell,
low strength.

Poor:
shrinke-swell,
low strength.

Fair:
wetness.

See footnote at end of table.

Unsuited:

Unsuited:
excess fines.

Fair:
excess fines.

Unsuited:
excess fines.

|
lUnsuited:
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Fair:
excess fines.

excess fines.-

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

!
t
]
i

|Unsuited:

| excess fines.
[}

]

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines,

Good.

]
(o3

[

s

layey.

]

air:
thin layer.

Fair:
thin layer,
too clayey.

]
o ®

ir:
hin layer.

Fair:
thin layer.

Fair:
thin layer.

Fair:
too clayey.

Q
o
o]
joN
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TABLE® 10.-=~CONSTRUCTION MATERIALS~~Continued
. | ] ‘
Soil name and Roadfill Sand ! Gravel ! Topsoil
map symbol ] ]
! 1
i !
| |
Waurika: ] |
WD oot oo o om s s et o vm mava wn mmm e oa | POOT Unsuited: |Unsuited: |Fair:

low strength, excess fines, | excess fines. | thin layer.
shrink-swell. { {
]

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.
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["Seepage" and some of the other terms that describe restrictive soil features are defined in the Glossary.
Absence of an entry means soil was not evaluated])

Soil name and Pond Embankments, Drainage Irrigation Terraces Grassed
map symbol reservoir dikes, and and waterways
areas levees diversions
Albion:
Aa:
Albion part=we-«|Seepage====mmwas|Seepagee===wsee|Not neededem=w=|{Soil blowing---|Too sandy, Droughty,
soil blowing. rooting depth.
Shellabarger
parte—wwe-ww.--|Seepage=we-=ww=llow strength, Not needed-=-=-{Soil blowing---|Too sandy, Favorable.
piping. soil blowing.
TAb:
Albion part----|Seepage===-swsws|Seepage-==~=w-=|{Not needed=-—--=|{Soil blowing, Too sandy, Droughty,
slope. soll blowing. rooting depth.
Shellabarger
partesswwwesees]Seepageewe——wieeajLow strength, Not needed---=-<|Soil blowing, Too sandy, Favorable.
piping. slope. soil blowing.
Blanket:
Ba, Bbhwwwmweuwwes!Seepage—mmm—mem Pipingeeewe~w.-|Not needed-ww=-|{Favorable<=www-|Favorable-«----|{Favorable,
Canadian:,
Cammwnnwmvmnmnnan | 3€6PaECwwm=e=ee |Favorable«wwe-=|Not needed=w-==}S0il blowingw--|Not needede----|Erodes easily.
Tcb:
Canadian part--{Seepage=—wwwww={Favorable«wwee<|Not neededem=w==}{S0il blowinge=--|Not neededweww-]|Erodes easily.
Waldeck parte—--|Seepagew—emwwww<|Scepage—mmmmans]Fl00dsenwesus=e|Floods, Not neededwwwww]Favorable.
wetness,
soil blowing.
Carwile:
Ce Favorablewwww=<|Favorableww=e=w=-}Percs slowly, Slow intake, Not neededw=www|Percs slowly,
floods, wetness, wetness,
poor outlets. soil blowing.
Clark:
Tcd:
Clark parte=w--|Seepagewewweewew|favorableewwww-|{Not neededuewew|Favorableewww-w|Erodes easily Erodes easily.
0st partewwwee=!Favorabléweeee-|Favorableeeee..|Not neededewwwe<|Favorableewwesw-!Favorableeee-e=|Percs slowly,
erodes easily.
Clime:
Cemmmanmnsweewews{Depth to rock Thin layere—w--}Not needede----|Droughty, Depth to rock, (Depth to rock,
rooting depth.| erodes easily.] erodes easily.
Elandco:
Ea Seepage Piping Not neededwmw=w]|Erodes easily--|Not needede=-~=|Favorable.
Eb Seepage Piping Not needed=ww-=|Floods, Not needed==--~~|Favorable.
erodes easily.
Ec Seepag Piping Not neededwmw=ww|Floods, i Not neededw~~ww{Favorable.
erodes easily.
Farnum:
Fa Favorablemmem=e|Favorableewee=e=|Not neededwmme=|{Favorableeewe=e|Favorablemmwe=m=|Favorable,

See footnote at end of table.

1




102

SOIL SURVEY

TABLE 11.--WATER MANAGEMENT-~Continued

Soil name and Pond Embankments, Drainage Irrigation Terraces Grassed
map symbol reservoir dikes, and and waterways
areas levees diversions
Farnum:
Fb Favorablewemwsew|Favorabléeeee==|Not neededwwwe=|Favorableweweu.|Favorablew===-=-}|Favorable,
Fe Seepageeww—e=w=w|{Favorables-=s<«|Not neededw=w--|Favorablew=www-|Not needed-----|{Favorable,
Goessel:
Ga, Obwwwwwmwwwes|Favorablewe=wwe|Hard to packe--|Percs slowly---|Slow intakew=<-|Not neededww==-|{Percs slowly.
Irwin:
Ia, Ib, I¢w=w=ww-|Depth to rock Hark to pack---|Favorable-www-=|Slow intake Percs slowly---{Favorable,
erodes easily.
Lesho:
La Favorablewww-—=w|Seepagewmeew=w«|Fl00d3wesnaeeee |[F100dSwwwnaweue|Not neededm—-=<|Favorable.
Lincoln:
Lb Seepagew—emm——=e|Seepageeweave=ea|Fl00dSewwwmawua]Seepage, Not needed==e-=]Favorable.
fast intake.
Milan:
Ma, Mb, MCe=wwww=w-|Favorable~--<s-|Favorable-=ws-<|{Not needed-----{Slow intake, Favorable=----={Favorable,
slope. !
|
Naron:
Na Seepagemmmmnmma | Pipingecweweess | Not neededwmme={S0il blowingww-|Not neededw=~-|Erodes easily.
Qwens: :
Oc Favorableww=-<w|Hark to pack---iNot needed«-~-=iDroughty, Rooting depth, {Droughty,
percs slowly. percs slowly. erodes easily.
Tod:
Owens partwww=w=!Favorable=-=ww-w|Hard to pack---{Not neededws---|Droughty, Percs slowly, Droughty,
percs slowly. rooting depth.| erodes easily.
|
Rock outcrop ]
part.
Pits:
Pa.
Plevna:
Pb Seepagemencunes|Seepageumvesnes {F100d3ewwwwwwwe{Floods, Not needed=--=--|Wetness.
wetness,
soil blowing.
Pratt:
Pc Seepageww===-==w!Piping, Not needede----|Fast intake, Too sandy, Droughty.
seepage. soil blowing. soil blowing.
Tpd: .
Pratt partee---]Seepage-=we=-=--«}{Piping, Not neededwmwww|Fast intake, Too sandy, Droughty.
seepage. soil blowing. soil blowing.
Tivoli partew---}Seepageewwewee=s. Seepage—------~ Not needed-~---|Fast intake, Too sandy, Droughty.
droughty, soil blowing. |
soil blowing.
Renfrow: :
Ra, Rbwwwwwwwwww-|Favorablewwee-=|Hard to pack---{Not needed-----|Erodes easily, |Erodes easily, |{Erodes easily,
percs slowly. percs slowly. percs slowly.
TRe:
Renfrow parte--|Favorableww--«-lHard to pack--«|Not neededw-<--|Erodes easily, {Erodes easily, |Erodes easily,
percs slowly. percs slowly. percs slowly.
Owens partew-e--|Favorable-ww---j{Hard to pack---|Not needed~----|Droughty, Rooting depth, |Droughty,

See footnote at end of table.

percs slowly.

percs slowly.

erodes easily.
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TABLE 11.~-~WATER MANAGEMENT-~Continued
Soil name and. Pond Embankments, Drainage Irrigation Terraces Grassed
map symbol reservoir dikes, and and waterways
areas levees diversions
Rosehill:
Rd Depth to rock Thin layer, Not neededww~==|Slow intake, Depth to rock Rooting depth.
hard to pack. rooting depth.
Shellabarger:
Sa, Sb, SCemwwemew|Seepage—wwwwwwe|Pipingeewswwwes|Not neededemmw=|{S0il blowing=~-|Soil blowing=--|Favorable,
Tabler:
Ta -— Favorablewmw===iHard to packe-={Percs slowly---|Slow intake, Not neededw=m==|Percs slowly.
percs slowly.
1Tb:

Urb
1y

1y

1y

1y

1y

Van
Va

Ver
Ve

Tabler partewe-

Drummond partw-

an land:

a:

Urban land
part.

Canadian parte-

b:
Urban land
part.

Elandco parte--

c:
Urban land
part.

Farnum partewe-

d:
Urban land
part.

Irwin parte-—ee-

e:
Urban land
part.

Tabler partwwow-

088

, Vb, Ve, Vdew-
non:

L7 JS——

Waldeck:

Wa

Wau
Wb

rika:

Favorablewemwwme-

Favorablewmmume-

Seepage=mememe

Seepagemm—menee-

Seepagemmmunman

Depth to rock

Favorablewewew-

Seepagemmename~

Favorablémmwam-

Seepaglmmmmmmaas

Favorablewwwe-—-

Hard to packe--

Piping,
hard to pack.

Favorablewwwew=

PLpingesmamamun

Favorablewe—awm-

Hard to packe-=

Hard to pacKewe

Pipingeme-mee--

Hard to packe==-

Seepagemmmmmmn=

Hard to pack,
wetness.

Percs slowly=--

Percs slowly,
floods.

Not needed=wwwmw

Not neededmw—mw-

Not needed—wwwm=

Favorable~wee—swe

Percs slowly=w=-

Not neededwwemse

Not neededwwmw-

FloodS=ewwwasmx

Percs slowly=--

Slow intake,
percs slowly.

Slow intake,
excess sodium.

Fast intake,
soil blowing.

Favorablemmmeuns

Slow intakewww-

Slow intake,
erodes easily.

Slow intake,
percs slowly.

Favorablewmwee=

Droughty,
percs slowly.

Floods,
wetness.

Wetness,
slow intake,
percs slowly.

Not needed—-—ww—w-

Not needed=wmw=

Not needed=mmw=

Not needed-wmw=

Favorableemwews

Percs slowlyew-

Not needed=wew=

Favorablewwwew-

Percs slowly---

Not needede=mw=

Not neededwwwws

Percs slowly.

!

|Droughty,
erodes easily,
excess salt.

Favorable.

Favorable.

Favorable.

Favorable.

Percs slowly.

Favorable.

!
| Droughty,
percs slowly.

Favorable.

Wetness,
percs slowly.

1

1This map unit is made up of two or more dominant kinds of s0il. See map unit description for the
composition and behavior of the whole map unit.
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TABLE 12.,--RECREATIONAL DEVELOPMENT

["Percs slowly" and some of the other terms that describe restrictive soil features are defined in the
Glossary. See text for definitions of "slight," "moderate," and "severe." Absence of an entry means
soil was not rated]

Soil name and Camp areas Picnic areas Playgrounds Paths and trails
map symbol
Albion:

Aa:

Albion parteewwwew==|sSlight Slight Moderate: Slight.
slope.

Shellabarger part--{Slight Slight Moderate: Slight.
slope.

Tap:

Albion partwww-weeejModerate: Moderate: Severe: Slight.
slope. slope. slope.
Shellabarger part--{Moderate: Moderate: Severe: Slight.
slope. slope. slope.
Blanket:

Ba Moderate: Slight Moderate: Slight.
percs slowly. percs slowly.

Bb Moderate: Slightwsswswenaesawws |Moderate: Slight.
percs slowly. slope,

percs slowly.
Canadian: '

Ca Severe: Moderate: Moderate: Slight.
floods. floods. floods.

teo: .

Canadian parte---.-jSevere: Moderate: Moderate: Slight.
floods. floods. floods.
Waldeck partew=eewsjSevere: Moderate: Moderate: Slight.
floods. wetness, floods,
wetness,
Carwile: ) .

Ce Severe: Severe: Severe: Severe:
wetness, wetness. wetness. wetness.
floods,

Clark:
Tcd:
Clark parteewwew---{Moderate: Moderate: Moderate: Moderate:
too clayey. too clayey. slope. too clayey.
0st parteewweeee---{Moderate: Moderate: Moderate: Moderate:
too clayey, too clayey. too clayey, too clayey.
percs slowly. percs slowly,
slope.
Clime:

Ce Severe: Severe: Severe: Severe:

too clayey. too clayey. too clayey. too clayey.
Elandco:

Ea - Moderate: Moderate: Moderate: Slight.

floods, dusty. dusty,
too clayey.

Eb=ew Severe: Moderate: Moderate: Slight.
floods. floods. floods.

Ec Severe: Moderate: Severe: Slight.
floods. floods. floods,

See footnote at end of table,
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TABLE 12.--RECREATIONAL DEVELOPMENT--Continued
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]
! Paths and trails

See footnote at end of table.

S0il name and Camp areas Picnic areas Playgrounds
map symbol
Farnum:

Fa Moderate: Slight Moderate: Slight..
percs slowly. percs slowly.

Fb Moderate: Slight Moderate: Slight.
percs slowly. percs slowly,

slope.

Fe Moderate: Slight Moderate: Slight.

percs slowly. percs slowly.
‘Goessel:

Ga, Gbwwwwwwwwwnwwwwa|Severe: Severe: Severe: Severe:

percs slowly. too clayey. percs slowly. too clayey.
Irwin:

Ja, Ib, ICwmwmw=w—we==|Severe: Moderate: Severe: Moderate:

percs slowly. too clayey. percs slowly. too clayey.
Lesho:

La Severe: Moderate: Moderate: Moderate:
floods, floods, floods, wetness.,
wetness, ‘wetness. wetness,

percs slowly.
Lincoln: ]

Lb Severe: Severe: Severe: |Severe:

floods. floods. floods. floods.
Milan: )
Ma, Mb, MCwwwwwwwwewwe|Moderate: Slight Moderate: Slight.
percs slowly. percs slowly,
slope.
Naron:
Na Slight Slight - Slightecwecwewunceaw=!Slight.
Owens:

Oc Severe: Severe: Severe: Severe:
too clayey, too clayey. too clayey, too clayey.
percs slowly. percs slowly.

Tod:.

Owens partemewewee.|Severe: Severe: Severe:’ Severe:
too clayey, too clayey. slope, too clayey.
percs slowly. too clayey.

Rock outcrop part.

Pits:

Pa.

Plevna:

Pb Severe: Severe: Severe: Severe;:
floods, wetness. floods, wetness.
wetness. wetness.

Pratt:

Pc Moderate: Moderate: Moderate: Moderate:
too sandy. too sandy. too sandy, too sandy.

slope.

Tpd:

Pratt partewwewe---{Moderate: Moderate: Severe: Moderate:
too sandy, too sandy, slope. too sandy.
slope. slope.

Tivoli partw-wew-.lSevere:. Severe: Severe: Severe:
too sandy, too sandy, too sandy, too sandy,
dusty. dusty. dusty. dusty.
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TABLE .12.--RECREATIONAL DEVELOPMENT=-=Continued

tye:
Urban land part.

Tabler partesewewe.

Vanoss:
Va -

percs slowly.

Severe:
percs slowly.

too clayey. .

Moderate:
too clayey,.

Slight

Slight

See footnote at end of table.

percs slowly.

Severe:
percs slowly.

Slight

Soil name and Camp areas Picnic areas Playgrounds Paths and trails
map symbol
Renfrow:

Ra, Rb Severe: Moderate: Severe: Moderate:
percs slowly, too clayey. percs slowly, too clayey.
too clayey. slope.

" 1Re:

Renfrow part-we----ijSevere: Moderate: Severe: Moderate:
percs slowly, too clayey. percs slowly, too clayey.
too clayey. slope.

Owens parteewwwwesss;Severe: Severe;: Severe: Severe:
too clayey, too clayey. too clayey, too clayey.
percs slowly. percs slowly.

Rosehill:

Rdeaeew Severe: Severe: Severe: Severe:
percs slowly, too clayey. peres slowly, too clayey.
too clayey. too clayey.

Shellabarger:
Sa, Sb, SCwmwwmweewewe|Slight Slight Moderate: Slight.
slope.
Tabler: }

Ta Severe: Moderate: Severe: Moderate:
percs slowly. too clayey. percs slowly. too clayey.

1Tb:

Tabler partewwe<w-esjSevere: Moderate: Severe: .tModerate:
percs slowly. too clayey. percs slowly. too clayey.

Drummond parte--—---{Severe: Moderate: Severe: Moderate:
percs slowly. wetness. percs slowly. wetness.

Urban land:

tva:

Urban land part.

Canadian parte-----jSevere: Moderate: Moderate: Slight.
floods. floods. floods.

Tub:

Urban land part.

Elandco parteww-=-={Moderate: Moderate: Moderate: Slight.
floods. dusty. dusty,

too clayey.

it

Urban land part.

Farnum parteeee-e---{Moderate: Slight Moderate: Slight.
percs slowly. percs slowly.

tug:

Urban land part.

Irwin partewweeew.-;Severe: Moderate: Severe: Moderate:

too clayey.

Moderate:
too clayey.

Slight.
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107

Soil name and Camp areas Picnic areas Playgrounds Paths and trails
map symbol
Vanoss:
Vb, Ve, Vdwwwswowwasa!Slighteemewnomenaaesa{Slight Moderate: Slight.
slope.
Vernon:
Ve Severe: Slight Severe: Slight.
percs slowly. percs slowly,
) too clayey.
vf Severe; Moderate: Severe: Moderate:
percs slowly. too clayey. percs slowly, too clayey.
too clayey.
Waldeck:
Wa Severe: Moderate: Moderate: Slight.
floods. wetness, floods,
wetness.
Waurika:
Wb Severe: Moderate: Severe: Moderate:
wetness, wetness, wetness, wetness,
percs slowly. percs slowly.

TThis map unit is made up of two or more dominant kinds of soil.

composition and behavior of the whole map unit.

See map unit description for the
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TABLE 13.--WILDLIFE HABITAT POTENTIALS
[See text for definitions of "good,"™ "fair," "poor," and "very poor."

was not rated)

Absence of an entry indicates the soil

Potential for habitat elements Potential as habitat forw-
Soil name and Wild : o
map symbol Grain Grasses herba=- Conif- Shrubs |Wetland |Shallow [Openland|{Wetland }{Rangeland
and seed and ceous erous plants | water {wildlifelwildlifelwildlife
erops legumes plants plants areas
Albion:
Aa:
Albion partew~—--{Fair Good Fair - Fair Very Very Fair Very Fair.
poor. poor. poor.
Shellabarger parti{Good Good Good - Fair Poor Very Good Very Fair.
poor. poor.
tab:
Albion parteee=--jPoor Fair Fair - Fair Very Very Fair Very Fair.
poor. poor. poor.
Shellabarger partjPoor Fair Good - Fair Very Very Fair Very Fair.
’ poor. poor. poor.
Blanket:
Ba, Bbhewmwwewsswwws|Good Good Fair Good Good Poor Very Good Very Fair,
poor. poor.
Canadian:
Ca Good Good Good - Good Poor Very Good Very Good.
poor., poor.
1ch:
Canadian parte-e-|{Good Good Good - Good Poor Very Good Very Good.,
poor. poor.
Waldeck partew==-{Fair Good Good ———— Good Fair Fair Good Fair Good.
Carwile:
Clommmaeamammmmnews | Fair Good Good - Good Good Fair Good Fair Good.
Clark:
Tea:
Clark partesew--<iFair Good Fair -——— Poor Poor Very Fair Very Poor.
poor. poor.
08t parteeeaew=.e{Good Good Fair - Fair Poor Poor Good Poor Fair.
Clime:
Ce Fair Fair Fair .- Fair Very Very Fair Very Fair.
poor. poor. poor.
Elandco:
Ea Good Good Fair -——— Good Poor Very Good Very Fair,
poor, poor.
Eb Good Good Fair - Good Poor Very Good Very Fair.
poor. poor.
Ec Very Poor Fair - Good Poor Very Poor Very Fair.
poor poor. poor.
Farnum:
Fa, Fb, FowwmwwwwsiGood Good Good - Fair Fair Poor Good Poor Fair.
Goessel:
Ga, Gbewwwmmwewwwew!Fair Fair Fair ——— Fair Poor Fair Fair Poor Fair.
Irwin:
Ia, Ib, Ic===wwww-}{Good Good Good ———— Fair Poor Poor Good Poor Fair.
Lesho:
La o ememmmemmaes | Faip Fair Fair ————e Fair Fair Fair Fair Fair Fair.

See footnote at

end of table.
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TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued

Potential for habitat elements Potential as_habitat fore=
Soil name and Wild
map symbol Grain Grasses herba- Conifew Shrubs |Wetland |Shallow |Openland!Wetland |Rangeland
and seed " and ceous erous plants water wildlifelwildlifelwildlife
crops legumes plants plants areas
Lincoln:
Lb Poor Fair Fair - Fair Very Very Fair Very Fair.
poor. poor. poor.
Milan:
Ma Good Good Good ——— Fair Fair Poor Good Poor’ Fair.
Mb, MCeewwewwewwee{Fair Good Good —— Fair Poor Very Good Very Fair.
poor. poor.
Naron:
Na o emnn ot n om0 0 v0 mrm o oo | GOO Good Good ——— Fair Poor Very Good Very Fair.
poor. poor.
Owens:
Oc Fair Fair Fair ——- Poor Very Very Fair Very Poor.
poor. poor. poor.
lod:
Owens partewwwe<-|Poor Fair Fair ——— Poor Very Very Fair Very Poor.
poor. poor, poor.
Rock outerop part
Pits:
Pa.
Plevna:
Pb Poor Fair Fair - Fair Good Good Fair Good Fair.
Pratt:
Pc Fair Good Fair - Fair Very Very Fair Very Fair.
poor, poor. poor.
1pd:
Pratt partesew-=-|Fair Good Fair ——— Fair Very Very Fair Very Fair.
poor. poor. poor.
Tivoli partwwewww!Poor Poor Fair ———— Poor Very Very Poor Very Poor.
poor. poor, poor.
Renfrow:
Ra, Rbwwwwwwwwwww=|Good Good Fair - Fair Poor Very Good Very Fair.
poor. poor.,
1Re:
Renfrow partewee=|{Good Good Fair - Fair Poor Very Good Very Fair.
: poor. poor.
Owens partemeweeejFair Fair Fair - Poor Very Very Fair Very Poor.
poor. poor. poor.
Rosehill:
Rd Fair Good Fair - Fair Poor Very Fair Very Fair,
poor. poor.
Shellabarger:
Sa Good Good Good -—— Fair Poor Very Good Very Fair.
poor., poor.
Sb, SCumuwccwwwwwwiFair Good Good -——— Fair Poor Very Good Very Fair.
poor. poor.
Tabler:
Ta Good Good Fair ——— Fair Poor Poor Good Poor Fair.
T7p
Tabler partwwww==-|Good Good Fair - Fair Poor Poor Good Poor Fair.
Drummond parte=--;Poor Fair Fair Poor Poor Fair Fair Fair Fair Poor.

See footnote at end of table.
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TABLE 13.-~WILDLIFE HABITAT POTENTIALS--Continued

Potential for habitat elements Potential as_habitat for—-
Soil name and Wild ‘ N
map symbol Grain Grasses | herba- | Conif- | Shrubs {Wetland |Shallow |Openland{Wetland |Rangeland
and seed and ceous erous plants | water |wildlifejwildlifelwildlife
crops legumes plants plants areas
Urban land:
Ua:
Urban land part.
Canadian partee--|{Good Good Good -——— Good Poor Very Good Very Good.
poor. poor.,
tub:
Urban land part.
Elandco partewe--{Good Good Fair —-——— Good Poor Very Good Very Fair.
poor. poor.
1ye:
Urban land part.
Farnum part.
lyd:
Urban land part.
Irwin partewee---{Good Good Good ——— Fair Poor Poor Good Poor Fair.
tue:
Urban land part.
Tabler partwewe--}Good Good Fair - Fair Poor Poor Good Poor Fair.
Vanoss:
Va, Vb, Ve, Vd====|Good Good Good - Good Poor Very Good Very Good.
poor. poor,
Vernon:
“Ve.
124 Fair Fair Fair ——— Fair Poor Very Fair Very Fair.
poor. poor.,
Waldeck:
Wa Fair Good Good - Good Fair Fair Good Fair Good.
Waurilka:
Wb Fair Good Fair - Fair Fair Fair Fair Fair Fair.

1This map unit is made up of two or more dominant kinds of soil. See map unit
composition and behavior of the map unit.

description for the
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS

[The symbol < means less than; > means greater than. Absence of an entry means data were not estimated ]

! |_Classification |Frag- Percentage passing ! [
Soil name and Depth USDA texture | ] ments sieve numbere- |Liquid | Plas=-
map symbol Unified | AASHTO | > 3 H ! limit | tieity
. inches 4 10 40 1200 ] 1_index
In Pet ! { Pt |
! ! ! !
Albion: ! | ! ! !
Tha: ! 1 !
Albion parteewe 0-9 }Sandy loame~wewme- SM, ML A-2, A=l] O 100 {70-100}60~90 }25-55 | <30 |2NP=5
9-19]Sandy loam, loam{SM, ML, A-2, A-} 0 50-100I45-100 45490 |30-55 | 20-35 | NP-10
GM, GC | | ! i
19~26|Coarse sandy SM, GM A-2, A-1} 0O 50-100{45-90 [40-70 {1530 | <30 | NP5
" loam, loamy | | ! i
sand. ! ! ! |
26-60{Loamy sand, SP-SM, A-2, | 0-5 [40-100140-90 [30-70 | 5-30 | <30 NP5
gravelly sandy | GP-GM, A-t, } ! ! } ]
loam, gravelly SM, GM A-3 | ! ! | H 1 {
sand. ! ! ! ! i ! !
| | ! ! |
Shellabarger ! ] '
parte—weecececece. 0-15]Sandy loamewwww SM, ML A=Y, A-2 0 95-100195~ 100!75 100]30-55 | <30 NP-5
15-40]Sandy clay loam,!SC, CL A-l, A<} O 195~100]95-100]70-90 [36~55 | 25-40 8-20
sandy loam, ! ! | } | H
fine sandy | | ! | } } H
loam. | | | | | !
40-60}Coarse sandy SC, SM 1A=2, A=l 0 70-100170-100}50~80 }10-40 ! <30 | NP=-10
loam, fine ! | ! i ! H
sandy loam, ! ! ! ! ! ! !
sand. ! ! ! | | ! !
| ! ! ! ! ! ! !
Tab: ! | ! ! ! ! !
Albion parteweawme 0-9 |Sandy loamewmewww- SM, ML 1A=2, A=U4} O 100 |70-100160-90 {25-55 | <30. | NP=5
9-19 {Sandy loam, loam|SM, ML, EA—Z, A=l 0 50~ 100]45 100} 45-90 {30-55 E 20-35 i NP-10
GM, GC 1 i 1
19-26|Coarse sandy SM, GM 1A=2, A1 0 50-100!“5—90 140-70 [ 15-30 | <30 | NP-5
loam, loamy ! ! ! ! ! !
sand. ! ! | | ! |
26-60}Loamy sand, SP-SM, lA-2, 0-5 UO-100140~9O 130-70 |} 5«30 | <30 | NP-5
gravelly sandy GP-GM, | A-1, 1 | 1 1 1
loam, gravelly | SM, GM | A-3 ! ! ! { !
sand. . ! ! H ! ! | !
! | ! ! ! !
Shellabarger ] ! ! ! | ! | |
parteswe—waeme. | 0=15]Sandy loamewemaw SM, ML JA=l, Aw2 0 95-100195-100175-100}30=55 | <30 |. NP=5
1540} Sandy clay loam,|SC, CL [A<U, A-6] © 95-100}95 100;70-90 13555 | 25-40 | 8-20
sandy loam, ! ! ! ! | !
fine sandy ! ! ! 1 | !
loam. ! ! ! ! (- !
40-60]Coarse sandy SC, SM 1A=2, A=4] 0 70-100{70~100}50~80 }|10-40 | <30 | NP-10
loam, fine | | | | | ! ]
sandy loam, ] | ! ] ! ! ! i
sand. | ! | | ! | ! !
| ! | | ! ! ! !
Blanket: ! ! ] ! ] ! ]
Ba, Bbhweweewwwewes 0=T4]Silt loaMmewseaes CL 1A=6 0 195-100]95-100/90~100}60~80 | 28~40 | 1224
14-34}Clay loam, clay,|CL, CH = |A=7 0 195=100{95~ 100]85 100:70 90 | U41-55 | 20-35
silty clay. | ] ! !
34-60]Clay loam, clay,]|CL {A=6, A=T] O 85 100!80 100170 90 .51 85 | 30-U45 | 1530
silty clay H H ! i { |
loam. ! ! ! ] ! ! ]
| ! | ] ! H
canadian: ! ! ! ! !
Chrmrrmmearamm cmom s am o omm 0~20]Fine sandy loam |{SM, ML, |A-} 0 100 £98 100|9U 1003685 ; <31 ! NP-10
| sC, CL t t
20-60}Fine sandy loam, |SM, ML, A=l4, A2 0 100 {98~ 100:90 100!15 85 | <31 | NP-10
loam, sandy sc, CL ! ! | ! !
loam. ! ! ! ! ! | |
! ! ! ] ! ! !
teo: ! ! ! ! ! !
Canadian parte--| 0-20|Finé sandy loam |SM, ML, A=l 0 100 E98 100!94 100!36 -85 E <31 | NP=10
SC, CL t | H i !
20-60|Fine sandy loam, |SM, ML, A-l, A<2] O 100 198-100}90-100}15-85 | <31 | NP-10
loam, sandy sc, cL | ] ! | H ! H !
! loam. ! ! ! ! ] ! ! !
{ ! H | | | i

See footnotes at end of table.
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

Classification |Frage

Percentage passing

{ ! {
Soil name and Depth USDA texture | ] Iments | sieve number=- JLiquid | Plas-
map symbol Unified | AASHTO | > 3 | [ ! | limit | tieity
) linches! U4 1__10 4o 1 200 I} | _index
in | Pet ! } ' } ! Pet ;
t I
Canadian: ! ! ! ! H | !
Waldeck partww-==] 0<-1l4|Fine sandy loam |SM, s |A=2, A=Y 0 ; 100 %95-100;75-100{25 ~55 | <25 | NP=5
SM-SC, ! ! !
ML, ! ! ! ! ! !
CL-ML 1 H ! ] |
14-271Fine sandy loam, |SM, SM=SClA-2, A-4 [¢] | 100 [95«100]70-100{30-50 | <25 | NP5
sandy loam. | ! ] ! ! |
27=-60|Fine sand, sand |SM, SP 1A=1, 0 190-100}80-100!40~60 | 1=-35 | === ] NP
| A2, ! ! | | | |
| A-3 | ! ! ! { ]
] | ! ] ! ] ]
Carwile: ! ] ] ! | !
Ce 0-18|Fine sandy loam |ML, CL, A=l 0 ! 100 ]98-100194-100}36-85 | <30 | NP-10
| CL=-ML, ! | ! l ! {
SM | | ! | |
18-24}Clay loam, sandy|CL, SC A-6, A-7! 0 | 100 | 100 :90-100!36 90 | 35-50 | 14-26
clay loam. | | ] !
24=-47{Clay loam, elay,{CL, CH, |A=6, A=7) 0 100 | 100 }90-100{40-95 | 35-70 | 14-38
_sandy clay. sC ! ] ! | |
47-60{Clay loam, sandy]CL, CH, A-lY, 0 100 | 100 }90-100{36~95 | 25-70 | 7-38
clay loan, 3C A-6, | ! | | ]
clay. A=T ! ! ] ' { {
! ] | | { | |
Clark: ! t ! i ! !
Ted: ] ! ! ! ! ]
Clark partesweee| 0-11jClay loamee=-w- «{CL=ML, CL}A-l, A-6 0 100 195-100190-100]50-90 | 20-40 | 5=20
11=-60}Loam, clay loam |CL }A-6, A-7= 0 100 95-100}90-100;55—90 ‘ 25=45 5 10-25
0t partwwwwee=w] 0-7 |Clay loame=wsews CL A6, A=l 0 100 100 {90-100}75-90 | 25-40 | 8«15
7-60]Clay loamemwwms ~|CL {A-6, 0 100 100 .90-100!75 90 | 33-50 | 15-30
| A-7-6 ! ! l
i ! ] ! ! !
Clime: | ! | ! H !
Ce 0~8 [Silty claywww=ew]CL, CH [A=7, A=6] 0-20 {90-100]90-100}85-100]80-95 | 38-60 | 18-30
8-.261Silty clay, CH, CL |A=7, A-6 0 ! 100 100 195-100]85-95 | 38-60 | 18«35
clay, silty ! ! ! ] ! !
clay loam. ! | | ! | | !
26 }Unweathered ! ! ] ! ! ! !
bedrock. | ! ! | ! | !
! | ! | ! ! !
Elandco: ! ! ] ! ! !
Ea, Eb, ECwwwewmaw| 0=40]Silt loame=ww=e- CL, ML, A-l, 0 } 100 | 100 }95-100!85-95 | 25-45 | 4220
CL-ML A-6, ! | ! | | |
A=T=6 | ! | ! ! ]
40-60]Silty elay loam,|CL, ML, Al 0 } 100 | 100 195-100}75=90 | 20-45 | 416
clay loam, silt} CL-ML A-6, | ! } | 1 !
loam. | A=Tw=6 ! { ! | ! |
! ! | ! ! ] |
Farnum: ! ! i ! ] ]
Fa, Fbewweswecwees]| O=14]|Loam=—new= wmmmma | CL=eML, CL]A=l, A=f 0 | 100 | 100 1}95-100165-85 | <30 | 5-15
14-60{Clay loam, sandy|{SC, CL, A-b6, 0 1 100 | 100 [65-100{45+80 | 35-55 | 15+30
clay loam, CcH ATwb ! { ! ! !
SR T
]
Fe w! 0=14)Loamemme—eem CL-ML, CLlA-4, A~6! O | 100 | 100 190~100{60-85 | <30 | 5-15
14-28)Clay loam, sandy!SC, CL A<b, A7} © } 100 |} 100 }65-1001&5 80 | 35-50 } 15-25
clay loam, ! ! | | | ! ]
loam. | ! | } ! ] !
28-40}Sandy loam, SM, ML, [A-4, A-6] O { 100 | 100 |(85=- 100:40 80 | 20-35 | 2-15
loam, clay CL, SC ! | ! ! | !
loam. ] ! | ! | | |
40~60|Fine sand, loamy|SM, SP~SM[A-3 0 | 100 }95-100}50=95 | 5=30 { == | NP
sand, coarse ! ! ] ! ! | !
sand. | ! ! | ! { ]
| ! ! ] ! ! !
Goessel: | | ! | | | |
Ga, Chememwwceana 0~5 }Silty c¢lay==----|CH, CL JA=T =6 0 ! 100 | 100 195-100195-100} 41-60 | 20-35
5—60=Silty clay, clay|CH EA-7—6 0 i 100 i 100 §95-100§95 100; 51=65 | 30-40
!

See footnotes at end of table.
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TABLE 14.-~ENGINEERING PROPERTIES AND CLASSIFICATIONS-~Continued

113

] | |__Classification |Frag- Percentage passing 1 |
Soil name and Depth USDA texture | ] ments sieve numbérew |Liquid | Plas-
map symbol Unified | AASHTO > 3 { | limit | ticity
. ! inches Yy 10t 40 |} 200 | | _index
In ! Pet ! ! ! Pet |
! ! ! I ! ]
Irwin: ] | ! | |
Ta, Ib, ICwwwwww- 0-13{Silty clay loam |CL |A~6 0 | 100 100 l95-100!90—100| 30-40 } t1-20
13=52]38ilty clay, clay|CH 1AeT=6 0 | 100 100 ]95«100}90-100] 50-65 | 25-40
52-60{Silty clay, CH, CL ) 0 | 100 100 195-100190-100} 40-60 | 20~40
clay, silty ! ! ! | | | |
clay loam. ! i ! ! ! ! | !
| ! ] | | i
Lesho: ! ] ! ! ! !
La 0m27 | LOAMmmreramasermraosacama | CL, |A-6, 1o 100 100 195-100]65-85 | 30-45 | 8-20
| A=Y, | ! ! !
| A=T-6 | | ] | ]
27-60}Loamy fine sand,|SM, SP-SM|A-2, 0 100 | 100 |30=85 | 8~35 | ww= | NP
sand, coarse | A-3, | ] ! ] |
sand. | A<l ! } ! ] !
| A-1 ! | ! ! | ]
! ! ! ! { ] ]
Lincoln: - | H | | |
Lb 0-8 |Loamy fine sand |SM, SM=SP{A-2, A-3] 0O 90-100:85-100!75-100! 8-35 | === | NP
8-60{Fine sand, loamy|SM, SM=-SP|{A-~2, A-3} 0 90~100}85=100}75+100} 8«35 | === | NP
fine sand. | { | H ! | !
! | ! | ! ! !
Milan: ] ! ! ! ] ! !
Ma, Mbewwwemwwaw. O=tliLoame—wewn. wmmme | CLeML, CL{A-Y4, A-6] O 195-100{95-100}95~100}65-85 | 20~30 | 5=15
11-60}Clay loam, sandy!sC, CL, A6, I o 195-100]95<«100}65«-100}45-80 | 35«55 | 15=30
clay loam, CH | A-7-6 | ! ! ! | |
loam. ! i i = } ; =
Mc 0=6 |Clay loaMuwwwewa CL-ML, CLlA-4, A-6 0 195-100}95-100195-100}65=85 | 20-30 | 5=15
6-60}Clay loam, sandy|{SC, CL, A-b, 0 195«100]95-100}65=100} 45«80 | 3555 | 15=30
clay loam, | cH A=T=6 ! ] | | ! ! :
loam. | ! | ! ! ! |
! ! ! | ! | !
Naron: | | ] ] | !
Na 0~8 |Fine sandy loam |SM, A=2, A-l4] 0 | 100 ]95-100}75-100125-60 | <26 | 1=7
SM-SC, ! { | | ] ]
ML, ! ! ! ! ! !
CL-ML ! ! | ! | !
8-50|Fine sandy loam,|SC, CL Awl, A6 0 ] 100 ]95-100!80«100}36=«60 | 26-40 | 8-18
sandy clay | ! ! ! ! ! !
loam, sandy ! ! ! 1 | | !
loam. | ! ! | | |
50-60}Fine sandy loam,|SM, SM=-SClA-2, A=4] 0O | 100 [95-100!75- 100120-50 | <26 | NP7
loamy fine ! | ! | ] |
sand, fine ! ! ! ! ! l ! !
sand. | | H ! | | ! |
] ! | ! ! ! ] !
Owens: H | ! H | |
Oc =7 |Clay loame=====- CL, CH AwTw6 0-5 195-100}95~100]85=100{75=95 | 45-60 | 22-32
7-15|Clay, clay loam |CL, CH AwT=b 0-5 195-100}90~100}85-100}75=95 | 4560 | 22-32
15-20{Shaly c¢lay===w===|CL, CH A-6, 0=5 190-100}85=-100{80~100{55=95 | #40-55 | 25«35
| Aw7<6 |} ! ! ! ! | i
| ] ! ! ] ! !
Tod: ! ! ! ! ! !
OWens partem—w- 0=7 }Clay loamMewmmmmm= CL, CH A=T=b 0~5 ]95~100195-100{85-100{75-95 | 45-60 | 22-32
7-15{Clay, ¢lay loam |CL, CH A=T=b 0-5 |95+100}90~100]85-100}75=-95 | 45=60 | 22=32
15=20]Shaly claywmmwea CL, CH A6, 0-5 {90~100!85=100]}80-100}55-95 | 40=55 | 25=35
! | A=7~6 ! | ] ! | {
! ! | ! | ! ! ]
Rock outcrop ! | ! ! ! | |
part. ] { | ! ! ! ]
] | | ! ! |
Pits: ! ! | ] ! !
Pa. | | | | ! !
! ] ! ! ! !
Plevna: ] ! H | | ]
Phromermsmenrn e oo e 0-9 |Fine sandy loam |SM, SM=SC|A-2, A=4] © 100 [95-100}70-100{20~50 | <26 | NP=b
9-35|Fine sandy loam,|SM, SMwSC|A-=2, A} 0 ! 100 195-100170-100}30-50 | <26 | NP-§
sandy loam. ! ! ! ' ! !
35-60}Fine sand, sand |SM, SP EA—Z, A—3i 0 100 !90-100!50-90 ! 435 = - i NP
t 1 t

See footnotes at end of table.
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

|
!

| Classification |Frage- Percentage passing ! |
Soil name and Depth USDA texture ments sieve number=- {Liquid | Plase
map symbol Unified | AASHTO | > 3 1 | limit | tiecity
inches 4 101 4o 1} 200 index
In Pet | % Pct
|
Pratt: ! | ! ]
Pe 0-18|Loamy fine sand |SM A=2 0 100 }195-100}70-100}15=35 — NP
) 18-36{Loamy fine sand,|SM, SM-SC|A-2, A-4] 0 100 }95-100}90-100}15-40 <20 NP6
loamy sand, | !
fine sandy | | 1 |
loam. ! ] ! ]
36-60}Loamy fine sand,|SM, SP=-SM{A-2, A=3] O 100  195-100]80-100} 5=35 —— NP
fine sand. { | { |
] ! ! ! | ]
1pd; ! ! ] !
Pratt partewse--{ 0-18|Loamy fine sand }SM | A2 0 | 100 [95-100170~-100]15-35 - NP
18«36 |Loamy fine sand,|SM, SM=SC}A~2, A=l 0 !} 100 }95-«100{90-100}15-40 <20 | NP6
loamy sand, } ] } }
fine sandy ] | } !
loam. | | ! ! ! |
36-60]Loamy fine sand,|SM, SP-SM}A-2, A-3 0 100 }95«100}80«100} 5«35 | www= | NP
fine sand. } | g | {
Tivoll partw=ww=| 0-10{Loamy fine sand .]SM, SP=SM!A-2, A-3 0 100 198-100180~-100] 5-35 wwe | NP
10=-60|Fine sand, sand }|SM, SP=-SM|A-2, A-3 0 100 598-100|80—98 5=20 l w=we | NP
! | |
Renfrow: ! ! ! ! ! ]
Ra, Rbwewww- - o v 0~9 |Silty clay loam |[CL {A-6, A-T 0 100 | 100 }96-100]80~98 | 33-49 | 12.26.
9-13}Clay loam, silty|CL |A<b, A=T 0 100 | 100 196-100}80-98 | 37-49 | 15-26
clay loam. | ! | ]
13-60]{Clay, silty ML, CL, Aeb, A=T 0 100 | 100 [96-100}80-99 | 3770 | 15-38
clay, silty *CH, MH | | { {
clay loam. ! | ! ! !
H | | ! | |
TRe: ! ! ! ! | !
Renfrow partwewe] 0-9 [Clay loamee=w—=-w{CL A6, A<7 0 100 | 100 }96-100}80~98 | 33-49 | 12-26
9-13|Clay loam, silty|CL |A<6, A=-7] O 100 | 100 [96~100}80-98 | 37-49 | 15-26
clay loam. R | i { |
13-60|Clay, silty ML, CL, |A-6, A=7] © 100 | 100 }96-100}80~99 | 37-70 | 15-38
clay, silty CH, MH | | | | | |
clay loam. { g { g {
Owens partwwwwe=| 0-7 |Clay loame=-=-w=-|CL, CH A=T-b6 0=5 95-100}95-100]85-100}75-95 | 45<60 | 22-32
7-15}Clay, clay loam {CL, CH A=T=b 0=5 95-100}90~100]85=~100}75=95 | 45«60 | 22-32
15-20|Shaly ¢laye=w=w=|CL, CH A-6, 0-5 {90-100}85-100180-100{55=95 | 40=55' | 25-35
| A=7-6 ] } ] |
| ! ] ! !
Rosehill: ! | | | !
Rd 0~8 |Silty claym=w=w-«|CH, CL A-T 0 100 | 100 }95-100]90-100) 45-70 | 30-50
8-30{Silty c¢lay, clay|CH, CL A-T 0 100 | 100 |95=100}90~100} U45-70 | 30~50
30 |Unweathered { | | ! {
bedrock. ! ! | ! | ! 1
! ! ! | ! ] {
Shellabarger: ! ] ! | |
Sa, Sb, SCe=wmmmww=| 0=15]Sandy loamw=w---iSM, ML A-4, A~2] 0 95-100195<100175-100]30~55 <30 NP-5
15=-40}{Sandy clay loam,|SC, CL A-l, RA-6} © 95-100}95-100}70~90 }35=55 25=40 8-20
sandy loam, ] ! ! !
fine sandy ] i H !
loam. | ] ! {
40-60}Coarse sandy SC, SM A=2, A~} 0 70-100}70-100{50-80 | 10-40 <30 NP~10
loam, fine ‘ | ]
sandy loam, | ! ! ! | ]
sand. ] i ; f | !
Tabler: ! | !
Ta 0-9 }Silty clay loam |CL, ML, A=l4, A6 0 100 } 100 }96-100580-98 20-40 3-18
CL-ML H
9-32}Silty elay, clay|CL, CH A=T 0 100 | 100 }96-100}90-99 | L41-65 | 18~35
32-60}8ilty eclay, CL, CH A=T7, A6 0 196-100{96-100{92-100{80-99 | 33«60 | 13-33
clay, silty | ! | ] ! |
] clay loam. ] ; = !

See footnotes at end of table,
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! !__Classification |Frag- Percentage passing ! |
Soil name and Depth| USDA texture | | Iments sieve number-- {Liquid | Plas-
map symbol Unified | AASHTO | > 3 | | ! limit | ticity
linches! 4 | 10 ] uo__} 200 !} |_index
. N R
Tabler: { H | ! ! | |
1Tb: ! ! | ! ! ! !
Tabler parte-—-- 0-9 {Silt loameemneee CL, ML, A-l, A6 0 | 100 { 100 l96-100;80-98 ; 20-40 ! 3-18
CL-ML | 1
9-32}Silty elay, clay|CL, CH AT 0 100 | 100 [96-100{90-99 | 41-65 | 18-35
32-60]Silty eclay, CL, CH AT, A<6] O 96~100196-100{92-100]80~99 | 33-60 | 13-33
clay, silty ] | | | ! | ]
clay loam. ! ; ! { ! !
! ! ! | ]
Drummond parte-=<| 0=8 }Silt loam=wwwwe= CL, ML, A=Y, A=b 0 i 100 | 100 [96-100/65-97 | 22-39 | 3-15
CL-ML ! ! | !
8-48]Clay loam, silty|CL, CH A=6, A7 0 { 100 | 100 96-100!80-98 | 35«60 | 15=35
clay loam, ] ! | ! | ]
clay. ] ! ! ! ! !
48«60|variable. { g | ; 5 {
|
Urban land: | | | | ] |
Tva: ! ! ] ! ] !
Urban land part. ! i ; ; ; ;
I
Canadian partee-| 0-20|{Fine sandy loam }SM, ML, ;A-M- 0 100 {98-100}9”-100!36-85 i <31 ‘ NP-10
| SC, CL
20~60{Fine sandy loam, |SM, ML, [|A<Y4, A<2} O 100 198-100]90-100}15-85 | <31 | NP-10
loam, sandy sc, cL |} | ! ! ! ! !
loam. 1 ! | ] | { |
! | ! ! ! ! |
1ub: ! ! | | | | |
Urban land part. ! { ; ! ! ! !
] t |
Elandco partewe--] 0-40]Silt loam-—weee=- CL, ML, Al 0 100 | 100 [95-100[85-95 | 25-45 | 4~20
CL~-ML A-6, ! | ! | !
! A=T=b | ! ! ! !
]40-60}Silty clay loam,|CL, ML, |A-4, 0 100 | 100 }95-100{75-90 | 20-45 | 4-16
clay loam, silt| CL-ML A=b, ! | ] | ! !
loam. | A=7-6 | ! ! ! ! ! |
{ ! ! ! | ! ! !
e ! | | ! | ! | |
Urban land part, ! ! i ! 3 % !
. | |
Farnum parteeee- Ol LOAMmmm e —e————— CL~ML, CL{A=U4, A 0 100 | 100 }90- 100|60 85 | <30 | 5-15
14.28|Clay loam, sandy|{SC, CL A-6, A=T! O 100 | 100 |65-100}45-80 | 35-50 | 15-25
clay loam, ] | | | | |
loam. | | 1 | | ! !
28-40]Sandy loam, SM, ML, A-4, A<6} O | 100 |} 100 185-100}40-80 | 20-35 | 2-15
loam, clay CL, SC | | ! | ]
loam. | ! ! ! !
40-60|Fine sand, loamy|SM, SP-SM|A-3 0 100 }95-100]50~95 | 5-30 | === | NP
sand, coarse | ! ! ! !
sand. | ] | ] | ]
] | ! | | ! !
1ud: | | | | | ! |
Urban land part. : | | i ] l { !
| |
Irwin parteemee- 0~13}Silty clay loam |[CL |A=b 0 100 | 100 }95- 100I9O 100} 30-40 | 11-20
13-52]Silty clay, clayiCH |A=T=6 0 100 | 1000 {95-100}90-100} 50-65 | 25=40
52-60]Silty clay, CH, CL [A=T-6 0 100 | 100 }95=- 100!90 100! 40-60 | 20-40
clay, silty ! ! ! ! ] | |
clay loam. | ! | ! | ! |
| ! ! ! ! ]
1Ue: | ! ! ! ! !
Urban land part. } ! ; ; ;
|
Tabler parteeeee 0-9 ESilty clay loam [CL, ML, A=l, A6 0 I 100 } 100 ;96 100;80 -98 ; 20-40 ; 3-18
H CL-ML
9-32|Silty clay, clay|CL, CH A=7 0 ! 100 | 100 1}96-100}90~99 | U41-65 | 18=35
32-601Silty clay, CL, CH A-T, A-6} 0 ]96-100}96~100]92-100{80-99 | 33-60 | 13-33
clay, silty ! | | ! | !
1 clay loam. ] ! ] ! ! !
! | ! ! ! | !

See footnotes at end of table.
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TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

composition and behavior of the whole map unit.

NP means nonplastic.

\ |__Classification |Frag- Percentage passing { {
Soil name and Depth] USDA texture | ] ments sieve numberw= |Liquid | Plas-
map symbol Unified | AASHTO | > 3 ! 1imit | tieity
] inches y 10__ 1 40 _t 200 1 {_index
B R T T
‘Vanoss: | | ] ! | |
Va, Vb, Ve, Vde=e=] 0-13|Silt loamew=me==|ML, CL  |A-Y4, A-6] O 100 | 100 196-100{65-95 | 22-37 | 2-14
13=-16}|Loam, silt loam, {CL, ML la-b, 0 100 | 100 |96-100}65-98 | 22-43 | 220
clay loam. | A-6, ] | ] | ]
| A-T7 | ! | ! | !
16-60]Clay loam, silty!CL 1A<6, A=7! 0 | 100 | 100 ]96-100/80~98 | 33-43 | 12-20
e¢lay loam. ] | ! | ! !
! ! ! { ! !
Vernon: ] ! ! | | | 1
Ve 0=13]|Sandy loamewmwmmw==]SM, ML, |A=6, l o 100 }95-100175-100{25-55 ] <25 | NP=5
SM=SC, | A-T7-6 | | | |
CL-ML I ! | ! !
13=28]Clay—mmmneea= --=-|{CL, CH }A-é, 6 0 95-100%90-100!90-100 80-98 ; 38-60 I 20-38
AwT=
28-60|Shaly clayee—w- -{CL, CH |A-6, 0-5 90-100{85-100}65-100}65-95 | 30-60 | 15-38
| A-T7-6 | ! ! ! !
] ] ! ] ] ! !
vf 0-13|Clay loaMewme- --{CL 5A-6, 6 | 0 |95—100!90b100I90-100570-95 ; 35-50 | 17-30
A=T- ]
13=28|Clay=wemeewwene=s|CL, CH %A-6, 6 } 0 95-100!90-100{90-100|80-98 | 38«60 | 20-38
A-T- | !
28-60|Shaly claye=eww=--|CL, CH :A-B, s | 05 90-100!85—100}65-100 65-95 i 3060 | 15-38
AT |
| ! ] ! | !
Waldeck: ! ! | ! ! !
Wa 0-14]Sandy loamew=—=w|SM, 142, A=Y 0 ! 100 ]95-100]75-100}25-55 | <25 | NP=5
SM-3C, | ! ! ! ] !
ML, ! | | ! | ! !
CL-ML ] | ! ] | |
14-27|Fine sandy loam, |SM, SM<SC}A-2, A-Y 0 100 {95-100}70-100!30-50 | <25 | NP=5
sandy loam. | | ! | ]
27=-60]Fine sand, sand |SM, SP JA=-1, 0 l90-100[80-100!1&0-60 1=35 | === | NP
| A-2, ! ! | ] |
| A-3 ! | ! ! ! !
| | | | ! |
Waurika: | ! | ! !
Wb 0=15]Silt loaMmw~e=was ~{CL, ML A=Y, A-6 0 100 - | 100 196~100}80~95 | 22-37 | 3=-14
15-40]Clay, silty clay|CL, CH, 'A-7 0 }95-100{95—100}90-100580-98 ; 41-66 | 20-40"
MH ) |
40-53[Silty clay loam, {CL, CH, [A=6, A=T 0 {90-100/90-100]85-100{80-98 | 38-55 | 16=~30
clay loam, ML, MH ] 1 i
clay. ! ] ] ! !
53-60]Clay loam, silty{CL, ML A=b, A=T7 0 90-100190-100{80-100}70-98 | 33-43 | 12-20
clay loam. ! ! { ! !
1 ! ! 1 } } ! }
TThis map unit is made up of two or more dominant kinds of soil. See map unit description for the



{The symbol < means less than; > means greater then.
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The erosion tolerance factor (T) is for the entire
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profile. Absence of an entry means data were not available or were not estimated]
f _Risk of corrosion_ Erosion Wind
Soil name and Depth Permea- {Available Soil Shrink=- ! ___factors __ | erodi-
map symbol bility water reaction swell Uncoated |Concrete bility
capacity potential steel K Tl group
In In/br In/in pH |
|
Albion: !
Taa: !
Albion partemeew 0-9 2.0«6.0 }0.13-0.20} 5.6-6.5 |Low Low Low 0.20 ] 3 3
9=19 | 2.0«6.0 }0.12=0.18] 6.1=8.4 |LOWmmrmmmum= LOWwmmmm— Moderate | 0.20 |
19=26 | 2.0=6.0 ]0.09~0.12} 6.1=8.4 |LOWwwmmwa LOWwwamnm LOWmmrnena 0.20 {
26~60 | 6.0~20 0.03-0.10} 6.1=-8.4 |Low Low e | LOWwrmm—- 0.15 !
|
Shellabarger '
parteemmme————— 0-15 0.6=2.0 }10.13~0.21] 5.6=6.5 |LOWem=mmm=s LOWwmmmammem Moderate 0.20 } 5 3
15=40 0.6-2.0 |0.16~0.18} 6.1-7.3 |Low Low Moderate 0.28 |
40-60 0.6-20 0.05-0.16} 6.1=8.4 LOWeemman e LOWwrrnernes LOWwmanm 0.28
Tab: |
Albion parteewem- 0-9 2.0«6.0 10.13=0.20) 5.6=6.5 |LOWwmmmum= Low~ {Low 0.20 3 3
9-19 2.0=6.0 10.12-0.18} 6.1-8.4 |Low Low -«|Moderate 0.20 }
19-26 | 2.0~6.0 {0.09-0.12] 6.1-8.4 |Low Low e | LOWmmecne 0.20 !
26-60 6.0-20 0.03-0.10} 6.1-8.4 Low Low= iLow 0.15 !
1
] t t
Shellabarger : | ] !
DAL E remm e e 0-15 | 0.6=2.0 .13=0.21] 5.6=6. | LOWa e | I T— {Moderate | 0.20 5 I3
1540 | 0.6«2.0 ]0.16~0.18} 6.1=7.3 LOWms e LOWeatasmrmrane |Moderate 0.28 |} !
40-60 | 0.6-20 0.05~0.16] 6.1-8.14 LOWmarmmme Low {Low -1 0.28 | !
! i !
Blanket: | ! !
Ba, Bhwwemwmacmaaaa 0-14 | 0.6-2.0 }0.15-0.20} 6.1~7.8 |Moderate [|High Low 0.32 1 5 i 5
1434 | 0.2-0.6 |0.12-0.18} 6.1-8.4 |Moderate High Low 0.37 | |
34-60 | 0.6-2.0 }0.12~0.18} 7.9~8.4 |Moderate |[High=—w=== LOW=mm e 0.43 E !
! ! ! !
Canadian: | | !
Ca 0-20 | 2.0-6.0 {0.11~0.20} 5.6-8. {Low Low Low 0.20 { 5 | 3
2060 | 2.0-20 |0.07-0.20} 6.1-8. LOW=wmm Low Low 0.20 | |
] 1
t { t t
Tcb: ! ! ! !
Canadian parte--| 0-20 | 2.0-6.0 |0.11-0.20} 5.6-8.4 |[Low Low Low 0.20{ 5 | 3
20«60 2.0-20 0.0T-O.ZOE 6.1-8.4 iLow ------- LOW=reeramem LoWwmem—— 0.20 E 1
]
{ i t ]
Waldeck parteee- 0-14 2.0-6.0 |0.14=0.18] 7.4«8.4 |LOWwsrramumm Moderate |LOWwemwm— 0.20 5 ! 3
14-27 2.06.0 {0.12=0.17] 7.4~8.4 |LoWwmwmmw= Moderate {LoW=mwmmw== 0.20 ]
27~60 6.0-20 0.05=0.07) 7.4=8.4 |[LOWwwm—wuw Moderate |Lowwswwma 0.15 !
| !
Carwile: 1 ! ! ! !
Ce 0-18 0.6~2.0 {0.11=0.20} 5.1=7.3 LOWa |Moderate |[Moderate 0.43 } 5 I 3
18«24 0.2-2.0 10.12=0.20} 5.1«7.3 [Moderate Higheeme= |Moderate 0.37 }
24-47 10.06-0.2 }0.12-0.20} 6.1-8.4 [|High High Low -t 0.37 |
47-60 0.2-2.0 }10.12-0.20} 6.6-8.4 Highewwwaa High Low 0.32 i
i
]
Clark: | |
tcd:. . ! !
Clark parteeecee- 0-11 0.6-2.0'10.17~0.22} T.4-8.4 Moderate Moderate {LoWwe=wa= 0.28 } 5 1 4L
11-60 | 0.6<2.0 {0.15=0.19} 7.4-8.4 Moderate Moderate |LOoW=emwwm= 0.28 |} H
! ! |
038t parteceeecees- 0=7 0.2-0.6 }0.17-0.19} 6.1=7.3 |Moderate Low Low -} 0.28 } 5 ! 6
T7-60 0.2-0.6 }0.15-0.19{ 6.6-8.4 Moderate Moderate |LoWwwwwma 0.37 E %
t
Clime: | ! | |
Ce 0-8 0.06-0.6 }0.12-0.20] 7.4-8.4 Moderate Highewew- | LOWmmacan 0.28 | 3 14
8«26 10.06=0 0.12=-0.18} 7.9-8.4 Moderate High ~!Low 0.28 | |
26 —- - - -1 By Ul :
! ! ! !
Elandco: ! ! ! |
Ea, Eb, ECmwwacmua 0-40 0.6=2.0 |0.15«0.22] 6.6~8.4 |Moderate [Moderate |LOWwwmmwe- 0.37 1 5 | 5
40-60 | 0.6~2.0 [0.15-0.22] 7.4-8.4 Moderate Moderate |[LOWmmmmw= 0.43 | !
! ! ! !
Farnum: ! ! ! !
Fa, Fhewemwwwanana 0-14 0.6-2.0 |0.20~0.22} 5.6-7.3 |Low Low | Low 0.28 } 5 | 6
14-60 0.2=0.6 }0.14-0.21! 6.1=8.4 IModerate |[Moderate |LOWwmmme= 0.28 | 1
1 1 ] ) 1
t ! { 1 ] ‘
See footnote at end of table.
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS~-Continued
{_Risk of corrosion | Erosion Wind
Soil name and Depth Permea- |Available Soil Shrink- | |___factors | erodi-
map symbol bility water reaction swell Uncoated |Concrete | : bility
capacity potential steel 1 K T group
in In/hr In/in pH |
!
Farnum: ! ! ! !
Fe 0-14 | 0.6=2.0 10.20~0.22! 5.6~7.3 LOWwmmmewa | LOW |Low -} 0.28 | 5 6
14.28 | 0.2-0.6 }0.14~0.21} 6.1-7.8 Moderate Moderate |LowWmmwmwmwaw 0.28
2840 | 0.6-2,0 {0.13-0.19} 6.1-7.8 |Low Low Low 0.28
40-60 6.0-20 0.02-0,10} 6.1-8.4 Low Low Low 0.15
Goessel: ! / !
Ga, Ghuwrmwmmmamean= 0-5 <0.06 0.12-0.20} 6.1=7.3 |High High Low 0.28 | 5 | 4
5-60 <0.06 0.10-0.15] 7.4-8.4 Highweene- Highewwee | LOWamewes] 0.28 ! 1
t |
Irwin: ! !
Ia, Ib, ICwmwwwma= 0-13 0.2<2.0 [0.18~0.23! 5.6=7.3 Moderate Moderate |LOWawmmeww 0.37 4 1 7
13=52 <0.06 0.10-0.15f 5.6=8.4 High High -iLow 0.37 !
52=-60 <0.2 0.09-0.15} 6.6-8.4 Highw= High Low 0.37 |
! | |
Lesho: ! . ! !
La 0-27 0.2-0.6 }0.17-0.22} 7.4-9.0 Moderate High Low } 0.28 1 3 4L
27-60 >2.0 0.02-0.10{ 7.4=9.0 Low Low {Low -} 0.28 |
! |
Lincoln: ! !
Lb 0-8 6.0-20 10.05-0.10] 7.4=B.,4 |LOWwwwwmma- LOWw e LOWwmr e 0.17 1t 5 2
860 | 6.0=20 }0.05-0.10] 7.9=8.4 |LoWwmwmm—- Low ~iLow -1 0.17 i
]
Milan: ! !
Ma, Mb, MCummmmwwwe 0-11 0.6=2.0 [0.20~0.22} 5.6~6.5 Low Low LOWemw 0.28 1 5 6
11=60 } 0.2=0.6 }0.14=0.21] 5.6=7.3 |Moderate |[Moderate |LoWmmwww= 0.28 |
1 ]
t t l
Naron | |
Na - 0-8 0.6=6.0 [0.1420.20] 5.6=7.3 |[LOWwrmwmmes LOWwaamnem LOWwwwm—— 0.20 )} 5 3
8+50 0.6=2.0 }0.15-0.18} 5.6~7.8 |Low Low Low --] 0.32 |
50~60 0.6-6.0 |0.10-0.15! 6.1-8.4 !Low Low Low 0.32 i
t
Owens : ! !
Oc - 0-7 <0.06 0.13-0.171 7.9-8.4 High -|High Low -} 0.32 | 1 6
T=15 <0.06 0.13-0.171 7.9-8.4 High |High Low ~} 0.32 |
15-20 <0.06 0.03-0.08} 7.9-8.4 Highewwwwa Highmweea | LOWmwm——— 0.37 |
!
1od: |
Owens partee—weo- 07 <0.06 0.13-0.171 7.9-8.4 |High High Low -wi 0.32 | 1 6
7=15 <0.06 0.13-0.17] 7.9-8.4 High -}High Low 0.32 |
15-20 <0.06 0.03-0.08} 7.9-8.4 Highweweea Highmwaw- LoWmawmes 0.37 % i
]
t
Rock outcrop ! ! ! !
part. ] ! ! !
| ! | | | !
Pits: ] ! ! ! !
Pa. ! | | ! ! |
! ! | ! | |
Plevna: i | ! !
Pb 0=-9 | 2.0-6.0 0.14-0.18} 6.6-8.4 LOWwmwwana {Higheweee | LOWemene -] 0.20 5 1 3
9=35 | 2.0-6.0 }0.12-0.16] 6.6=8.4 LoWemw 1High Low 0.20 H
35«60 |} 2.0-6.0 10.05-0.07} 6.6~-8.4 LOWmemm Highewew- LOoWmenwuwa 0.20 |
| 1 ! !
Pratt: H ! H !
Pc 0-18 | 6.0-20 !0.10-0.13} 5.6~7.3 |Low Low -|Moderate | 0.17 5 1 2
18-36 | 6.0-20 0.09=0.16} 5.6=7.3 |LOWwmwmw=e-= LOWwmmmnw LOWwmm 0.17 |
36-60 { 6.0-20 {0.08-0.12} 6.1-7.3 {Low Low = LOW=nmen~ 0.17 |
! ! !
Tpd: ! ] ! !
Pratt parteemeoe—- 0-18 | 6.0=20 0.10-0.13} 5.6=7.3 Low Low Moderate 0.17 5 b2
18-36 | 6.0-20 0.09-0.16} 5.6-7.3 |Low Low Low 0.17 |
36-60 } 6.0-20 }0.08-0.12] 6.1=7.3 |Low Low Low 0.17 !
| ! ! ! {
Tivoli partwewwe- 0-10 | 6.0=20.0/0.05<0.11] 6.1=7.8 |{Low Low Low 0.17 1 5 o1
10-60 i 6.0-20.0 o.oe-o.osi 6.1=8.4 |LoWwwwmman!LOWmmm——— LOW=rmm 0.17 } g
Renfrow: ! ! ! !
Ra, Rbwmemecm————— 0=9 | 0.2«0.6 ]0.15=0.22] 6.1~7.8 [Moderate |Moderate |LOW=wwwmw= 0.43 | 4 Vo7
9-13 | 0.2-0.6 }0.15-0.22} 6.1=7.8 Moderate Moderate |LOWemmm—w 0.43 | |
13=-60 | <0.06 0.12=0.221 6.1-8.4 Highaweewas High -] Low= 0.43 | |
! | ! ! ! ! !
See footnote at end of table.
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_Risk of corrosion.: Erosion Wind
S0il name and Depth Permea- {Available Soil Shrink- " |___factors___ | erodi-
map symbol . bility water reaction swell Uncoated |Concrete bility
capacity potential steel K T \_group
In In/hr In/in pH |
!
Renfrow:
Re:
Renfrow parteew- 0-9 0.2-0.6 }0.15-0.22} 6.1-7.8 Moderate Moderate |LOWwwwmmma 0.43 y 7
9-13 0.2-0.6 }0.15~0.22} 6.1-7.8 |[Moderate Moderate |Lowewwm=w 0.43
13-60 <0.06 0.12-0.22] 6.1-8.4 EHigh ------ High Low 0.43
3
OWens partewwwaw 0.7 <0.06 0.13=0.171 7.9-8.4 |Highwwwwe- {High Low 0.32 1 6
T7=15 <0.06 0.13-0.17! 7.9-8.4 |High- High Low= 0.32
15-20 <0.06 0.03-0.08} 7.9~8.4 |Highwewau. High Low 0.37 |
| ! !
Rosehill: | ! ! | ]
Rdmmmm e e e ece e e 0-8 <0.06 [0.11=0.14} 6.1-7.3 |High {High -{Low 0.28 1 3 | 4
8-30 <0.06 0.10~0.14} 6.6-8.4 |High 'High Low 0.28 |
30 ——— e R T RO ED T e S -1 —— !
H | | |
Shellabarger: | ] !
Sa, Sb, SCwwmmmwam— 0-15 0.6=2.0 }]0.13=0.21] 5.6«6.5 |Low Low Moderate 0.20 5 I 3
15«40 0.6-2.0 {0.16=0.18} 6.1-7.3 |Low=- Low Moderate 0.28 !
40~60 0.6-20 0.05<0.16} 6.1=8.4 |LOWwmem—u- Low Low 0.28 i
1 ]
] ]
Tabler: ! ] ! ! |
Ta -1 0-9 0,2=0.6 [0.15=0.24] 5.6~8.U4 |LOWwmwm—wu- |Moderate |Lowwe=wa= 0.49 { 5 |7
9-32 <0.06 0.12-0.18} 6.1-8.4 |High {High Low 0.37 |} |
3260 <0.06 0.12=0.22) 7.4«8.8 |Highwwewwe- Highemman ! LOWwammew" 0.43 | !
! ! '
tTh: | }
Tabler parteweow. 0-9 0.2«0.6 ]0.15=0.2U] 5.6=8.4 |LOW=wwmamm Moderate |LoWww=s=w= 0.49 5 7
9-32 <0.06 0.12-0.18] 6.1-8.4 |Highwwwww- High Low 0.37
32-60 <0.06 0.12-0.22} 7.4-8.4 [|High High Low 0.43
|
Drummond parte——- 0-8 0.6-2.0 |0.11-0.18} 6.1-8.14 LOW== High Low 0.49 3 5
8-1L8 <0.06 ]0.09-0.17{ 7.4=9.0 |High High ~|High 0.55
4860 — ————- ! ———— - -———
H
]
Urban land: ] ! | ! ' : | !
tua: ! ! ! ! ! ! ! !
Urban land part. ; E E 5
t
Canadian parte-- 0~20 2.0=6.0 10.11=0.20} 5.6=8.14 LOWww e Low Low | 06.20} 5 3
2060 2.0~20 0.07-0.20) 6.1-8.14 LOWwramw Low |Low ! 0.20 |
| | | | ! !
Tub: ! ! ! ! ! !
Urban land part. ! E
! !
Elandco partwwe- 0-140 0.6«2.0 }0.15=0.22} 6.6~8.4 |[Moderate |Moderate |LOW=mmmma— 0.37 1 5 5
40-60 } 0.6~2.0 }0.15-0.22} 7.4~8.4 |[Moderate |[Moderate |LOoW=wwwa= 0.43 |
! ! ! |
T0e: ! | ! !
Urban land part. 1 ; |
]
t
Farnum parteewe-—- 0-14 0.6=2.0 |0.20~0.22} 5.6=7.3 |LOWwmwwma-= Low Low 0.28 5 6
14-28 0.2-0.6 |0.14~0.21} 6.1-7.8 |Moderate Moderate |LowWemmw=== 0.28
28-40 | 0.6=2.0 ]0.13=0.19} 6.1=7.8 |LOWemmmm—n- LOWemwame LOW-=rm——— 0.28
40-60 | 6.0-20 0.02-0.10} 6.1-8.4 Low Low Low -} 0.15
| | !
Tua: ! ! !
Urban land part. } !
! !
Irwin parteeeee- 0-13 0.2-2.0 }0.18~0.23} 5.6~7.3 |Moderate Moderate |LoWwwmwew ! 0.37 4 7
3-52 <0.06 }0.10-0.15} 5.6-8.4 |High High Low -1 0.37
52-60 0.2 0.09-0.15) 6.6-8.4 High High Low ! 0.37 ;
t
1ue: | | ! 1 | | ! !
Urban land part. ! ! ! } ! ! | !
! ] | | | ! |
Tabler partw=ww-= 0-9 0.2-0.6 [0.15=0.24} 5.6=8.4 |LOWmmm——u- Moderate |LOWwwmwww= o499t 5 | 7
9-32 <0.06 0.12=0.18] 6.1-8.4 High High Low !l 0.37 |} |
32-60 <0.06 0.12-0.22}] 7.4-8.14 High High Low ! 0.43 | !
! ! ! H | | ! ]
See footnote at end of table.
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SOIL SURVEY

TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS~~Continued

H _Risk of corrosion_ Erosion Wind
Soil name and Depth Permea- |Available Soil ! Shrinke ! ___factors erodie-
map symbol bility water reaction | swell Uncoated |Concrete bility
capacity ipotential steel K T group
In In/hr In/in pH e
. ‘ |
Vanoss: ! ! ! |
Va, Vb, Ve, Vdw=w=| 0-13 | 0.6=2.0 {0.15-0.20} 5.1-6.5 {Low Low Low 0.37 ! 5 I s
13=16 | 0.6=2.0 |0.16=0.21} 5.1=6.5 |LOWaw=wa=- LOWmrmmmmn | LOWamam—s 0.37 | |
16=60 | 0.6-2.0 0.17-0.22% 5.1=6.5 EModerate Moderate }Moderate | 0.37 | !
1
]
Vernon: ! !
Ve 0-13 2.026.0 ]0.10=0.17} 7.9=8.4 |LOWwwwaaa= Moderate |LOWemww—w 0.20 | 5 3
13-28 <0.06 0.10~0.15} 7.9-8.4 }High High Low 0.32 |
28-60 <0.06 0.00-0.10! 7.9-8.4 Highwwweaa Highewaws LOWmmawwaw - z
{ .
\43 . - 0-13 2.0-6.0 }0.10-0.17{ 7.9-8.4 LOW=wwew=={Moderate |Lowewwees 0.20 | 5 6
13-28 <0.06 0.10~0.15} 7.9-8.4 |Highe=wee=]High=we=w- LOWmmmm—— 0.32 |
28-60 <0.06 0.00~0.10} 7.9-8.4 [High High Low - 5
Waldeck: ! {
Wa 0-1l4 2,0-6.0 |0.14«0.18} 7.4=8.4 LOWwwamem— Moderate |LoWemmmwwmws 0.20 } s 3
14=27 2.0-6.0 10.12«0.171 7.4<8.4 |LoWmwwww -=!Moderate |LoWwwemma ]
27-60 | 6.0-20 ‘o.os-o 07} 7.4=8.4 {LoW=w=----i{Moderate |LoW====-- 0.15 |
1 |
Waurika: ! } ! |
Wb 0-15 | 0.6=2.0 }0.16-0.20} 5.6=7.3 |Low High Low 0.4 | s 5
15-40 <0.06 0.13-0.17} 6.6-8.4 |High [High Moderate !
4053 }0.06=0.2 }0.15<0.19} 7.4-8.4 |Moderate |Highww=mw= Moderate 0.37 | |
53«60 }0.06=0.2 |0.15=0 195 7.4-8.4 EModerate Moderate 0.37 |} |
!

A

[Highewmew
!

1

1This map unit is made up of two or more dominant kinds of soil.
composition and behavior of the whole map unit.

See map unit description for the
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TABLE - 16.~-SOIL AND WATER FEATURES

[Absence of an entry indicates the feature is not a concern.
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The definitions of "flooding" and "water table"

in the Glossary explain such terms as "rare," "brief," and "perched." The symbol > means greater than]
Flooding 1 High water table 1 Bedrock
Soil name and Hydrologic [ ! ] ! ! !
map symbol group Frequency E Duration iMonths ! Depth Kind Months | Depth !Hardness
1)
1 1 t
] Ft i In
! ! !
Albion: H i | i
Tha: ! l !
Albion partewwm-— B NOongwwmmmiewma Pl | - >6.0 -———— | emm I >60 -
! ! !
Shellabarger | | { i {
T8 o A B NONGwmmmm e ——— —— } >6.0 | -——— | e I 260 | e
! i
Tab: ! |
Albion partewwm- B Nongwwwmeewa. -aa - >6.0 - vn | I >60 -
‘ ! |
]
Shellabarger | | | i |
partemmemm e e——— B NOn@wwmmm— - i - 1 >6.0 | _——— [ — | 260 | wwew
! |
Blanket: | !
Ba, Bbwemecaaame~ C Nongeewmammwaua ——— E - >6.0 - | T E >60 ——
' ! !
Canadian: | | ! ! i |
Camam e om o m m e B Rare=m=-- ——] e - ] 6.0 | == J——— b>60 | mew
! !
Tch: ] !
Canadian partee B Rare=—wee—w- ——— - >6.0 -— } - { >60 -
Waldeck partee- C Occasional Briefewee-|Mar-Qct} 2.0-6.0 |Apparent ! Oct-Apr E >60 -
I t ]
Carwile: ! | ! ! ] |
0 v o o o o i o D Occasional |Brief to |Apr-Oct| 2.0~6.0 |Apparent | OcteApr | >60 | w==
very ! { ! H ! !
long. ! ! ! ! ! !
| ! ] ! !
Clark: ! | ] ! !
Teq: | ! ! | !
Clark partewess- B INone~m=—=- ——— | ——— ——— 1 >6.0 ! - . HEED ¥ Yo N (——
{ ! { { { { {
Ost parte—wwe—- B INOng=ma—waw= - ——— ! >6.0 ! -—— | - 1 >60 | we-
! | ! | !
Clime: ! ! ! ! |
Clumurmmian - C NONGuaw - - - ! >6.0 | - HEET ; 20-U40 I'Rippable
. ! ! ! !
Elandco: ! ! ! | ] !
Ea, Eb, ECwmamumw B |Rare to Brig¢few=w=|Oct-May| >6.0 ! ——— [ 1260 | -
! common. | ] { ! !
! ! ! ! ! !
Farnum: ! | | { ] i
Fa, Fb, FCwwmmeeae B INOnEmme e —— — | >6.0 | e | - I 260 | ===
| !
Goessel: ! !
Ga, Gbmwmwmwmm———— D NONg=m=emaew= - - >6.0 - E —— ! >60 —-—
t 3
Irwin: | | H ] !
Ia, Ib, ICmmwwww- D INOnEmmema——— ——— - ! >6.0 | -—— b oo { >30 |{Hard
]
{ !
Lesho: ! !
L2 e e e o o o e C Occasional Very brief|Mar-Jul] 2.0-6.0 }Apparent ; Jan<Dec i >60 ———
Lincoln: ! | ! ! !
Lbasana e ——— A Common=m=mw=|{Very brief|Apr-Oct| 5.0~8.0 |Apparent | NoveMay | >60 | ===
] to brief. ! | ] i |
) l ‘ ! 1 ]
t { ] [} t
Milan: ! | i 1 ]
Ma, Mb, MCeammwam- B NON @ mrm e e — e - 7% T e J— 260 ] ee-
! { ! ! {

See footnote at end of table.
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SOIL SURVEY

TABLE 16.--SOIL AND WATER FEATURES-~Continued

! Flooding High water table il Bedrock
Soil name and Hydrologic ] ! !
map symbol group Frequency Duration {Months Depth Kind Months i Depth |Hardness
~ 1
iR I In
i ]
Naron: ] ! H H !
Na B NOn@uuwmmmene!:  ww. ——— | >6.0 ' ——— — 1 >60 ———
! |
Owens: ! !
Oc D NONngwmwamwm~ —— - ; >6.0 -——— - ! 10-20 |Rippable
t
lod: ! ! ! ! |
Owens parteeme= D NONEGuwwwm—m— ——— ——— i >6.0 ! ——— = -——— | 10<20 |Rippable
| ] ]
Rock outcrop ! ! ! ! !
part. | ! | ! ] ]
! { ! ! ! !
Pits: } ! | | !
Pa. ! ! ! !
| | |
Plevna: ! ! !
Pb . D Frequente~~-|Brief to Mar-Oct] 0-4.0 }Apparent | Jan-Dec | >60 | w==
long. ] | ! !
H |
Pratt: ! |
Pe A NOngmmemeeam= ——— -— >6.0 ——— i -——— ; >60 ———
1pd: ] | | |
Pratt parte—ee- A INONGumww———— -——— . >6.0 H ——— [ | 260 | mew
! | ! ! ! 1 ! |
Tivoli partewwew| A NOongemwewwawe - | e | >6.0 } - i - ] 560 | <=a
| |
Renfrow: ! ! ! !
Ra, Rbeewccwwewes D NoNegmmaamues - - 6.0 E -——— E - E >60 ! -
t t
TRe: ! i ! ! o !
Renfrow partew-- D Nongewmeaman —— § ——— ! >6.0 i ——— i ——— I 260 | <we
] ] !
Owens partewwwe= D NONEuwwmmmn— ——— R I >6.0 | ———— E ——— ! 10-20 {[Rippable
i ! |
Rosehill: ! ! !
Rd D NONGuww—mwea -—— ——— >6.0 - I - E 20-40 !Rippable
]
Shellabarger: 1 | | | |
Sa, Sb, SCewmemwe- B NONEemwmamm= - -——— | >6.0 } e | s ] >60 | wew
| 1 |
Tabler: ! ] !
Ta D NONGemma—w—-— - ——— 2.5-3.5 |Perched { Oct-Apr i >60 { -
TTb: | | | | i
Tabler parteew- D NONEmwemm——— - -——— | 2.5=3.5 |Perched | OcteApr | 260 | w«w-
| | | !
Drummond parte- D Rarg=weween. ——— - | 2.0-6.0 |Apparent | Nov=Apr | >60 | we=
| ! | | !
Urban land: ! ! ! ! |
Ua: ! | H | | !
Urban land ! ! ! ! ! ! !
part. ! ! ! |
! ! {
Canadian parte- B Rargeeweeaes ——— ! —— >6.0 ——— E ——— ! >60 ———.
t t t
1ub: | | ! |
Urban land ! ! | !
part. } i
Elandco partew- B Rare to Brief—m—m-— Oct~May >6.0 -——— T i >60 ———
common. 1 !
| ! |
Tue: ! ! !
Urban land ! ! |
part. ! { !
| ! ] | !
Farnum parte=w- B iNone-------- - - | >6.0 { —— i ——— | 560 | w<==
| t !

See footnote at end of table.




SEDGWICK COUNTY, KANSAS

TABLE 16.--SOIL AND WATER FEATURES~-Continued

123

Flooding ! High water table } Bedrock
Soil name and Hydrologic | | | !
map symbol group Frequency Duration |Months ! Depth Kind Months | Depth !Hardness
! ! 1
| P Lo
t
Urban land: | ! ! ! !
ud: ! ! ! ! !
Urban land ! { | | 1
part. | | ! | !
| 1 ! ! !
Irwin parteecee- D NON@wwwmm——— ——— ——— ! >6.0 ! —— | e ! >40 [Hard
{ ! { t {
ge: | : ! : ! x
Urban land ! H H ! } H
part. ! ! ! ! !
! | ! ! { !
Tabler partewm—- D None=wm=wmwaw -—— | === | 2.5=3.5 |Perched | Oct~=Apr | D>60 | ===
H ] ] ¥
t t I !
Vanoss: ! ! ! !
Va, Vb, Ve, Vde=- B Nong-=wwmmaum. - ——— 5 >6.0 - E - 1 >60 5 .
t t l ]
Vernon: ! H H ! i
Ve, Vfimmeammee—mes D NONgammmemmm - ——— ] 6.0 ] eee R I 560 | ems
! | | i
Waldeck: { ! ! !
Wa C Occasional Briefeewe= Mar-Octi 2.0-6.0 !Apparent |} Oct-Apr | >60 E ————
I
' ! !
Waurika: | ! H ! | i
Wb D NoNnewemmmw—na -—— | — } 1.0-2.0 |Perched | Mar-May | >60 | ===
1 I 1 1 ! 1 i
TThis map unit is made up of two or more dominant kinds of soil. See map unit description for the

composition and behavior of the whole map unit.



TABLE 17.--ENGINEERING TEST DATA

[Tests performed by the Kansas Department of Transportation, in accordance with standard procedures of the
of State Highway and Transportation Officials (AASHTO) except as stated in footnotes 1 and 2]

American Association

! : ! Moisture | Percentage less | Percentage | ! { Classi-
! ! |_densityl/ | than 3 inches ! smaller than--2/ ! } |_fication3d/
t ! ! ! passing sieve=--2/! { I ! ! e !
Soil name and Parent Report Max=-|0pti= \ ! ! H ! | t g2 lao {Uni-
location material number |Depth| imum| mum t : ! ! ! | ow | B2 IAASHTO {fied
No. ! No. | No. {0.05 ! 0.02}0.005}0.002} 3~ | @ i
i 10 ! 40 200l mm | mm | mm | mm | | o !
H ! H ! ! ! t
H ! H H ] H
In {1lb/cui Pct i H ! { Pct H
ft 1 ! ! P | i
Canadian fine sandy H ! H ! H | !
loam: ! | ! ! H i H
2,600 feet east Alluvium. S74Kans ! } ! H H H H H
and 100 feet south 87-4-1 0-28} 118 10 99 t 9t | 28 2t 12 7 7 118 3 jA-2-1  {SM
of the northwest : H H ! ! (0) 1
corner of sec. 33, 87-4-2 128-48} 113 1 99 { 86 112 I 9 + 5 1 3 3 | 18 (4/wpia-2-4 |sP-
T. 27 S., R. 4 W. H ! ! (0) i SM
(Nonmodal) ! ! ! 1 H i
{ ! ! ! ]
Lesho loam: ! ! H ! i
1,800 feet west Alluvium. S7TUKans i : ! ! ! ! !
and 75 feet south 87~6-1 0-10} 110 13 1 100 ¢ 98 | 59 50 30 | 18 13 127 1 8 {A-4(2) {CL
of the northeast 8762 10-27¢ 118 12 100 { 97 40 34 25 {15 13 | 22 } 5 {A-4(0) [SM-
corner of sec. 33, H H : i : : i SC
T. 26 S., R. 1 W. ! ! i ] { t i ]
(Modal) : ] i i | ' ! i
¥ 1] ) ] l ) ] 1
] t t t ] ] t
Milan loam: ! ! ! ! H ! ! i
1,830 feet north [01d alluvium. }S74Kans ! } ! - ! ! ! 1
and 100 feet east 87-2-1 0-11] 124 9 1100} Tt} 41t } 35 {24 | 15 | 13 19 | 5 1A-4(0) |SM=
of the southwest ] ! ! ! ! ! ! iS¢
corner of sec. 23, 87-2-2 111=31} 110 15 99 + 79 | 45 40 135 131 {29 | 38 | 18 {A-6(4) iSC
T. 29 S., R. 4 W. 87-2-3 131-44} 110 16 | 100 | 96 | 51 47} 31 128 |25 {32 | 15 {A-6(4) ICL
(Modal) ! H ! i 1 ! { H
] 1 1 1 1 1 1 ]
t t t t ] t ] !
Naron fine sandy ! ! 1 ! 1 i H i
loam: ! | ! | H H ! ! ! :
200 feet west and }Eolian {ST4Kans ! H i ! H ! H
75 feet north of deposits. ! 87-3-1 0-20¢ 115 12 100 { 9t} 62 53 132 | 18 | 14 23 } 5 }A-4(1) {CL=-
the southeast ] ! 1 ! i | H i ML
corner of seec. 3, ! 87=3-2 [20-U45} 114 13 98 | 86 | 64 56 | 38 {23 | 19 31 | 12 {A-6(5) |CL
T. 25 S., R. 3 W. i ! ] ! { ! ! !
(Modal) H H ! H ! i ! ! !
] 1 ] 1 ] 1 1 1 1 1] 1 3 1
t ] t ] t t t 1] t t t t {

See footnotes

at end of table.
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TABLE 17.--ENGINEERING TEST DATA--Continued

! ! ! Moisture Percentage less | Percentage H ! ! Classi-
! ! densityl/ ! than 3 inches ! smaller than=-2/ | ! _figation3/
! passing sieve--2 1 ! H [ !
! ! ' 1 on 18 ]
b
Soil name and Parent Report Max-|{Opti- H ! ' H pis o {Unifi-
location material number Depth} imum| mum { ! ! omn | 3'8 AASHTO |{fied
' No. | No. ! No. {0.05 | 0.02{0.005!0.002}] 3~ | 8~ !
10 40 200 | mm mm | mm | mm | e i
H ! ! ! H
\ | } { H
In {lb/cui Pet ! ! { Pet | !
! ft ! ! 1 ! | {
Waldeck sandy loam: 1 H : H ! i ]
1,000 feet east Alluvium. S74Kans ! ! ! ! H !
and 50 feet north 87=5=1 0-141 115 10 | 100 88 | 19 | 14 7T v 4 1 3 119 | 2 lA-2-4 |SM
of the southwest H i | H ! (0) !
corner of sec. 34, 87-5-2 }14-27} 108 14 100 96 19 {13+ 5 } 2 | 2 | == | NP |A-2-4 |SM
T. 26 S., R. 1 W. ! ! ! ! ! ! { ! (0) i
(Modal) i ! ! | H } ! ! ! i !
i ! ! H H H ! H i H H ! {

1/Based on AASHTO Designation T99-TY4, Method A (1), with the following variations: (1) all material is ovendried at 2300 F;
(2) all material is crushed in a laboratory crusher after drying; and (3) no time is allowed for dispersion of moisture after
mixing with the soil material. .

2/Mechanical analyses according to the AASHTO Designation T88-72 (1) with the following variations: (1) all material is
ovendried at 230° F and crushed in a laboratory crusher; (2) the sample is not soaked prior to dispersion; (3) sodium silicate is
used as the dispersing agent; and (Y4) dispersing time, in minutes, is established by dividing the plasticity index value by 2; the
maximum time is 15 minutes, and the minimum time is 1 minute. Results by this procedure frequently may differ somewhat from
results that would have been obtained by the soil survey procedure of the Soil Conservation Service. In the AASHTO procedure, the
fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the
material, including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed
by the pipette method and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size
fractions. The mechanical analyses used in this table are not suitable for use in naming textural classes for soils.

3/AASHTO classification based on AASHTO Designation M145-49 (1); Unified, on ASTM Stand. D-2487-69 (2). The SCS and Bureau of
Publie Roads have agreed that all soils having plasticity indexes within two points of A-line are to be given a borderline
classﬁfication. An example of a borderline classification is CL-ML.

—/Nonplastic.

SVSNVI ‘ALN0D MJIMHAFS
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[An asterisk in the first column indicates a taxadjunct to the series.

SOIL SURVEY

TABLE 18.--CLASSIFICATION OF THE SOILS

See text for a description of those

characteristics of this taxadjunct that are outside the range of the series]

Soil name Family or higher taxonomic class

AlDiONmmmmmusccmememeweww= | (0arse-loamy, mixed, thermic Udic Argiustolls

Blanket Fine, mixed, thermic Pachic Argiustolls

Canadian Coarse-loamy, mixed, thermic Udic Haplustolls

Carwile Fine, mixed, thermic Typic Argiaquolls

Clark Fine-loamy, mixed, thermic Typic Calciustolls
Climge=—wmm= Fine, mixed, mesic Udic Haplustolls
Drummonde-ewweewe—wwsee==w| Fine, mixed, thermic Mollic Natrustalfs

Elandco { Fine-silty, mixed, thermic Cumulic Haplustolls
Farnume-- Fine-loamy, mixed, thermic Pachic Argiustolls

Goessel -~ Fine, montmorillonitic, mesic Udic Pellusterts

Irwin - Fine, mixed, mesic Pachic Argiustolls
*l,esho Fine-loamy over sandy or sandy-skeletal, mixed, thermic Fluvaquentic Haplustolls
LincolNemewenuevenemnnmwew==| Sandy, mixed, thermic Typic Ustifluvents

Milan Fine-loamy, mixed, thermic Udic Argiustolls

Naron ~=| Fine~loamy, mixed, thermic Udic Argiustolls

Ost -t e | Finewloamy, mixed, thermic Typic Argiustolls

OWENS wmmammasmmmmnammaanww| Clayey, mixed, thermic, shallow Typic Ustochrepts
Plevna - Coarse«loamy, mixed, thermic Fluvaquentic Haplaquolls
Pratt Sandy, mixed, thermic Psammentic Haplustalfs
¥Renfrowe=- -——— Fine, mixed, thermic Udertic Paleustolls ’

Rosehillwmmnuwuamecncnme—
Shellabargereemeemmmmcuee=
Tabler
Tivoli-
Vanoss
#Vernon
WAld e K e em e s on e ca e v em
Waurika-

Fine, montmorillonitic, mesic Udertic Haplustolls

Fine-loamy,

mixed,

thermic Udic Argiustolls

Fine, montmorillonitic, thermic Vertic Argiustolls

Mixed,

Fine-silty, mixed,

Fine, mixed,
Coarse-loanmy,

Fine, montmorillonitic,

thermic Typic Ustipsamments
thermic Udic Argiustolls

thermic Typic Ustochrepts
mixed,

thermic Fluvaquentic Haplustolls
thermic Typic Argialbolls

# U.S. GOVERNMENT PRINTING OFFICE: 1979 -237-570/101



NRCS Accessibility Statement

This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing accessibility
issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with
publications that include maps, graphs, or similar forms of information, you may also
wish to contact our State or local office. You can locate the correct office and phone
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The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a 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 USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
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