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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, University of Nebraska, Conservation and Survey Division, and local
agencies. The Soil Conservation Service has leadership 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.

Maijor fieldwork for this soil survey was performed in the period 1965-77. Soil
names and descriptions were approved in 1977. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1977.
This survey was made cooperatively by the Soil Conservation Service and the
University of Nebraska, Conservation and Survey Division. It is part of the tech-
nical assistance furnished to the Lower Platte South and the Nemaha Natural
Resource Districts. The Lower Platte South Natural Resource District and Old
West Commission provided financial assistance to accelerate soil survey field
mapping.

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

Cover: Contour farming, terraces, grassed waterways, and
farmstead windbreaks in the Wymore-Pawnee association.
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Foreword

This soil survey contains information that can be used in land-planning pro-
grams in Lancaster County, Nebraska. It contains predictions of soil behavior
for setected land uses. The survey also highlights limitations and hazards inher-
ent in the soil, improvements needed to overcome the limitations, and the
impact of selected land uses on the environment.

This soil survey is designed for many different users. Farmers, ranchers,
foresters, and agronomists can use it to evaluate the potential of the soil and
the management needed for maximum food and fiber production. Planners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan tand use, select sites for construction, and identify special
practices needed to insure proper performance. Conservationists, teachers, stu-
dents, and specialists in recreation, wildlife management, waste disposal, and
poliution control can use the survey to help them understand, protect, and en-
hance the environment.

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

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
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each seil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service or the Cooperative Extension Service.

> ﬂ,}é._
Benny Martin

State Conservationist
Soil Conservation Service

vii
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SOIL SURVEY OF
LANCASTER COUNTY, NEBRASKA

By Lawrence E. Brown, Loyal Quandt, Steve Scheinost, Jay Wilson, and Doug Witte, Soil Scientists,
Soil Conservation Service, and Steve Hartung, Research Soil Scientist, Conservation and Survey Division,
University of Nebraska

United States Department of Agriculture, Soil Conservation Service, in cooperation with
University of Nebraska, Conservation and Survey Division

LANCASTER COUNTY is in southeast Nebraska. It is
rectangular in shape, extending 36 miles from north to
south and 24 miles from east to west. The county covers
545,856 acres, of which 4,800 acres is areas of water
larger than 40 acres. In 1970, Lancaster County had a
population of 167,972, and Lincoln, the county seat and
State capital, had a population of 148,518. Lincoln pres-
ently covers an area of about 50 square miles.

A survey of Lancaster County was published in 1948
(3). The present survey updates the earlier survey and
provides additional information and larger maps that
show the soils in greater detail.

General nature of the survey area

This section provides general information about Lan-
caster County. it describes history and development;
physiography, relief, and drainage; natural vegetation;
transportation; manufacturing; farming; school facilities;
geoclogy; ground water; and climate.

History and development

Dense stands of tall, sod forming grasses and scat-
tered woodlands aftong streams covered these soils
before settlers came into the area. Most of the Indians
who lived here subsisted on wild game, fish, and native
fruits, but a few Indians grew small quantities of corn and
vegetables.

The first settlement in the county was made along Salt
Creek in 1856 by John D. Prey. A settlement called
Lancaster was made near present day Salt Lake in 1857
by W. T. Donavan. This settiement was abandcned, but
the name Lancaster was given to a village later estab-
lished on a part of the present site of Lincoln.

Men were attracted to Salt Creek Valley by the saline
deposits. An early attempt was made to evaporate the
saline waters in Salt Creek to obtain salt. The salt was
sold to settlers, hunters, and Indians. A wagonload of

flour was commonly exchanged for a wagonload of salit,
pound for pound. The salt, however, was less abundant
and more difficult to purify than was expected, and pro-
duction ceased after railroad connections were estab-
lished.

Settlement was slow until 1859 when the overland trail
to the west was changed to a more direct route that
crossed this territory. In 1859, Lancaster County was
formed, and in 1863, it was enlarged to its present size
by the addition of an area to the south from a part of
what was then called Clay County. In 1854, the village of
Lancaster was made county seat, and in 1867, it was
renamed Lincoln and was made the State capital.

Physiography, relief, and dralnége

Lancaster County is near the eastern edge of the
Great Plains area. In general, the county is moderately
well drained or well drained. The aspect is mostly north-
ward and eastward to the Piatte River through Salt
Creek and its tributaries. The extreme southern and
southeastern parts are drained by tributaries of the Big
Blue and Nemaha Rivers.

The highest elevation is about 1,520 feet in the ex-
treme northwestern part of the county about 5 miles
northwest of Agnew and in the extreme southwestern
part of the county about 4 miles south of Kramer. The
lowest elevation is 1,080 feet in the northeastern part
where Salt Creek leaves the county.

The relief is dominantly gently sloping to strongly slop-
ing throughout the county. n the area along the divide
between Hallam and Panama a few places are nearly
level.

The county has three main physiographic areas: up-
lands, stream terraces, and bottom lands. The uplands,
which comprise roughly 80 percent of the county, consist
of areas of glacial till covered with loess. The uplands
are generally moderately well drained or well drained.

The stream terraces are mainly along Salt Creek and
its larger tributaries. The larger and higher terraces are
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chiefly in the vicinity of Lincoln and Waverly. Most
stream terraces are moderately well drained or some-
what poorly drained.

The bottom lands border the major drainageways. The
lowest areas have old channels or oxbows that flood
frequently. The slightly higher areas are only occasional-
ly flooded or rarely flooded and are more extensive than
the frequently flooded areas. A few areas are wet be-
cause of poor surface drainage.

Natural vegetation

The native vegetation of Lancaster County is mid and
tall grasses. These prairie grasses grew luxuriantly
before the area was broken by the plow. The grasses on
the uplands consisted primarily of big bluestem, little
bluestem, needlegrass, side-cats grama, junegrass, and
prairie dropseed. The grasses on the bottom lands con-
sisted of big bluestemn, indiangrass, and wildrye in the
better drained areas; sloughgrass, sedges, and cattails in
the poorly drained areas; and saligrass and wheatgrass
in the saline areas.

Trees grew on the steeply sloping areas and in the
narrow flood plains along meandering streams. Bur oak
generally grew on the steep slopes, and elm, ash, cot-
tonwood, and boxelder grew in the low areas. Native
fruits and berries provided food to the Indians.

Transportation

Several railroads that cross the county provide geod
connections to grain and livestock terminals in Omaha,
Kansas City, and Denver. Rail passenger service is sup-
plied throughout the county. Several major airlines and a
number of smaller airlines serve the county from the
airport at Lincoln.

Interstate 8Q, U.S. Highways 6 and 34, and State High-
way 2 cross the county from east to west, and U.S.
Highway 77 traverses the county from north to south.
State Highway 43 crosses the southeast corner of the
county, State Highway 33 crosses the southwest corner,
and State Highway 79 crosses the northwest corner.

The rural road system is well developed. Roads are
generally on section lines and are paved or gravelled, or
they are improved dirt roads. Rural mail routes reach all
parts of the survey area.

Manufacturing

Lancaster County is an important center of retail and
wholesale trade. In the past decade, many manufactur-
ing plants have moved into Lancaster County, and indus-
tries already established have expanded their facilities.
Manufactured products include boxes and containers,
commercial business forms, electrical equipment, food-
stuffs, machinery and machine tools, pharmaceuticals,
rubber products, motorcycles, and commercial vehicles.

SOIL SURVEY

Farming

According to Nebraska Agricultural Statistics, there
were 1,670 farms in Lancaster County in 1974 and 1975.
In 1970, there were 1,750 fartmns, and in 1965, there were
1,820 farms. These figures are consistent with the down-
ward trend in the number of farms throughout the coun-
try. The enlargement of farms and urban expansion into
farmland accounts for this trend.

The number of dairy and beef cattie, hogs, sheep, and
chickens raised between 1970 and 1975 decreased, and
there was considerable reduction in pounds of milk pro-
duced, beef cattle fed, and eggs sold.

Use of irrigation has increased in the county; however,
only a very smalt percentage of farmed land is irrigated.
The number of wells used for irrigation purposes in-
creased from 128 in 1973 to 161 in 1975, Irrigated acre-
age increased from 11,900 acres in 1973 to 15,000
acres in 1975,

Owing to increasing cost and better management
practices, the use of fertilizer has decreased. Over
17,000 tons of fertilizer were used in 1970-71; about
15,000 tons were used in 1974-75.

Grain sorghum is the most important crop in Lancaster
County. Wheat, corn, soybeans, and hay are also grown.
Between 1971 and 1975, the acreage in grain sorghum
harvested somewhat decreased, and the acreage in
wheat and corn increased. The acreage in soybeans
almost tripled. Hay acreage dropped. The vield per acre
of all crops showed substantial decrease during this
period, probably because these years were droughty.

School facilities

Lancaster County has numerous elementary, junior
high, and high schools. There are also several trade and
business schools in the county. The University of Ne-
braska-Lincoln, Nebraska Woesleyan University, and
Union College are in Lincoln.

Geology

The bedrock in Lancaster County is Pennsylvanian
and Permian age limestone with interbedded shale and
shaley limestone, and interbedded shale and sandstone
of the Dakota Group of Cretaceous age.

Material of Pennsylvanian age forms the bedrock be-
neath Salt Creek Valley in an area extending from Lin-
coln northeast to the county line and along the northeas-
tern edge of the county. Material of Permian age forms -
the bedrock south and east of a line passing through the
towns of Sprague and Walton. Limestone of the Council
Grove Group has been quarried south and east of Ben-
nett and is presently quarried near Roca.

The Dakota Group forms the bedrock north and west
of a line passing through Sprague and Walton except for
that part of Salt Creek Valley northeast of Lincoln. Nu-
merous small outcrops of rusty brown Dakota sandstone
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are southwest of Lincoln, north of Lincoln along Little
Salt Creek, and north of Waverly along Rock Creek. The
“Indian Monument” in Lincoln's Pioneer Park is exposed
Dakota sandstone and shale.

Unceonsolidated sediment of Quaternary age overlies
the bedrock in the county. The light gray silts of the
Fullerton Formation, late Nebraskan in age, crop out at
numerous sites wast and north of Lincoln. Glacial til of
Kansan age is at the surface in western, northern, and
central Lancaster County. It is moderately clayey till that
contains a few granite and guartize boulders, some cob-
bles, and numerous pebbles. The Illinoian age sediment
consists of clayey to sandy alluvial materials and Love-
land Loess. Peorian Loess covers much of the county
and is the principal parent material for the soils. It is pale
brown, slightly clayey silt in the upper part grading to
gray clayey silt that has rusty brown iron and manganese
mottles and concretions.

The flood plain deposits within the valleys are recent
accumnulations of dark, silty to clayey sediment washed
from nearby uplands. Most of the small valleys are
flooded several times each year. The large valley flood
plains are flooded two or three times in a 10-year period.
Each flood deposits more material, and in most valleys
this dark soil material is several feet thick.

Ground water

Wells in Lancaster County provide water for domestic,
livestock, and industrial use, and, in places, for irrigation.
Limestone of Pennsylvanian and Permian age, sand-
stone of the Dakota Group of Cretaceous age, and un-
consolidated sediments of Quaternary age are sources
of ground water.

The Pennsylvanian and Permian rocks generally are a
poor source of water. Most wells tapping these rocks
have low yields, and the water commonly has too many
minerals for satisfactory use.

The sandstone layers of the Dakota Group are moder-
ately permeable, and those layers that are saturated
generally yield water for wells, These rocks are an im-
portant source of water for domestic and industrial use
and, in a few places, they supply water for irrigation.
However, in some parts of the county, the water in the
Dakota rocks is too salty for most uses. The Dakota
Formation is absent southeast of a line passing through
Sprague and Walton and beneath that part of Salt Creek
Valley northeast of Lincoln.

Unconsolidated sediments of Quaternary age consist
of till and other glacial deposits, wind deposited silt, and
stream alluvium. The alluvium is the only significant
source of water. It underlies the terraces and bottom
lands in the larger valleys and fills some ancient buried
valleys. Where the alluvium consists largely of sand or
sandy gravel, as in the lower Salt Creek Valley, water
can be obtained in sufficient amount for irrigation. In
other places, yields are generally high enough for do-
mestic and livestock use. The water is generally of good

quality, but in some wells the mineral content exceeds
acceptable limits for certain uses.

The sand lenses and pockets of sand and gravelly
sand in the glacial deposits are a source of small quanti-
ties of water for domestic use and stock wells. Many
tarm wells in the county are dependent upon this limited
and somewhat unreliable source. Quality ranges from
hard but good water, to very hard water where the con-
tent of sulphate and iron commonly exceeds acceptable
timits for use.

Climate
Prepared by the National Climatic Center, Asheville, North Carolina.

Lancaster County is cold in winter and is quite hot with
occasional cocl spells in summer. During the winter, pre-
cipitation frequently occurs as snowstorms. During the
warm months, when warm moist air moves in from the
south precipitation is chiefly showers, which are often
heavy. Total annual rainfall is normally adequate for
grain sorghum and small grains, but it is frequently slight-
ly insufficient for corn and soybeans.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Lincoln in the period
1951 to 1973, 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 27 degrees F,
and the average daily minimum temperature is 17 de-
grees. The lowest temperature on record, which oc-
curred at Lincoln on January 29, 1966, is -18 degrees. In
summer the average temperature is 76 degrees, and the
average daily maximum temperature is 86 degrees. The
highest recorded temperature, which occurred on August
2, 1864, is 107 degrees,

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (50
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop be-
tween the last freeze in spring and the first freeze in fall.

Of the total annual precipitation 22 inches, or 70 per-
cent, usually falls in April through September, which in-
cludes the growing season for most crops. In 2 years out
of 10, the rainfall in April through September is less than
18 inches. The heaviest 1-day rainfall during the period
of record was 4.86 inches at Lincoln on July 1, 1857.
Thunderstorms occur on about 50 days each year, and
most ocour in summer,

Average seasonal snowtall is 28 inches. The greatest
snow depth at any one time during the period of record
was 21 inches. On an average of 24 days, at least 1 inch
of snow is on the ground. The number of such days
varies greatly fromn year to year.

The average relative humidity in midafternoon is about
80 percent. Humidity is higher at night, and the average



at dawn is about 80 percent. The sun shines 70 percent
of the time possible in summer and 60 percent in winter.
The prevailing wind is from the south. Average wind-
speed is highest, 12 miles per hour, in spring.

Tornadoes and severe thunderstorms strike occasion-
aily. These storms are local and of short duration, and
result in sparse damage in narrow belts. Hailstorms
occur at times during the warmer part of the year in
irregular patterns and in relatively small areas.

How this survey was made

Sceil scientists made this survey to learn what soils are
in the survey area, where they are, and how they can be
used. They cbserved the steepness, length, and shape
of slopes; the size of streams and the general pattern of
drainage; the kinds of native plants or crops; and the
kinds of rock. They dug many holes to study sail profiles.
A profile is the sequence of natural layers, or horizons, in
a soil. It extends from the surface down into the parent
material, which has been changed very little by leaching
or by plant roots.

The soil scientists recorded the characteristics of the
profiles they studied and compared those profiles with
others in nearby counties and in more distant places.
They classified and named the soils according to nation-
wide uniform procedures. They drew the boundaries of
the soils on aerial photographs. These photographs
show trees, buildings, fields, roads, and other details that
help in drawing boundaries accurately. The soil maps at
the back of this publication were prepared from aerial
photographs.

The areas shown on a soil map are called map units.
Most map units are made up of one kind of scil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General soil map for
broad land use planning” and “Soil maps for detailed
planning.”

While a socil survey is in progress, samples of some
soils are taken for laboratory measurements and for en-
gineering tests. All soils are field tested to determine
their characteristics. Interpretations of those characteris-
tics may be modified during the survey. Data are assem-
bled from other sources, such as test results, records,
field experience, and state and local specialists. For ex-
ample, data on crop yields under defined management
are assembled from farm records and from field or plot
experiments on the same kinds of soil.

But oniy part of a soil survey is done when the socils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembied. The mass of detailed
information then needs to be organized so that it can be
used by farmers, rangeland and woodland managers,
engineers, planners, developers and builders, home
buyers, and others.
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General soil map for broad land use
planning

The general scil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the general
sqil map is a unique natural landscape. Typically, a map
unit consists of one or mare 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 pat-
tern.

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

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
soils in any one map unit differ from place to place in
slope, depth, drainage, and other characteristics that
affect management.

1. Sharpsburg-Pawnee-Burchard
association

Deep, gently sloping to steep, moderately well drained
and well drained, silly soils that formed in loess and
loamy soils that formed in glacial till; on uplands

This association is made up of soils on upland divides
and side slopes. The divides are gently sloping, and the
side slopes are strongly sloping to steep (fig. 1).

This association makes up 53,990 acres or about 10
percent of the county. About 30 percent is Sharpsburg
soils; 26 percent, Pawnee soils; 15 percent, Burchard
soils; and 29 percent, minor soils.

The Sharpshurg soils mainly are on upland divides and
the upper part of side slopes. They are moderately well
drained soils that formed in loess. The surface layer is
very dark brown, friable siity clay loam about 7 inches
thick. The subsoil is about 37 inches thick. The upper
part is dark brown, firm silty clay; the middle part is
brown, firm silty clay; the lower part is yellowish brown,
firm or friable silty clay loam. The underlying material, to
a depth of 60 inches, is light yellowish brown silty clay
loarn.

The Pawnee soils are on side slopes. They are moder-
ately well drained soils that formed in glacial till. They
have a very dark brown, friable clay loam surface layer
about 7 inches thick. The subsoil is about 31 inches
thick. It is very dark grayish brown, firm clay in the upper
part; dark grayish brown in the next part; olive brown,
very firm clay in the next pant; and olive gray, firm clay in
the lower part. It has few to many yellowish brown mot-
tles. The underlying material, to a depth of 60 inches, is
olive, calcareous clay lcam.

The Burchard soils are on strongly sloping to steep
side slopes. They are well drained soils that formed in
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Figure {.—Relationship of soils in the Sharpsburg-Pawnee-Burchard association.

glacial til. They have a very dark brown, friable clay
loam surface layer about 8 inches thick. The subsoll is
firm clay loam about 25 inches thick. The upper part is
dark brown and dark grayish brown; and the lower part is
grayish brown with medium distinct yellowish brown mot-
tles and many large soft accumulations of lime. The
underlying material is light brownish gray clay loam that
has common distinct yellowish brown mottles and many
small soft accumulations of lime.

Cf minor extent are the Judson, Morrill, Nodaway,
Shelby, and Steinauer soils. Judson soils are on colluvial
foot slopes. Morrill soils formed in reddish glacial materi-
al and are on side siopes. Nodaway soils are on bottoms
along drainageways where flooding is common. Shelby
soils are on lower side slopes below the Burchard and
Pawnee soils. Steinauer soils are on strongly sloping to
steep side slopes.

The soils in this association are used for cash grain
farming. Farms are about 320 acres. Grain sorghum and

wheat are the main crops. A small acreage of soybeans,
corn, and other crops is also grown. Some areas of
steeper soils are used for pasture and range. Most crops
are dryfarmed. Irrigation is impractical because of the
absence of an adequate water supply and slope.

Water erosion is the main hazard in cultivated areas.
In some years, inadequate rainfall limits crop production.

Gravelled or improved dirt roads are on most section
lines, and some paved highways cross the area. Grain
grown for cash sale is sold mainly to local elevators, but
some grain is used on farms to fatten cattle and hogs.
Fattened cattle and hogs are marketed at Omaha stock-
yards or at local auctions, or they are sold directly to
packers.

The soils in this association are generally severely
limited for septic tank absorption fields because of slow
or moderately slow permeability or slope. They are se-
verely limited for sewage lagoons because of slope.
Most of the soils are limited for building sites because of



high shrink-swell and for roads and streets because of
high frost action,

2. Sharpsburg-Judson association

Deap, nearly level to moderately steep, moderately well
drained, silly soils that formed in loess and colluvium: on
uplands and foot slopes ’

This association is made up of soils on alternating
divides, side slopes, and foot slopes of uplands. It in-
cludes a few soils on bottom lands and stream terraces
adjacent to steep slopes (fig. 2). Soils on the divides are
nearly level 1o gently sloping. Solls on the side slopes
are gently sloping to moderately steep. Soils on the
colluvial foot slopes are gently stoping.

This association makes up 151,096 acres, or about 28
percent of the county. Approximately 70 percent is
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Sharpsburg soils; 10 percent, Judson soils; and 20 per-
cent, minor soils and miscellaneous areas.

The Sharpsburg soils are on divides and side slopes.
They formed in lpess. The surface layer is very dark
brown, friable silty clay loam about 7 inches thick. The
subsoil is about 37 inches thick. The upper part is dark
brown, firm silty clay, the middie part is brown, firm silty
clay; the lower part is yellowish brown, firm or friable silty
clay loam. The underlying material, t0 a depth of 60
inches, is light yellowish brown silty clay loam.

The Judson soils are on colluvial foot slopes. They
formed in silty colluvium. The surface layer is about 29
inches thick. The upper part is very dark brown, friable
silt loam; the next part is black, friabie silt loam; the next
part is very dark brown, friable silty clay lcam; the lower
part is very dark grayish brown, friable silty clay loam.
The subsoil is dark brown, firm silty clay loam about 26

Figure 2.—Relationship of soils in the Sharpsburg-Judson association.
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inches thick. The underlying material, to a depth of 60
inches, is brown silty clay loam.

Of minor extent are Mayberry, Nodaway, Pawnee, and
Wymore soils and miscellaneous areas of Urban land.
Mayberry, Pawnee, and Wymore soils are gently sloping
to strongly sloping. They are on lower side slopes.
Nodaway soils are nearly level and are sometimes chan-
neled. They are on bottoms of upland drainageways.
Urban land consists of nearly leve! to moderately steep
land that is covered by streets, parking lots, and struc-
tures. The Judson, Mayberry, Pawnee, Sharpsburg, and
Wymore soils are associated with Urban iand in com-
plexes.

The soils in this association are used mainly for cash
grain farming. Farms average about 300 acres. Grain
sorghum and wheat are the principal crops. A small
acreage of soybeans and alfalfa is also grown.

Water erosion is the main hazard. In some years inad-
equate rainfall limits the production of dryfarmed crops.
Ground water supplies are generally insufficient for irriga-
tion.

Gravelled or improved dirt roads are on most section

Figure 3.—Relationship of soils in the

jines. Grain grown for cash sale is sold mainly to local
elevators, but some grain is used on farms for feed.
Fattened cattle and hogs are marketed at Omaha stock-
yards or at local auctions, or they are sold directly to
packers.

Soils in this association are generally moderately to
severely limited for septic tank absorption fields and
sewage lagoons because of slow to moderate permeabil-
ity and slope. The soils are limited for building sites and
roads and streets because of high shrink-swell and high
frost action,

3. Kennebec-Nodaway-Zook association

Deep, nearly level and very gently sloping moderately
well drained to poorly drained, sifty soils that formed in
alluvium; on flood plains

This association is made up of soils on flood plains
along major drainageways (fig.3).

This association makes up 59,516 acres or about 11
percent of the county. About 37 percent is Kennebec

TR

Kennebec-Nodaway-Zook association.



soils; 18 percent, Nodaway soils; 12 percent, Zook soils;
and 33 percent, minor soils and miscellaneous areas.

The Kennebec soils are nearly level and are moder-
ately well drained. These soils are on bottom lands adja-
cent to drainageways. The surface layer is about 56
inches thick. It is black or very dark gray, friable silt loam
in the upper part and black, firm silty clay loam in the
lower part. The transitional layer is very dark gray, firm
silty clay loam about 16 inches thick.

The Nodaway soils are nearly level to very gently
sloping and are moderately well drained. These soils are
dissected by streams. The surface layer is very dark
grayish brown, friable silt loam about 7 inches thick. The
underlying material, to a depth of 60 inches, is very dark
grayish brown. It is stratified siit loam in the upper 45
inches, and beneath that depth it is silty clay loam.

The Zook soils are nearly level and are somewhat
poorly drained or poorly drained. These soils are on low
areas of flood plains and commonly are at a distance
from the main stream channel. In places, they are dis-
sected by the tributary channels which dissect the flood
plains. The surface layer is silty clay loam about 26
inches thick. The upper part is very dark gray and friable,
the middie part is black and friable, and the lower part is
very dark gray and firm. The subsoil, to a depth of 60
inches, is silty clay. The upper part is very firm and
black, and the lower part is firm and very dark gray.
* Of minor extent are Colo, Lamo, Salmo, and Wabash
soils and miscellaneous areas of Urban land. Colo soils
are somewhat poorly drained or poorly drained, nearly
level, and occasionally or frequently flooded. Lamo soils
are somewhat poorly drained, nearly level, occasionally
flooded, and are calcareous. Salmo soils are poorly
drained or somewhat poorly drained, nearly level, and
are slightly to moderately affected with saits. Urban land
consists of land covered by streets, parking lots, and
structures. The Colo, Kennebec, and Zook soils are as-
sociated with Urban land. The slope is nearly level.
Wabash soils are poorly drained and nearly level.

The solls in this association are mainly used for cash
grain farming. Farms average about 320 acres. Grain
sorghum and corn are the principal crops. Some soils
are irrigated if ground water or streamflow is adequate.

Flooding is the main hazard. During years of more
than normal precipitation, flooding is common.

Gravelled or improved dirt roads are on most section
lines. Grain grown for cash sale is sold mainly to iocal
elevators, but some grain is used on farms for feed.
Fattened cattle and hogs are marketed at Omaha stock-
yards or at local auctions, or they are sold directly to
packers,

Soils in this association are severely limited for sani-
tary facilities because of the hazard of flooding. They
have severe limitations for building sites because of the
flooding hazard, and for roads and streets because of
the flooding hazard and frost action.
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4. Crete-Sharpsburg association

Deep, nearly level to gently sloping, moderately well
drained, silly soils that formed in loess; on stream ter-
races

This association is made up of soils on stream ter-
races along Salt Creek and Oak Creek drainageways.

This association makes up 21,642 acres or about 4
percent of the county. About 48 percent is Crete soils;
22 percent, Sharpsburg soils; 18 percent, Urban land;
and 12 percent, minor soils.

The Crete soils are nearly leve! to gentiy sloping. They
are in the lower part of the association. The surface
layer is about 14 inches thick. The upper part is very
dark brown, friable silt loam and the lower part is black,
friable silty clay loam. The subsoil is about 27 inches
thick. The upper part is very dark grayish brown, very
firm silty clay; the middle part is brown, very firm silty
clay; and the lower part is brown, firm silty clay loam.
The underlying material, to a depth of 60 inches, is pale
brown. The upper part is silt loam that has a few fine
distinct reddish brown mottles.

The Sharpsburg soils are nearly level. They are in the
higher part of the association. The surface layer general-
ly is friable silty clay loam about 11 inches thick. The
upper part is very dark brown, and the lower part is very
dark gray. The subsoil is firm silty clay loam about 29
inches thick. The upper third is very dark grayish brown
and the lower part is brown. The underlying material, to a
depth of 60 inches, is silty clay loam. The upper part is
brown, and the lower part is pale brown.

Of minor extent are Butler, Fillmore, and Nodaway
soils. Butler and Fillmore soils are nearly level. They are
in shallow depressions and in more nearly leve! areas on
stream terraces. Nodaway soils are nearly level or very
gently sloping. They are in areas which are dissected by
deeply entrenched, meandering streams.

The soils in this association are used mainly for cash
grain farming. Farms average about 320 acres. Grain
sorghum, corn, and wheat are the principal crops. A
small acreage of soybeans is also grown. Most of the
crops are dryfarmed; however, near Waverly some crops
are irrigated because ground water is adequate. In some
years, production of dryfarmed crops is limited by inad-
equate rainfall.

Gravelled or improved dirt roads are on most section
lines. Grain grown for cash sale is sold mainly to local
elevators, but some grain is used on farms for feed.
Fattened cattle and hogs are marketed at Omaha stock-
yards or at focal auctions, or they are sold directly to
packers.

The soils in this association are severely limited for
saptic tank absorption fields because of slow or moder-
ately slow permeability. They are suited to sewage la-
goons in some areas, but slope is a limitation in other
areas. These soils have severe limitations for building
sites because of high shrink-swell, and for roads and
streets because of shrink-swell and high trost action.
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5. Steinauer-Pawnee-Burchard association

Deep, gently sloping to very steep, well drained and
moderately well drained, loamy and clayey soils that
formed in glacial till; on uplands

This association is made up of soils on narrow divides,
side slopes, and bottom lands along upland drains. The
soils on divides are gently sloping and those on the side
slopes are strongly sloping to very steep (fig. 4).

This association makes up 18,674 acres, or about 3
percent of the county. About 27 percent is Steinauer
soils; 18 percent, Pawnee soils; 17 percent, Burchard
scils; and 38 percent, minor soils.

The Steinauer soils are on strongly sloping to very
steep side slopes. They are well drained. The surface
layer is friable, very dark grayish brown loam about 5
inches thick. The transitional layer is friable, brown loam

about 7 inches thick. The upper part of the underlying
material is yellowish brown loam and the lower part is
light olive brown clay loam. This soil is generally calcare-
ous in all parts of the profile.

The Pawnee soils are on gently sioping narrow divides
and on gently to strongly sloping side slopes. They are
moderately well drained. The surface layer is very dark
brown, friable clay loam or clay about 7 inches thick. The
subsoil is about 31 inches thick. It is very dark grayish
brown, firm clay in the upper part; dark grayish brown
and very firm in the next iayer; clive brown and very firm
in the next layer; and olive gray, firm clay in the lower
part. It has few to many yellowish brown mottles. The
underlying material, to a depth of 60 inches, is olive,
calcareous clay loam.

The Burchard soils are on strongly sloping to steep
side slopes. They are well drained. The surface layer is
very dark brown, friable clay loam about 8 inches thick.

Figure 4.—Ralationship of soils in the Steinauer-Pawnee-Burchard association.
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The subsoil is firm clay loam about 25 inches thick. The
upper part is dark brown and dark grayish brown, the
middle layer is brown, and the lower part is grayish
brown with many medium distinct yellowish brown mot-
tles and many large soft accumulations of lime. The
underlying material is light brownish gray clay loam with
common medium distinct yellowish brown motiles and
many small soft accumulations of lime.

Of minor extent are Dickinson, Judson, Mayberry, Mor-
ritl, Nodaway, Shelby, and Wymore soils. Dickinson soils
are on side slopes and narrow divides and are sandy.
Judson seils are on colluvial foot slopes. Mayberry soils
are on narrow divides and side slopes and are of redder
hue than Pawnee soils. Morrill soils are on ridges and
side slopes. Nodaway soils are on bottom lands of
upland drainageways. Shelby soils are on lower side
slopes below the Burchard and Steinauer soils. Wymore
soils are on upper side slopes and divides higher than
the Pawnee and Burchard soils.

The soils in the association are used for diversified
farming, but farming is mostly of the cash grain-livestock
type. Soils on the divides are used mainly for dryfarmed
crops. Grain sorghum and wheat are the main crops.
Strongly stoping to very steep soils are used for pasture
and range.

Water erosion in cultivated areas and overgrazing in
range areas are the main hazards. In some years, pro-
duction of dryfarmed crops is limited by inadequate rain-
fall.

Gravelled or improved dirt roads are on most section
lines. Some paved highways cross the area. Grain grown
for cash saie is sold mainly to local elevators. Cattle and
hogs are marketed at Omaha stockyards or at local
auctions, or they are sold directly to packers.

The soils in this association are severely limited for
sanitary facilties because of slow or moderately slow
permeability and slope. They are severely limited for
building sites because of moderate to high shrink-swell
and for roads and streets because of frost action and
slope.

6. Wymore-Pawnee association

Deep, nearly level to strongly sloping, moderately well
drained, silty soils that formed in lpess and loamy soils
that formed in glacial till: on uplands

This agsociation is made up of soils on narrow divides,
on bottom lands, and on side slopes along upland
drains. Soils on the divides are nearly level to gently
sloping and those on the side slopes are gently sloping
to strongly sloping (fig. 5).

This association makes up 189,370 acres, or about 34
percent of the county. About 51 percent is Wymore soils;
19 percent, Pawnee soils; and 30 percent, minor soils.

The Wymore soils are on divides and side slopes. The
surface fayer is very dark brown, firm silty clay loam
about 8 inches thick. In about 35 percent of the areas
mapped it is silty clay. The subsoil is about 30 inches
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thick. The upper part is dark brown, firm silty clay; the
middle part is dark grayish brown, firm siity clay; the
lower part is olive brown, friabie silty clay loam that has
a few medium accumulations of lime. The underlying
material, to a depth of 60 inches, is olive gray silty clay
loam with many small accumulations of lime.

The Pawnee soils are on gently sloping or strongly
sloping side slopes. The surface layer is very dark
brown, friable clay loam or clay about 7 inches thick. The
subsoil is about 31 inches thick. It is very dark grayish
brown, firm clay in the upper part; dark grayish brown,
very firm clay in the next layer; and olive gray, firm clay
in the lower part. It has few to many yellowish brown
mottles. The underlying material, to a depth of 60 inches,
is olive, calcareous clay loam. Ten to 20 percent of each
mapped area is severely eroded and has the clay subsoil
exposed at the surface.

Of minor extent are Judson, Mayberry, Morrill,
Nodaway, and Sharpsburg soils. Judson soils are nearly
level te gently sloping. They are on colluvial foot slopes.
Mayberry soils are on side slopes. They formed in glacial
material and are of redder hue than Pawnee soils. Morrill
soiis are on side slopes. They formed in glacial material
and are not as fine textured as Pawnee soils. Nodaway
soils are on bottom lands of upland drainageways and
on frequently flooded bottom lands that have deeply
entrenched, meandeting channeis. Sharpsburg scils are
on divides and side slopes. They formed in loess and
have less clay in the subsoil than Wymore soils.

The soils in this association are used mainly for cash
grain farming. Farms average about 320 acres. Grain
sorghum and wheat are the principal crops; however,
soybeans and alfalfa are also grown. Most of the crops
are dryfarmed because ground water supplies are gener-
ally inadequate for irrigation.

Water erosion is the main hazard. inadequate rainfall
limits production of dryfarmed crops in some years.

Gravelled or improved dirt roads are oh most section
lines. Grain grown for cash is sold mainly to local eleva-
tors, but some grain is used on the farms for feed. Cattle
and hogs are marketed at Omaha stockyards or at local
auctions, or they are sold directly to packers.

The soils in this association are severely limited for
septic tank absorption fields because of slow permeabil-
ity and slope. They are severely limited for sewage la-
goons because of slope. The soils are severely limited
for building sites because of high shrink-swelt and for
construction of roads and streets because of high shrink-
swell and high frost action.

7. Crete-Wymore-Butler association

Deep, nearly level and very gently sloping, moderately
well drained and somewhal poorly drained, silly soils that
formed in loess; on uplands

This association is made up of nearly level and very
gently sloping soils on divides.
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Figure 5 —Relationship of soils In the Wymore-Pawnee association.

This association makes up 16,231 acres, or about 3
percent of the county. About 57 percent is Crete soils;
30 percent, Wymore soils; 12 percent, Butler soils; and 1
percent, minor soils.

The Crete soils are on broad divides. The surface
layer is about 13 inches thick. It is black, friable siit loam
in the upper part and bilack, friable silty clay loam in the
lower part. The subsocil is about 26 inches thick. The
upper part is very dark grayish brown, firm silty clay; the
next layer is dark brown, very firm silty clay; the next
layer is dark grayish brown, very firm silty clay; the lower
part is dark grayish brown, firm silty clay loam that has
common fine distinct strong brown mottles. The underly-
ing material, to a depth of 60 inches, is grayish brown
silty clay lcam that has common fine distinct strong
brown mottles in the upper part and many large distinct
yellowish brown mottles in the lower part. Soft accumula-
tions of carbonates are present.

The Wymore soils are on narrow ridgetops. The sur-
face layer is very dark gray, friable silty clay loam about
7 inches thick. The subsoil is about 26 inches thick. The
upper part is very dark grayish brown, firm silty clay; the
middle part is dark grayish brown, silty clay; and the
lower part is dark grayish brown, firm silty clay that has
iime concretions. The underlying material, to a depth of
60 inches, is grayish brown silty clay loam that has soft
accumulations of carbonates.

The Butler soils are in shallow depressions and in
lower areas of broad divides. The surface layer is black,
friable silt loam about 10 inches thick. The subsurface
layer is very dark gray, very friable silt loam about 2
inches thick. The subsoil is about 31 inches thick. The
upper part is black, very firm silty clay; the middle part is
very dark grayish brown, very firm silty clay; the lower
part is olive gray, firm silty clay loam that has a few fine
distinct yellowish brown mottles. The underlying material,
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to a depth of 60 inches, is olive siity clay loam that has
common medium distinct strong brown mottles,

Of minor extent are the Fillmore soils. They are in
shallow depressions or in the lower areas.

The soils in this association are used mainly for cash
grain farming. Farms average about 320 acres. Grain
sorghum and wheat are the principal crops; however,
some corn is grown in irrigated areas. Ground water for
limited irrigation is available in areas near Hallam, Prince-
ton, and Firth. In some years, production of dryfarmed
crops is limited by inadequate rainfall.

Gravelled or improved dirt roads are on most section
lines. Grain grown for cash is sold mainly to local eleva-
tors, but some grain is used on farms for feed. Cattle
and hogs are marketed at Omaha stockyards or at local
auctions, or they are soid directly to packers.

The seils in this association are generally severely
limited for septic tank absorption fields because of slow
permeability. Some areas are severely limited because of
wetness. The soils are suited to sewage lagoons; howev-
er, in depressional areas they are severely limited be-
cause of wetness. These soils are severely limited for
building sites because of high shrink-swell and wetness
in the depressional areas. They are severely limited for
roads and streets because of high shrink-swell and high
frost action.

8. Pawnee-Burchard association

Deep, gently sloping to steep, moderately well drained
and well drained, loamy and clayey soifs that formed in
glacial tilf; on uplands

This association is made up of soils on ridges and side
slopes of the uplands. Soils on the ridges are gently
sloping to strongly sloping, and those on the side slopes
are moderately steep to steep.

This association makes up approximately 37,017
acres, or about 7 percent of the county. About 55 per-
cent is Pawnee soils; about 35 percent, Burchard soils;
and 10 percent, minor soils.

The Pawnee soils are on narrow ridges and side
slopes of uplands. They are moderately well drained.
The surface layer is very dark brown, friable clay loam or
clay about 7 inches thick. The clay subsoil is about 31
inches thick. It is very dark grayish brown in the upper
part; dark grayish brown and olive brown in the middle
part; and olive gray in the lower part. It contains few to
many yellowish brown mottles. The underlying material,
to a depth of 60 inches, is olive, calcareous clay loam.

The Burchard soils are on lower side slopes. They are
well drained. The surface layer is very dark brown, friable
clay loam about 8 inches thick. The subsoil is firm clay
loam about 25 inches thick. It is dark brown and dark
grayish brown in the upper part and grayish brown with
many medium distinct vellowish brown mottles and many
large soft accumulations of lime in the lower part.
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Of minor extent are Mayberry, Nodaway, Judson, and
Steinauer soils. The gently sloping to strongly sloping
Mayberry soils are on upper side slopes and narrow
divides. They are of redder hue than Pawnee soils. The
nearly level Nodaway soils are on bottoms of upland
drainageways. Judson soils are on colluvial foot slopes.
The strongly sloping to very steep Steinauer soils are on
nose slopes.

The soils in this association are used mostly for cash
grain and livestock farming. Soils on the divides and in
the well drained drainageways are used mainly for dry-
{and farming. Grain sorghum and wheat are the main
crops. Strongly sloping to very steep soils are used for
pasture and range.

Water erosion in cultivated areas and overgrazing in
pasture and range areas are the main hazards. In some
years, production of dryfarmed crops is limited by inad-
equate rainfall,

Gravelled or improved dirt roads are on most section
lines. Some paved highways cross the area. Grain grown
for cash sale is sold mainly to local elevators, Cattle and
hogs are marketed at Omaha stockyards or at local
auctions, or they are sold directly to packers.

The soils in this association are generally severely
limited for septic absorption fields because of slow ory
moderately slow permeability and slope. They are se-
verely limited for sewage lagoons because of slope.
These soils are severely limited for building sites be-
cause of high shrink-swell or slope and for roads and
streets because of high shrink-sweli and high frost
action.

Soil maps for detailed planning

The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and po-
tential of a soil for specific uses. They also can be used
to plan the management needed for those uses. More
information on each map unit, or soil, is given under
“Use and management of the soils.”

Each map unit on the detailed soil maps represents an
area on the landscape and consists of one or more soils
for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil, a brief description of the soil
profile, and a listing of the principal hazards and limita-
tions to be considered in planning management.

Soils that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the underlying material, all the socils of
a series have major horizons that are similar in composi-
tion, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
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slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into so#
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commoenly indicates a feature that affects use or
management. For example, Sharpsburg silty clay loam, 2
to 5 percent slopes, is one of several phases in the
Sharpshburg series.

Some map units are made up of two or more major
soils. These map units are callad soil complexes.

A sofl complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The pat-
tern and proportion of the soils are somewhat similar in
all areas. Colo-Nodaway silty clay loams, 0 to 2 percent
slopes, is an example.

Most map units include small scattered areas of soils
other than those for which the map unit is named, Some
of these included scils have properties that differ sub-
stantially from those of the major soil or soils. Such
differences could significantly affect use and manage-
ment of the soils in the map unit, The included soils are
identified in each map unit description. Some small areas
of strongly contrasting soils are identified by a special
symbel on the soil maps.

This survey includes miscelfaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Pits, quarries, is an example. Miscellaneous
areas are shown on the soil maps. Some that are too
small to be shown are identified by a special symbol on
the seil maps.

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables”)
give properties of the soils and the limitations, capabili-
ties, and potentials for many uses. The Glossary defines
many of the terms used in describing the soils.

Lancaster County Soil Survey joins three published soil
surveys: Saunders County to the north, Seward County
to the west, and Gage County to the south. It is similar
to those published surveys in kinds of soils, slopes, and
interpretations. However, in several instances, names of
these soils are different. This is accounted for by differ-
ences between Ustolls and Udolls, the small acreage of
some units, and a difference in concepts concerning the
naming of map units over a period of time.

BpF—Burchard-Nodaway complex, 2 to 30 percent
slopes. This complex consists of moderately steep or
steep, well drained soils on side slopes and very gently
sloping, moderately well drained soils on bottom lands
along drainageways of uplands. From 25 to 55 percent
of the complex is Burchard soils and from 20 to 40
percent is Nodaway soils. Areas are long and narrow
and range from 5 to 75 acres. Burchard soils are on side
slopes. Nodaway soils are on frequently flooded bottom
lands that are dissected by deeply entrenched channels.
The two soils are so intricately mixed or areas are so

13

small that it is not practical to separate them in mapping.
Some unvegetated loess is on the side slopes.

Typically, the Burchard soil has a surface layer of very
dark brown, friable clay ioam about 10 inches thick. The
subsoil is firm clay loam about 22 inches thick. The
upper part is dark brown; the middle part is dark yellow-
ish brown; and the lower part is mixed yellowish brown
and grayish brown. The underlying matenial, to a depth of
60 inches, is grayish brown, calcareous clay loam.

Typically, the Nodaway soil, to a depth of 80 inches, is
very dark grayish brown silt loam that has strata of light
colored material. In places, the strata are silty clay loam.

Included in this complex are small areas of Colo,
Pawnee, and Steinauer soils. The calcareous Steinauer
soils are on steep side slopes in places. Pawnee soils
are on side slopes and have a clay subsoil. The some-
what poorly drained Colo soils are on bottom lands.
These soils make up 5 to 15 percent of the map unit.

Permeability is moderately slow in the Burchard soil
and moderate in the Nodaway soil. Available water ca-
pacity is high in both scils. Runoff is slow on the
Nodaway soil and rapid on the Burchard soil. Both soils
release moisture readily to plants, and have moderate
content of organic matter. Naturat fertility is high in the
Nodaway scil and medium in the Burchard soil. Typically,
the high water table is at a depth of 3 to § feet in the
Nodaway soil.

Most of the acreage in this complex is in native grass
and trees and is used for grazing. These soils have fair
potential for grass and good potential for wildlife habitat.
They have poor potential for cultivated crops and for
most engineering uses. The potential for planting tree
windbreaks is very poor because the slope is 100 steep
for mechanical planters.

In many areas there is very little grass because these
soils are covered with trees or the area is dissected by
entrenched stream channels. The trees provide shelter
for livestock.

This complex is not suited to planting of windbreaks;
however, shrubs and trees can be planted by hand to
develop or improve habitat for wildlife. Chokecherry,
Nanking cherry, and American plum are suitabie for
planting. Many kinds of plants that grow on these soils
provide food and shelter for deer, bobwhite quail, squir-
rels, and numerous species of birds. In many places,
dams have been built which benefit both livestock and
wildlife. Ponds provide habitat for ducks, muskrat, and
beaver.

Few structures other than dams are built on these
soils. The complex slopes and flooding cause severe
limitations for most engineering uses. If roads are con-
structed across these areas, a large amount of fill mate-
rigl is needed. Potential pond reservoir sites are plentitul.

This complex is in capability unit Vie-1 dryland; Bur-
chard soil is in Silty range site and Nodaway soil is in
Silty Overflow range site. The windbreak suitability group
is 10,
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BrD—Burchard clay loam, 6 to 11 percent slopes.
This deep, strongly sloping, well drained soil is on narrow
ridgetops and side slopes of uplands. Many pebbles and
a few stones are on the surface. Areas are irregular in
shape and range from 3 to 100 acres.

Typically, the surface layer is very dark brown, friable
clay loam about 8 inches thick. The subsail is firm clay
lcam about 25 inches thick. The upper part is dark
brown, very dark grayish brown, and brown; and the
lower part is grayish brown with many yellowish brown
mottles and many large soft accumulations of lime. The
underlying material is light brownish gray clay loam that
has yellowish brown mottles and many small soft accu-
mulations of lime. In a few areas, the surface layer is
less than 7 inches thick because of erosion by water. In
a few places, the soils do not have carbonates above a
depth of 40 inches.

Included with this soil in mapping are small areas of
Mayberry, Pawnee, and Steinauer soils. Mayberry and
Pawnee soils are moderately well drained and have finer
textured subsoils than Burchard seils. The Mayberry soils
are on the upper part of side slopes and are higher than
Burchard soils. The Pawnee soils are at the heads of
drainageways and on lower side slopes. The calcareous
Steinauer soils are on the steeper parts of the map unit
on side slopes. These soils make up 10 to 15 percent of
the map unit.

This Burchard soil has moderately slow permeability.
Runoft is medium or rapid, depending on the amount of
plant cover. Natural fertility is mediurn. Moisture is re-
leased readily to plants. This soil is easily worked.
Shrink-swell potential is moderate.

About 65 percent of the acreage of this soil is used for
cultivated crops, and the rest is mainly in native grass.
Very few areas are irrigated. This soil has good potential
for cullivated crops and for pasture, range, and wind-
breaks. The potential is fair for most engineering uses
because of slope and the shrink-swell characteristic.

This soil is well suited to alfalfa and wheat. Row crops,
for example, grain sorghum, corn, and soybeans, should
be limited because of the hazard of erosion. Terraces,
grassed waterways, contour farming, and use of crop
residue as mulch help to control runoff and erosion. Use
of barnyard manure and commercial fertilizer helps to
maintain and improve ferlility of the soil. This soil has
fairly good response to nitrogen if moisture is adequate.
it is suited to sprinkler irrigation. The rate of water appli-
cation should be carefully controlled so that it will not
exceed the intake rate. Large stones on the surface
need 1o be removed to prevent damage to cultivation
equipment.

Such cool-season grasses as bromegrass and or-
chardgrass are well adapted to this soil for pasture use.
Alfaifa and birdsfoot trefoil can increase the amount of
forage in a tame pasture; however, alfalfa can cause
bloat in livestock.

This soil is well suited to use as rangeland. Proper
grazing and deferred grazing help to maintain a good
stand of desirable grasses.

SOIL SURVEY

Trees suitable for windbreaks are alsc suitable for
environmental plantings. Shrubs provide habitat for wild-
life and are commonly included when tree windbreaks
are planted. Planting windbreaks on the contour helps to
control erosion. Drought and moisture competition from
weeds and grasses are principal hazards.

Buildings with basements commonly need tile drains
around the footings to prevent seepage. Foundations
and basement walls need to be designed toc withstand
the shrinking and swelling of the soil. This soil is poorly
suited to septic tank absorption fields because of moder-
ately slow permeability and to sewage lagoons because
of slope.

Because this soil is erodible, roadbanks need to be
planted to a well suited grass or grass mixture and the
slope kept to the lowest gradient possible. Placing roads
on the contour reduces erosion.

This soil is in capability units llle-1 dryland and 1IVe-3
imigated. It is in Silty range site and windbreak suitability
group 4.

BrE—Burchard clay loam, 11 to 15 percent siopes.
This deep, moderately steep, well drained soil is on side
slopes of uplands. A few pebbles and stones are on the
surface. Areas are irregular in shape and range from 3 to
40 acres.

Typically, the surface layer is about 10 inches thick.
The upper part is very dark brown, friable light clay loam;
the lower part is dark grayish brown, firm clay loam. The
subsoil is firm clay loam about 22 inches thick. The
upper part is dark brown; the next layer is dark yellowish
brown; the next layer is yellowish brown and calcareous;
and the lower part is mixed yellowish brown and grayish
brown and is calcareous. The underlying material, to a
depth of 60 inches, is calcareous, mixed yellowish brown
and light brownish gray clay loam. The subsoil and un-
derlying material contain some gravel and a few stones,
in a few areas the surface layer is loam. In a few areas,
the soils do not have carbonates above a depth of 40
inches.

Included with this scil in mapping are small areas of
Steinauer soils. The calcareous Steinauer soils are on
the upper part of side slopes. These soils make up about
5 to 10 percent of the map unit.

Permeability is moderately slow in this Burchard soil,
and runoff is rapid. Available water capacity is high, and
content of organic matter is moderate. Natural fertility is
medium. Reaction of the surface layer is medium acid or
slightly acid. Tilth is generally good, and the soil is easily
tilled through a fairly wide range of moisture content.
Shrink-swell potential is moderate.

Most of the acreage of this soil is in native grass and
is used for range. A few areas are cultivated., The soil
has poor potential for cultivated crops and good poten-
tiat for wildlife habitat. It has good potential for grass and
fair to poor potential for most engineering uses.

This soil is poorly suited to grain sorghum and corn;
however, such close growing crops as alfalfa and wheat
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have good productivity. If this soil is used for cultivated
crops, terraces, contour farming, and grassed waterways
are needed to help contro! erosion. Fertilizer is washed
downslope if runoff is not controlled. The soil is generally
not suited to irrigation.

Overgrazed rangeland is easily invaded by blue grama,
Scribner panicum, and western ragweed. Deferred graz-
ing and planned grazing systems help to maintain and
increase desirable plant species and improve the range
condition. Distribution of livestock in a pasture can be
improved by proper placement of fences and watering
and salting facilities. Improved strains of native grasses
should be used if the rangeland is reseeded or reestab-
lished. Native grass can be grazed by livestock or cut for
hay. Technical help in converting soils that are presently
being used for cropland to use for rangeland can be
obtained from the local office of the Soil Conservation
Service,

Bromegrass and orchardgrass are the most suitable
ceol-season plants for tame pastures. About 50 percent
of the yearly growth needs to be left on the surface after
the grazing season to help control water erosion.

This soil provides good sites for trees; however, very
few windbreaks are planted. Windbreaks should be
placed on the contour to help control erosion.

This soll has severe limitations for building sites. Build-
ing sites should be iandscaped to conform to the moder-
ately steep terrain. Septic tank absorption fields are not
well suited 10 this soil because the slow percolation rate
can cause effluent to rise to the surface. In addition,
downslope flow is a problem. Placing roads on the con-
tour reduces erosion,

This soil is in capability unit IVe-1 dryland. it is in Silty
range site and windbreak suitability group 4.

Bu—Butler silt loam, 0 to 1 percent slopes. This
nearly level, somewhat peorly drained soil is in depres-
sional areas on uplands. It is occasionally flooded and is
ponded for periods of short duration. Areas are irregular
in shape and range from 3 to 200 acres.

Typically, the surface layer is btack, friable silt loam
about 10 inches thick. The subsurface layer is very dark
gray, very friable siit loam about 2 inches thick. The
subsoil is about 31 inches thick. The upper part is black
and very dark grayish brown, very firm silty clay; and the
lower part is olive gray, firm silty clay loam. The underly-
ing material is olive silty clay loam that has strong brown
mottles,

Inciuded with this scil in mapping are small areas of
moderately well drained Crete soils and poorly drained
Fillmore soils. Crete soils are on the highest part of the
map unit. Fillmore soils are in shallow depressions.
These soils make up 10 to 20 percent of the map unit.

This Butler soil has slow permeability and slow runoff.
Available water capacity is high, and content of organic
matter is moderate. Natural fertility is high. Reaction of
the surface layer is medium acid or slightly acid. Mois-
ture is released slowly to plants. Depth to the seasonal

15

high water table is 1 foot to 3 feet. Shrink-swell potential
is high.

Algnost all of the acreage of this soil is used for culti-
vated crops. A few areas are irrigated. This soil has good
potential for cuitivated crops and for habitat for openland
wildlife. The potential is fair for range, trees, and pasture.
The soil has poor potential for most engineering uses
because of wetness and the shrink-swell characteristic.

This soil is well suited to alfalfa, wheat, and grain
sorghum. It is also suited to corn; however, wetness in
spring often delays planting. This soil is droughty during
the hottest part of the summer. A cropping system that
includes row crops alternating with small grain or alfalfa
helps 10 increase the water intake rate in the subsoil.
This soil is suited to both sprinkler and gravity systems
of irrigation. More frequent and lighter irrigations are
needed if corn is the main crop. Control of flooding from
adjacent areas is needed in places. Land leveling per-
mits an even distribution of water from gravity irrigation
systems. For sustained crop growth on this soil, exten-
sive use of commercial fertilizers is needed. Lime can be
needed, especially if legumes are grown.

Bromegrass, tall fescue, and western wheatgrass are
well adapted to this soil for pasture. Use of aifaifa with
pasture grass tends to increase forage production. The
production of grass generally is increased if the soil is
irrigated.

This soil can be reseeded to native grass. If areas are
adiacent to cool-season pastures, grazing can be rotat-
ed. Range that is grazed during the growing season can
be kept in good or excellent condition by leaving about
half of the current year's growth.

Trees that tolerate occasional wetness survive and
grow well on this soil. Establishment of seedlings is
sometimes difficult during wet years. During hot and dry
periods, drought and moisture competition from weeds
and grasses are hazards.

Residue from grain sorghum and corn left on the
ground after harvest provides an excellent supply of food
for pheasants, and wheat and alfalfa provide areas for
nesting.

This scil generally is not suitable for building sites
because of ponding. It is not suited to septic tank ab-
sorption fields, Sewage lagoons need to be protected
from flooding. Seepage can occur if excavations are
more than 3.5 feet deep.

This soil is in capability units llw-2 dryland and llw-2
irigated. It is in Clayey range site and windbreak suitabil-
ity group 2,

Bw—Butler silt loam, terrace, 0 to 1 percent
slopes. This nearly level, somewhat poorly drained soil
is on stream terraces, It is occasionally flooded and is
ponded for periods of short duration. Areas are irregular
in shape and range from 3 to 400 acres.

Typically, the surface layer is friable silt loam about 11
inches thick. The upper part is very dark gray and the
lower part is black. The subsurface layer is dark gray,
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friable silt loam about 2 inches thick. The subsoil is
about 27 inches thick. The upper part is black, very firm
silty clay; the middle part is very dark brown, extremely
firm siity clay; and the lower part is very dark grayish
brown, very firm silty clay. The underlying material, to a
depth of 60 inches, is olive gray. The upper part is silty
clay loam that has a few medium lime concretions and
reddish brown mottles. The lower part is silt loam that
has many medium distinct reddish brown mottles. Strati-
fied alluvial materiat is between a depth of 10 to 20 feet.
In places the underlying material is slightly affected with
soluble salts.

Included with this soil in mapping are small areas of
Crete, Fillmore, and Zook soils. The moderately well
drained Crete soils are on the highest part of the map
unit. Fillmore soils are in shallow depressions, and Zook
soils are on the lowest pari. Fillmore soils are poorly
drained, and Zook soils are poorly drained or somewhat
poorly drained. These soils make up 10 to 20 percent of
the map unit.

This Butler soil has slow permeability, high available
water capacity, and high natural fertility. Runoff is slow,
and content of organic matter is moderate. Reaction of
the surface layer is medium acid and slightly acid. The
surface layer of this soil is easily worked and absorbs
water readily, but the fine textured subsoil restricts root
development and absorbs water slowly. Depth o the
seasonal high water table is 1 foot to 3 feet. Shrink-swell
potential is high.

Almost all the acreage of this soil is in cultivated
crops, and about 30 percent of the acreage is irrigated.
This soil has good potential for cultivated crops and for
openland wildlife habitat. The potential is fair for trees,
range, and pasture. The soil has poor potential for most
engineering uses because of wetness and the shrink-
swell characteristic.

i this soil is to be dryfarmed, it is suited to small grain,
corn, grain sorghum, and alfalfa. It is best suited to
wheat and grain sorghum. The surface layer may stay
wet for an extended period of time following rain, particu-
larly in spring. Such wetness delays tillage and can
retard the growth of crops in some years. This soil is
droughty in summer unless it is irrigated. Keeping the soil
covered with a growing crop or with crop residue helps
to open the subsoil and aids the movement of water
through the soil. Established stands of alfalfa benefit
from the ground water which is at a depth of 10 to 20
feet. Because this soil has slow permeability, frequent
periods of irrigation are needed. Excessive runoff of irri-
gation water should be controlled. This soil is suited to
both sprinkler and gravity irrigation systems. Applications
of barnyard manure or commercial fertilizers are needed
to maintain high production.

Bromegrass, tall fescue, and western wheatgrass are
most commonly grown in tame grass pastures. Produc-
tion can be increased by irmigation and applications of
fertilizer. However, if production declines, the old stand
should be plowed under and the pasture reseeded with
desirable grasses.

SOIL SURVEY

This soil can be reseeded to native grass. The kind of
vegetation that grows well is determined mainly by the
slowly permeable, clayey subsoil. Because the soil is
droughty during the hottest part of the summer, grass
production tends to vary greatly, depending upon annual
precipitation. However, many plant species benefit from
the ground water which is at a depth of 10 to 20 feet.

This soil generally provides fair sites for windbreaks.
Establishment of seedlings is sometimes difficult during
wet vears. Controfling the abundant and persistent
growth of weeds during establishment of trees is a con-
cermn of management. Mature trees commonly obtain
moisture from ground water. If properly designed and
placed, windbreaks can control drifting of snow, provide
protection for buildings and livestock, and improve habi-
tat for wildlife.

Residue from grain sorghum and corn left on the
ground after harvest supplies food for wildlife. In addi-
tion, shrubs planted in windbreaks provide food and
cover. Pheasants are common.

This soil is poorly suited to home and other building
sites, seplic tank absorption fields, and sewage lagoons
because of flooding and ponding. Wetness, slow perme-
ability, and high shrink-swell potential are limitations.
Ground water and cave-ins are hazards in deep excava-
tions. High or very high corrosivity to uncoated steel
pipes occurs in places because of ground water and
soluble salts. Coating of buried pipes is needed. Eleva-
tion of roadbeds can overcome wetness.

This soil is in capability units liw-2 dryland and |lw-2
irrigated. It is in Clayey range site and windbreak suitabil-

ity group 2.

Co—Colo silty clay loam, 0 to 2 percent slopes.
This nearly level, somewhat poorly drained soil is on
bottom lands of major streams. The soil is occasionally
flooded. Areas are irreguiar in shape and range from 5 to
200 acres.

Typically, the surface layer is black, friable silty clay
loam about 36 inches thick. The undetlying material, fo a
depth of 60 inches, is very dark gray, friable silty clay
loam. In places the underlying material is silty clay below
a depth of 40 inches. In some areas, a transitional layer
separates the surface layer and underiying material.

Included with this scil in mapping are small areas of
Kennebec soils on higher elevations that are better
drained than Colo soils. These soils make up 5 to 20
percent of the map unit.

Permeability is moderately slow in this Colo soil, and
runoff is slow. Available water capacity is high. Moisture
is released readily to plants. The seasonal high water
table ranges from a depth of 2 to 3 feet below the
surface. Natural fertility is high, and content of organic
matter is moderate.

Most areas of this scil are cultivated. This soil has
good potential for cultivated crops, grasses, wildlife habi-
tat, and trees for windbreaks. It has poor potential for
most engineering uses.
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This soil is suited to corn, grain sorghum, and soy-
beans. Excessive weiness caused by the water table is
the principal concern of management because it delays
tillage and planting. If suitable outlets are available, tile
drains help to lower the water table and control wetness.
In dry years, the high water table is beneficial to crops.
Terraces, diversion ditches, and grassed waterways on
adjacent higher lying soils reduce runoff on this soil and
help lessen damags from flodding. Application of lime is
needed to neutralize acidity; the amount needed should
be determined by soil tests. If underground water is
available in adequate quantity, irrigation is feasible. Irriga-
tion is needed mostly to supplement natural rainfall
during the dry growing season.

This soil is well suited to reed canarygrass, an intro-
duced cool-season species for range. Overstocking and
overgrazing the rangeland causes deterioration of the
plant community. When this occurs, the taller more desir-
able grasses are replaced by less productive short
grasses. Distribution of livestock can be improved by
proper placement of fences and watering and salting
facilities. Grasses that grow on this soil are a depend-
able source of hay.

This soil provides good sites for tree windbreaks.
Weeds and grasses between tree rows can be eliminat-
ed by cultivating with conventional equipment, by hand
hoeing, or by application of herbicides. Although they are
not used for windbreaks, black walnut trees grow fairly
well on this soil.

The plants grown on this soil supply food for waterfowl
and upland game birds and good habitat for rangeland
and openland wildlife.

Because of flooding and wetness, this soil has poor
suitability for campsites and it is moderately limited for
use as picnic grounds.

Soil wetness caused by the water table and the hazard
of flooding are obstacles to construction. Local roads
need 1o be graded to shed rainwater. Because this soil
has high shrink-swell potential, a more suitable base
material than this Cole soil may be needed.

This soil is in capability units llw-4 dryland and ilw-3
irrigated. It is in Subirrigated range site and windbreak
suitability group 2.

Cp—Colo-Nodaway silty clay loams, 0 to 2 percent
slopes. These nearly level, poorly drained and moder-
ately weli drained soils are on bottom lands along drain-
ageways of uplands. Drains that cross these soils are
generaily less than 2 feet deep. Flooding is frequent.
Areas are long and narrow and range from 5 to 150
acres.

This map unit is 35 to 80 percent Colo soils and 30 to
35 percent Nodaway soils. Nodaway soils are mostly
adjacent to the drainageways. Areas of these soils are
s0 intricately mixed that it is not practical to separate
them in mapping.

Typically, the upper 36 inches of the Colo soil is very
dark grayish brown, friable silty clay loam that has dark
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grayish brown fine strata. The next layer is very dark
gray silty clay loam about 16 inches thick. It bas
common strong brown mottles and a few fine strata of
light brownish gray material. The lower part, to a depth
of B0 inches, is black silty clay loam that has a few
brown mottles. In a few areas stratified silt loam or siity
clay foam that is 10 to 20 inches thick overlies a buried
soil.

Typically, the Nodaway soil has a surface layer about
8 inches thick. it is mixed very dark brown and dark
grayish brown, friable silty clay loam. The underlying ma-
terial, to a depth of 60 inches, is very dark brown light
silty clay loam that has strata of dark grayish brown
material and a few fine brown mottles. In some areas the
surface layer is silt loarm.

Included with these soils in mapping are areas of Ken-
nebec scils and Judson soils. These soils are on the
highest parts of the map unit and are less frequently
flooded than Colo-Nodaway soils. They make up 10 to
20 percent of the map unit.

Permeability is moderately slow in the Coio soils and
moderate in the Nodaway soils. Runoff is slow. Both
scils have high available water capacity, a moderate
content of organic matter, and high natural fertility. The
seasonal high water table is 2 or 3 fest below the sur-
face in the Colo sail and 3 to 5 feet below the surface in
the Nodaway soil. Both soils release moisture readily to
plants. Shrink-swell potential is moderate in the
Nodaway soils and high in the Colo soil.

Most of the acreage of these Colo-Nodaway soils is
used for cultivated crops. Grass, trees, and shrubs grow
in some areas. The potential is fair for trees and cultivat-
ed crops, good for grasses and wildlife habitat, and poor
for most engineering uses because of wetness and
flooding.

These soils are fairly well suited to corn and grain
sorghum. Small grain and alfalfa are likely to be dam-
aged by flooding. Wetness in the spring often delays
tillage. Field terraces on sicpes above these soils reduce
the hazards of flooding and silting from eroding upland
soils. If outlets are available, tile drains can be used to
lower the water table. In some places, these soils are
used as grassed waterways to carry away runoff from
the sloping upland scils. The soils are suited to both
gravity and sprinkler irrigation. Applications of water
should be applied at a rate that does not exceed the
intake rate of the soils.

This soil is well suited to reed canarygrass, an intro-
duced cool-season species for tame pasture. Nitrogen
fertilizer is likely to be needed for highest production.
Weeds and brush can be controlled by use of chemicals.
Mowing is not desirable.

Native grass provides a dependable source of forage
on these soils, but many areas have been overgrazed
and are invaded with weeds. Reseeding rangeland in
poor condition quickly restores the more productive
grass. A planned grazing system is needed to keep ran-
geland and tame pastures in good condition.
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Few trees are planted for windbreaks on these soils.
Windbreaks are generally used to protect homesites or
livestock. Chances of tree survival and growth are good
if trees are selected that can tolerate occasional wet-
ness. Establishment of seedlings is commonly a concern
during wet years.

Shrubs and trees that grow naturally provide cover and
food for many kinds of wildlife. In some places, good
sites are available for dams. Springs are a dependable
source of water in many places. Some ponds are
stocked with fish,

These seils are not suitable for homesites because of
flooding and wetness. In urban areas, these soils are
generally used as parks or open space. They have po-
tential for gardens or planned wildlife areas. Roads that
cross these areas need to be elevated with fill to prevent
damage from flooding.

These soils are in capability units Hiw-4 dryland and
IVw-3 irrigated. Colo soil is in Subirrigated range site and
Nodaway soil is in Silty Overflow range site. The wind-
break suitability group is 2.

Cr—Crete slit loam, terrace, 0 to 1 percent slopes.
This deep, nearly level, moderately well drained soil is on
loess covered stream terraces. Areas are irregular in
shape and range from 5 to 500 acres.

Typically, the surface layer is about 13 inches thick.
The upper part is very dark brown, friable silt loam, and
the lower part is black, friable silty clay loam. The subsoil
is about 27 inches thick. The upper part is very dark
grayish brown, very firm silty clay; the middle part is
brown, very firm siity clay; and the lower part is brown,
firm silty clay loam. The underlying material, to a depth
of 60 inches, is pale brown. The upper part is silty clay
loam that has a few small lime concretions, and the
lower part is silt loam with reddish brown mottles. In
places, the surface layer is silly clay loam. On stream
terraces of smaller fributaries, the subsoit is dark grayish
brown or clive brown. In places, the underlying material
is slightly affected with salinity or alkali. Stratified alluvial
material is between a depth of 10 and 20 feet.

Included with this soil in mapping are small areas of
Butler soils. The somewhat poorly drained Butler soils
are in slightly depressional areas. They make up 5 to 10
percent of the map unit in many areas.

This Crete soil has slow permeability. Runoff is slow.
Available water capacity is high, and content of organic
matter is moderate. Natural fertility is high. The content
of available phosphorus is medium or high in the surface
layer, underlying material, and lower part of the subsaoil.
Itis very low or low in that part of the subsoil where the
content of clay is highest. Reaction of the surface layer
is medium acid or slightly acid. Tilth is generally good,
and the soil is easily tilled through a fairly wide range of
moisture content. The fine textured subsoil restricts the
penefration of roots, and it absorbs moisture slowly and
releases it slowly to plants. Ground water is 6 to 12 feet
below the surface. Shrink-swell potential of the subsoil is
high.

SOIL SURVEY

Nearly all of the acreage of this soil is used for culti-
vated crops. This soil has good potential for most com-
monly grown cultivated crops, grasses, and trees. it has
good potential for wildlife habitat and recreation uses
and poor potential for most engineering uses.

This soil is suited to wheat, grain sorghum, soybeans,
and alfalfa. Wheat is the most reliable crop, because it
matures before the weather becomes hot and dry. Es-
tablished stands of alfaifa can obtain moisture from
ground water. Droughtiness is the main concern of man-
agement during dry years. Soil blowing is a hazard if the
surface is bare. Corn, grain sorghum, and alfalfa respond
well to irrigation. This soil is suited to sprinkler, furrow,
and border irrigation. Land leveling commonly is needed
to prepare the soil for irrigation unless sprinkier irrigation
is used. if the subsoil is exposed during leveling, backfili-
ing with topsoil improves the tilth and fertility of the
surface layer. Applications of water should be adjusted
at a rate that does not exceed the intake rate of the soil.

Very little acreage of this socil is used for pasture or
range; however, the soil is well suited to both tame grass
and native grass. Ground water increases production of
some native grasses. Production of tame grasses can be
significantly increased if the soll is irrigated. A cool-
season grass pasture and a warm-season native grass
range are often desirable. Undesirable plants invade
pasture that is overgrazed.

This soil provides good sites for planted trees, and
growth of adapted species is good. Drought and compe-
titien from weeds and grasses are the principal limita-
tions. Mature trees often obtain moisture from ground
water,

This soil has good potential for production of food for
wildlife. Pheasants are common, but many other kinds of
wildlife are scarce because the soil is intensively farmed.
If additional trees or shrubs are established, the habitat
for quail, squirrels, deer, and rabbits is improved.

This soil has moderate limitations for picnic areas and
playgrounds because the surface layer dries slowly after
rainfall. Surface drainage can be improved by land shap-
ing.

Foundations and basement walls shouid be designed
1o withstand the shrinking and swelling of this soil. Rein-
forced concrete used in construction strengthens the
walls of buildings. In some areas, water perched on
underlying geologic material seeps into basements. Artifi-
cial drainage, footing drains, and basement sump pumps
reduce seepage during wet periods. This soil is poorly
suited to septic tank absorption fields because of slow
permeability. It is well suited t0 sewage lagoons; howev-
er, it cuts are more than 2 feet deep, sealing or lining
can be needed. This soil provides good areas for lawns
if the clayey subsoil from excavated basements has not
been spread over the surface. This excavated material is
difficult to work and absorbs moisture slowly. Ground
water and cave-ins are hazards in deep excavations.
Moderate corrosivity to uncoated steel pipes occurs in
places because of ground water and soluble salts. Coat-
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ing of buried pipes is needed. Roads should be designed
to offset the high shrink-swell potential of this soil.

This soil is in capability units lls-2 dryland and lis-2
irrigated. It is in Clayey range site and windbreak suitabil-

ity group 4.

CrB—Crete silty clay loam, terrace, 1 to 3 percent
slopes. This deep, very gently sloping, moderately well
drained soil is on loess covered stream terraces. Areas
are irregular in shape and range from 5 to 300 acres.

Typically, the surface layer is very dark brown, friable
silty clay loam about 11 inches thick. The subsoil is
about 37 inches thick. The upper part is very dark gray-
ish brown, firm silty clay; the middle part is brown, firm
silty clay; and the lower part is light yellowish brown silty
clay loam that has yellowish brown mottles and a few
small lime concretions. The underlying material, to a
depth of 60 inches, is light yellowish brown, noncalcar-
eous silty clay loam that has vellowish brown mottles. In
a few places the surface layer is silt loam. Although the
soil is generally dark between a depth of 20 and 30
inches, it is light colored at a shallower depth in some
areas. Stratified alluvial material is between a depth of
10 and 20 feet.

Included with this soil in mapping are small areas of
Butler soils. The somewhat poorly drained Butler soils
are on the lowest part of the map unit. These areas
make up 5 to 10 percent of any mapped area. Small
saline-alkali areas are also included.

This Crete soil has slow permeability. Runoff is
medium. Available water capacity is high, and content of
organic matter is moderate. Natural fertility is high. The
content of available phosphorus is medium or high in the
surface layer, underlying material, and lower part of the
subsoil. It is low in the subsoil where the content of clay
is highest. Reaction of the surface layer is medium acid
or slightly acid. This soil is easy to work. The subsoil
absorbs moisture slowly and releases it slowly to plants.
Ground water is 6 to 12 feet below the surface. Shrink-
swell potential of the subsoil is high.

Most of the acreage of this soil is used for cultivated
crops. The rest is used for farmsteads and building sites.
This soil has good potential for cultivated crops, grasses,
and trees. It has good potential for wildlife habitat and
recreation uses, and poor potential for most engineering
uses.

This soil is suited to wheat, grain sorghum, soybeans,
and alfalfa. Alfalfa production is increased by moisture
from ground water in most places. Controlling runoff,
reducing the hazard of erosion, and increasing soil mois-
ture are the principal management needs. Contour farm-
ing and terraces reduce runoff, control erosion, and help
to hold water until it can be absorbed by the scil. A
tillage system that leaves a maximum amount of crop
residue on the surface helps to prevent loss of moisture,
especially in fall and winter. Grain sorghum, corn, and
affalfa produce the highest yields if this soil is irrigated. If
gravity systems are used, some land leveling is needed
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for proper distribution of water. if the subsoil is exposed
during leveling, undercutting and backfilling with 6 inches
of topsoil is desirable. The rate of application of water
should not exceed the intake rate of the soil. Runoff
from rainfall and irrigation water can be controlied by
terracing, contouring, bench leveling, and adjusting the
row direction to provide for a lower grade of furrow.

This soil is well suited to cool-season grasses, for
example, bromegrass and tail fescue. It responds well to
applications of fertilizer. Forage production is increased if
the soil is irrigated, and if grass and legume mixtures are
used. Season-long forage can be produced if cool-
season pasture and temporary sudangrass pasture are
combined. For a more stable forage production program,
the addition of native warm-season grasses to this com-
bination is desirable. Deep rooted grasses benefit from
ground water.

This soil provides good sites for windbreaks. Chances
are good for the survival of plantings and growth of
adapted species. Drought and moisture competition from
weeds and grasses are the main hazards, Cultivation or
applications of chemicals can be used to kil weeds.
Mature trees can obtain moisture from ground water. If
properly designed and placed, windbreaks can control
drifting of snow, supply protection for homes and live-
stock, and reduce noise from traffic.

Cultivated crops and grassed fence rows provide good
habitat for pheasants. If areas are properly selected and
vegetation is distributed, habitat for wildlife can be im-
proved.

Camp sites, picnic areas, and playgrounds have mod-
erate limitations because the surface layer of this soil
dries slowly after rainfall. Land shaping improves the
surface drainage.

This soil has limitations for buildings because of
shrink-swell; however, proper construction can prevent
damage. It is poorly suited to septic tank absorption
fields because of slow permeability; however, it affords
good sites for sewage lagoons. The friable surface layer
of this soil should be stockpiled and respread over the
lawn area after grading. The clayey subsoil should not be
exposed because it is difficuit to work and it absorbs
moisture slowly. In some areas, water may be perched
on underlying geologic materiai and seepage into base-
ments can occur during wet periods. Artificial drainage,
footing drains, and basement sump pumps can help to
reduce wetness. Ground water and cave-ins are hazards
in deep excavations. High or very high corrosivity to
uncoated pipes occurs in places because of ground
water and soluble salts. Coating of buried pipes is
needed.

This soil is in capability units lle-2 dryland and lle-1
irrigated. It is in Clayey range site and windbreak suitabil-

ity group 4

CrC—Crete silty clay loam, terrace, 3 to 6 percent
slopes. This deep, gently sloping, moderately well
drained soil is on stream terraces. Areas are generally
irregular in shape and range from 10 to 80 acres.
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Typically, the surface layer is very dark brown, friable
silty clay loam about 8 inches thick. The subsoil is about
28 inches thick. The upper part is very dark grayish
brown, firm silty clay; the middle part is brown, firm silty
clay, and the lower part is brown, friable silty clay loam
that has commeon medium lime concretions. The underly-
ing material, to a depth of 60 inches, is brown silty clay
loam. Some areas have less clay in the subscil than is
typical. Stratified alluvial material is between a depth of
10 and 20 feet.

Included with this soil in mapping are small saline-
alkali areas. They make up less than 5 percent of the
map unit,

This Crete soil has slow permeability and high availa-
ble water capacity. Runotf is medium. Content of organic
matter is moderate, and natural fertility is high. Content
of available phosphorus is generally low or medium. The
underlying material is saline or alkali in places. Moisture
is absorbed and released slowly to plants. The clayey
subsoil somewhat restricts the growth of roots. The soil
is generally easy to work. Ground water is commonly 6
to 12 feet below the surface. Shrink-swell potential is
high.

Most of the acreage of this soil is used for cultivated
crops. Some areas are irrigated. The soil has good po-
tential for cultivated crops, grasses, and trees. The po-
tential is fair for opentand wildlife habitat and poor for
maost engineering uses.

This soil is best suited to grain sorghum and wheat.
Corn, soybeans, and alialfa are also grown. In most
places, alfalfa production is increased by moisture from
ground water. Water erosion is the principal hazard if this
soil is cultivated. Conservation of moisture is a primary
concern of management. A cropping system that in-
cludes good tillage management and that alternates row
crops with small grain and legumes helps to increase the
moisture intake rate of this soil. Contour farming and
terraces help to reduce runoff and control eresion.

Non-legume crops commonly respond to nitrggen and
phosphorus. in some areas, the content of available
phosphorus is sufficient for good plant growth. Irrigated
areas of this soil are generally adjacent to less sloping
soils. Land leveling and contour bench leveling are
needad to help control erosion and to conserve water, if
furrows or borders are used, irrigation systems need to
be designed so that slope of the crop rows is not more
than 1 percent. Sprinkler irrigation may be more practical
on irregular slopes than other systems of imrigation. The
application of water should not exceed the intake rate of
the soil.

Tame grass pastures need to be fertilized for good
forage production. If pasture production declines, the old
stand can be plowed under and desirable grasses rees-
tablished. Bromegrass is the most common grass, and
alfatfa is often included in the seed mixture for better
forage production. This bromegrass-altalfa pasture fits
well into the cropping system of irrigated fields. Alfalfa
and deep rooted grasses benefit from ground water. The

S0IL SURVEY

roots of legumes help to increase the moisture intake
and permeability of the soil.

Few areas of this soil are in native grass. However,
these warm-season native grasses in combination with
cool-season tame grass pasture can provide season-
long grazing.

Good sites for windbreaks are available on this soil.
Although trees cannot be established easily in every
vear, healthy seedlings of adapted species survive and
grow well if they are properly planted in well prepared
soil and carefully tended after planting. Mature trees can
obtain moisture from ground water. Tree windbreaks
around homesites slow windspeed, help settle dust, and
reduce noise.

The most common wildlife game are pheasants and
meurning doves. The large amount of grain produced on
this soil provides an abundance of food. Trees and
shrubs planted around homesites and farmsteads also
provide food and cover for many birds and mammals.

Buildings need to be designed to withstand the shrink-
ing and swelling of this soil. Seepage into basements is
a problem in some places where water is perched on
underlying geologic materials. Artificial drainage, footing
drains, and basement sump pumps can reduce or over-
come seepage. This soil is poorly suited to septic tank
absorption fields because of slow permeability. It is not
suitable for sewage lagoons unless the siope is modified.
Ground water and cave-ins are hazards in deep excava-
tions. High or very high corrosivity to uncoated steel
pipes occurs in places because of ground water and
soluble salts. Coating of buried pipes is needed. This soil
is well suited to lawns and gardens if the surface layer is
not covered with fill or if it was not removed in land
shaping for a building site.

This soil is in capability units Ie-2 dryland and liie-1
irrigated. It is in Clayey range site and windbreak suitabil-

ity group 4.

CsB-—Crete Variant silty clay loam, 1 to 4 percent
slopes. This deep, very gently sloping, moderately well
drained, saline-alkali scil is on stream terraces and lower
side slopes of uplands. The vegetation has a patchy
appearance. Growth is fair on the less affected areas,
but it is very stunted on the more severely affected
areas. Areas are irregular in shape and range from 3 to
80 acres.

Typically, the surface layer is very dark gray, friable
silty clay loam about 6 inches thick. The subsoil is about
19 inches thick. The upper part is very dark gray, firm
silty clay; the middle part is dark grayish brown, firm silty
clay; and the lower part is grayish brown, friable silty clay
loam. The underlying material, to a depth of 60 inches, is
brown silty clay loam. The undetlying material and lower
part of the subsoil have small lime concretions.

Included with this soil in mapping are small areas not
affected with soluble salts. These slightly higher areas
make up 5 to 20 percent of the unit,

This Crete Variant soil has slow permeability and mod-
erate available water capacity. Content of organic matter
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is moderate, and runoff is slow. This soil ranges from being
slightly affected to moderately affected with soluble
salts. Even on the more productive parts of the soil
exchangeable sodium retards plant growth. Reaction of
the surface layer ranges from medium acid to neutral,
Reaction in the subsoil and underlying material ranges
from strongly alkaline in the areas more severely affect-
ed with soluble salts to neutral in the less affected areas.
The content of available phosphorus below the plow
layer is generally low or medium. The scabby, moderate-
ly saline-alkali areas are low in natural fertility. They are
difficult to till because the soil is hard when dry and
sticky when wet,

Most of the acreage of this soil is used for cultivated
crops. A few areas are in tame pasture or native grass.
This soil has fair potential for cultivated crops, grass, and
wildlife habitat. The potential is poor for tree windbreaks
and for most engineering uses.

This soil is poorly suited to grain sorghum, alfalfa, and
small grain. Reducing alkalinity and salinity and water
erosion are the main concerns of management. If suit-
able outlets are available, surface drainage can be im-
proved by land shaping. Applications of gypsum or sulfur
may be needed to counteract the alkali condition. Be-
cause these amendments are expensive, soil tests
should be made to determine the amount needed. Large
additions of organic rmatter help to diminish the effect of
alkali salt on crops. The content of organic matter and
plant nutrients can be increased by applications of
manure and fertilizer, and by the use of legumes in the
cropping system. Leaving a cover of ¢rop residue on this
soil helps prevent crusting after rain. Such a cover also
helps to control water erosion and reduces droughtiness
caused by the clayey subsoil and soluble salts. Cutting
for silage removes residue needed to reclaim the soil.

This soil is suited to tall wheatgrass for tame grass
pasture. Irrigation can more than double forage produc-
tion.

Few areas are in native grass because this soil is
generally used for cropland. However, native grassland
can provide forage dwing the summer months and pro-
tect the soil from water erosion. Cool-season pasture in
combination with warm-season range can provide
season-long grazing.

This soil is poorly suited to tree plarntings. Chances of
survival and growth of adapted species are fair to poor.
The saline-alkali condition of the soil is the principal
limitation. Planting tolerant tree species that are adapted
to this soil tends to minimize this limitation.

Grain sorghum and wheat provide food for pheasants.
Wheatfields provide nesting areas that are generally un-
disturbed untii after the peak of the pheasant hatch.

The saline-alkali areas are poor sites for lawns, trees,
shrubs, and gardens. Alkali salts are toxic to plants, and
the soil is droughty. Affected areas are difficult to work.
Land shaping can expose additional alkali affected
areas.

This soil is poorly suited to septic tank absorption
fields because of slow permeability. Because of moder-
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ate permeability below a depth of 3 feet, seepage from
sewage lagoons is a hazard unless the floor of the
lagoon is sealed. Buildings need to be designed to with-
stand the high shrinking and swelling of the soil. Seep-
age into basements is a hazard. Artificial drainage, foot-
ing drains, and basement sump pumps help to reduce or
overcome soil wetness. Coating of buried pipes is
needed because of the salts in the soil. Roadbanks are
difficuit to vegetate. Grasses that are tolerant of alkali
salts should be planted.

This soil is in capability units 1Vs-1 dryland and IVs-1
irrigated. it is in Saline Lowland range site and windbreak
suitability group 8.

Ct—Crete silt loam, 0 to 2 percent slopes. This
deep, nearly level, moderately well drained soil is on
broad divides of the loess uplands. Areas are typically 50
to 500 acres.

Typically, the surface layer is black and about 13
inches thick. It is friable silt loam in the upper part and
friable silty clay loam in the lower part. The subsoil is
about 26 inches thick. The upper part is very dark gray-
ish brown, firm silty clay; the next layer is dark brown,
very firm silty clay, the next layer is dark grayish brown,
very firm, silty clay;, and the lower part is dark grayish
brown, firm silty clay loam that has strong brown mottles
and common small lime concretions. The underlying ma-
terial, to a depth of 60 inches, is grayish brown silty clay
loam that has small lime concretions and small accumu-
lations of carbonates. Brown and yellowish red mottles
are also present. Small areas of this soil on narrow
ridges have a surface layer of siity clay loam.

Included with this scil in mapping are small areas of
Butler soils. These somewhat poorly drained Butler soils
are in slight depressional areas and in areas at the
heads of drainageways. They make up 5 to 15 percent
of each mapped area.

This Crete soil has slow permeability and high availa-
ble water capacity. Runoff is slow. Content of crganic
matter is moderate, and natural fertility is high. Below the
plow layer, to a depth of 5 feet, the content of available
phosphorus is low or very low. Reaction of the surface
layer is medium acid or slightly acid. Moisture is ab-
sorbed slowly by the subsoil and released slowly from
the subsoil. Shrink-swell potential of the subsoil is high.

Most of the acreage of this soil is used for cultivated
crops. Farmsteads and villages are in a few places. This
soil has good potential for wildlife habitat and recreation
uses and poor potential for most engineering uses. The
potential is good for cultivated crops, grass, and trees.

This soil is suited to grain sorghum, wheat, and alfalfa.
It is suited to corn if irrigated. Applications of phosphorus
and lime are needed. Additional nitrogen is needed for
crops other than legumes. Movement of air and water
through the subsoil is slow, and penetration by roots is
restricted. Because the claypan limits effective water
storage, crops tend to bumn in dry weather. Grasses and
legumes in the cropping system help 10 keep the subsoil
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from compacting and make water penetration easier.
Stubble mulching helps to improve tilth and reduces
evaporation. This soil is suited to border, furrow, or sprin-
kler irrigation. If a gravity irrigation system is used, some
land leveling generally is needed to manage the irrigation
water efficiently. Care needs to be taken so that the very
firm subsoil is not exposed. This layer is difficult to plow
or cultivate and crops do not respond well if the subsoil
is at the surface. Controlling the rate of water application
helps to conserve irrigation water. Water collected in an
irrigation water reuse pit can be recycled to irrigate the
same field or other fields.

This soil is well suited to cool-season pasture and to
native grass rangeland; however, few areas are in per-
manent grass. Bromegrass and tall fescue are cool-
season grasses that grow well on this soil. Applications
of fertilizer and use of irrigation increase forage produc-
tion. A stable forage production program can be ob-
tained by combining native warm-season grass range
with cool-season pasture. This soil is suited to the pro-
duction of bluegrass sod if irrigation water is available.

Trees planted in windbreaks survive well and grow
fairly well on this soil. Drought and moisture competition
from weeds and grasses are the principal hazards. The
soil can be cultivated or chemicals can be used to Kkill
weeds. Properly designed and placed windbreaks control
drifting of snow, provide protection for homesites and
livestock, and improve habitat for wildlife. In addition,
trees improve sites for playgrounds and other areas used
for recreation.

This soil provides good habitat for openland wildlife.
Pheasants are common. Trees planted on homesites
furnish habitat for birds that help control insects.

This soil is not suited to septic tank absorption fields
because of slow permeability. It is suited to sewage
lagoons that are used for building sites. Foundations and
basement walls need to be designed to withstand the
shrinking and swelling of this soil. This soil becomes
saturated during periods of heavy rainfall, and seepage
into basements can be a problem. Footing drains and
basement sump pumps can help to reduce or overcome
seepage. Because natural drainage outlets are seldom
available, landscaping should be designed to drain sur-
face water away from buildings. The friable surface layer
should be stockpiled and respread over the lawn area
after grading. The clayey subsoil should not be exposed
because it is droughty and low in available plant nutri-
ents. The nearly level topography and open spaces on
this soil provide good sites for airfields. Roads need to
be paved or elevated and gravelled.

This soil is in capability units lls-2 dryland and lls-2
irrigated. It is in Clayey range site and windbreak suitabil-

ity group 4.

DcD—Dickinson fine sandy loam, 6 to 11 percent
slopes. This strongly sloping, somewhat excessively
drained soil is on side slopes and narrow ridgetops on
uplands. Areas are irregular in shape and range from 3
to 75 acres.

SOIL SURVEY

Typically, the surface layer is very friable fine sandy
loam about 12 inches thick. It is very dark brown in the
upper part and very dark grayish brown in the lower part.
The subsoil is very friable fine sandy loam about 18
inches thick. The upper part is dark yellowish brown, and
the lower part is yellowish brown. The underlying materi-
al, to a depth of 60 inches, is yellowish brown loamy fine
sand (fig. 6). In some places, the underlying material is
light brownish gray with thin yellowish brown iron bands.
In a few areas where the soil is eroded, the surface layer
is loamy fine sand.

Included with this soil in mapping are small areas of
Morrill soils that are finer textured and are generally at a
higher elevation than Dickinson soil. A few areas of mod-

Figure 6.—Profile of Dickinson fine sandy loam, 6 to 11 percent
slopes. This moderately coarse soil formed in glacial outwash that
was reworked by wind and water.



LANCASTER COUNTY, NEBRASKA

erately steep Dickinson soils are ailso included. These
soils make up 5 to 15 percent of the map unit.

This Dickinson soil has moderately rapid permeability
and medium runoff. Available water capacity is moder-
ate, and content of organic matter is moderately low.
Natural fertility is medium. Because tilth is generally
good, the soil is easily tilled through a fairly wide range
of moisture content. Moisture is released readily to
plants. Reaction of the surface layer is slightly acid or
medium acid. Shrink-swell potential is low,

Most of the acreage of this soil is in native grass and
is used for grazing; however, some areas are cultivated.
This soil has poor potential for cultivated crops, grasses,
wildlife habitat, and for most engineering uses. The po-
tential is good for trees.

This soil is suited to small grain, aifalfa, and tame
grasses. Row crops grow well if they are limited in the
cropping system, and if erosion is controlied. Soil blow-
ing and water erosion are the main hazards, but loss of
fertility and droughtiness are also concerns of manage-
ment. Where feasible, terraces, waterways, and contour
farming can be used to protect the soils. Stubble mulch-
ing and wind stripcropping help to prevent soil blowing.
Frequent use of cover crops in the cropping sequence is
desirable. Returning crop residue to the soil and appiying
nitrogen fertilizer help to maintain fertility. Applying barn-
yard manure, especially to eroded areas, improves the
tertility and adds to the content of organic matter. In
places, liming is needed before alfalfa is ptanted. Burning
of crop residue is not desirable.

This soil is suited to sprinkler irrigation. Other irrigation
methods are difficult to manage and require a great deal
of land preparation. Loss of irrigation water by runoff is a
common problem, but it generally is not excessive if the
water is applied at the proper rate.

Bromegrass, orchardgrass, and tall fescue are intro-
duced species that grow well on this soil. These grasses
begin to grow early in spring and reach peak growth in
May or June. The addition of a warm-season native
grass range that attains peak growth during July and
August is desirable. In combination with other grasses,
these grasses provide forage during the entire growing
season. Tame grasses respond to applications of fertiliz-
er, but soil tests and estimates of the amount of availa-
ble soil moisture should be used as guides to determine
the amount and kinds of fertilizer to apply.

If grazing is increased, such grasses as little bluestem,
needleandthread, prairie sandreed, and sand dropseed
increase in percentage of plant population. Overgrazed
areas are invaded with blue verbena, western ragweed,
and Scribner panicum. Range management should in-
clude proper grazing use, deferred grazing, and a
planned grazing system. Poor distribution of livestock on
this soil can destroy vegetation and cause blowouts.
Water and salling facilities within the pasture should be
placed on soils other than Dickinson soils. If proper graz-
ing management practices are observed, this soil should
provide good habitat for wildlife.
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Shrubs provide habitat for wildlife and are commonly
included in tree windbreaks. Adapted trees have a fair
chance for survival and growth if they are not subjected
to soil blowing and inadequate moisture. Soil blowing
can be controlled by maintaining strips of sod or other
vegetation between the tree rows. Because they can be
damaged by livestock, tree windbreaks should be pro-
tected by fences if they are planted in feedlots or pas-
tures.

This soil is well suited to septic tank absorption fields;
however, these fields should be installed on the least
sloping part of the soil. Limitations are slight or moderate
for dwellings with basements; however, in some places,
sandstone below a depth of 5§ feet causes a perched
water table. Because this scil has sandy underlying ma-
terial that is low in fertility, topsoil should be stockpiled
and respread over the building site after construction.
Potential is poor for dams because of high seepage. This
soil is a fair source for fine sand below a depth of 3 feet.

This scil is in capability units IVe-3 dryland and IVe-8
irrigated. It is in Sandy range site and windbreak suitabil-
ity group 3.

DcD2—Dickinson fine sandy loam, 6 to 11 percent
slopes, eroded. This strongly sloping, somewhat exces-
sively drained soil is on side slopes and narrow ridge-
tops. Areas are irregular in shape and range from 5 to
300 acres.

Typically, the surface layer is brown, very friable fine
sandy loam 10 inches thick. The subsoil is dark yellowish
brown and about 18 inches thick. The upper part is very
friable fine sandy loam and the lower part is very friable
loamy fine sand. The underlying material is brown loamy
fine sand. In places, wind erosion has removed the fine
material, and the surface layer is lpamy fine sand. In
places, the surface layer is dark brown and very dark
grayish brown.

Included with this soil in mapping are small areas of
Morrill soils and Steinauer soils. These soils are finer
textured than Dickinson soils and are generally at a
higher elevation. They make up 5 to 15 percent of the
map unit.

This Dickinson soil has moderately rapid permeability
and medium runoff. Available water capacity is moder-
ate, and content of organic matter is low. Natural fertility
is low. This soil is naturally deficient in content of phos-
phorus and nitrogen. It is easy to till and absorbs mois-
ture easily and releases it readily to plants. The surface
layer is medium acid or slightly acid. Shrink-sweil poten-
tial is low.

Most of the acreage of this soil has been cultivated;
however, mapy areas have been reseeded to permanent
grass. The soil has fair potential for grass, wildlife habi-
tat, and for most engineering uses. It is poorly suited to
grain sorghurn and winter wheat. Potential is good for
tree windbreaks,

In places the cultivated areas of this soil are fewer
than 10 acres, but they are adjacent to soils that are
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better suited to cultivation. This soil is highly susceptible
to soil blowing. Because of slope, water erosion is a
moderate hazard. Applications of barnyard manure help
to maintain and improve the content of organic matter.

This soil is suited to sprinkler irrigation. Other irrigation
methods are difficult to manage and require a large
amount of land preparation. Because runoff is a problem
on this soil, the rate of application of irrigation water
should not exceed the intake rate of the soil. Crop resi-
due should be returned to the soil.

This soil is best suited to native grass which provides
permanent cover and prevents soil blowing and water
erosion. Proper grazing use and deferred grazing help to
maintain and improve stands of grass. More nearly uni-
form grazing can be obtained by proper placement of
fences, salt, and water,

This soil is suited to tree planting if strips of sod or
other plant cover are maintained between the rows to
control soil blowing. Cuitivation should be restricted to
the tree rows. Drought and moisture competition from
grasses and weeds are hazards.

Some areas in cultivated fields can be reseeded for
the development of wildlife habitat. Undisturbed areas
provide food and cover for wildlife. ‘

This soil provides fair building sites. Lawn areas are
low in fertility and tend to be droughty in places. Top-
dressing the surface with dark, friable soil material helps
to improve these areas. Because of slope, some land
shaping is commonly needed. The soil is well suited to
septic tank absorption fields if these fields are installed
on the least sloping parts of the soil. Potential is poor for
dams because of high seepage. This soil is a source for
fine sand below a depth of 3 feet.

Roadcuts should be seeded to adapted grass and the
gradient kept to a minimum. Mulching with straw or hay
helps to prevent soil blowing until the grass is estab-
lished.

This soil is in capability units 1Ve-3 dryland and Ve-8
irrigated. It is in Sandy range site and windbreak suitabil-

ity group 3.

Fm—Fillmore silt loam, 0 to 1 percent slopes. This
deep, nearly level, poorly drained soil is in shallow
depressional areas or in basins of the loess uplands or
stream terraces. It is occasionally flooded by runoff from
adjacent uplands. Areas are irregular in shape and range
from 3 to 30 acres.

Typically, the surface layer is friable silt ioam about t1
inches thick. The upper part is very dark brown, and the
lower part is very dark gray. The subsurface layer is
gray, very friable silt loam about 4 inches thick. The
subsoil is very firm silty clay about 32 inches thick. The
upper part is black, and the lower part is dark grayish
brown. The underlying material, to a depth of 60 inches,
is grayish brown silty ciay loam that has yellowish brown
motties. It has lime and iron concretions.

Included with this soil in mapping are small areas of
Butler soils and Crete soils that are better drained than
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Fillmore soil. They are on the higher parts of the land-
scape. These soils make up 5 to 10 percent of the map
unit.

This Fillmore soil has very slow permeability and very
slow runoff. The perched seasonal high water table can
be as much as 6 inches above the surface to 12 inches
below the surface. Available water capacity is high, and
content of organic matter is moderate. Natural fertility is
medium. Reaction of the surface layer is medium acid or
slightly acid. The subsoil absorbs water slowly and re-
leases it to plants slowly. Penetration by roots is difficult.
The surface layer is friable and easy to till when dry.
Shrink-swell potential of the subsoil is high.

Most of the acreage of this soil is used for cuitivated
crops because it is adjacent to larger areas of better
drained soils. The potential is fair for cultivated crops,
range, and pasture and good for wildlife habitat. The soil
has poor potential for tree windbreaks and for most
engineering uses because of wetness, very slow perme.
ability, and the shrink-swell characteristic.

Dryfarmed areas of this soil are suited to grain sor-
ghum and small grain, but these areas are poorly suited
to com. The soil is poorly suited to aHaifa because of
wetness. This soil is occasionally ponded after heavy
rainfall. Spring planting is likely to be delayed, and grow-
ing crops ¢an be damaged. if cutlets are available, the
excess water can be removed by open ditches, Surface
drainage is needed before the soil is irrigated. Land
leveling to provide a surface gradient may be needed for
gravity imrigation. Irrigated areas of this soil are well
suited to grain sorghum. Liming is needed to reduce the
acidity of the surface layer. Sprinkler, border, and furrow
systems of irrigation can be used.

Bromegrass, tall fescue, and reed canarygrass are
most commonly grown in tame pasture. The kind of
native grass is determined mainly by the excess water
and slow permeability of the soil. If this soil is grazed
when wet, surface compagction and small mounds tend to
develop.

This soil is suited to windbreak plantings if the frees
selected can tolerate occasional wetness and droughti-
ness. Establishing trees and cultivating between the
rows can be difficult in wet years. The abundant and
persistent herbaceous vegetation that grows in the tree
rows is a management concern because it competes
with the trees.

Corn and grain sorghum supply food for pheasants,
and wheatfields commonly supply food and nesting
areas. Ponding of soils during wet seasons provides
shallow water areas that are used as habitat by water.
fowl and other wildlife.

This soil is poorly suited to homesites and other build-
ing sites, septic tank absorption fields, and sewage la-
goons because of ponding and wetness. Flooding, wet-
ness, very slow permeability, and very high shrinking and
swelling are limitations.

This soil is in capability units lllw-2 dryland and liw-2
irrigated. It is in Clayey Overflow range site and wind-
break suitability group 2.
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GeD—Geary silty clay loam, 6 to 11 percent
slopes. This deep, strongly sloping, well drained soil is
on side slopes and narrow ridges of uplands (fig. 7).
Areas are irregular in shape and range from 5 to 25
acres.

Typically, the surface layer is friable silty clay loam
about 12 inches thick. It is very dark brown in the upper
part and dark brown in the lower part. The subsoil is
about 30 inches thick. The upper part is dark brown, firm
silty clay loam and the lower part is dark brown, firm clay
loam. The underlying material, to a depth of 60 inches, is
firm, dark brown clay loam.

Included with this soil in mapping are small areas of
Mayberry soils and Sharpsburg soils that are finer tex-

Figure 7.—Profile of Geary silty clay loam, 6 to 11 percent slopes.
The subsoil is between a depth of 12 and 37 inches.
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tured than Geary soil. Mayberry soils are on lower side
slopes, and Sharpsburg soils are on upper side slopes
and are higher lying than the Geary soils. The included
soils make up 10 to 20 percent of this map unit.

Permeability is moderately slow in this Geary soil, and
available water capacity is high. Content of organic
matter is moderate, and natural fertility is medium.
Runoff is medium or rapid depending upon the kind and
amount of vegetation. Reaction is medium acid in the
surface layer and slightly acid in the subsoil. Shrink-swell
potential is moderate.

Most of the acreage of this soil is used for cultivated
crops. A few areas are in native grass. This soil has fair
potential for cultivated crops and good potential for
grasses and trees for windbreaks. It has good potential
for wildlife habitat and fair potential for most engineering
uses.

This soil is suited to corn, grain sorghum, wheat, soy-
beans, and alfalfa. Controlling water erosion is the main
concern of management. Conserving moisture and main-
taining good tilth, fertility, and content of organic matter
are other concerns. Terraces, grassed waterways, con-
tour farming, and use of crop residue as mulch help to
control runoff and erosion. Soil fertility can be maintained
and improved by applications of manure and commercial
fertilizer. Application of lime neutralizes acidity of the soil
and is especially needed on areas planted to legumes.
Soil tests can determine the amounts of fertilizer and
lime required. A cropping system that includes such
close growing crops as small grain, alfalfa, and grasses
is needed. Row crops should be limited in the cropping
system. This soil is fairly well suited to sprinkler irrigation.
Erosion is difficult to control during natural rainfall and
irrigation because of slope. The rate of water application
needs to be carefully controlled so that it does not
exceed the intake rate of the soil.

Introduced cool-season grasses provide green vegeta-
tion for grazing in spring. Bromegrass is the most
common species, but wheatgrass and tall fescue are
also used. These grasses can be mixed with legumes,
for example, alsike clover, birdsfoot trefoil, and lespe-
deza. Birdsfoot trefoil is tolerant of acid soils and is less
likely to cause bloat in livestock than other legumes.
Lespedeza and birdsfoot trefoil grow well during drought,
but they are difficult to establish because of their low
tolerance to weed competition. Use of legumes in the
grass mixture supplies some of the nitrogen requirement
of grasses, but applications of phosphate fertilizer are
generally essential. Overgrazed areas are invaded by
Kentucky bluegrass, blue verbena, and many annuals.
Proper stocking helps keep the pasture in good condi-
tion. Although cool-season pasture grasses produce
more forage for grazing, range seedings are less costly.

Deferred grazing is the practice most commonly used
to improve or maintain the range condition. Allowing
about half the current year's growth to be used provides
ample grazing and permits the most desirable species to
maintain themselves.
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This soil is welf suited to field, farmstead, and feedlot
windbreaks. It is suited to all trees and shrubs that have
moderate drought resistance. Ergsion from wind and
water and moisture competition from grasses and weeds
are hazards during establishment of seedlings. If the
subsoil has been exposed during excavation and con-
struction, establishment of crnamental trees and shrubs
is difficutt.

This soil is generally not suited to septic tank absorp-
tion fields because of moderately slow permeability. It is
not suited to sewage lagoons because of slope. The
high susceptibility to frost action and erosion makes this
soil unsuitable as fill material for earthen dams, dikes,
and levees. Because water is often perched on the un-
derlying material, artificial surface drainage, footing
drains, and basement sump pumps may be needed to
reduce or overcome seepage. Reinforcing subsurface
structures can reduce the severe limitation from shrink-
swell. Road and street subgrades need to be designed
to reduce frost action potential.

This soil is in capability upits llle-1 dryland and [Ve-3
irrigated. It is in Silty range site and windbreak suitability
group 4.

GeD2—Geary silty clay loam, 6 to 11 percent
slopes, eroded. This deep, strongly sloping, well
drained soil is on side slopes and narrow ridgetops of
uplands. 1t formed in reddish brown Loveland Loess.
Areas are imegular in shape and range from 5 to 50
acres.

Typically, the surface layer is friable, dark brown silty
clay loam about 7 inches thick. The subsoil is firm silty
clay loam about 30 inches thick. it is dark yellowish
brown in the upper part and dark brown in the lower
part. The underlying material, to a depth of 60 inches, is
friable, brown silty clay loam. In places the surface layer
is thinner than is typical and contains more ¢lay because
of mixing of the surface soil and subsoil in plowing.

Included with this soil in mapping are small areas of
finer textured Mayberry soils and Sharpsburg soils.
Sharpsburg soils are at higher elevations on upper side
slopes and ridgetops. These inclusions make up 10 to
20 percent of the map unit.

Permeability is moderately slow in this Geary soil, and
available water capacity is high. Content of organic
matter is moderately low, and natural fertility is medium.
Runoff is rapid. Reaction is typically medium acid in the
surface tayer and slightly acid in the subsocil. The content
of available phosphorus is generaily low. Shrink-swell
potential is moderate.

Most areas of this soil are used for cultivated crops. A
few areas have been reseeded in grass. The potential
for cultivated crops is poor because of the moderately
low content of organic matter, medium fertility, and the
severe hazard of erosion. The potential is fair for wildlife
habitat and good for tree windbreaks and grasses. This
soil has fair potential for most engineering uses.

This soil is suited to grain sorghum, wheat, soybeans,
and alfalfa. Erosion caused by rapid runoff and mainte-
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nance of the content of organic matter and fertility are
main management concerns. Terraces, grassed water-
ways, contour farming, and use of crop residue as a
mulch help controt runoff and erosion. Liming neutralizes
the acidity of the soil. A good crop rotation program, the
application of manure, and using a green manure crop
such as sweetclover in the cropping system increase the
content of organic matter and fertility of the soil.

This soil is suited to sprinkler irrigation. To prevent
runoff and water erosion, water should be applied at a
rate that does not exceed the water intake rate of the
soil. Crop residue should be returned to the sail.

Establishment of pasture grasses is highly desirable
on this soil because it helps to control erosion and re-
stores organic matter. In addition, the grasses can be
grazed. Before reseeding, a soil test should be made to
determine nutrient deficiency. Introduced cool-season
grasses provide green vegetation for grazing in spring
and fall. Bromegrass is most commonly used, but some
wheatgrass and tall fescue are also grown. A grass-
legume mixture can be used for sustained production.
Birdsfoot trefoil, alsike clover, and lespedeza are le-
gumes that grow well under droughty conditions. Birds-
foot trefoil reduces the danger of bloat in livestock and is
a desirable addition to most pasture grasses in this map
urit,

Warm-season grasses can be used for maximum graz-
ing during summer and early in fall. Establishment of
grasses can be difficult unless fertility is adequate and
precaution is taken to eliminate competition from weeds
and other invaders, for example, bindweed, blue verbe-
na, and Kentucky bluegrass. Proper grazing use and
planned grazing systems help to keep the range in good
condition. Deferred grazing improves and maintains the
range condition. If about half of the current year's growth
is left on the soil, desirable species ¢an be maintained.

Loss of topsoil due to erpsion hinders the growth of
tree seedlings in windbreaks. Cullivated areas should be
summer fallowed so that moisture content can be in-
creased before trees are planted. Competing weeds and
grasses need to bhe controlled either chemically or
through cultivation, until the trees are large enough to
help control competitive vegetation by their shade. Trees
and shrubs that have moderate drought resistance
should be planted on this soit.

This soil is poorly suited to septic tank absorption
fields because of moderately slow permeability, and it is
poorly suited to sewage lagoons because of slope.
Water is often perched on the underlying material. Artifi-
cial drainage, footing drains, and basement sump pumps
can reduce or overcome wetness. Because of high sus-
ceptibility to frost action and erodibility, this soil is not
suitable for use as subgrades for roads or fill materiai for
earthen dams, dikes, and levees. Road and street sub-
grades need to be designed to reduce the frost action
potential. Shrink-swell can be reduced by reinforcing
subsurface structures.
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This soil is in capability units IVe-8 dryland and Ve-3
irrigated. It is in Silty range site and windbreak suitability
group 4.

HeF—Hedpville sandy loam, 6 to 30 percent slopes.
This shallow, strongly sloping to steep, somewhat exces-
sively drained soil is on side slopes. It formed in material
weathered from sandstone. Areas are irregular in shape
and range from 3 to 15 acres.

Typically, the surface layer is about 11 inches thick.
The upper part is very dark grayish brown, friable sandy
loam; and the lower part is dark brown, friable, angular
cobbly sandy loam. The underlying material, to a depth
of 15 inches, is strong brown loamy sand. Below this
depth is yellowish brown sandstone. The sandstone bed-
rock is typically 10 to 20 inches below the surface. In a
few places, however, depth to sandstone ranges from 20
to 40 inches.

included with this soil in mapping are small areas of
Dickinson soil and Morrill soils. These areas are general-
ly at a higher elevation than Hedville soil, and the depth
to sandstone is more than 40 inches. Quicrops of sand-
stone are also included. The included areas make up 5
to 20 percent of the map unit.

This Hedville scil has moderate permeability above the
bedrock. Runoff is medium or rapid. Available water ca-
pacity is very low and content of organic matter is mod-
erate. Natural fertility is low. The sandstone bedrock
restricts root penetration and limits water movement.
Shrink-swell potential is low.

Nearly all of the acreage of this soil is in native grass
and is used for grazing. The soil has poor potentiai for
cultivated crops and for most engineering uses. The po-
tential is fair for wildlife habitat and pasture and very
poor for tree windbreaks.

This soil is poorly suited to cultivated crops and tame
grass pasture because of steep slopes and shallow
depth to rock. Erosion can expose the bedrock.

The use of this soil for rangeland is very effective in
controiling erosion. Blue grama and sand dropseed in-
crease or become invaders if this soil is overgrazed. At
least half of each year's growth should be left on the
surface as mulch to help maintain an adequate cover.
The use of chemicals helps to control weeds and brush.

This soil is poorly suited to windbreaks. However,
trees and shrubs can be planted by hand in some areas
for recreation purposes or for wildlife habitat. If the natu-
ral cover is protected, or if a needed cover is estab-
lished, conditions for producing and maintaining wildlife
can be improved.

Areas of this soil are small but contrasting in the
landscape. Slope is a limitation where sites are devel-
oped for recreation. The uniqueness of the exposed
sandstone adds to the interest of recreation areas. Shal-
low bedrock is a severe limitation for any construction
that requires excavation. Buried pipes are difficult to in-
stall. Foundations can be built on this soil; however,
sliding can occur at a point where the soil and bedrock

27

contact. The bedrock has good bearing capacity for
foundations. To establish lawns after construction, areas
need to be topdressed with fertite soil.

This soil is in capability unit Vis-4. It is in Shallow
Sandy range site and windbreak suitability group 10.

JfC—Judson fine sandy loam, 2 to 6 percent
slopes. This gently sloping, moderately well drained soil
is on colluvial foot slopes. Areas are long and narrow
and range from 3 to 40 acres.

Typically, the surface layer is about 21 inches thick.
The upper part is very dark brown, friable fine sandy
loam, and the lower part is very dark grayish brown,
friable loam. The subsoil is dark brown, friable lcam
about 9 inches thick. The underlying material, to a depth
of 80 inches, is silty clay loam. The upper part is dark
gravish brown and the lower part is grayish brown. The
underfying material has yellowish brown mottles. In
places where soil blowing has removed the fine textured
material, the surface layer is loamy fine sand.

Included with this soil in mapping are small areas of
strongly sloping Dickinson soils and nearly level Kenne-
bec soils. Dickinson soils are on the higher elevations.
Kennebec scils are on occasionally flooded bottom
lands. These soils make up 10 to 20 percent of the map
unit in most areas.

Permeability is moderate in this Judson soil, and avail-
able water capacity is high. Runoff is medium. The con-
tent of organic matter is moderate; however, it is moder-
ately low on wind eroded areas. Fertility is medium. The
surface layer is medium acid. This soil absorbs moisture
easily and releases it readily to plants. It is easy to till.
Shrink-swell potential is low in the upper part and moder-
ate in the underlying material.

Most of the acreage of this soil is used for cultivated
crops. A few areas are in native grass. The soil has good
potential for cultivated crops, grass, and trees. The po-
tential is fair for most engineering uses.

This soil is well suited to corn, grain sorghum, and
wheat, It is suited to alfalfa, but it generaliy needs to be
limed. It is subject to soil blowing and water erosion.
Controlling erosion is the main concern in management.
Conserving moisture and maintaining the content of or-
ganic matter and fertility are other concerns. Keeping
tillage to a minimum and returning all crop residue to the
soil help control erosion. Terraces and contour tarming
help control water erosion. Planting crops in seqguence
helps reduce plant disease and insect carryover. The
content of organic matter and fertility of the seil can be
improved by applications of barnyard manure. This soil is
suited to furrow, border, or sprinkier irrigation. Some land
shaping is needed for gravity irrigation.

Tame grass pasture reduces the hazard of soil blowing
and water erosion by providing a protective cover. How-
ever, excessive trampling by livestock during the winter
can damage the turf.

Areas in native grass are generally adjacent to steeper
soils that are less suited to cuitivated crops than Judson
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soil. Native range can be protected by proper grazing
use, defefred grazing, and a planned grazing system.
Weeds and brush can be controlled by good range man-
agement, but use of chemicals may be needed in a few
areas. Eroded areas can be seeded to native grasses
and fenced to keep livestock from damaging the seed-
lings.

This soil provides good sites for windbreaks. Adapted
species have fair capability for survival and growth. Lack
of moisture and soil blowing are the principal hazards.
Soil blowing can be controlled by maintaining strips of
sod or other vegetation between the tree rows.

The diverse vegetation on this soil supplies food and
cover for many kinds of wildlife, for example, cottontail
rabbits, pheasant, bobwhite quail, deer, and many spe-
cies of birds.

Most garden crops grow well on this soil. The upper 2
feet of the soil is good potting material.

This soil gensrally provides good building sites; howev-
er, runofl from higher adjacent soils can be a hazard.
Sioping the soil away from the buildings helps to control
runoff and avoid seepage into basements. This soil is
commonly suited to septic tank absorption fields, but
percolation tests need to be made before installation. It
is not suited to sewage lagoons unless the slope is
altered. Roadcuts should be seeded to grass to prevent
soil blowing and water erosion. Covering the bare soil
with straw or native hay may be needed.

This soil is in capability units He-3 dryland and lle-5
irrigated. It is in Silty range site and windbreak suitability
group 3.

JuC-Judson siit loam, 2 to 6 percent slopes. This
gently sloping, moderately well drained soil is on colluvial
foot slopes. Areas are iong and narrow and range from 5
to 200 acres.

Typically, the surface layer is about 29 inches thick.
The upper part is very dark brown, friable silt loam; the
next part is black, friable silt loam; and the lower part is
very dark grayish brown, friable silty clay loam. The sub-
soil is dark brown, firm silty clay loam about 26 inches
thick. The underlying material, to a depth of 60 inches, is
brown silty clay loam. In places the surface layer is silty
clay loam.

Included with this soil in mapping are small areas of
Nodaway soils and Sharpsburg soils. Nodaway soils are
in natural drainageways and are occasionally flooded.
Sharpsburg soils are generally higher in elevation than
Judson soils and have a finer textured subsoil. These
areas make up 10 to 20 percent of the map unit.

This Judson soil has moderate permeability. Runoff is
medium. Available water capacity is high, and content of
organic matter is moderate. Natural fertility is high. Tilth
is generally good, and the soil is easily tilled through a
fairly wide range of moisture content. Moisture is ab-
sorbed, stored, and released readily to plants. The sur-
face layer is strongly acid or medium acid. Shrink-swell
potential is moderate.
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Most of the acreage of this soil is used for cultivated
crops. Small tracts are used as range, especially those
areas that are adjacent to native grass. This soil has
good potential for cultivated crops, grasses, and trees. It
has fair potential for most engineering uses and recrea-
tion uses.

This soil is well suited to corn, grain sorghum, soy-
beans, and wheat. Alfalfa is also suited, but the soil
generally needs to be limed. Return of crop residue 1o
the soil helps to increase the intake rate of water, main-
tains the content of organic matter, improves the soil
structure, and maintains good soil tilth (fig. 8). Farming
on the contour helps to control runoff and erosion. Diver-
sion terraces can protect this soil and the adjacent
bottom lands from concentrated runoff from nearby up-
lands. This scil is suited to gravity and sprinkler irrigation.
i the land is leveled sufficiently to prevent runoff and
control erosion, it is also suited to furrow and border
irrigation. Contour bench leveling can be used on this
soil.

This so0il responds well to applications of fertilizer, and
it is well suited to such ceol-season pasture grasses as
bromegrass, otchardgrass, and reed canarygrass. If pas-
ture production declines, the old stand can be plowed
under and desirable grasses reestablished. Cool-season
grasses respond well to nitrogen applied early in spring.
If a Jegume is included in the pasture mixture, phosphate
fertilizer may be needed.

This soil is suitable for rangeland. Controlled grazing
and proper placement of water and salting facilities to
encourage distribution of grazing are suitable range man-
agement practices.

This soil provides good sites for windbreaks. Planting
on the contour helps to reduce erosion. Although they
are not generally planted in windbreaks, Colorado blue
spruce and black walnut grow well on this soil,

Wildlife that use this s0il are mainly upland game birds
and deer. Pheasants are common. Crop seeds supply
food and crop residue provides protection for wildlife.
Close tillage and clean harvesting tend to reduce the
available food supply.

Most garden crops and blue grass lawns grow well in
this soil. The upper 2 feet of the soil is good potting
material.

Foundations and basement walls need to be designed
to withstand the shrinking and swelling of the soil. Rein-
forced concrete can be used in wall construction. Re-
placing the abutting soil material with material that has
little or no content of clay and low shrink-swell may be
feasible. This soil is suited to septic tank absorption
fields. Slope needs to be altered for sewage lagoons.
Construction of roads and streets is limited because of
frost action and shrink-swell potential. Strengthening or
replacing the base material can overcome these limita-
tions.

This soil is in capability units lle-1 dryland and llle-4
irrigated. It is in Silty range site and windbreak suitability
group 4.
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Figure 8.—Crop residue on the surface protects the soil from water erosion and soil blowing on Judson silt loam, 2 to 6 percent slopes.

Ke—Kennebec silt loam, 0 to 2 percent slopes.
This nearly level, moderately well drained soil is on
bottom lands. It is occasionally flooded. Areas are long
and range from 5 to 300 acres.

Typically, the surface layer is very dark gray, friable silt
loam in the upper 19 inches and black, firm silty clay
loam in the lower part. The bottom layer, to a depth of
60 inches, is very dark gray, firm silty clay loam. In
places, the surface layer is 15 to 30 inches thick.

Included with this soil in mapping are small areas of
somewhat poorly drained and poorly drained Colo soils
and Zook soils that are lower in elevation than Kenne-
bec soils. They make up 5 to 20 percent of the map unit.

This Kennebec soil has moderate permeability and
high available water capacity. Runoff is slow. Natural
fertility is high, and content of organic matter is moder-
ate. This soil is easily tilled through a fairly wide range in
moisture content. The seasonal high water table is 4 to 6
feet below the surface. The shrink-swell potential is mod-
erate,

Most of the acreage of this soil is cultivated. This soil
has good potential for cultivated crops, grasses, and
trees in windbreaks. The potential is fair for most recrea-
tion uses. Because this soil is subject to flooding, the
potential is poor for most engineering uses.

This soil is suited to corn, grain sorghum, soybeans,
and wheat. Crops respond well to applications of nitro-
gen fertilizer. Lime helps to neutralize acidity; the amount
of lime needed should be determined by soil tests. Diver-
sion terraces on higher adjacent areas help to protect
this soil from flooding, and grassed waterways can be
used to help carry the runoff from the diversion terraces.
If an adequate supply of water is available, this soil is
well suited to all systems of irrigation. Reuse pits help to
eliminate waste of water. Applications of irrigaton water
should be timely and in proper amount.

Bromegrass, orchardgrass, and reed canarygrass are
introduced pasture grasses that grow well in this soil.
Native grasses also grow well and provide a dependable
source of forage during summer months. Invading trees
need to be controlled.
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This soil provides good sites for windbreaks. Adapted
trees have a good chance for survival and growth, if they
are not subjected to excessive competition from weeds
and grasses for the availabie moisture. Although black
walnut trees are not commonly used in windbreaks, they
are well adapted to this scil. This soil supplies good
potting material around newly planted trees in lawns.

This socil is well suited to the most commonly grown
garden plants. Bluegrass is well adapted, and the sod
can be removed without hazard of severe erosion.

This soil supplies abundant food and cover for most
kinds of wildlife in the county because herbaceous and
woody plants are plentiful.

This soil is poorly suited 1o homesites, septic tank
absorption fields, and sewage lagoons because of flood-
ing. Construction of roads and streets is limited because
of frost action and the moderate shrink-swell characteris-
tic of this soil. Strengthening or replacing the base mate-
rial is needed. The water table can be a hazard if deep
excavations are made.

This soil is in-capability units 1-1 dryland and i-6 irrigat-
ed. It is in Silty Lowland range site and windbreak suit-
ability group 1

Lm—Lame silty clay ioam, 0 to 2 percent slopes.
This nearly level, somewhat poorly drained soil is on
bottom lands of major streams that drain into Salt Creek.
The soil is occasionally ffooded. Areas are irregular in
shape and range from 5 to 100 acres.

Typically, the calcareous surface layer is black, friable
silty clay loam about 29 inches thick. Beneath this is a
transitional layer of very dark gray, friable silty clay loam
about & inches thick. The underlying material, 1o a depth
of 60 inches, is olive gray silty clay loam.

Included with this soil in mapping are small areas of
Kennebec soils that are better drained and at a higher
elevation than Lamo soil. Also included are less than 10
percent Salmo soils on poorly drained areas. The includ-
ed soils make up 5 to 15 percent of the map unit.

Permeability is moderately slow in this Lamo soil, and
runoff is slow. Reaction is mildly alkaline or moderately
alkaline. Available water capacity is high, and moisture is
released readily to plants. Natural fertility is medium, and
content of organic matter is moderate or high. The sea-
sonal high water table ranges from 2 to 3 feet below the
surface.

Most of the acreage of this soil is cultivated; however,
about 40 percent of the area is in native grass and is
used for grazing. This soil has fair potential for cultivated
crops and trees and good potential for grasses and wild-
life habitat. It has poor potential for most engineering
uses.

This soil is suited to corn, grain sorghum, and soy-
beans. Winter wheat and alfalfa are also grown; howev-
er, flooding in early spring can be a hazard. Terraces,
diversion ditches, and grassed waterways on adjacent
soils at higher elevation reduce runoif and help lessen
flood damage on this soil. This wet soil warms up slowly
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in spring. Wetness caused by the water table is the
principal concern of management. When the water table
is highest, this scil is difficult to cultivate. Wetness can
be reduced by cpen drains or tile drains if adequate
outlets are available. In dry years the high water table is
beneficial to crops. Available phosphorus may be low in
this socil. Sprinkler and gravity irrigation systems can be
used. Application of water should not exceed the intake
rate of the soil.

Less productive plants, for example, Kentucky blue-
grass, dandelion, ragweed, and blue verbena invade the
range if it is overgrazed. Reed canarygrass and tall
fescue are introduced pasture species that grow well,
Trampling by livestock can damage the turf if grazing is
permitted during wet periods. Distribution of livestock in
the pasture can be improved by proper placement of
fences, water supplies, and salting facilities.

Some areas of this soil are near intermittent ponds
and marshes. These areas supply food for waterfowl.
Habitat is good for rangeland and openland wildlife.

This soil is well suited to eastern coftonwood, eastern
red cedar, Austrian pine, and green ash for windbreaks.
Black walnut trees grow fairly well in this soil, but they
are not used for windbreaks. Such shrubs as choke-
cherry, American plum, and redstem dogwood also grow
well. Establishment of trees can be difticult during wet
years. The abundant and persistent herbaceous vegeta-
tion competes with the young trees and makes cultiva-
tion between the tree rows difficult. Although this soil
provides good planting sites, few trees are planted.

Because of flooding and wetness, this soil is poorly
suited to campsites. It has moderate limitations for use
as picnic grounds. Mosquitoes need to be controlled with
chemicals in summer.

This soil is poorly suited to homesites, septic tank
absorption fields, and sewage lagoons because of flood-
ing and wetness. Local roads need to be graded to shed
rainwater. Because this soil has high shrink-swell poten-
tial, a more suitable base material may be needed.
Buried stee! pipes should be coated to prevent corro-
gion. If ponds are excavated in the wetter parts of the
map unit, embankments should be buiit around the pond
to prevent damage from flooding.

This soil is in capability units llw-4 dryland and Ilw-3
irigated. it is in Subirrigated range site and windbreak
suitability group 2.

McD—Malcolm slit loam, 6 to 11 percent slopes.
This deep, strongly sloping, somewhat excessively
drained soil is on ridgetops and side slopes of uplands.
A few stones are on the surface. Areas are irregular in
shape and range from 3 to 25 acres.

Typically, the surface layer is friable silt loam about 11
inches thick. The upper part is black, and the lower part
is very dark brown. The subsoil is friable silt loam about
23 inches thick. The upper part is very dark grayish
brown, and the lower part is brown. The underlying mate-
rial is silt loam to a depth of 60 inches. It is brown in the
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upper part and pale brown in the lower part. In places,
the underlying material is very fine sandy loam that has
strata of sandier material.

Included with this soil in mapping are small areas of
clayey Pawnee soils and areas of Sharpsburg soils that
are generally higher in eievation than Malcolm soil.
These soils make up 10 to 20 percent of the map unit.

This Malcolm seil has moderate permeability. Runoff is
medium. Available water capacity is high. Content of
organic matter is generally moderate; however, it is mod-
erately low on some cultivated areas that have eroded.
Natural fertility is medium. Reaction of the surface layer
is slightly acid or medium acid. Moisture is released
readily to plants. This soil is easily worked. Shrink-swell
potential is low or moderate.

About 60 percent of the acreage of this soil is in native
grass. The rest is used mainly for cultivated crops. This
soil has good potential for grass and windbreaks. The
potential is fair for cullivated crops and for most engi-
neering uses. Irrigation generally is not well suited be-
cause of excessive slope and a high erosion potential.

If this soil is cultivated, a cropping system can be used
that consists mainly of close growing crops; for exampie,
wheat, alfalfa, or a legume-grass mixture. The soil needs
to be limed if legumes are grown. The soil is suited to
corn and sorghum; however, use of row crops should be
limited. Terraces, grassed waterways, and contour farm-
ing help to control runoff and erosion. Stones generally
need to be removed if an area in native grass is plowed.
This soil is poorly suited to sprinkier irrigation. Applica-
tion of water should not exceed the intake rate of the
soil. It intensive management and a suitable cropping
sequence cannot be used, the soil is better suited to
permanent grasses,

This soil is well suited to range, and this use effective-
ly helps to control erosion. Proper grazing use, deferred
grazing, and a planned grazing system help keep the
range in good condition.

This soil provides good sites for windbreaks. Suscepti-
bility to water erosion and moisture competition from
grasses and weeds are principal hazards to establish-
ment of seedlings. Placing tree rows on the contour and
planting a cover crop between the rows helps to reduce
erosion.

Because of slope, this soil has fair suitability for build-
ing sites. Slope steepness needs to be reduced for in-
stallation of septic tank absorption fields and sewage
lagoens. Trench lines should be installed on the contour,
Seepage is a problem if this soil is used as material in a
dam because the clay content is commonly too low to
form a seal with soda ash.

This seil is in capability units [Ve-1 dryland and IVe-6
irrigated. It is in Silty range site and windbreak suitability
group 4.

McF—Malcolm silt loam, 11 to 25 percent slopes.
This deep, moderately steep to steep, somewhat exces-
sively drained soil is on narrow ridgetops and side slopes
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of uplands. A few stones and boulders are on the sur-
face. Areas are irregular in shape and range from 3 to
300 acres.

Typically, the surface layer is friable silt [oam about 10
inches thick. The upper part is black, and the lower part
is very dark brown. The subsoil is friable silt loam about
18 inches thick. The upper part is very dark grayish
brown, and the lower part is brown. The underlying mate-
rial is pale brown to a depth of 60 inches. The upper part
is silt loam, and the lower part is very fine sandy loam. In
ptaces, the underlying material has strata of fine sandy
leam, loamy fine sand, or fine sand.

Included with this scil in mapping are small areas of
clayey Pawnee soils and Sharpsburg soils and calcare-
ous Steinauer soils. The Pawnee, Sharpsburg, and Stein-
auer soils are on upper side slopes and ridges. These
soils make up 5 to 20 percent of the map unit.

This Maicolm soil has moderate permeability. Runoff is
rapid. Available water capacity is high, and content of
organic matter is moderate. Natural fertility is medium.
Reaction of the surface layer is slightly acid or medium
acid. This soil absorbs moisture easily and releases it
readily to plants. The shrink-swell potential is low or
moderate.

Nearly all of the acreage of this soil is in native grass.
This soil has good potential for grass and trees and
shrubs in windbreaks, poor potential for cultivated crops
and for most engineering uses, and good potential for
rangeland wildlife habitat.

This soil is poorly suited to cultivated crops because of
steep slopes and the hazard of erosion. Downstream
siltation is a hazard if the soil is cultivated.

Good rangeland managment is needed. A plant cover
that protects the soil from erosion and at the same time
produces a high yield of forage is desirable. Grazing
should be controlled. A healthy stand of grass can be
maintained if only half of the grass forage is harvested
each year. Overgrazed areas are easily invaded by Ken-
tucky bluegrass and weeds such as western ragweed
and blue verbena. The few large stones on the surface
can be a hazard to equipment if the grass is cut for hay.

Trees can be grown in windbreaks; however, water
erosion is a hazard. Because of rapid runotf, lack of
sufficient moisture reduces growth of trees. Planting
trees on the contour reduces runoff and helps to control
water erosion.

Habitat for songbirds, rabbits, squirrels, and deer is
provided if a productive rangeland is maintained, and if
trees and shrubs are planted.

This soil has severe limitations for building sites be-
cause of the slope gradient. it is not suited to sewage
lagoons and septic tank absorption fields unless the
slope is modified. A few large stones on the surface may
be used as ornamentals in lawns. Seepage is a problem
if this soll is used in a dam because of the strata of
sandy material. The clay content is often too low to form
a seal with soda ash. Because this soil is erodible, road-
banks need to be planted to a well adapted grass or
grass mixture and the slope kept to the minimum grade.
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This soil is in capability unit Vie-1 dryland. It is in Silty
range site and windbreak suitability group 4.

MeC2—Mayberry silty clay loam, 2 to 7 percent
slopes, eroded. This deep, gently sloping, moderately
well drained soil is on side slopes and ridgetops. In
some areas a few pebbles are on the surface. Cracks 1
to 2 inches wide are common during dry pericds. Areas
are irregular in shape and range from 3 to 100 acres.
Areas that are slightly eroded and have never been
cultivated make up 5 percent of this map unit.

Typically, the surface layer is very dark grayish brown,
friable silty clay loam about 7 inches thick. The subsoil is
about 51 inches thick. The upper part is dark brown,
friable silty clay loam; the middle part is reddish brown,
firm clay, and the lower part is brown, firm clay loam.
The lower part of the subsoil has yellowish red mottles.
The underlying material, to a depth of 60 inches, is
strong brown clay loam. It has a few small lime concre-
tions in places. In some areas, the surface layer is clay
loam. In other areas, the upper part of the subsoil is silty
clay or clay.

Included with this soil in mapping are small areas of
well drained Geary soils. Geary scils are at a higher
elevation than Mayberry soil. They make up 5 to 15
percent of each mapped area. Also included are small,
severely eroded areas that have the clay or silty clay
subsoil exposed.

This Mayberry soil has slow permeability and moderate
available water capacity. Runoff is medium. The surface
layer is medium acid or slightly acid. Content of organic
matter is moderate, and natural fertility is medium. The
clay subsocil somewhat limits root penetration and re-
stricts water movement. Moisture is released slowly to
plants. The content of phosphorus is generally low.
Cracks that develop in the soil during dry periods in-
crease the water intake when rainfall occurs. This soil is
fairly hard to work in places. A seasonal high water table
is perched 1 to 3 feet below the surface in the spring in
some years. Shrink-swell potential is high.

Most of the acreage of this soil is used for cultivated
crops. This soil has fair potential for cultivated crops and
grass and for wildlife habitat. The potential is poor for
tree windbreaks. It is poor for most engineering uses
because of the shrink-swell characteristic.

This soil is best suited to grain sorghum and small
grain. These crops can be rotated with alfalfa. Lack of
lime in the surface layer hinders the establishment of
legumes. The main management concern is control of
water erosion. Terraces, contour farming, grassed water-
ways, and the use of crop residue as a mulch help to
reduce runoff and conitrol erosion. A cropping system
that limits the years of consecutive row crops and that
includes such close growing crops as small grain and
alfalfa helps to control erosion and to conserve water. A
few areas are irrigated by center-pivot irrigation systems.
Because of the slope of this soil, the hazard of erosion is
increased by natural rainfall and application of irrigation
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water. Rates of water application need to be carefully
controlled so that they do not exceed the intake rate of
this soil.

Bromegrass is most commonly grown in tame pasture.
If tall fescue and such legumes as alfalfa and birdsfoot
trefoil are added to bromegrass, the pasture crop can
have more extensive use and more consistent produc-
tion than pasture consisting of a single species. When
pasture production declines, the old stand can be
plowed under and desirable grasses reestablished. Cool-
season grasses respond well to nitrogen applied early in
spring. If a legume is included in the pasture mixture,
phosphate fertilizer is needed for high production. Gullies
are common in overgrazed pasture.

Areas in native grass are generally adjacent to soils
that are not well suited to cultivation. The use of proper
grazing, deferred grazing, and planned grazing systems
maintains or improves the condition of range. The distri-
bution of livestock in a pasture can be improved by
proper placement of fences and watering and salting
facilities.

This soil has poor sites for windbreaks. Drought and
moisture competition from weeds and grasses are the
principal hazards. Tree growth is difficult to sustain be-
cause the soil is droughty during dry periods. The use of
friable, dark potting soil helps trees and shrubs planted
in lawns to obtain moisture and nutrients more readily.

Bobwhite quail and ring-necked pheasants are
common in areas of this soil. Windbreaks provide habitat
for deer and quail. This clayey soil has moderate or
sevare limitations for recreation uses.

Disturbed areas of soil around building sites can be
improved if the dark surface layer that was removed is
stockpiled and spread on the surface after construction.
Bluegrass lawns are difficult 10 maintain on areas where
the clay subsoil has been exposed. Basements common-
ly need tile drains around footings to prevent seepage.
Foundations and basement walls need to be designed to
withstand the shrinking and swelling of the soil. Rein-
forced concrete can be used in wall construction. This
soil is poorly suited to septic tank absorption fields be-
cause of slow permeability. Sites for sewage lagoons are
limited because of slope. Areas of exposed shale shown
on the soil map by spot symbols are poor sites for
buildings. Roads built on this sail dry slowly following rain
unless the roadbeds are elevated and covered with
gravel or limestone.

This soil is in capability unit Hle-2 dryland and Ve-1
irrigated. It is in Clayey range site and windbreak suitabil-
ity group 9.

MeD2—Mayberry silty clay loam, 7 to 11 percent
slopes, eroded. This deep, strongly sloping, moderately
well drained soil is on side siopes of uplands. Areas are
irregular in shape and range from 15 to 100 acres.

Typically, the surface layer is firm, very dark grayish
brown, silty clay loam about 7 inches thick. The subsoil
is about 40 inches thick. The upper part is dark brown,
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firm clay; the next layer is reddish brown, very firm clay;
and the lower part is brown, firm clay loam. The underly-
ing material is brown clay loam to a depth of 60 inches.
it has dark grayish brown mottles. in places, this socil has
a silty clay subsoil; in places, the lower part of the
subsoil and the underlying material have a few small lime
concretions. In other places, this soil is severely eroded
and the clay subsoil is exposed at the surface.

included with this soil in mapping are small areas of
well drained Morrill soils on lower slopes. They make up
5 to 15 percent of each mapped area.

This Mayberry scil has slow permeability. Runoff is
rapid, and available water capacity is moderate. Content
of organic matter is moderate; however, it is moderately
low on severely eroded areas. Natural fertility is medium.
The surface layer is medium acid or slightly acid. The
clavey subsoil somewhat limits root penetration and re-
stricts water movement. Water is released slowly to
plants. The content of nitrogen and available phosphorus
is generally low. A seasonal high water table is perched
1 to 3 feet below the surface in the spring in some
years. Shrink-swell potential is high.

Most of the acreage of this soil is used for cultivated
crops. The soil has poor potential for the commonly
grown cultivated crops and fair potential for grass. It has
fair potential for wildlife habitat. The potential is poor for
most engineering uses and for trees.

if an adequate amount of moisture is maintained in the
soil, small grain, legumes, and grain sorghum grow fairly
well. If alfalfa is grown, the soil generaily needs to be
limed. The main concern of management is control of
runoff and erosion. A cropping system that restricts row
crops and includes close growing crops, legumes, and
grasses helps to control erosion. Terraces, grassed wa-
terways, contour farming, and use of crop residue as
mulch also help to controf runoff and erosion. During dry
seasons this soil becomes hard, develops cracks, and is
droughty. Because of the slow rate of water release in
this soil, heavy applications of fertilizer can damage
crops during dry years. Tillage is difficult because of the
moderately fine texture of the surface layer. Tilth can be
improved or maintained by keeping tillage to a minimum.
This soil is poorly suited to irrigation.

The hazard of water erosion can be reduced if this soil
is converted to grassland and used for pasture or range.
About half of the yearly plant growth needs to be left on
the soil after the growing seascn t0 help control water
erosion. Bromegrass or a mixture of bromegrass-alfalfa
is mainly used in cool-season pasture. Areas can be
converted to range by seeding to native grass. Guliies
should be reshaped and reseeded and protected by
grade-control and erosion-contro! structures.

This soil provides poor sites for windbreaks. Drought
and moisture competition from weeds and grasses are
the principal hazards. Absorption and release of moisture
are too slow to sustain good tree growth. Planting wind-
breaks on the contour helps to control erosion.

The wildiife on this soil are mostly upland game birds.
The hazard of ergsion and the clayey texture of the soil
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are moderate to severe limitations if recreation areas are
developed on this soil.

Foundations and basement walls need to be designed
to withstand the shrinking and swelling of the seil. Rein-
forced concrete can be used in wall construction. Land
shaping is generally needed to provide a suitable build-
ing site. The surface should be topdressed with dark soil
that has a higher content of organic matter and higher
fertility than the reddish brown subsoil. This soil is poorly
suited to septic tank absorption fields because of slow
permeability. 't is not suited to sewage lagoons unless
the slope is modified. This soil has limitations for the
construction of roads because of the shrink-swell char-
acteristic. Replacement or modification of soil material
can be needed. Placing roads on the contour reduces
erosion.

This soil is in capability unit Ve-2 dryland. It is in
Clayey range site and windbreak suitability group 9.

MhC3—Mayberry clay, 2 to 7 percent siopes, se-
verely eroded. This gently sloping, moderately well
drained soil is on side slopes and ridgetops. Pebbles and
stones are on the surface in places. If this soil becomes
dry, 1- to 2-inch cracks commonly appear in the surface.
Areas are irregular in shape and range from 3 to 60
acres.

Severe water erosion has removed most of the original
clay loam surface layer. The present surface layer is
brown, firm clay about 6 inches thick. The subsoil is
reddish brown, very firm clay about 31 inches thick. The
underlying material, to a depth of 60 inches, is reddish
brown clay. It is clay loam in places. In a few areas, the
surface layer is very dark grayish brown, brown, and dark
brown silty clay loam, clay loam, or silty clay. Numerous
rills and small gullies are common.

Included with this soil in mapping are small areas of
well drained Geary seils and Morrill soils. Geary soils are
at the higher elevations in the map unit. Morrill soils are
on the steeper slopes. These areas make up 5 to 15
percent of each mapped area.

Permeability is slow in this Mayberry soil, and available
water capacity is moderate. The content of organic
matter is moderately low, and naturai fertility is medium.
Content of nitrogen and available phosphorus is general-
ly low. This soil has poor tilth and is difficult to work.
Reaction of the surface layer is slightly acid or medium
acid. Moisture is absorbed and released slowly. A sea-
sonal high water table is perched 1 to 3 feet below the
surface in the spring in some years. Shrink-swell poten-
tial is high.

Most of the acreage of this Mayberry soil is cultivated.
Some areas have been reseeded to grass. This scil has
peor potential for cultivated crops. It is suited to pasture,
range, and rangeland wildlife habitat. The potential is
poor for recreation and for most engineering uses be-
cause of the high content of expandable clay. This soil
has poor potential for trees.

This soil can be used for cultivated crops; however, it
is poorly suited to this use., Wheat, alfalfa, and grain
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sorghum are the maost productive crops and are most
often grown. A cropping system that limits the years of
consecutive row crops in the rotation and provides more
time for close growing crops that resist erosion is desir-
able. Because this soil is sticky when wet and hard when
dry, it needs to be tilled at the proper moisture content.
Protecting the soil against further erosion is essential.
Terracing and contouring are needed. Grassed water-
ways provide safe disposal of excess runoff. Use of
green manure crops and barnyard manure improves the
content of organic matter and tilth of the soil. Unless
intensive management is maintained and a suitable crop-
ping sequence is practiced, this soil is better suited to
permanent grass than to cultivation.

Tame grass pasture can be grown in rotation with
cultivated crops to supplement native range and provide
a longer grazing period. The most desirable grasses can
be maintained if the range is not overgrazed. Range in
good condition reduces runoff and erosion. Gullies are
commoen in overgrazed pastures.

This soil provides poor sites for windbreaks. The mod-
erate available water capacity limits tree growth. Wind-
breaks need to be planted on the contour to reduce
water erosion.

Conservation methods that help to protect and im-
prove the soil and to conserve moisture also improve
food and cover for wildlife. Wheat and grain sorghum
supply food for pheasants.

Foundation and basement walls need to be designed
to withstand the shrinking and swelling of the soil. Artifi-
cial drainage, footing drains, and basement sump pumps
reduce or overcome wetness. This soil is poorly suited to
septic tank absorption fields because of slow permeabii-
ity. It has limitations for sewage lagoons unless the slope
is modified. Because this soil becomes sticky when wet,
digging is difficult. It is poorly suited to lawns and gar-
dens. Tilth and available moisture can be improved by
topdressing the soil with friable, dark soil.

Roads built on this soil dry slowly after rainfall unless
the roadbed is elevated and covered with gravei or lime-
stone. Roadbanks need to be planted to a well adapted
grass or grass mixture and the siope kept to a minimum.

This soil is in capability unit [Ve-4 dryland. It is in
Dense Clay range site and windbreak suitability group 9.

MrD—Morrill clay loam, 6 to 11 percent siopes.
This deep, strongly sloping, well drained soil is on side
slopes of uplands. A few small stones and coarse peb-
bles are on the surface. Areas are irregular in shape and
range from 3 to 150 acres.

Typically, the surface layer is dark brown, friable clay
loam about 8 inches thick. The subsoil is clay loam
about 43 inches thick. The upper part is friable and dark
reddish brown, the middle part is firm and reddish brown,
and the lower part is firm and brown. The underlying
material, to a depth of 60 inches, is brown clay ioam,

Included with this soil in mapping are small areas of
fine textured Mayberry soils and Sharpsburg soils.
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Sharpsburg soils are on upper side slopes at a higher
elevation than Momill soils. Mayberry soils are less slop-
ing. These soils make up 10 to 20 percent of the map
unit. Also included are smali areas of soils that have a
sandy to loamy surface layer and subsoil.

Permeability is moderately slow in this Morrill soil, and
runcff is medium, Content of organic matter is moderate,
and natural fertility is medium. Available water capacity is
high. The surface layer is medium acid and friable.
Shrink-swell potential is moderate.

Most of the acreage of this soil is cultivated. Very few
areas are irrigated. This soil has good potential for culti-
vated crops, pasture, range, trees, and rangeland wildlife
habitat. The potential is fair for recreation and for most
engineering uses.

This soil is suited 10 corn, grain sorghum, scybeans,
and small grain. Control of water erosion is the main
management concern. A cropping system that limits the
years of consecutive row crops and that includes such
close growing crops as small grain and grasses helps to
control erosion and conserve water. Terraces, contour
farming, grassed waterways, and the use of crop residue
as a mulch help to reduce runoff and control erosion.
Application of lime helps to neutralize the acidity of this
soil; the amount of lime needed should be determined by
soil tests. This soil is poorly suited to irrigation. Because
of slope, the hazard of erosion is increased by natural
rainfall or by the application of irrigation water. Brome-
grass, orchardgrass, tall fescue, and reed canarygrass
grow well in irrigated pasture.

Big bluestem, Canada wildrye, switchgrass, and indian-
grass are productive native grasses in rangsland. If graz-
ing increases, blue grama, buffalograss, and western
wheatgrass increase. Overgrazed areas are invaded by
Kentucky bluegrass, blue verbena, and many annuals.
Range management should include proper grazing use,
deferred grazing, and a planned grazing system. Range-
land in good condition provides good habitat for range-
land wildlife.

Trees for planting in windbreaks are hackberry, green
ash, and most conifers common to the area. Honeylo-
cust, red oak, and Colorado blue spruce are acceptable
species; however, they are generally planted in parks
and lawns rather than in windbreaks. Shrubs provide
habitat for wildlife and are commonly used in tree wind-
breaks as well as in lawns. Cotoneaster, lilac, honey-
suckle, chokecherry, and American plum grow well in
this soil. Tree windbreaks should be planted on the con-
tour to help control erosion.

This soil has moderate limitations for building sites.
Moderate shrink-swell potential of the subsoil is the main
limitation. Foundations and footings for dwellings should
be properly designed tc prevent structural damage
caused by shrinking and swelling of the soil.

Buildings with basements commonly need tile drains
around the footings to prevent seepage from water
perched on top of the underlying glacial till. This scil is
poorly suited to septic tank filter fieids because of mod-
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erately slow permeability. It is not suitable for sewage
lagoons unless the siope is modified. Because this soil is
erodible, roadbanks should be planted to a well adapted
grass or grass mixture and the slope kept to a minimum
grade.

This soil is in capability units ille-1 dryland and IVe-3
irigated. It is in Silty range site and windbreak suitability
group 4.

MrD2—Morrill clay loam, 6 to 11 percent slopes,
eroded. This deep, strongly sioping, well drained soil is
on narrcw ridges and side slopes of uplands. Pebbles
are on the surface in places. Areas are irregular in shape
and range from 3 to 120 acres.

Typically, the surface layer is brown, friable clay loam
about 6 inches thick. It includes only the plow layer,
because most of the original surface layer has been
removed by water erosion. The subsoll is reddish brown,
firm clay loam about 26 inches thick. The underlying
material, to a depth of 80 inches, is reddish brown clay
loam. In some areas the surface layer is loam,

Included with this soil in mapping are small areas of
fine textured Mayberry soils and Sharpsburg soils.
Sharpsburg soils are on upper side slopes at a higher
elevation than the Morrill soil. Mayberry soils are on less
stoping areas on the side slopes. These soils make up
10 to 20 percent of the map unit in most places.

This Morrill soil has moderately slow permeability and
high available water capacity. Runoff is rapid. Content of
organic matter is moderately low, and natural fertility is
medium. Content of nitrogen and available phosphorus is
generally low. Reaction of the surface layer is slightly
acid. Moisture is released readily to plants. Shrink-swell
potential is moderate.

Most of the acreage of this soil is used for cultivated
crops, but a few areas have been seeded to native or
tame grass. This soil has good potential for grass and
trees. The potential is poor for cultivated crops and fair
for wildlife habitat and for most engineering uses,

This soil is suited to close growing crops, for example,
winter wheat and alfalfa. It is suited to limited use of
such row crops as corn and grain sorghum. A cropping
system is needed that provides the maximum amount of
crop residue for use as surface mulch. Applications of
commercial fertilizer or barnyard manure are needed to
increase and maintain the fertility of the soil. Corn and
grain sorghum generally respond to addition of nitrogen
fertilizer, and most crops respond to added available
phosphorus. Terraces, grassed waterways, and contour
farming are needed to control erosion and runoff. This
soil is poorly suited to irrigation. However, if irrigation is
used, sprinkler irrigation is preferable to other systems.
Irrigated areas can be used for hay crops such as alfalfa
and grasses. Rates of water application need to be con-
trolled to prevent excessive runoff and erosion.

Tame grass pasture can be grown in rotation with
cultivated crops. Bromegrass is the best species for
planting; however, orchardgrass, tall fescue, and reed
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canarygrass are zlso well adapted. The best seeding
results are obtained if old stands are plowed under when
they begin to deteriorate. Pasture grasses should attain
a height of 5 or 6 inches before they are grazed early in
spring, and they should be permitted to attain a height of
6 to 8 inches before a killing frost in fall. During this time
of growth, the plants store food for growth the next
spring. Weeds can be controlied by use of chemicals.
Soil tests and estimates of the amount of available soil
moisture should be made 1o determine the amount and
kinds of fertilizer to apply. Grasses commanly need addi-
tional nitrogen. If a legume has been included in the
pasture mixture, application of phosphate fertilizer is gen-
erally essential.

If this soil is reseeded to native grass, a permanent
cover should be maintained to help control erosion and
excessive runoff. Control of grazing is needed to improve
and maintain the most desirable grasses. Salt can be
placed so that livestock are attracted tc less graded
areas, and water facilities and fences can be placed so
that grazing is distributed.

This soil provides good sites for windbreaks. it has
good potential for the survivai and growth of adapted
species. Trees should be planted on the contour 10
reduce the hazard of erosion.

Shrubs planted in windbreaks supply good habitat for
wildlife. In addition, pheasanis find plentiful food in
nearby more fertile soils. Wheat stubble provides nesting
areas.

Slope is the main limitation for building sites. Extensive
land shaping is generally needed. Soil fertility and tilth of
lawn and garden areas can be improved by topdressing
with dark, friable topscil or by applications of manure.
This soil is well drained; however, during periods of
heavy rainfall, water perches on the underlying glaciat till
material and a few seep spots occur. Artificial drainage,
footing drains, and basemeant sump pumps can be used
to control these spots. This soil has severe limitations for
septic tank filter fields and sewage lagoons because of
moderately slow permeability and slope. The less sloping
areas can provide suitable sites for filter fields. Because
the slopes are erodible, roadcuts need to be seeded to
well adapted grasses. Mulch can be used to help grass
become established.

This soil is in capability units IVe-8 dryland and |Ve-3
irrigated. [t is in Silty range site and windbreak suitability
group 4.

MrE—Morrill clay loam, 11 to 15 percent slopes.
This deep, moderately steep, well drained soil is on side
slopes of uplands. Stones and pebbles are on the sur-
face in places. Areas are irregular in shape and range
from 3 to 80 acres.

Typically, the surface layer is very dark brown, friable
clay lcam about 7 inches thick. The subsoil is friable clay
loam about 30 inches thick. The upper part is dark
brown and the lower part is brown. The underlying mate-
rial, to a depth of 80 inches, is brown clay ioam. In a few
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areas, the surface layer is loam. Loam and fine sandy
loam strata are common in the underlying material. A
few areas have strata of loamy fine sand below a depth
of 40 inches.

Included with this soil in mapping are small areas of
Burchard soils and fine textured Pawnee soils. Burchard
soils and Pawnee scils are on upper side slopes. They
make up 5 to 15 percent of the map unit. In places,
gravel crops out at the surface. A few areas have sand-
stone outcrops.

Permeability is moderately slow in this Morrill soil, and
runoff is rapid. Content of organic matter is moderate,
and natural fertility is medium. Available water capacity is
high. The surface layer is medium acid or slightly acid.
Moisture is stored well and released readily to plants.
Shrink-swell potential is low or moderate.

Most of the acreage of this soil is in native grass;
however, a few areas have been planted to trees and
are used as parkland. This soil has poor potential for
cuitivated crops and fair potential for wildlife habitat. The
potential is poor for most engineering uses. This soil has
good potential for grass production.

This soil is somewhat difficuit to till because of slope.
Alfalfa grows best. A mixture of alfalfa and grass can be
used for pasture or hay. Application of lime is commonly
needed. Water erosion is the principal hazard on this
soil. Maintaining the content of organic matter and con-
serving moeisture are concerns of management. Terraces,
grassed waterways, and contour farming help to control
runoff and erosion. Unless intensive management can be
maintained and a suitable cropping sequence can be
used, this soil is better suited to permanent grasses.
Irrigation is not feasible.

Deterred grazing and a planned grazing system help to
maintain and improve desirable plant species for range.
The distribution of livestock in a pasture can be im-
proved by proper placement of fences, water develop-
ments, and salting facilities. Wind and water erosion are
hazards in overgrazed areas. Good range management
keeps the grass healthy and vigorous, reduces runoff
and the hazard of erosion, and increases storage of soil
moisture. If native grass is cut for hay, slope and stones
on the surface can be safety hazards.

This soil provides good sites for trees to be used for
windbreaks or for recreation areas. Tree windbreaks
should be planted on the contour to control erosion.

The natural grass vegetation and adjacent cultivated
crops provide food and cover for pheasants. Trees that
grow naturally along drainageways, and those that are
planted in windbreaks provide habitat for deer, quail,
squirrel, and cottontail rabbit. Flowering and fruit bearing
trees and shrubs also can be planted to help supply food
for wildlife.

Building construction on this soil is difficult because of
moderately steep slopes. Lots should be landscaped to
conform to the terrain. The scil is not well suited to
septic tank absorption fields because of moderately slow
permeability. In places, sewage systems can be placed
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on adjacent soils that are less sloping. Sandstone bed-
rock is a limitation in places where deep excavations are
needed. Dam sites need to be examined carefully to
exclude sand strata in the embankment material or in the
ponding area. Roadbanks should be planted to a well
adapted grass or grass mixiure and the slope gradient
kept to a minimum. Placing roads on the contour re-
duces roadside erosion.

This soil is in capability unit Ve-1 dryland. It is in Silty
range site and windbreak suitability group 4.

No—Nodaway silt loam, 0 to 2 percent slopes. This
nearly level, moderately well drained soil is on bottom
lands of upland drainageways. It is occasionally flooded,;
however, floodwaters drain away rapidly. Areas are long
and narrow and range from 5 to 200 acres.

Typically, the surface layer is very dark grayish brown,
friable silt loam about 7 inches thick. The underlying
material, to a depth of 60 inches, is very dark grayish
brown. The upper part is stratified silt loam to a depth of
about 45 inches; it is silty clay loam below that depth.
Depth to the silty clay loam layer ranges from 20 to more
than 60 inches. Because cultivation mixes the light col-
ored strata with darker soil, stratification is not distinct in
the plow layer. The scil is generally least stratified in
areas that are farthest from streams,

Included with this soil in mapping are small areas of
poorly drained Colo soils near the base of adjacent foot
slopes. They make up 5 to 20 percent of the map unit,

Permeability is moderate in this Nodaway soil, and
runoff is slow. Natural fertility is high, and content of
organic matter is moderate. The plow layer is slightly
acid. Available water capacity is high. This scil absorbs
moisture easily and releases it readily to plants. The
seasohal high water table is below a depth of 6 feet.

Most of the acreage of this soil is cultivated. The
areas in grass are commonly adjacent to larger tracts of
strongly sloping to steep soils that are used for range-
land. This soil has good potential for cullivated crops,
grasses, and habitat for wildlife. The potential is poor for
most engineering uses because of the hazard of flood-
ing. The potential is good for trees in windbreaks.

This soil is suited to corn and grain sorghum. Small
grain and alfalfa tend to be damaged by flooding. Diver-
sion terraces that divert runoff help to protect this soil
from flooding, and grassed waterways help carry runoff
from the diversion terraces. This soil is well suited to
irrigation by sprinkler. Erosion on higher adiacent soils,
which results in accumulation of sediment on this
Nodaway soil, is a hazard under natural rainfall and ap-
plications of irrigation water. The rate of water applica-
tion needs to be carefully controlled so that it does not
exceed the intake rate.

Reed canarygrass is an introduced cool-season spe-
cies that grows well on this soil. Areas in native grass
are generally in fair or poor condition. Overgrazing and
siltation from eroding adjacent soils at a higher elevation
decrease the more productive grasses such as big
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biuestem and switchgrass. Placement of salt blocks on
the adjacent steeper soils helps distribute grazing.
Chemicals can be used to control troublesome weeds in
some areas.

Few trees are planted in windbreaks on this scil be-
cause the long narrow shape of the areas is generally
unfavorable to planting. However, trees have a good
chance for survival and growth if competition from weeds
and grasses for available moisture is not excessive. Oc-
casional flooding by runoff from adjacent soils at higher
elevation is a hazard.

Dams can be constructed on this soil to establish
pends for livestock and wildlife use. Because the soil is
fertile, it generally produces abundant food and cover for
many kinds of openland wildlife.

This soil generally is not suited to homesites, septic
tank filter fields, and sewage lagoons because of flood-
ing. Roads that cross these areas need to be elevated
with fill to prevent damage from floodwaters. This soil
provides good material for preparing a seedbed or for
topdressing an area where vegetation is to be estab-
lished and maintained.

This soil is in capability units Uw-3 dryland and |lw-6

_irrigated. It is in Silty Overflow range site and windbreak
suitability group 1.

Ns—Nodaway silt loam, channeled. This nearly level
or very gently sloping, moderately well drained soil is on
bottom lands. Areas are dissected by deeply entrenched,
meandering streams that have short vertical banks in
places. Most of the areas are occasionally flooded, and
the areas lowest in elevation are frequently flooded.
Debris from flocding is common. Areas are long and
range from 10 to 300 acres.

Typically, the surface layer is very dark brown, friable
silt loam about 4 inches thick. The underlying material, to
a depth of 60 inches, is very dark brown with thin strata
of dark grayish brown material. The upper part is silty
clay loam and the lower part is silt loam that has thin
strata of very fine sand. In places, the surface layer is
silty clay loam. In other places, the soil is stratified to the
surface.

Included with this soil in mapping are small areas of
poorly drained Colo soils and silty Kennebec soils. These
goils are in the areas farthest from the streams. They
make up 5 to 20 percent of the map unit.

This Nodaway soil has moderate permeability and high
available water capacity. Runoff is slow. Content of or-
ganic matter is moderate, and natural fertility is high. The
seasonal high water table is typically 8 feet below the
surface. This scil absorbs moisture easily and releases it
readily to plants. Shrink-swell potential is moderate.

Nearly all acreage of this soil is in grasses or is
wooded. This soil has poor potential for cultivated crops
and for most engineering uses. It has fair potential for
recreation uses and grass, and good potential for wildlife
habitat. The potential is very poor for tree windbreaks.

Because of the deeply entrenched meandering
streams, cultivation is generally not practical.
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Growth of the more desirable native grasses is restrict-
ed by the tree canopy. Bromegrass and reed canary-
grass are among the more productive grasses. Common
annual weeds can be controlled by the use of chemicals,
but spraying by hand may be required because herbi-
cides can damage the trees. Trees provide livestock with
good protection during winter storms.

Tree windbreaks are generally not needed because
most areas are naturally wooded. Eastern cottonwood,
green ash, boxelder, bur oak, American elm, honeylo-
cust, and black wainut are common. Wooded areas can
be improved by restricting grazing, by removing less de-
sirable and poorly formed trees, by supplemental plant-
ing, and by pruning. Properly managed stands of black
walnut trees are a good source of income.

This soil provides some of the best wildlife habitat in
the county. Deer, bobwhite quail, squirrels, and cottontail
rabbit are common game species. Mink, muskrat, and
beaver are furbearers that live near the water. Other
furbearers include raccoon, opossum, and coyote. Al-
though at times water is scarce for furbearers adapted to
water habitat, this soil provides abundant habitat for
other furbearing animals.

Flooding is a severe hazard for recreational buildings
constructed on this soil, and for other recreation uses.
However, there are good areas for hunting and nature
studies. Some of the larger streams afford fair fishing.

This soil is generally poorly suited to building sites
because of the flooding hazard. It is a good source for
topseil. Roads that cross these areas need to be elevat-
ed with fill to prevent damage from floodwaters.

This soil is in capability unit Viw-7 dryland. It is in Silty
Qverflow range site and windbreak suitability group 10.

PaC2--Pawnee clay loam, 2 to 7 percent slopes,
eroded. This gently sloping, moderately well drained soif
is on side slopes and ridgetops (fig. 9). Pebbles and a
few stones are on the surface in places. Cracks 1 to 2
inches wide are common during dry periods. Areas are
irregular in shape and range from 3 to 600 acres.

Typically, the surface layer is very dark brown, friable
clay loam about 7 inches thick. The subsoil is about 31
inches thick. It is very dark grayish brown, firm clay in
the upper part; dark grayish brown, very firm clay in the
next layer; olive brown, very firm clay in the next layer;
and olive gray, firm clay in the lower part. it has yellow-
ish brown mottles. The underlying material, to a depth of
60 inches, is calcareous, olive clay loam. A few areas
which have never been cultivated are slightly eroded. A
few areas have a surface layer of silty clay loam that is
more than 9 inches thick.

included with this soil in mapping are smail areas of
coarser textured Burchard soils on steeper parls of the
map unit and Mayberry, Sharpsburg, and Wymore soils
on upper side slopes. Alsg included are areas of fre-
quently flooded Colo soils or Nodaway socils that are
intersected with narrow drainageways less than 100 feet
wide and areas of severely erocded soils where the
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Figure 9.—Profile of Pawnee clay loam, 2 to 7 percent slopes,
eroded, that formed in glacial till. Prismatic structure is at a depth
of about 13 inches. Lime accumulations are evident below a depth

of about 42 inches.

clayey subsoil is exposed at the surface. The included
areas make up less than 5 percent of the map unit.

This Pawnee soil has slow permeability and moderate
available water capacity. Runoff is medium. Content of
organic matter is moderate, and natural fertility is
medium. The surface layer is medium acid or slightly
acid. The clayey subsoil somewhat limits root penetration
and restricts water movement. Moisture is released
slowly to plants. A seasonal high water table is perched
1 to 3 feet below the surface in the spring in some
years. Shrink-swell potential is high. Cracks that develop
in the soil during dry periods increase water intake during
rainfall.
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Most of the acreage of this soil is used for cultivated
crops. About 10 percent of the acreage is in native grass
which has never been farmed and is only slightly eroded.
This soil has fair potential for cultivated crops and grass
and for wildlife habitat. The potential is poor for most
engineering uses and for tree windbreaks.

Grain sorghum and wheat are the chief crops. Corn,
alfalfa, and soybeans are also grown. Because this soil
releases moisture slowly to plants, it is better suited to
sorghum, which tolerates hot dry periods, than it is to
corn. Wheat is a cool-season crop that utilizes moisture
from spring rains and moisture stored in the soil during
the previous season. Because of the erosion hazard and
moderate available moisture, the most suitable cropping
system consists of wheat and other close growing crops.
Row crops can be included in the cropping system if
intensive management is practiced. Good management
which includes terraces, grassed waterways, and contour
farming helps control runoff and erosion. Use of crop
residue and applications of fertilizer are needed. A few
areas are irrigated with center pivot systems. Water
should be applied at a very low rate because water
erosion is a severe hazard. Corn and sorghum should
not be cut for silage because a cover of crop residue is
needed to control erosion and improve water intake
during winter and spring.

Bromegrass is an introduced cool-season species that
is most commonly used in tame pasture. The addition of
alfalfa or birdsfoot trefoil helps to increase forage pro-
duction. For best results in seeding, old stands should
be plowed under when they begin to deteriorate. Tame
pastures are best grazed in spring and in fall after the
grasses reach a height of 5 or 6 inches. Grazing too
early in spring or too late in fall weakens the plants.
Sufficient leaf growth is needed for healthy plants and
for storing food reserves for the next season. Gullies are
common in overgrazed pastures.

Areas of this soil in native grass are generally adjacent
to more steeply sloping soils that are used for range.
The grass on this gently sloping soil is frequently grazed
closer than the vegetation on the steeper areas. Proper
placement of salting and watering facilities improves the
distribution of grazing by livestock. If this native grass is
cut for hay, it provides good feed for horses. Cedar
trees, which invade some grassland areas, can reduce
the production of forage if they are not controlled.

This soil provides poor sites for windbreaks. Drought
and moisture competition from seeds and grasses are
the principal hazards. The soil absorbs and releases
moisture too slowly to sustain good tree growth. Trees
and shrubs planted in lawns can obtain moisture and
nutrients more readily if friable, dark potting soil is used.

Wildlife on this soil are mostly upland game birds.
Pheasants are common. Some farm ponds have been
built along drainageways adjacent to areas of this soil
which provide habitat for waterfowl. The hazard of ero-
sion and the fine texture of the soil are moderate to
severe limitations for the development of recreation
areas.
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Basements commonly need tile drains around the foot-
ings to prevent seepage. Foundations and basement
walls need to be designed to withstand the shrinking and
swelling of the soil. Replacing the abutting soil material
with material having low shrink-swell properties is desir-
able. Lawn areas can be improved by topdressing with
dark, friable soil. This soil is poorly suited to septic tank
absorption fields, Sewage lagoons are limited unless
slope is altered. This scil has good sites for farm ponds.
Because this soil is erodible, roadbanks and roadside
drains need to be planted to a well adapted grass or
grass mixture and slopes kept to a minimum grade.

This soil is in capability unit llle-2 dryland and Ve-1
irrigated. it is in Clayey range site and windbreak suitabil-
ity group 9.

PaD2—Pawnee clay loam, 7 to 11 percent slopes,
eroded. This deep, strongly sloping, moderately well
drained soil is on side slopes of uplands. Areas are
irreguiar in shape and range from 3 to 100 acres.

Typically, the surface layer is very dark brown, friable
clay loam about & inches thick. The subsoil is about 30
inches thick. It is very dark grayish brown, very firm clay
in the upper part; brown, very firm clay in the middle
part, and grayish brown, firm clay loam in the lower part.
The underlying material, to a depth of 60 inches, is
grayish brown, calcareous clay loam that has yellowish
brown mottles. A few small areas have more clayey
subsail than is typical.

Included with this soil in mapping are small areas of
Burchard, Colo, Judson, and Nodaway soils which have
less clay in the subsoil than Pawnee soils. Burchard soils
are shallower to carbonates and are on the steeper
areas of the map unit. Colo soils and Nodaway soils are
on the bottoms of narrow drainageways. Judson soils
are on coiluvial foot slopes. Also included are severely
eroded areas where the clayey subsoil is exposed at the
surface. The included areas make up about 10 percent
of the map unit.

This Pawnee soil has siow permeability. Runoff is
rapid, and available water capacity is moderate. Content
of organic matter is moderate; however, it is moderately
low on the severely eroded areas. Natural fertility is
medium. The surface layer is medium acid or slightly
acid. The clayey subsoil somewhat limits root penetration
and resfricts water movement. The subsocil releases
moisture slowly during dry periods. Tillage is difficult be-
cause of the moderately fine texiured surface layer. A
seasonal high water table is perched 1 to 3 feet below
the surface in the spring in some years. Shrink-swell
potential is high.

About 80 percent of the acreage of this soil is used for
cuitivated crops. The rest of the acreage consists of
native grass, reseeded pasture, rangeland, and farm-
steads. This soil has fair potential for grass and for
wildlife habitat. It has poor potential for cultivated crops.
The potential is poor for most engineering uses and for
tree windbreaks.
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This soil is poorly suited to small grain, legumes, and
grain sorghum. [f alfalfa is grown, the soil generally
needs to be limed. The main concern of management is
controlling runoff and erosion. A cropping system that
consists mostly of close growing crops, for example,
small grain and legumes, should be used. Use of row
crops in the cropping sequence should be limited. Ter-
races, grassed waterways, and contour farming help to
control runoff and erosion. Tillage needs to be kept to a
minimum to improve tilth. Heavy applications of fertilizer
should be avoided in dry years, because the clayey sub-
soil does not absorb or release enough moisture for
plants to utilize the nutrients. This soil is not suited to
irrigation.

The hazard of water erosion can be reduced by con-
verting this soil to grassiand for pasture or range. About
hatf of the yearly plant growth should be left after each
growing seascn. Bromegrass is mostly used in cool-
season pasture. A mixture of bromegrass and alfalfa
increases forage production.

Areas can be converted to range by seeding to native
grasses. Proper stocking rates, deferred grazing, and a
planned grazing system help to keep the grasses in
good condition. Overgrazing the range reduces the pro-
tective vegetative cover and causes deterioration of the
plant community.

This soil provides poor sites for windbreaks. Drought
and moisture competition from weeds and grasses are
the main hazards. This soil absorbs and releases mois-
ture too slowly to sustain good tree growth. Windbreaks
should be planted on the coniour to reduce runoff.

The combination of cultivated crops and uncultivated
areas provides desirable habitat for many species of
wildlife. Farm ponds along the drainageways provide wa-
terfowl with feeding areas. The erodibility and clayey
texture of the soil are moderate to severe limitations for
recreation development.

This soil provides poor sites for building construction.
Basements commenly need tile drains around footings to
prevent seepage. Foundations and basement walls need
to be designed to withstand the shrinking and swelling of
the soil. Land shaping is generally needed. The surface
should be topdressed with friable, dark soll for lawns.
This soil is poorly suited to septic tank absorption fields
because of slow permeability, and to sewage lagoons
because of slope. It has good sites for farm ponds in
places. Because the soil is erodible, roadbanks and
roadside drains need to be planted to a well adapted
grass or grass mixture and the siope kept to a minimum.
Placing roads on the contour helps to reduce erosion.

This soil is in capability unit 1Ve-2 dryland. It is in
Clayey range site and windbreak suitability group 9.

PbC3—Pawnee clay, 2 to 7 percent slopes, severe-
ly eroded. This gently sioping, moderately well drained
soil is on side slopes and ridgetops. Pebbles are on the
surface in places. Cracks 1 to 2 inches wide are
common during dry periods. Areas are irregular in shape
and range from 3 to 60 acres.
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Nearly all of the original surface layer has been re-
moved by water erosion. The present surface layer is
firm, very dark grayish brown clay about 6 inches thick.
The subscil is very firm clay about 24 inches thick. The
upper part is olive brown and the lower part is light olive
brown. The underlying material, to a depth of 60 inches,
is light yellowish brown clay loam that has yellowish
brown mottles and a few seams of lime. Numerous rills
and small gullies are common.

Included with this soil in mapping are small areas of
Burchard, Mayberry, and Wymore soils. Burchard soils
have less clay in the subsoil than Pawnee soils and are
in lower positions in the landscape. Mayberry seils are of
redder hue than Pawnee soils and are in similar posi-
tions. Wymore soils formed in loess. The included soils
make up about 10 percent of map unit.

Permeability is slow in this Pawnee soil, and avaitable
water capacity is moderate. Runoff is medium to rapid,
depending upon the amount of plant cover. The content
of organic matter is moderately low, and natural fertility
is medium. This soil has poor tilth and is difficult to work.
The surface layer is slightly acid or medium acid. Con-
tent of nitrogen is low. Moisture is absorbed and re-
leased slowly. A seasonal high water table is perched 1
to 3 feet below the surface in the spring in some years.
Shrink-swell potential is high.

Most of the acreage of this soil is cultivated. Some
areas that were formerly cultivated have been seeded to
grass. The potential is poor for cultivated crops. This soil
has fair potential for pasture, range, and rangeland wild-
life. It has poor potential for recreation and for most
engineering uses because of the high amount of clay.

This soil is best suited to wheat, alfalfa, and grain
sorghum, and these crops are most often grown. Le-
gumes and grasses should be grown about half of the
time and a protective cover crop used the rest of the
time. Use of row crops in the cropping sequence needs
to be limited. Terraces, sod waterways, and contour
farming help to control runoff and erosion. Heavy appli-
cations of fertilizer should be avoided in dry years, be-
cause this clayey soil does not absorb or release enough
moisture for plants to utilize the nutrients. Returning crop
residue to the soil and applying barnyard manure im-
prove tilth and increase content of organic matter, fertil-
ity, and intake of water. If intensive managernent and a
suitable cropping sequence cannot be used, this soil is
better suited to permanent grasses for forage and graz-
ing.

Some areas have been converted 1o range by seeding
to native grass. The most desirable grasses can be
maintained by controlled grazing. Rotating the saiting
facilities on different areas in the pasture helps obtain
even distribution of grazing. Range in good condition
reduces runoff and erosion and supplies good habitat for
rangeland wildlife.

This soil has poor sites for tree windbreaks. Lack of
adequate moisture and competition from weeds and
grasses are the principal hazards. Erosion is a hazard if
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cultivation is used to control weeds. Planting on the
contour reduces water erosion.

Foundations and basement wails need to be designed
to withstand the shrinking and swelling of the soil. Exca-
vation can be difficult in this clayey soil and should be
undertaken when the soil is not wet. Footing drains and
sump pumps reduce the hazard of wet basements during
periods of heavy rainfall. Lawn areas can be improved by
topdressing the surface with friable, dark soil. This scil is
poorly suited to septic tank absorption fields because of
slow permeability. Sewage lagoons can be built in many
areas if the slope is modified. Construction of roads is
limited because of the shrinking and swelling of the soil.
In places, replacement or modification of soil material is
required.

This soil is in capability unit IVe-4 dryland. It is in
Dense Clay range site and windbreak suitability group 9.

Pt—Pits, quarries. This map unit consists of excava-
tions from which sand, limestone, and overburden are
removed. These excavations are in areas of sandy mate-
rial or in areas that are shallow to limestone bedrock.
They range from 5 to 60 acres and are scattered
throughout Lancaster County.

The overburden from these excavations is generally
stockpiled adjacent to the pits and adds 1o the rugged
appearance of the landscape. In areas where the expo-
sures are fresh, soil blowing is the main hazard. Most of
these pits are open and barren.

Unless it is reclaimed, this map unit has limited uses.
Overburden can be leveled and planted to such grasses
as big bluestem, little bluestem, indiangrass, switchgrass,
and sand lovegrass. Cottonwood trees are common in-
vaders where excavations have been abandoned. If
vegetation has been reestablished, the pits are well
suited to wildlife habitat.

This map unit is in capability subcltass Vlis and wind-
break suitability group 10.

Sa-—Salme silt loam, 0 to 2 percent. This nearly
level, somewhat poorly drained soit is on bottom lands.
Microdepressions are common. The soil is occasionally
flooded. Areas are long and range from 5 to 100 acres.

Typically, this soil has about 18 inches of very dark
grayish brown silt loam cverwash that is stratified with
dark grayish brown material. The buried surface layer is
about 25 inches thick. The upper part is very dark brown,
friabie silt loam and the lower part is black, friable light
silty clay loam. The next layer is very dark grayish brown,
friable silty clay loam. The underlying material, to a depth
of 60 inches, is dark grayish brown silt loam. The buried
soil is generally calcareous. In places the overwash ma-
terial is 20 to 40 inches thick. This soil is better drained
and is deeper to lime than is described for the Salmo-
series because of the overwash material,

Included with the soil in mapping are small areas of
Kennebec soils and Nodaway soils. They make up about
5 percent of the map unit,



LANCASTER COUNTY, NEBRASKA

This Saimo soil has moderately slow permeability. Nat-
ural ferility is low, and content of organic matter is mod-
erate. Available water capacity is moderate or high.
Runoff is slow. Slightly to strongly saline layers are 10 to
20 inches below the surface. Moisture is not readily
available to plants. In places where the plow layer is
alkali, the soil is puddled and hard to work. The seasonal
high water table ranges from 2 to 3 feet below the
surface.

Most of the acreage of this soil is in native grass and
is used for grazing; however, some areas are cultivated.
This soil has fair potential for cultivated crops that are
irmigated, grasses, and wildlife habitat. The potential is
poor for most engineering uses and for trees planted in
windbreaks.

This soil is poorly suited to irrigated corn, grain sor-
ghum, and tame grasses. The content of soluble salt in
the irrigation water needs to be tested before an irriga-
tion system is developed. Low spots that hold water for
a short time add to the problems of wetness and salinity.
If this soil is leveled, surface drainage is improved. Open
drains or tile drains are needed in some areas. Use of
crop residue and applications of large amounts of barn-
yard manure improve tilth and water intake. Corn or
sorghum should not be cut for silage because the crop
residue is needed to maintain the content of organic
matter. The addition of gypsum helps neutralize the salt
and alkali in the scil; the amount of gypsum needed
should be determined by soil tests. If amounts of water
are added to soil that has adequate surface drainage,
the salts tend 10 be leached to a lewer level and produc-
tivity is increased.

This soil is suited to such desirable grasses as west-
ern wheatgrass, slender wheatgrass, and switchgrass.
Less desirable inland saltgrass invades overgrazed pas-
ture or range. The range condition can be maintained or
improved by a planned grazing system. Distribution of
livestock can be improved by proper placement of
fences and salting facilities.

The saline or alkali condition of the soil is the principal
hazard to trees planted for windbreaks. Replacing toxic
sodium and leaching of soluble salts improve the
chances of survival and growth of adapted species.

This soil is commonly near creeks, intermittent lakes,
or marshes. The vegetation that grows on this soil pro-
vides food for waterfowl.

This soil is generally not suitable for building sites
because of the hazard of flooding. It is generally not
suited to septic tank absorption fields and sewage la-
goons because of moderately slow permeability, flood-
ing, and wetness. Roads that cross these areas need to
be elevated with fill to prevent damage from flooding.
This saline-alkali soil is poor material for topdressing an
area where vegetation is to be established and main-
tained. The water table is a hazard in deep excavations.
Because this soil is highly corrosive to steel, coating of
buried pipes is needed. Concrete also is highly suscepti-
ble to corrosion.
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This soil is in capability unit Vs-1 dryland and IVs-4
irrigated. It is in Saline Lowland range site and windbreak
suitability group 8.

Sh—Salmo silty clay loam, channeled, 0 to 2 per-
cent slopes. This nearly level, poorly drained soil is on
bottom lands that are frequently flooded. Shallow de-
pressions and meandering drains are common. Areas
are long and range from 3 to 100 acres.

Typically, the surface layer is friable silty clay loam
about 15 inches thick. The upper part is black, the
middle part is very dark gray, and the lower part is black.
The next layer is very dark gray, friable siity clay loam
about 9 inches thick. The underlying material, to a depth
of 60 inches, is silty clay loam. The upper part is very
dark grayish brown with dark yellowish brown mottles
and the lower part is dark gray with yellowish brown
mottles. This soil is calcareous at the surface; however,
in a few places lime is at a depth of more than 10
inches. In places the surface layer is silt loam.

included with this soil in mapping are small areas of
Lamo soil and Zook soil. In places, intermittent lakes and
marshes are in shallow depressions. The included soils
make up about 5 percent of the map unit.

Permeability is moderately slow in this Salmo soil, and
runoff is slow. Natural fertility is low, and content of
organic matter is moderate. Available water capacity is
moderate or high. Moisture is readily available to plants
unless the soil is drained. The seasonal high water table
is at or above the surface to as much as 2.5 feet below
the surface. Reaction of the surface layer is mildly alka-
line. This soil is slightly or moderately affected with salin-
ity and is affected with sodiurn in most places.

Most of the acreage of this soil is in native grass and
is used for grazing. The soil has poor potential for culti-
vated crops, tree windbreaks, and for most engineering
uses. The potential is good for grasses and wildlife habi-
tat.

Unless flooding is controlled, artificial drainage is pro-
vided, and the land is leveled, this soil is generally not
suited to cuitivated crops. Tile drains can improve inter-
nal drainage if outlets are available. It is difficult to leach
the excess salt from the soil for dryfarming. The addition
of gypsum to the soil helps to neutralize the salts and
alkali. The amount of gypsum needed should be deter-
mined by soil tests.

Prairie cordgrass is the most common grass. If the
area is overgrazed, the range is invaded by inland salt-
grass. Reed canarygrass and tall wheatgrass are intro-
duced cool-season species that grow well on this soil.
Range condition can be maintained or improved by a
planned grazing system. Vegetation should be grazed
before it becomes woody and unpalatabie.

This soil generally has poor sites for planting tree
windbreaks; however, chances of survival and growth of
adapted species are fair. Use of machinery for planting
in spring is generally restricted because the soil is com-
monly toc wet.
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Improving the growth of vegetation adds to the
amount of food and cover available for wildlife. Muskrat,
beaver, and other furbearers inhabit the intermittent
ponds and swamps. Waterfowl also use these areas.
This soil has poor sites for camping and picnicking.

This soil has severe limitations for building sites,
sewage iagoons, septic tank absorption fields, and roads
because of moderately slow permeability, the hazard of
flooding, and wetness. Artificial drainage and elevated
roadbeds are needed in road construction.

This scil is in capability unit Vw-7 drvland. it is in
Saline Subirrigated range site and windbreak suitability
group 6.

Sc—Salmo silty clay toam, 0 to 2 percent slopes.
This nearly level, poorly drained soil is on bottom lands.
It is occasionally flooded. Areas are irregular in shape
and range from 3 to 150 acres.

Typically, the surface layer is very dark gray, friable
silty clay loam about 24 inches thick. The underiying
material is silty clay loam. The upper part is dark grayish
brown and the lower part, to a depth of 60 inches, is
gray. Yellowish brown mottles are common. This soil is
generally calcareous in the surface layer. In some areas,
lime is 10 inches below the surface.

Included with this soil in mapping are small areas of
Lamo soils. These areas make up less than 5 percent of
the map unit.

Permeability is moderately slow in this Salmo soil, and
runoff is slow. Reaction ranges from mildly alkaline to
strongly+alkaline. This soil is slightly saline or moderately
saline. Available water capacity is moderate or high, and
moisture is released to plants slowly. Natural fertility is
low, and content of organic maiter is moderate. Shrink-
swell potential is high. The seasonal high water table
ranges from at or near the surface to 2.5 feet below the
surface.

Most of the acreage of this soil is in native grass and
is used for grazing; however, some areas are cultivated
or have been used for building sites. This soil has poor
potential for cultivated crops. it has good potential for
grasses and wildlife habitat. The potential is poor for tree
windbreaks and for most engineering uses.

This soil is poorly suited to corn. Winter wheat and
alfalfa are grown, but flooding early in spring is a hazard.
The construction of terraces, diversion ditches, and
grassed waterways on adjacent soils at higher elevation
reduces runoff and helps to lessen flood damage on this
soil. Plant nutrients need to be balanced for the produc-
tion of crops. Phosphorus is commonly unavailable, and
sodium can be taken into the plant in toxic quantities.
Adding gypsum to the soil helps to neutralize the saits
and alkali. The amount of gypsum needed should be
determined by soil tests. Leaching excess salt from the
soil for dryfarming is generally difficult. Returning crop
residue and applying barnyard manure improve the titth
and increase the water intake of this soil. Where outlets
are available, open drains or tile drains can provide
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drainage and help lower the water tabie. Without proper
drainage, the soil is commonly too wet for cultivation in
spring, and wetness causes the soil to warm slowly. The
content of soluble salt in irrigation water needs to be
analyzed before an irrigation system is developed. If the
soii is irrigated, land leveling improves the distribution
and surface drainage of the water.

Tall wheatgrass grows well on this scil. Less produc-
tive plants, for example, inland saltgrass, Kentucky blue-
grass, and annuals, invade the range if it is overgrazed.
The range condition can be maintained or improved by a
planned grazing system.

Because this soil is commonly near creeks, intermit-
tent iakes, and marshes, vegetation on the soil supplies
food for waterfowl. Habitat for rangeland wildlife is fair,
but it is very poor for openland wildlife.

This seil provides poor sites for tree plantings. The
saline or alkali condition of the soil and the shallow
water table limit tree growth and the chances of survival.

This soil is generally not suitable for building sites
because of the flooding hazard and seasonal high water
table. Soil wetness due to the water table, flooding, and
moderately slow permeability limit the use of this soil for
septic tank absorption fields or sewage lagoons. Be-
cause this soil is highly corrosive to steel, buried pipes
need to be coated. Local roads should be elevated to
offset wetness and flooding. Ponds can be excavated in
the wetter parts of this map unit. Embankments need to
be built around the pond to prevent damage from flood-
ing.

This soil is in capability unit IWVw-1 dryland and Ivw-3
irrigated. it is in Saline Subirrigated range site and wind-
break suitability group 8.

ShC—Sharpsbhurg silty clay loam, 2 to 5 percent
slopes. This deep, gently sloping, moderately well
drained soil is on upland ridges and side slopes. Most
areas are along hilltops throughout the northern haif of
the county. Areas range from 5 to 600 acres. )

Typically, the surface layer is very dark brown, friable
silty clay loam about 7 inches thick. The subsoil is about
37 inches thick. The upper part is dark brown, firm silty
clay loam; the middie part is brown, firm silty clay; and
the lower part is yellowish brown, firm or friable silty clay
loam (fig. 10). The underlying material, to a depth ot 60
inches, is light yellowish brown silty ciay loam.

Included with this soil in mapping are small areas of
Mayberry, Pawnee, and Wymore soils which have more
clay in the subsoil than Sharpsburg soil. The Mayberry
soils and Pawnee soils are near drainageways on upper
side slopes and make up 5 to 10 percent of the map unit
in some areas. Wymore soils are on lower side slopes
and make up 5 to 20 percent of the map unit in some
areas. The percentage of included Wymore soils is less
in the northeastern part than in the rest of the county.

This Sharpsburg soil has moderately slow permeability
and high available water capacity. Runcff is medium,
Tith is generally good, and the soil is easily tilled
through a fairly wide range of moisture content. If proper-



LANCASTER COUNTY, NEBRASKA

Figure 10.—Profile of Sharpsburg silty clay loam, 2 to 5 percent
slopes, that formed in Peorian Loess. Prismatic structure 1s evident
between depths of 12 and 34 inches. The soil is dry below a
depth of about 34 inches.

ly managed, this soil retains water and nutrients well and
releases moisture readily to plants. Natural fertility is
high, and content of organic matter is moderate. Content
of available phosphorus is low or very low in the middle
part of the subsoil where the content of clay is highest. It
is generally low or medium in other parts of the soil
profile below the plow layer. Reaction of the surface
layer ranges from strongly acid to slightly acid. Shrink-
swell potential is high.

Most of the acreage of this soil is used for cultivated
crops. The rest is used for farmsteads. This soil has
good potential for cultivated crops, grasses, and trees
for windbreaks. Potential is also good for wildlife habitat
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and for recreation uses. It is fair for most engineering
uses.

This soil is suited to corn, sorghum, wheat, soybeans,
and alfalfa. Control of water erosion is the main concern
in management. Other concerns are conserving moisture
and maintaining good tilth, high fertility, and content of
organic matter. Terracing, constructing grassed water-
ways, and farming on the contour help to control runoff
and erosion. Establishing a good cropping system, man-
aging residue, and applying fertilizer are essential to help
control runoff, conserve moisture, and maintain fertility,
soil structure, and good tilth. Grassed borders along
roadways and turnrows help to control weeds and ero-
sion. Growing crops in sequence reduces plant disease
and insect carryovers. Corn and sorghum respond well
to applications of nitrogen, phosphorus, and fertilizer;
however, the response to potassium fertilizer is generally
small. Application of lime is needed in many places.
Sprinkler irrigation is preferable to other irrigation sys-
tems. Furrow and border irrigation can be used if land is
leveled to the extent that water erosion and runoff are
kept to a minimum. Erosion due to natural rainfall and
applications of additional irrigation water is difficult to
control because of slope. Water needs to be carefully
controlled so that the application rate is not higher than
the intake rate of the soil. Contour bench leveling can be
used on most gentle slopes of this soil.

Bromegrass is most commonly used in tame grass
pasture. Orchardgrass, tall fescue, and reed canarygrass
also grow well. A legume, for example, alfalfa or birds-
foot trefoil, is desirable in the planting system; however,
bloat in livestock is a hazard. Tame pasture should be
grazed late in spring and in fall, after the grass has
reached a height of 5 or 6 inches. Grazing too early in
spring or too late in fall weakens the plants. Sufficient
leaf growth is needed to develop healthy plants and to
store food for the next season. Weeds can be controlled
by the use of chemicals. Grasses generally need addi-
tional nitrogen. If a legume is included among the pas-
ture grasses, phosphate fertilizer may be needed. Forage
production can often be doubled if the soil is irrigated.

Very few areas of this soil are in native grass. Range
seeding can be desirable on small tracts where perma-
nent cover is needed. No care other than management
of grazing is needed to maintain the forage composition.

This soil generally provides good sites for tree wind-
breaks. Chances of survival are good, and good growth
of adapted species can be expected. Drought and mois-
ture competition from weeds and grasses are the princi-
pal hazards. Weeds can be killed by cultivation or by
chemicals. Trees need to be protected from livestock
and fire, and young trees need protection from rabbits.
Because this soil is generally at higher elevation than
adjacent soils and native trees are sparse, windbreaks
are needed to provide protection for homesites and live-
stock. Windbreaks slow windspeed and control the drift-
ing of snow. Shrubs included in windbreaks supply food
and cover for wildlife.



44

Residue from grain sorghum and corn left on the
ground after harvest are excellent food for pheasants,
and wheat and grassed areas provide nesting places.
Tree windbreaks are useful as habitat for squirrels, deer,
cottontail rabbits, and other mammals. Such birds as
quail and mourning dove also use the tree windbreaks.

This soil has moderate limitations for most recreation
uses. After rainfall, the clayey soil dries slowly and be-
comes muddy. A good stand of grass improves condi-
tions for picnic and playground sites. Trees suitable for
use in windbreaks can be planted for shade.

This soil is suitable for building sites (fig. 11); however,
shrinking and swelling of the soil can damage founda-
tions and basement walls. The proper design of struc-
tures helps to reduce this limitation. Slow permeability
limits septic tank absorption fields. Enlarging the size of
the absorption field commonly overcomes this limitation.
This soil is limited for sewage lagoon sites unless slope
is modified. Wetness is generally not a problem; howev-
er, seepage into basements can occur during periods of
heavy rainfall. Wetness tends to increase on the lower
slopes and in areas near glacial soils, for example, the
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Pawnee, Mayberry, or Burchard soils. Roads need to be
elevated to permit drainage.

This soil is in capability units lle-1 dryland and llle-3
irrigated. It is in Silty range site and windbreak suitability
group 4.

ShD—Sharpsburg silty clay loam, 5 to 9 percent
slopes. This deep, strongly sloping, moderately well
drained soil is on side slopes. Areas are irregular in
shape and range from 3 to 600 acres. About 20 percent
of the map unit is slightly eroded.

Typically, the surface layer is very dark brown, friable
silty clay loam about 7 inches thick. The subsoil is dark
brown, friable silty clay loam about 29 inches thick. The
underlying material, to a depth of 60 inches, is dark
yellowish brown silty clay loam that has grayish brown
mottles. In places, the upper part of the subsoil is silty
clay. In a few areas, the underlying material contains a
few lime concretions.

Included with this soil in mapping are small areas of
Wymore, Pawnee, Morrill, Judson, Nodaway, and Colo
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Figure 11.—Urban development near Lincoln in an area of Sharpsburg silty clay loam. The State Capitol is in the background.
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soils. Wymore soils are the most extensive of the includ-
ed soils. They are near drainageways on lower side
slopes and have more clay in the subscil than Sharps-
burg secils. Pawnee soils and Morrill scils are generally
on steeper parts of the side slopes. They formed in
glacial material. Nodaway soils and Colo soils are on
bottom lands, and Judson soils are on foot slopes. The
included soils make up 10 to 20 percent of the map unit.

This Sharpsburg soil has moderately slow permeability
and high available water capacity. Runcff is medium.
Content of organic matter is moderate, and natural fertil-
ity is high. This scil is easy to till, and moisture is readily
available tc plants. Reaction of the surface layer ranges
from strongly acid to slightly acid. Shrink-swell potential
is high.

Most areas of this soil are cultivated. The soil has
good potential for cultivated crops, grass, and trees. It
has good potential for wildiife habitat and fair potential
for most engineering uses.

This soil is well svited to corn, sorghum, small grain,
soybeans, and alfalfa. The cropping system should limit
the years of consecutive row crops and include such
close growing crops as small grain and alfalfa to help
control erosion and conserve water. Under intensive
management, more years of row crops ¢an be included
in the cropping system. Controlling water erosion is the
main ceoncern of managment. Terraces, grassed water-
ways, and the use of crop residue help to control ero-
sion, Sprinkier irrigation can be used. However, it is diffi-
cult to control erosion during natural rainfall and applica-
tions of additional irrigation water because of slope.
Water needs to be carefully controlled so that the appli-
cation rate does not exceed the intake rate of the soil.

This soit is" well suited to grass. However, because
most areas of this soil are intensively farmed, very little
acreage is in tame pasture or range. Introduced grasses,
for example, bromegrass, can be used in the crop rota-
tion. Range consisting of native grasses can be grazed
in July and August when tame grasses are semidormant.

This soil generally provides good sites for tree wind-
breaks. Chances of survival and growth of adapted spe-
cies are good. Erosion, drought, and competition from
weeds and grasses are the principal hazards. Planting
trees on the contour reduces the hazard of erosion.

Cultivated crops and grassed waterways supply food
and cover for pheasants. Shrubs and trees that grow
along the drainageways provide habitat for gquail, rabbits,
doves, and deer. In places, shallow ponds are along the
drainageways. These shallow ponds are not suitable for
stocking with fish, but they provide water for wildlife.

Seepage spots occur where the soil overlies glacial till,
Water perched on the till is a hazard for buildings with
basements. Arificial drainage, footing drains, and base-
ment sump pumps can reduce Or pvercome seepage.
Drainage outlets are generally available. Foundations
and basement walls should be designed to withstand the
shrinking and swelling of the soil. The surface layer of
the soil should be stockpiled and respread over the lawn
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area when construction and land shaping are completed.
Exposed subsoil and underlying matenal are lower in
content of organic matter and fertility than the surface
layer. This soil has severe limitations for septic tank
absorption fields because of slow permeability. Onsite
percolation tests need to be made before a system is
installed. The soil is not suited to sewage lagoons unless
slope is modified. Roads should be placed on the con-
tour to reduce the hazard of erosion,

This soil is in capability unit [le-1 dryland and 1Ve-3
irrigated. It is in Silty range site and windbreak suitability
group 4.

ShD2—Sharpsburg silty clay loam, 5 to 9 percent
slopes, eroded. This deep, strongly sloping, moderately
well drained soil is on side slopes. Areas are irregular in
shape and range from 3 to 400 acres.

Typically, the surface layer is very dark grayish brown,
friable silty clay loam about 6 inches thick. The subsoil is
friable silty clay loam about 23 inches thick. The upper
part is dark yellowish brown, and the lower part is yel-
lowish brown. The underlying material, o a depth of 60
inches, is light yellowish brown silty clay loam. In places,
it is grayish brown. In a few areas, the underlying materi-
al contains a few lime concretions,

Included with this soil in mapping are small areas of
Wymore, Pawnee, Morrill, Judson, Nodaway, or Colo
soils. Wymore soils are most extensive. They are near
drainageways on lower side slopes and have more clay
in the subsoil than Sharpsburg soils. Pawnee soils and
Morrill soils are generally on steeper parts of the side
slopes. They formed in glacial material. These soils are
generally moderately or severely eroded and have a
clayey surface layer that is difficult to work. Judson soils
are on foot slopes, and Nodaway soils and Colo soils
are on narrow bottom lands. The included soils make up
10 to 20 percent of the map unit.

This Sharpsburg soil has moderately slow permeability
and high available water capacity. Runoff is rapid. Con-
tent of orgamic matter is moderately low, and natural
fertility is medium. Available nitrogen is generally low.
The soil takes in water readily and releases it readily to
plants. This soil is moderately easy to till. Reaction of the
surface layer is medium acid or slightly acid. Shrink-swell
potential is high.

Most areas of this soil are cultivated. The soil has
good potential for cultivated crops, grass, and trees. It
has good potential for wildlife habitat and fair potential
for most engineering uses.

This soil is suited to all crops commonly grown in the
county. Grain sorghum and wheat are the chief crops.
Corn, alfalfa, oats, and soybeans are also grown. A crop-
ping system that limits the years of consecutive row
crops and that includes such close growing crops as
small grain and alfalfa helps to control erosion and con-
serve water. Unless properly managed, this soil is sub-
ject to further erosion. Controlling runoff and erosion and
improving and maintaining fertility and content of organic
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matier are the main management needs. Terracing, con-
structing grassed waterways, and contouring help to con-
trol runoft and erosion. Use of crop residue and applica-
tions of fertilizer help to control runoff, conserve mois-
ture, and maintain fertility, soil structure, and good tiith.
Green manure crops and barnyard manure can be used
to improve the content of organic matter and the fertility
of this soil. If intensive management is practiced, more
years of row crops can be included in the cropping
sequence. This soil is suited to sprinkler irrigation, but
careful water control is needed because of the severe
hazard of erosion. Erosion is difficult to control. Applica-
tions of fertilizer are needed for efficient crop growth and
to produce sufficient residue for soil protection.

Tame grass pasture or native grass range establishes
permanent cover and reduces the hazard of erosion. if
bromegrass or a mixture of bromegrass and alfalfa is
irrigated, the forage production is increased. Rill erosion
is a hazard on grassland that is overgrazed.

Adapted species of trees have a good chance for
survival and growth if they are not subjected to drought
or if the competition from weeds and grasses for availa-
ble moisture is not excessive. Planting trees on the con-
tour reduces the hazard of erosion.

Cultivated fields are generally large; however, water-
ways, grassed borders around fiekds, and road ditches
provide cover for uplangd wildlife. Sorghurn and corn are
excellent food for pheasants and quail. This soil is suited
to the construction of small dams. Tree windbreaks pro-
vide habitat for many kinds of wildlife, and this habitat
can be further improved if shrubs are planted in the
windbreaks.

This soil is limited for the construction of buildings
because of slope and the shrink-swell characteristic.
Foundations and basement walls need to be designed to
withstand the shrinking and swelling of the soil. Where
water perches on the underlying glacial till, footing drains
and basement sump pumps can be used to reduce or
overcome seepage. Some land shaping may be needed.
However, this soil is erodible, and steep banks should be
sloped and seeded to reduce erosion. Roads and build-
ings should be constructed on the contour to lessen the
need for deep cuts. Bare surfaces need to be revegetat-
ed as soon as possible. Septic tank absorption fields in
this soil should be placed in the underlying soil material
for best performance. A soil percolation test should be
made before a septic tank system is installed. Areas
near or on the included Wymore or Pawnee soils have
slow permeability which can cause effluent to rise to the
surface. Slope is commonly too steep for sewage la-
goons.

This soil is in capability units lite-8 dryland and Ve-3
irrigated.

ShE2—Sharpsburg siity clay loam, 9 to 15 percent
slopes, eroded. This deep, moderately steep, moderate-
ly well drained soil is on side slopes of the loess up-
lands. This soil is generally lighter colored in the surface
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layer than adjacent soils. Areas are irregular in shape
and range from 3 to 75 acres.

Typically, the surface layer is very dark grayish brown,
friable silty clay loam about 6 inches thick. The subsoil is
about 20 inches thick. The upper part is dark grayish
brown, firm silty clay loam and the lower parl is grayish
brown, friable silty clay loam. The underlying material, to
a depth of 60 inches, is silty clay loam. The upper part is
grayish brown and the lower part is light brownish gray.
The lower part of the subsoil and upper part of the
underlying material have yellowish brown mottles. In
places, the lower part of the subsoil is exposed at the
surface.

Included with this soil in mapping are small areas of
Morrill soils and Steinauver soils on lower side slopes that
formed in glacial til and Nodaway soils or Colo soils on
bottom lands of drainageways that cross these soil
areas. Also included are Judson soils on foot slopes.
The Morrill soils and Steinauer soils make up less than
10 percent of the map unit in a few areas, and the
Judson, Nodaway, and Colo soils make up less than 5
percent of the map unit in most areas.

This Sharpsburg soil has moderately slow permeability
and high available water capacity. Runoff is rapid. Con-
tent of organic matter is moderately low, and natural
fertility is medium. Available nitrogen is generally low.
Moisture is readily available to plants. The soil is easy to
work. Reaction of the surface layer is medium acid or
slightly acid. Shrink-swell potential is high.

Most areas of this soil are used for cultivated crops
and make up a small part of larger fields that have less
sloping soils. A few areas are in native grass. The soil
has fair potential for cultivated crops and good potential
for grass, trees, and habitat for openland wildlife. The
potential is fair to poor for most engineering uses.

This soil is better suited to such close growing crops
as wheat and alfalfa than to other crops. Although a few
row crops can be included with close growing crops, row
crops should be limited in the cropping system. Water
erosion is a severe hazard. Most drainageways need to
be planted to grasses to stabilize the water channel.
Terracing, contouring, and managing crop residue help
to control erosion. Grassed field borders help to control
weeds along turnrows and roadways. This soil is poorly
suited to irrigation.

Tame grass pasture can be included in the cropping
system 1o help protect the soil from water erosion; how-
ever, gully and rill erosion can be hazards in an over-
grazed pasture.

This soil can be seeded 10 native grasses to provide
permanent cover on this marginal farmland. The proper
distribution of livestock in the range or pasture is im-
proved if fences, livestock water developments, and salt-
ing facilities are properly placed. Overgrazing depletes
the more desirable grasses, and bluegrass and other
less productive grasses and weeds become a consider-
able part of the vegetative cover.

This soil provides good sites for tree windbreaks, but
grosion is a hazard. Chances of survival and growth of



LANCASTER COUNTY, NEBRASKA

adapted trees are good. Windbreaks should be planted
on the contour.

Residue from grain crops is excellent food for pheas-
ants and other wildlife. Few windbreaks are planted on
this soil; however, shrubs and trees in drainageways
near this socil provide food and cover for deer, quail,
birds, squirrels, and cottontail rabbits.

This soil has good sites for small dams, but the
ponded area tends to fil with sediment from slopes
unless erosion is controlled. Size of the lot and density
of buildings are controlled by the moderately steep to-
pography. Deep unprotected cuts made during land
shaping erode and cause siltation downstream unless
the soil is properly protected by sloping and seeding.
Lawns are difficuit to maintain because of steepness of
slope and the hazard of erosion. This soil is poorly suited
to septic tank absorption fields because of siope. Perco-
lation tests should be made before instailation. The soil
is not suited to sewage lagoons unless slope is modified.
Deep cuts and fills are commonly needed for road con-
struction. Roadbanks need to be sloped and seeded with
suitable grass and ditch slopes kept to a minimum grade.

This soil is in capability unit IVe-8 dryland. It is in Silty
range site and windbreak suitability group 4.

Sk—Sharpsburg silty clay loam, terrace, 0 to 2 per-
cent slopes. This deep, nearly level, moderately well
drained soil is on stream terraces. Areas are irregular in
shape and range from 3 to 200 acres.

Typically, the surface layer is friable silty clay loam
about 11 inches thick. The upper part is very dark brown
and the lower part is very dark gray. The subsoil is firm
siity clay loam about 29 inches thick. The upper third is
very dark grayish brown and the lower part is brown. The
underlying material, to a depth of 60 inches, is silty clay
loam. It is brown in the upper part and pale brown in the
lower part and contains a few small lime concretions. In
places, the underlying material is slightly affected with
soluble salts. Stratified alluvial material is between a
depth of 10 and 20 feet. In some areas, this soit is on
high stream terraces.

Included with this soil in mapping are a few small
areas of somewhat poorly drained Butler soils in small
depressions. They make up less than 5 percent of map
unit,

This Sharpsburg soil has moderately slow permeability
and high available water capacity. Runoff is slow. This
soil releases moisture readily to plants. The content of
organic matter is moderate, and naturai fertility is high.
The content of available phosphorus is generally high or
medium in the surface layer and medium or low in the
subsoil and underlying material. Reaction of the surface
layer is strongly acid or medium acid. This soil generally
has good filth. Ground water is 6 to 12 feet below the
surface in most areas. Shrink-swell potential is moderate
to high.

Most of the acreage of this soil is used for cultivated
crops. The soil has good potential for cultivated crops,
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grass, trees, and wildlife habitat. The potential is fair for
most engineering uses.

This soil is suited to corn, sorghum, wheat, soybeans,
and alfalfa. Established alfalfa stands benefit from
ground water in most areas. Maintaining the content of
organic matter and keeping fertility high are main con-
cerns in management. This soil can be farmed intensive-
ly without risk or damage from erosion. Crops grow well
on this soil if the cropping system includes proper man-
agement of crop residue. Adequate amounts of fertilizer
are needed. Corn and sorghum respond well to addition-
al nitrogen. Available phosphorus may be needed in
places. Potassium is generally adequate, or only small
amounts are needed. Applications of lime are needed in
many places. Plant disease and insects can be con-
trolled by using a cropping system that aiternates row
crops with small grain and hay and pasture. This seil is
suited to gravity and sprinkier irrigation. Some land level-
ing is generally needed before water can be applied by
the gravity system. Areas altered by leveling are likely to
require applications of zinc.

This soil is well suited to tame pastures. Bromegrass,
orchardgrass, tall fescue, and reed canarygrass grow
well. A legume can be included in the grass mixiure to
increase forage production. Fertilizer should be applied
according to soil tests. Deep rooted plants benefit from
ground water.

Native range includes warm-season grasses that make
grazing available during the summer months. This native
vegetation used in combination with cool-season pasture
can provide season-leng grazing.

This soil has good sites for free windbreaks. Chances
of survival and growth of adapted species are good.
Cornpetition from weeds and grasses can be eliminated
by cultivating between rows and by hand hoeing or by
using suitable herbicides in the tree rows. Trees need {o
be protected from livestock. Mature ifrees commonly
obtain moisture from ground water.

Residue from grain ¢crops provides food for pheasants
and other wildlife. Many species of birds nest in the tree
windbreaks. These trees provide habitat for many kinds
of wildlife.

This soil provides good building sites; however, foun-
dations and basement walls need to be designed to
withstand the shrinking and swelling of the soil. During
periods of heavy rainfall, wetnhess can be a hazard. Artifi-
cial drainage, footing drains, and basement sump pumps
can reduce or overcome soil wetness. Because this s0il
is slowly permeable, larger than average septic tank ab-
sorption fields may be required. This soil is suited to
sewage lagocns. Ground water and sloughing are haz-
ards in deep excavations. Buried pipes need to be
coated. High or very high corrosivity to unceated steel
pipes occurs in places because of ground water and
soluble salts. Biuegrass lawns grow well if the surface
layer was not covered with fill or removed during con-
struction. Since this soil tends to dry slowly after precipi-
tation, roads should be elevated and gravelled or paved
to provide for surface drainage.
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This soil is in capability units 1-1 dryland and I-3 irrigat-
ed. It is in Silty range site and windbreak suitability group
4.

SmD—Shelby clay loam, 6 to 11 percent slopes.
This deep, strongly sloping, moderately well drained soil
is on lower side slopes of glacial till uplands. A few
pebbles are on the surface in most places. Areas are
irregular in shape and range from 3 to 40 acres.

Typically, the surface layer is very dark brown, friable
light ctay loam about 13 inches thick. The subscil, to a
depth of 60 inches, is friable clay loam. The upper part is
very dark grayish brown, and the lower part is brown. In
places, the surface layer is lcam. On a few eroded
areas, the surface layer is 5 to 8 inches thick.

Included with this soil in mapping are small areas of
Burchard, Judson, Pawnee, and Steinauer scils. Bur-
chard soils are on the upper part of side slopes and
Judson soils are on the lower part of side slopes. The
clayey Pawnee soils and the calcareous Steinauer soils
are on the upper part of side slopes. These soils make
up 5 to 15 percent of the map unit in most places. In a
few places, sand and gravel is at the surface.

This Shelby soil has moderately slow permeability and
high available water capacity. Runoff is medium. Content
of organic matter is moderate, and natural fertility is
medium. The content of available phosphorus is low or
very low. Reaction in the surface layer is strongly acid or
medium acid. Moisture is released readily to plants. This
soil is easy to work. Shrink-swell potential is moderate.

About 50 percent of the acreage of this soil is used for
cultivated crops. The rest is mainly in native grass range
or tame grass pasture. This soil has good potential for
cultivated crops, grasses, and trees. The potential is fair
for most engineering uses because of slope and the
shrink-swell characteristic.

This soil is suited to wheat, corn, sorghum, and alfalfa.
Controlling water erosion is the main concern of man-
agement. A cropping system that limits the years of
consecutive row crops and that includes such close
growing crops as small grain and alfalfa helps to control
erosion and to conserve water. Terraces, contour farm-
ing, grassed waterways, and the use of crop residue as
mulch help to reduce runoff and control erosion. Where
erosion is not controlled, rills are common. Corn and
sorghum respond well to addition of nitrogen. Most crops
respond to phosphorus. The need for potassium is small.
Most areas need applications of lime, especially if le-
gumes are grown. Sprinkler irrigation is suited to this soil;
however, erosion is ditficult to control under natural rain-
fali and applications of irrigation water because of slope.
Applications of water shoutd not exceed the intake rate
of this soil. Very few areas of this soil are irrigated.

Tame grasses, for example, bromegrass, reed canary-
grass, orchardgrass, and tall fescue grow well on the
soil. This soil is commonly adjacent to steeper soil areas
that are susceptible to erosion. Season-long grazing can
be maintained if this soil is planted to cool-season grass
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and the steeper soils are planted to native grass. i a
tequme is included in the tame grass pasture, forage
production is increased. Fertilizer should be applied ac-
cording to soil tests.

Because runcff from higher adjacent soils supplies
moisture to this native grass, production of forage tends
to be a little higher on this soil than on other soils in this
range site. Proper grazing use, deferred grazing, and
planned grazing systems help to maintain or improve
range condition. Distribution of livestock in a pasture can
be improved by proper placement of fences, water de-
velopments, and salting facilities. Range in poor condi-
tion needs 1o be reseeded to native grass.

This soil provides good sites for trees in windbreaks.
Because rainfall is somewhat limited and irregular, con-
trol of weeds is needed to prevent competition with the
young trees for moisture. Cultivation or chemicals can be
used to kill weeds. Trees need to be protected from
livestock and fire, and young trees need to be protected
from rabbits. Windbreaks shouid be planted on the con-
tour to reduce the hazard of erosion.

Because of the diversity of vegetation, many kinds of
wildlife inhabit these areas. Cultivated crops provide food
and cover for pheasants and mourning doves. The trees,
grasses, and shrubs that grow in nearby draws and
along streams are mostly undisturbed and these wooded
areas provide habitat for squirrels, bobwhite quail, cot-
tontail rabbits, and deer. Almost every practice that helps
to protect and improve the soil and to conserve moisture
aiso improves the food supply and cover for the wildlife.
Practices that encourage wildlife are improving the
grasses on rangeland and pastureland, using crop resi-
due, maintaining the grass along the edges of cropland,
planting windbreaks of trees, and controlling sedimenta-
tion.

This soil provides good sites for small dams along
drainageways. Seepage is generally low in the reservoir
areas; however, pockets of sand and gravel in the under-
lying glacial till can be subject to high seepage. Soil
erosion needs to be controlled to prevent siltation
damage to farm ponds. Foundations and basement walls
should be designed to withstand the shrinking and swell-
ing of the soil. Because runoff from higher adjacent soils
can be a hazard around buildings, land needs to be
shaped to slope away from buildings. If good conserva-
tion practices are used upslope, runoff can be reduced.
Seepage inte basements is a hazard during periods of
heavy rainfall, especially where water perches on under-
lying glacial till. Artificial drainage, footing drains, or
basement sump pumps can overcome seepage. Cutlets
are generally available downslope. Because this soil is
slowly permeable, larger than average septic tank ab-
sorption fields may be required. Slopes are oo steep in
most places for sewage lagoons. This soil provides good
sites for lawns, trees, and shrubs if the surface layer has
not been removed or covered with fill.

This soil has limitations for the construction of roads
and streets because of frost action and erodible slopes.
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Roadbanks need to be planted to a well adapted grass
or grass mixture and ditch slopes kept to a minimum
grade. Placing roads on the contour reduces erosion.

This soil is in capability units llle-1 dryland and IVe-3
irrigated. It is in Silty range site and windbreak suitability
group 4.

SoF—Sogn-Rock outcrop complex, 11 to 30 per-
cent slopes. This complex consists of areas of lime-
stone outcrop and shallow or very shallow, somewhat
excessively drained Sogn soil (fig. 12). Areas range from
3 to 100 acres, and contain 45 to 65 percent Sogn soil
and 25 to 40 percent Rock outcrop. In places the lime-
stone outcrop consists of vertical escarpments. The
Sogn soil and Rock outcrop are so intricately mixed that
it is not practical to separate them in mapping.

Typically, the Sogn soil has a surface layer of friable
silty clay loam about 9 inches thick. Below this depth is
limestone bedrock. This soil is calcareous in all parts of
the profile.

Included in this complex in mapping are small areas of
Burchard soils and Steinauer soils. These deep soils are
on upper parts of side slopes and make up 5 to 15
percent of the map unit.

The Sogn soil has moderate permeability and very low
available water capacity. Moisture is released readily to
plants; however, roots are restricted by bedrock. The soil
has moderately low content of organic matter and
medium natural fertility. Reaction is neutral or mildly alka-
line in the surface layer. Runoff is rapid on the Sogn soil
and very rapid on the Rock outcrop.

Nearly all the acreage of this complex is in native
grass and trees. These soils have very poor potential for
cultivated crops and trees in windbreaks and poor poten-
tial for most engineering uses. They have good potential
for wildlife habitat and fair potential for grass.

The soils in this complex are not suited to cultivated
crops because of rock outcrops and the severe erosion
hazard. It is difficult for plants to become established in
the limited amount of available soil. The soil is droughty
during periods of little rainfall. Slopes and exposed bed-
rock severely restrict the use of most machinery. In
places, the removal of woody shrubs is desirable so that
grass can become the dominant vegetation. Mainte-
nance of adequate grass cover is the principal concern
in management of grassland. Controlled grazing is
needed so that plants can become firmly established
and maintained. Leaving about one-half or more of the
vegetation each year at the end of the growing season
helps to maintain a healthy stand of grass.

This complex is not suitable for windbreak plantings;
however, tolerant species can be hand planted in places.
Bur oak and locust are the most common trees. A few
American elm, hackberry, and green ash are on lower
slopes adjacent to valleys.

This complex supports a variety of wildlife, Deer, bob-
white quail, squirrels, and cottontail rabbits are important
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Figure 12.—Profile of Sogn silty clay loam. The soil ranges from 4
to 20 inches thick over limestone bedrock.

game species. Songbirds inhabit areas where herba-
ceous plants, flowering and fruit trees, shrubs, and vines
supply food and cover.

The soils in this complex have limitations for the devel-
opment of recreation areas because of slope. Some
areas provide fine scenic views.

The limestone bedrock in this complex is commonly
mined and used to surface roads. The soils provide suit-
able sites for farm ponds, but seepage is a serious
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concern. Careful onsite investigation is needed. Because
of steep slopes, deep cuts are needed for the construc-
tion of roads. However, digging is difficult because of
bedrock, and blasting can be needed to reach the re-
quired depth, These soils have severe limitations for
buildings and septic tank absorption fields. Coating of
buried pipes is needed.

This complex is in capability unit Vis-4. 1t is in Shallow
Limy range site and windbreak suitability group 10.

StD—Steinauer loam, & to 11 percent slopes. This
deep, strongly sloping, well drained soil is on narrow
ridgetops and side slopes of glacial till uplands. Few to
many stones and pebbles are on the surface. Areas are
irregular in shape and range from 3 to 75 acres.

Typically, the surface layer is very dark grayish brown,
friable loam less than 6 inches thick. The next layer is
dark grayish brown, friable loam about 5 inches thick.
The underlying material has many small pockets of soft
lime. it is light olive brown loam in the upper part and
mixed grayish brown and brownish yellow clay loam in
the lower part. This soil is calcareous. The surface layer
is clay loam in places.

Included with this soil in mapping are small areas of
Burchard soils and Dickinson soils. Burchard soils are on
lower side slopes. Dickinson soils are in areas that are
generally lower in elevation than Steinauer soils. The
included soils make up 5 to 10 percent of the map unit.

This Steinauer soil has moderately slow permeability
and high available water capacity. Runoff is medium or
rapid, depending on the amount and kind of vegetative
cover. Natural fertility is medium, and content of organic
matter is moderately low. Reaction is mildly alkaline. The
content of available phosphorus is generally low. This
scil is easy to work. Water is absorbed and released
readily to plants. Shrink-swell potential is moderate.

Most of the acreage of this soil is in native grass. The
rest is mainly used for tame grass pasture or cultivated
crops. The soil has poor potential for cultivated crops,
windbreaks, and wildlife habitat. 1t has good potential for
grass and poor potential for most engineering uses.

This soit is better suited to close growing creps, such
as small grain, alfalfa, and grasses, than to other crops.
Row crops should be limited in the cropping sequence.
Unless terraces are constructed in the areas used for
farming, the entire surface layer can be lost in a few
years. Row crops should not be cut for silage because
the crop residue is needed to control erpsion. Applica-
tions of commercial fertilizer help to maintain fertility.
Phosphorus is especially needed for alfalfa. Because this
soil contains an excessive amount of lime, further appli-
cations are not needed. This scil is not suitable for
irrigation.

Tame grass pasture helps to protect this soil from
erosion; however, rills and gullies form in overgrazed
areas. A legume included in the grass mixture increases
production of forage.

In places, small areas of this soil are adjacent to scils
that are poorly suited to tillage. Nearly all of these areas
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are in native grass and are used as range. If cropland is
seeded 1o improved native grasses, little care other than
management of grazing is needed to maintain forage
production. Native grass can also be cut for hay.

Erosion, drought, and moisture competition from
weeds and grasses are hazards to trees planted in wind-
breaks. Terracing and planting windbreaks on the con-
tour reduce erosion. Windbreaks need to be fenced to
prevent damage from livestock. Trees selected for plant-
ing should be able to tolerate the high lime content in
the soil.

This soil helps support a variety of wildlife, especially
in areas where frees grow along drainageways. Improved
range grasses, crop stubble, grass edges of cultivated
fields, and trees and shrubs in windbreaks supply food
and cover for wildlife.

This soil provides enly fair building sites. The adjacent
soils are commonly on steeper slopes than this Stein-
auer soil. Landscaping is difficult where buildings are
concentrated. On lots of several acres, single dwellings
can be placed on the less sloping parts of the soil. This
soil is generally not suited to septic tank absorption
fields and sewage iagoons because of moderately slow
permeability and slope. Deep cuts can expose areas of
seepage. Roadcuts need to be graded to the least in-
cline that is acceptable and seeded to grasses to pre-
vent erosion.

This seil is in capability unit IVe-9 dryland. It is in Limy
Upland range site and windbreak suitability group 5.

StF—Steinauer loam, 11 to 30 percent slopes. This
deep, moderately steep or steep, somewhat excessively
drained soil is on very narrow ridgetops and side slopes
of glacial till uplands. A few pebbles and stones are on
the surface. Areas are irregular in shape and range from
3 tc 300 acres.

Typically, the surface layer is friable, very dark grayish
brown leam about 5 inches thick. The next layer, about 7
inches thick, is friable, brown loam. The upper part of the
underlying material is yellowish brown loam and the
lower part is light olive brown clay loam. This soil is
generally calcareous. In a few areas, the surface layer is
clay loam.

Included with this soil in mapping are small areas of
Dickinson, Malcolm, and Shelby soils. These soils are in
areas that are generally lower in elevation than Steinauer
soil. Also included are small areas of Burchard clay
loam. The included soils make up 5 to 15 percent of the
map unit in places.

This scil has moderately slow permeability. Runoff is
rapid. Available water capacity is high, and content of
organic matter is moderately low. Natural fertility is
medium. The reaction of the surface layer is neutral or
mildly alkaline. Moisture is released readily to plants.
Shrink-swell potential is moderate.

Almost all of the acreage of this Steinauer soil is in
native grass and is used as range. A few areas are used
tor hay. This soil has poor potential for cultivated crops
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and for most engineering uses. It has good potential for
grass and fair potential for wildlife habitat. The potential
is very poor for free windbreaks.

This soil is subject to severe erosion if the vegetation
is removed. It is not suitable for cultivation because of
moderately steep and steep slopes.

Maintaining a good cover of native grass is the princi-
pal concern of management. Controlled grazing that
leaves one-half of the vegetation for the following year
enables the grass to store nutrients in the root system
and insures a healthy stand of range grasses. Proper
stocking, deferred grazing, and rotation grazing are
needed to maintain the proper kind and amount of grass.
On overgrazed rangeland, the soil erodes and gullies
readily form natural drainageways. Care should be taken
when mowing grass for hay on steep slopes.

This soil is generally not suited to trees in windbreaks.
However, chances for survival are fair for plantings in a
few areas where the slopes are less than 15 percent.
Trees and shrubs for wildlife habitat can be planted by
hand. Trees that tolerate a high content of lime in soils
should be selected for planting.

This soil helps support a variety of wildlife. Deer are
plentiful in areas of trees along nearby drainageways.
Cottontail rabbits are also plentiful.

This soil is poorly suited to septic tanks and sewage
lagoons because of moderately slow permeability and
steep slopes. These limitations should be taken into
account in designing structures. Although the area pro-
vides a scenic view, this soil is poorly suited to building
sites. Landscaping is difficult because of the steep slopes,
and lawns are difficult to maintain. Deep cuts sometimes
expose areas of seepage. Roadcuts need to be graded to a
slope that will support a vigorous growth of grass.

This soil is in capability unit Vle-9 dryland. It is in Limy
Upland range site and windbreak suitability group 10.

SuD2—Steinauer clay loam, 6 to 11 percent slopes,
eroded. This deep, strongly sloping, well-drained soil is
on narrow ridgetops and side slopes of glacial till up-
lands. Pebbles are on the surface in places. Areas are
irregular in shape and range from 4 to 100 acres.

Typically, the surface layer is friable clay loam about 8
inches thick. It is dominantly very dark grayish brown
mixed with yellowish brown underlying material. The un-
derlying material, to a depth of 60 inches, is clay loam.
The upper part is brown, the middle part is light brownish
gray, and the lower part is pale brown with yellowish
brown mottles. This soil is calcareous. In places where
erosion has entirely removed the original surface layer,
the plow layer is grayish brown or brown,

Included with this soil in mapping are small areas of
Burchard soils on the lower half of side slopes.

This Steinauer soil has moderately slow permeability
and high available water capacity. Runoff is medium or
rapid, depending on the kind and amount of vegetation.
The soil has low natural fertility and content of organic
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matter. Reaction is mildly alkaline or moderately alkaline
in the surface layer. The content of available nitrogen
and phosphorus is low. Moisture is released readily to
plants. Shrink-swell potential is moderate.

Most of the acreage of this soil is used for cultivated
crops of tame grass pasture. Some areas have been
reseeded to native grass. This soil has fair potential for
cultivated crops, windbreaks, and wildlife habitat. It has
good potential for grass and poor potential for most
engineering uses.

This soil is befter suited to close growing crops, for
example, wheat, alfalfa, and grasses, than to other
crops. Controlling water erosion and siltation down-
stream are the main concerns of management. Terrac-
ing, contouring, and managing crop residue help to con-
trol erosion and downstream siltation. Gullies can be
tilled in or shaped and seeded to grass. Fertility and the
content of organic matter need to be increased. Applica-
tions of barnyard manure and commercial fertilizer im-
prove and maintain fertility. Because this soil contains an
excessive amount of lime, further applications are not
needed. This soil is not suited to irrigated crops.

The use of tame grass pasture in the crop rotation is
an effective way to control erosion. Bromegrass, an in-
troduced cool-season grass, is the most commonly used
grass on this soil. If such grasses as orchardgrass and
such legumes as alfalfa and birdsfoot trefoil are added to
the bromegrass, the pasture has more potential and pro-
duces mare consistently than if the pasture consists of a
single species. If intensive management and a suitable
cropping system are not used, this soil should be re-
seeded to native grass and used as range or native
hayland.

After seeding, little care other than management of
grazing is needed to maintain forage production. Planned
grazing systems maintain or improve the condition of
range. Distribution of livestock can be improved by the
correct ptacement of fences and watering and salting
facilities.

Trees planted on this soil have a fair chance of surviv-
al but grow poorly. Lack of adequate moisture and mois-
ture competition from weeds and grasses are the princi-
pal hazards. Erosion is a hazard if cultivation is used to
control weeds. Windbreaks should include species that
tolerate a high content of ime in soil.

This soil is generally near soils that support such di-
verse vegetation as trees, native grasses, and grain sor-
ghum. This vegetation provides habitat for pheasants,
cottontail rabbits, doves, and deer.

Steepness of slope is a limitation for installation of
septic tank absorption fields. Trench lines need to be
installed on the contour. This soil is not suited to sewage
lagoons unless slope is altered. It has fair suitability for
development of building sites on the less sloping areas.
Bluegrass lawns and shrubs tend to grow poorly around
newly constructed dwellings. Lawn areas need to be
topdressed with medium textured soil material that is
moderately high in content of organic matter. Founda-
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tions and basement walls shouid be designed to with-
stand the shrinking and swelling of the soil. This soil is
well drained; however, seepage can occur if deep cuts
are made into the glacial till. If water-bearing seams are
encountered, footing drains may need to be installed.
Placing reads on the contour reduces the hazard of
erosion.

This soil is in capability unit IVe-9 dryland. It is in Limy
Upland range site and windbreak suitability group 5.

SuG—Steinauer clay loam, 20 to 40 percent slopes.
This deep, steep and very steep, excessively drained soil
is on side slopes of uplands. Slipping of the soil has
formed vertical steps, commonly called catsteps. Vertical
walls along the active gullies are barren. Areas are long
and range from 5 to 300 acres.

Typically, the surface layer is very dark grayish brown,
friable clay loam about 4 inches thick. The next layer is
brown, firm clay loam 4 inches thick. The underiying
material is firm clay loam to a depth of 60 inches. The
upper part is olive brown with strong brown and olive
gray mottles. The lower part is light olive brown with
olive gray mottles. This soil is cailcareous; however,
some weakly developed soils are noncaicareous. Some
areas are mantled with noncalcareous loess.

Included with this soil in mapping are small areas of
Dickinson soils and Shelby soils on side slopes. Also
included are areas of Nodaway soils along narrow drain-
ageways. These soils make up 10 to 15 percent of the
map unit.

This Steinauer soil has moderately slow permeability
and high available water capacity. Runoff is very rapid.
Content of organic matter is moderately low, and natural
fertility is medium. Moisture is released readily to plants.
Shrink-swell potential is moderate.

All areas of this soil are in native grass or a mixture of
native grass and trees. The soil has poor potential for
cultivated crops and for most engineering uses. Potential
is fair for range and good for wildlife habitat. The poten-
tial is very poor for tree windbreaks.

This soil is too steep for tillage with farm machinery.
Terraces on cultivated iand and controlled grazing on
upstrearn rangeland reduce runoft and lessen gully ero-
sion.

In areas where trees are sparse, the range is in good
condition. Livestock mostly graze the less sloping areas
which are more accessible. In wooded areas, the tree
canopy limits sunlight needed for growth of the more
desirable grasses. Sailting and watering facilities should
be placed so that livestock do not trail on active gullies.

Planting of tree windbreaks is not practical because of
very steep slopes. However, desirable trees and shrubs
can be planted by hand. Trees in wooded areas are
mostly oak, ash, hackbetry, elm, and maple. Buckbrush
grows in places.

Where trees are abundant, habitat is very good for
deer, squirrels, raccoons, and opossum. On open areas,
cottontail rabbits, coyotes, and doves are abundant. In
places, streams supply water.

SOIL SURVEY

The very steep slopes limit some recreation uses of
this soil, for example, playground areas, campsites, and
picnic areas. However, the soil provides good areas for
hunting and nature studies.

This soil is not suited to building sites, septic tanks, or
sewage lagoons because of the very steep slopes. In
places, areas overlooking this soil are scenic; however,
encroaching gullies can be a hazard to buildings. Good
sites for dams are available in places. A large amount of
earthmoving is needed for the construction of roads.

This soil is in capability unit Vlle-9. It is in Limy Upland
range site and windbreak suitability group 10.

Ua—Udorthents. This map unit consists of soils of
the final cover material of an active sanitary landfill area
where solid waste is covered daily. It occupies one area
in the county. Some areas which are filled with soil and
waste material are at a higher elevation than the adja-
cent soils.

The surface varies from nearly level on some of the
filled areas to moderately steep on areas actively being
filled. The waste materials are buried at a depth of about
10 feet. Four to five feet of soil material is used for the
final cover over the waste material. The site of the area
to be filled changes from time fo time so that the entire
area gradually becomes higher in elevation.

The final soil cover material is thick enough to suppont
plants. It is dark or moderately dark, alkaline or calcare-
ous, silty material that commonly contains some soluble
salts. The active part of the area consists of refuse of
variable texturs, concrete fragments, construction materi-
als, and other waste that is dumped and smoothed out.

This map unit needs onsite investigation to determineg
use, suitability, and management requirements. It is not
placed in a capability unit, range site, or windbreak suit-
ability group.

Uc—Urban land-Crete-Sharpsburg complex, 0 to 2
percent slopes. This complex consists of areas of
Urban land and deep, nearly level, moderately well
drained Crete and Sharpsburg scils on stream terraces.
About 50 percent is Urban land; 15 to 25 percent, Crete
soils; and 15 to 20 percent, Sharpsburg soils. Areas
range from 15 to 1,000 acres. The Urban land areas,
Crete soils, and Sharpsburg soils are so intricately mixed
or in such small areas that it is not practical to separate
them in mapping.

Urban land consists of streets, parking lots, airport
runways, buildings, and other structures. The seil materi-
al beneath the Urban land is similar to the material in the
Crete and Sharpsburg soils.

Typically, the Crete soil has a surface layer about 13
inches thick. The upper part is very dark brown, friable
sitt loam, and the lower part is black, friable light silty
clay loam. The subsoil is about 31 inches thick. The
upper part is very dark grayish brown, firm silty clay; the
middle part is brown, firm silty clay; and the lower part is
brown, firm silty clay loam. The underlying material, to a
depth of 60 inches, is pale brown silty clay loam.
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Typically, the Sharpsburg soil has a surface layer of
very dark brown, friable light silty clay loam about 14
inches thick. The subsoil is about 34 inches thick. The
upper part is dark brown, firm, heavy silty clay loam; the
middle part is brown, firm, light silty clay; and the lower
part is pale brown, friable silty clay loam. The underlying
material, to a depth of 60 inches, is pale brown, light silty
clay loam,

Included in mapping and making up 5 to 10 percent of
the complex are small areas of Judson, Kennebec, and
Butler soils. Judson soils are on colluvial foot slopes,
and Kennebec soils are on bottom lands adjacent to
drainageways. Butler scils are in slightly concave areas
and are somewhat poorly drained.

Permeability is slow in the Crete soil and moderately
slow in the Sharpsburg soil. In both soils available water
capacity is high, and runoff is slow. Content of organic
matter is moderate, and natural fertility is high in both
soils. In the areas of Urban land, mixed fertilizer has
been used on most lawns, and the content of available
phosphorus is generally high or very high in the surface
layer. Moisture in the Crete soil is released slowly to
plants, and this soil is slightly droughty. Moisture in the
Sharpsburg soil, however, is readily available to plants.
These soils are easy to work. In areas where the friable
surface layer has been removed during construction, the
soils are hard to till, and content of organic matter and
fertility are low. These soils absorb moisture slowly, and
they are droughty. Shrink-swell potential is high in both
soils.

The Crete and Sharpsburg soils, which make up the
open areas of this complex, are used for open spaces,
lawns, or gardens. A few small areas are farmed. These
soils have good potential for lawns, vegetable and fiower
gardens, trees and shrubs, and recreation areas. They
have fair potential for most engineering uses.

The soils in this compiex are well suited to grass and
garden plants if the friable surface layer has not been
removed or covered with clayey subsoil during housing
construction. Lawns need frequent applications of nitro-
gen and, in places, iron is needed. Phosphorus may be
needed in new lawns. Content of zinc is often low in
excavated areas. Weekly irrigation is needed during the
dry months in summer. This soil has fair suitability for
gardens. Tilth can be maintained by adding such organic
matter as manure or compost.

Many trees and shrubs have been planted on these
soils. They supply shade along streets and in parks,
beautify lawns and homes, provide privacy, and reduce
noise. Trees, shrubs, and lawns planted around homes
and commercial and public buildings provide habitat for
many kinds of wildlife, for example, birds, rabbits, and
squirrels.

Because these soils are nearly level, they are suitable
for athletic fields and other recreation uses. Some land
shaping may be needed on flat areas to improve surface
drainage.

Foundations and basement walls should be designed
to withstand the shrinking and swelling of these soils.
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The grounds around buildings should be landscaped to
drain surface runoff away from basement walls. Drain
spouts are needed to carry the water several feet away
from the buildings. Because the soils have high shrink-
swell and are susceptible to frost action, cccasional
street repair is needed. Onsite investigation is essential
to properly evaluate and plan the development of specii-
ic sites.

This complex is not assigned to a capability unit, range
site, or windbreak suitability group.

UdB—Urban land-Judson complex, 1 to 3 percent
slopes. This complex consists of areas of Urban land
and very gently sloping, moderately well drained Judson
soils on colluvial foot slopes. The areas are generally
bisected by intermittent streams. The natural drainage
has often been altered by streets and storm sewers.
About 40 to 55 percent of the complex is Urban land,
and 25 to 40 percent is Judson soil. Areas range from
15 to 300 acres. The Urban land areas and Judson soil
are so intricately mixed, or in such small areas that it is
not practical to separate them in mapping.

Urban land consists of streets, parking lots, buildings,
and other structures that obscure or alter the soils so
that identification is not feasible. The soil material be-
neath the Urban land is similar to the material in Judson
soils.

Typically, the Judson soil has a very dark brown, fri-
able surface layer about 28 inches thick. The upper part
is silt loam and the lower part is silty clay loam. The
subsoil, to a depth of 60 inches, is silty clay loam. The
upper part is dark brown and friable; the middle part is
brown and firm; and the lower part is brown and friable.

Included in mapping and making up 5 to 20 percent of
the complex are small areas of Nodaway, Wymore, and
Pawnee soils. Nodaway soils are on bottom lands adja-
cent to drainageways. Wymore and Pawnee soils are on
lower side slopes at a slightly higher elevation than the
colluvial foot slopes.

This Judson soil has moderate permeability. It is sub-
ject to runoff from soils at a higher elevation. This soil is
easy to work. Moisture is readily available to plants.
Natural fertility is high, and content of organic matter is
moderate. Reaction is medium acid in the surface layer.
Shrink-swell potential is moderate.

The Judson soil, which makes up the open part of the
complex, is used for parks, open space, building sites,
and gardens. It has good potential for lawns, vegetable
and flower gardens, trees, and shrubs. The potential is
good for most recreation uses and fair for most engi-
neering uses.

Judson sail is well suited to grasses, flowers, vegeta-
bles, trees, and shrubs. More maintenance and applica-
tions of fertilizer are required for lawn and garden areas
if the original surface layer has been covered with mate-
rial from excavations. The friable surface layer of Judson
soil makes good potting soil around shrubs and trees in
areas of clayey soil. This soil provides good sites for tree
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plantings. Adapted species survive and grow well.
Grassed areas of this soil are more easily maintained
than grassed areas of sloping soil.

In a few piaces, the soils adjacent to streams are left
as open areas and the grass, trees, and shrubs that
grow there supply cover and food for many kinds of
wildlife.

These soils are well suited to playgrounds, picnic
areas, athletic fields, and golf courses. Land shaping
may be needed for some recreation uses,

Foundations and basement walls need to be designed
to withstand the shrinking and swelling of these soils.
Wetness is a hazard during periods of heavy rainfall,
especially in the drainageways that cross this complex.
Artificial drainage, footing drains, and basement sump
pumps reduce or overcome wetness. Building sites
should be shaped to provide for surface drainage. The
included Nodaway soils are poorly suited to building sites
because of wetness and flooding. Nearly all sanitary
facilities are connected to public sewers and treatment
facilities. During construction, siltation from runoff from
higher areas can cause damage to streets that are not
yet paved. Onsite investigation is essential to properly
evaluate and plan development of specific sites for the
land use desired.

This complex is not assigned to a capability unit, range
site, or windbreak suitability group.

Uk—Urban land-Kennebec complex, 0 to 2 percent
slopes. This complex consists of areas of Urban land
and nearly level, moderately well drained Kennebec soils
on bottom lands. The areas are bisected by perennial
streams and are occasionally flooded. About 45 percent
is Urban land and 40 percent is Kennebec soil. Areas
are several hundred acres. The Urban land areas and
Kennebec soil are so intricately mixed that it is not prac-
tical to separate them in mapping.

Urban land consists of streets, parking lots, airport
runways, buildings, and other structures that obscure or
alter the soils so that identification is not feasible. The
soil material beneath the Urban land is similar to the
material in Kennebec soils.

Typically, the Kennebec soil has a surface layer about
43 inches thick. The upper part is black, friable silt loarn;
the middle part is very dark brown, friable silt loam; and
the lower part is very dark grayish brown, friable silty
clay loam. The transitional layer, to a depth of 60 inches,
is firm silty clay loam.

Included in mapping and making up about 15 percent
of the complex are small areas of Judson soils and
somewhat poorly drained Colo soils and Zook soils.
Judson soils are on colluvial foot slopes. Colo soils and
Zook soils are on low lying bottom lands. Sandstone is
exposed along stream channels in a few places.

Channel! stabilization of the streams that cross this
complex has reduced the hazard of flooding (fig. 13}).
Construction of terraces, dams, and other conservation
practices upstream have also helped control flooding.

SOIL SBURVEY

During periods of heavy rainfall, however, flooding is a
hazard.

The Kennebec soil has moderate permeability and
high available water capacity. Runoff is slow. Content of
organic matter is moderate, and natural fertility is high.
The seasonal high water table is more than 5 feet below
the surface. This soil releases moisture readily to plants.
It is easy to work. Reaction of the surface layer is
mediurmn acid or slightly acid. Shrink-swell potential is
moderate.

Kennebec soil, which makes up the open areas of the
complex, is used for parks, open space, airports, building
sites, lawns, and gardens. A few areas are farmed or are
seeded to bromegrass. This soil has good potential for
vegetable and flower gardens, trees, shrub