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Consult [*Contents’’® for parts of the publication that will meet your specific needs.

This survey contains useful information for farmers or ranchers, foresters or

7 o agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or
students; to specialists in wildlife management, waste disposal, or pollution control.



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, and state 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.

This survey was made cooperatively by the Soil Conservation Service and
the University of Nebraska Conservation and Survey Division. It is part of the
technical assistance furnished to the Lower Elkhorn Natural Resources District.
Major field work was performed in the period 1974 to 1979. Soil names and
Descriptions were approved in 1979. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1979. The Stanton
County Board of Commissioners and the Lower Elkhorn Natural Resources
District provided financial assistance to the survey.

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

Cover: Contour farming, grassed waterways, and a farmstead windbreak in
the Crofton-Nora association.
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foreword

This soil survey contains information that can be used in tand-planning
programs in Stanton County. It contains predictions of soit behavior for selected
land uses. The survey aiso highlights limitations inherent in the soil or hazards
that adversely affect the soil, improvements needed to overcome the himitations
or reduce the hazards, and the impact of selected tand 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 s0il 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 land use, select sites for construction, and identify special
practices needed to insure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment.

Great differences in soil properties can occur within short distances. Some
scoils are seasonally wet or subject to flooding. Some are toco unstable 1o he
used as a foundation for buiidings or roads. Clayey or wet soils are poorly
suited to use as septic tank absorption fields. A high water table makes a soil
poorly suited to basements or underground installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soit map. The
location of each soll is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service or the Cooperative Extension Service.

T L

Albert E. Sullivan
State Conservationist
Soil Conservation Service

Vil







Soil survey of

Stanton County, Nebraska

by Charles L. Hammond

fieldwork by Wayne J. Vanek, Duane L. Rieke, Mark E. Willoughby,
and Rita Dallavalle, Soil Conservation Service, and
Mark S. Kuzila, Randall V. Staples, and Alan T. Nass,

University of Nebraska

Unitted States Department of Agriculture, Soil Conservation Service

in cooperation with

University of Nebraska, Conservation and Survey Division

STANTON COUNTY is in the northeastern part of
NebraskaMt is rectangutar, being 24 mites long
from north to scuth and 18 miles wide. The county
comprises a land area of 431 square miles or 275,840
acres. it is bordered on the east by Cuming County, on
the south by Colfax and Piatte Counties, on the west by
Madison County, and on the north by Wayne County.
Stanton is the largest town and the county seat. Piiger is
the cnly other town in Stanton County. Each community
has most of the services required in a farming area.

Figure 1 —Locator map of Sianton County in Nebraska.

Farming is the main economic enterprise in Stanton
County. Corn, soybeans, alfalfa, grain sorghum, oats,
and other small grain are the main crops. Most of the
people are employed in agriculture or related
businesses. Some residents of the county, especially in
Woodtand Park and in other smalt housing developments
in the northwestern part of the county, work in Norfalk in
neighboring Madison County.

Under dryland farming, according to the land capability
classification, about 4.4 percent of the tolal area s in
Class | soils, 27.3 percent is in Class |l soils, 31.3
percent is in Class 11 scils, 26.4 percent is in Class IV
soils, 0.6 percent is in Class V soils, 8.5 percent is in
Class VI soils, 0.1 percent is in Class Vi soils, and 0.3
percent is in Class VIIt solls. About 0.4 percent is in
water areas.

Stanton County consists of areas of bottom lands and
stream terraces, loessial uplands, mixed sandy and
loamy uplands, and a small area of sandhilis. The
bottom lands are mainly along the Elkhorn River, which
flows from west to east, and its major tributaries. The
bottom lands range from 1/2 mile to 3 miles wide. The
stream terraces are adjacent to the bottom lands and
also are along the major creeks. The silty loessial
uptands is the major soil area in Stanton County. It is
extensive in all parts of the county. The mixed sandy and
icamy uplands are transitional soil areas. They are
mainly south of the Elkhorn River but also are in the
northwestern corner of the county. These upland areas
are a mixture of silty scils of the loess upfands and



sandy soils of the sandhills. The sandhills are mainly in
two areas to the south and southeast of the town of
Stanton. These areas consist mainly of excessively
drained sandy soils. In addition to these general soil
areas, a small area of soils that formed from glacial till is
in the extreme northwestern corner of the county.

About 31 percent of the scils in Stanton County are
nearly level, about 4 percent are very gently sloping,
about 16 percent are gently sloping. and about 25
percent are strongiy sioping. In addition, moderately
steep soifs make up about 21 percent ot the county;
steep soils, about 3 percent; and very steep soils, less
than 1 percent.

The soils in Stanton County are mainly silty, loamy, or
sandy. Only a few of the soils have a clayey texture. The
seils range from shallow over coarse sand to deep and
from excessively drained soils to very pootly drained.
About 6.4 percent of the soils are excessively drained,
about 10 percent are somewhat excessively drained,
about 76 percent are well drained, and about 0.3 percent
are moderately well drained. In addition, somewhat
poorly drained soils make up about 5 percent of the
caunty, poorly drained soils, about 2.2 percent; and very
poorly drained soils, about 0.1 percent.

State highways and county roads provide most of the
transportation in Stanton County. U.S. Highway 275
crosses the northern part of the county, and Nebraska
Highway 32 crosses the southern part of the county.
Nebraska Highways 15 and 57 pass through Stanton
County in a north-south direction. Nebraska Highway 24
passes diagonally along the Elkhorn River betweaen
Stanton and Norfolk, and Nebraska Highway 35 passes
diagonally through the northwestern corner of the
county. County roads are on most section lines. A few
are hard surfaced, but most are graveled. There are a
few dirt roads along seidom used routes. The Chicago
and Northwestern Railroad traverses the county in the
Elkhorn River valley.

Stanton has the only high school in the county.
Students from the northeastern part of the county are
bused to Wisner in neighboring Cuming County or to
Stanton. Most of the students in Woodland Park and
other small rural communities in the northwestern part of
Stanton County attend school in Madison County.
Stanton County has rural schoots that provide
elementary classes for many students.

The first soil survey of Stanton County was made in
1929[(3}.]This new survey updates the earlier survey and
provides additional information. The maps are larger and
show the soils in greater detail.

general nature of the county

This section provides information about Stanton
County. It discusses history and population; climate;
geology: ground water supply; physiography, relief, and
drainage; and trends in farming and scil use.

Soil survey

history and popuiation

Between 1856 and 1862, the area that now makes up
Stanton County was part of tzard County. Izard County
was square and comprised 16 townships. The name
Izard County was changed to Stanton County in 1862,
The first permanent settlement in Stanton County was
made on Humbug Creek in 1865. The county was
organized in 1865, and the four eastern townships were
added to Cuming County. Since that time, Stanton
County boundaries have remained unchanged. The early
settlers came mostly from the eastern and east-central
parts of the United States. They were chiefly of German
descent, although many were Americans by birth. Other
nationalities that settled in the county were Czech,
Swedish, and Danish.

in 1979, Stanton County had a population of 6,418,
Stanton, the {argest town, had a population of 1,528,
Pilger had a population of 410, and Woodland Park had
a population of 1,300,

climate

Prepared by the National Climatic Center. Ashevilie, North Carolina.

Stanton County is cold in winter and guite hot with
cccasional cool spells in summer. During the winter,
precipitation frequently occurs as snowstorms. Duwing
the warm months, when warm air moves in from the
south, precipitation is chiefly showers, which are often
heavy. Total annual rainfall is normally adequate for the
production of corn, soybeans, and small grain.

[Table 1]gives data on temperature and precipitation
for the survey area as recorded at Stanton in the period
1951 1o 1978. shows probabie dates of the first
freeze in fall and the last freeze in spring. Table 3
provides data on iength of the growing seascn.

in winter the average temperature is 23 degrees F,
and the average daily minimum temperature is 12
degrees. The lowest temperature on record, which
occurred at Stanton on January 19, 1866, is -27 degrees.
In summer the average temperature is 73 degrees. and
the average daily maximum temperature is 86 degrees.
The highest recorded temperature, which occurred on
July 11,1954, is 112 degrees.

Growing degree days are shown in[table 3] They are
equivalent to “heat units.” During the month, growing
degree days accumuiate by the amount that the average
temperature each day exceeds a base temperature (50
degrees F}. The normal monthly accumutation is used to
schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in
fait.

Of the total annual precipitation 19 inches, or 80
percent, usually falts in April through September, which
includes the growing season for most crops. In 2 years
out of 10, the rainfall in April through September is less
than 16 inches. The heaviest 1-day rainfall during the
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period of record was 4.15 inches at Stanton on July 13,
1955. Thunderstarms occur on about 50 days each vear,
and most occur in summer,

Average seascnal snowfalt is 32 inches. The greatest
snow depth at any one time during the pericd of record
was 16 inches. On an average of 10 days, at least 1 inch
of snow is on the ground. The number of such days
varies greatly from year to year.

The average relative humidity in midafternocon is about
B0 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 northwest. Average
windspeed is highest, 14 miles per hour, in spring.

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

geology

The uppermost bedrock units underlying Stanton
County are the Carlile Shale and Nicbrara Chalk of
Cretaceous age and the Ogallala Formation of Tertiary
age. The Carlile Shale underlies most of the
southeastern half of the county, and the Nichrara Chalk
underlies most of the northwestern half of the county.
The Qgaltata Formation, which consists of poorly
consolidated silt and sand and some gravel and clay,
overlies the Carlile Shale and Niobrara Chalk in the
narthwestern and west-central parts of the county and
reaches a maximum thickness of about 100 feet. None
of these bedrock units are axposed in the county
because they are overiain by generally less than 100
feet of unconsclidated sand, gravel, silt, and clay in the
Eikhorn River valley to as much as 400 feet of sediment
in the uplands. These accumulations are of Quaternary
age. Precambrian igneous rocks, such as granite, are at
depths ranging from about 2,300 feet below the land
surface in the Elkhorn valley to about 2,700 feet in the
uptands in the southern part of the county.

The unconsolidated sediment of Quaternary age
consists of wind depaosited silt {loess}); ice deposited silty
clay that has pebbie tc boulder-size rock fragments
{glactal till); water deposited silt, sand, and gravel; and
lake deposits of silt and clay. The glacial ti!, which in
places rests on the bedrock, is throughout most of the
county, except in the Eikhorn valley where it has been
removed by erosion. In addition to the sand and gravel in
the Elkhorn vailey, sand and gravel also occurs in much
of the county at the base of the till immediately overlying
the bedrock. The thickness of this sand and gravel
varies, and in some ptaces it is absent. Some sand and
gravel and many of the lake deposited silts and clays are
interbedded in the till. At one time, loess mantied much
of the upiand area; but, tike glacial till, it also has been
removed in the Elkhorn valley by erosion.

ground water suppiy

The availahility of ground water for domestic, Hvestock,
and irrigation use varies across the county and depends
on the occurrence of saturated geclogic material that
vields water to wells at the desired rates. Coarse-grained
material, such as sand and gravel, yields water to welis
at a greater rate than fine-grained material, such as silt
and clay. For practical purposes, domestic wells cannot
be completed in clay, even though low yields are
expected. Occasionally, docmestic wells can be
completed in silt if they have large diameters.

The primary sources of ground water in Stanton
County are the sand and gravel in the Elkhorn valley and
some of the tnbutary valteys and the sand and gravel
interbedded with or at the base of the till in the upland
areas. In the Elkhorn valley, wells generally range
between a depth of 50 and 150 feet. Depth to water
generally ranges from 10 to 20 feet near the Elkhorn
River to as much as 50 feet near the vatley sides. In
places in the uplands, there is as much as 200 to 300
feat of loess and till over the sand and gravel that
overligs the bedrock. For this reason, welis in the
uplands generally range between a depth of 175 and
350 feet, with the water levels ranging from a depth of
100 to as much as 240 feet. In most of the upland areas,
one or more test hotes need to be drilled to determine
the presence of water. The qualily of water in the sand
and gravel generally is suitable for domestic, livestock,
and irrigation uses. However, in parts of the uplands
where thick depasits of loess and till overlie the sand
and gravel, the water may be quite hard and have high
concentrations of sulfates.

In addition, some of the bedrock units underlying
Stanton County may vield significant amounts of water to
wells. Wells completed in the Niobrara Chalk in the
Elkhorn valley northwest of Stanton may obtain water
stored in and transmitted along fractures, crevices, and
solution cavities. However, because adequate amounts
of water generally can be obtained from the Quaternary
sands and gravels in this area, the Niobrara Chalk is not
extensively utiized. Adequate amounts of water can also
be obtained from the Dakota Sandstone, which underlies
the county. Depths to the top of the Dakota Formation
generally range between 500 and 700 feet. For domestic
use, wells probably would need to penetrate only the
upper 20 to 50 feet of the sandstone, whereas for
irrigation purposes, wells probably would need to
penetrate 100 to 200 feet or more of the sandstane.
Water obtained from the Dakota Formation generally is
of poorer quality than that in the sand and gravet.

Water-yielding sandstone also cccurs at a depth of
abaut 2,000 to 2,600 feet. However, the greater depth
and generally poor guality of the water probabty limit the
economic feasibility of constructing wells in these units.



physiography, relief, and drainage

Stanton County is part of the Great Plains. The most
prominent relief feature in the county is the areas of
biuffs that border the north side of the Elkhorn River
valley. These areas are northwest of Stanton. Areas of
biuffs are also on the south side of Union Creek valley.
in these areas, the siopes range from steep to very
steep. The maximum relief between the ndgetops and
the bottom of adjacent drainageways is about 80 to 150
feet. The lowest point in the county is about 1,410 feet
at Rilger, and the highest poirt is about 1,800 feet above
sea level in the southern part of the county. The average
elevation of Stanton County is about 1,500 feet.

All parts of the uplands have drainageways, except for
two sandy areas on the south side of the Elkhorn River.
tn the loess hills, the siopes range from nearly level on
the tablelands to very steep on the side slopas to
drainageways. Most of the slopes are gently sloping to
moderately sieep. In the sandy areas, the relief is nearly
ieve! to hummocky, the unevenness of the surface
being determined by the amount of wind to which the
sandy material has been exposed. The stream terraces
and botiom lands are nearly level to gently sloping.

Stanton County is drained by the Efkhorn River, the
Piatte Rwver, and their tributaries. The Elkhorn River
fiows through Stanton County in a southeasterly direction
unitit it reaches Stanton. From there it proceeds in a
northeasterly direction until it leaves the county at a
place sast of Pilger. Almast 80 percent of the county is
drained by the Elkhorn River and its tributaries. Spring,
Pleasant Hun, Maskenthine, and Humbug Creeks flow in
a southerly direction in the northern part of the county.
Meridian, Union, Butterfly, Cedar, and Rock Creeks flow
in a noriherly direction on the south side of the Elkhorn
River. The extreme southern part of Stanton County is
drained by Maple Creek, which ftows south into the
Platte River.

trends in farming and soil use

Farming has been the most imporiant enterprise in
Stanton County since the land was settled. In the early
years, crops were produced only for local use. When
railroads and elevators made markets available, crop
and livestock production increased. The rapid increase in
rrigabion, more efficient machinery, use of herbicides and
pesticides, and increased crop yields have increased
farm income significantly. The Nebraska Agricultural
Statistics for 1870 listed 860 farms in Stanton County.
By 1877, the number of farms had decreased to 815.
This reduction was due mostly to an increase in the size
of farms and partly to the effects of urban expansion,
mainly in the northwestern part of the county. Most of
the farms are combination cash-grain and livestock
operations. The acreage of irrigated crops is steadily
increasing. tn 1970, there were 9,300 acres of irrigated
land. fn 1977, this acreage had increased to 24,000
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acres. Most of the irrigation water is from wells, but
some water is pumped from the Elkhorn River. The
largest increase in irrigated acres in the tast 5 years has
been due to the use of center-pivot systems. In 1971,
there were 109 irrigation wells in Stanton County. By
1978, this number had increased 10 219. More wells are
being drilled each year.

Corn is the main cultivated crop in Stanton County.
Other crops are soybeans, alfalfa, sorghum, oats,
introduced grasses, wheat, and rye. The acreage in corn
and soybeans has generally increased over the last 10
years. According to Nebraska Agriculiural Statistics, in
1970 there were 84,000 acres of corn, of which 6,500
acres were irrigated. In 1977, there were 88,800 acres,
of which 14,700 acres were irrigated. Scybeans were
planted on 16,500 acres in 1870, and the acreage had
increased to 27,800 acres by 1977. The acreage of
alfaifa, oats, and sorghum has remained about the same
for the last 10 years. In 1977, there were 25,700 acres
ot alfalfa and 19,400 acres of oats in Stanton County.

The raising of livestock is an imporiant enterprise on
most farms. The number of cattle in Stanton County has
decreased in recent years. In 1970, there were 99,000
cattle, but this number decreased to 83,700 by 1977.
The number of dairy cattle decreased from 3,150 in 1870
to 1,900 in 1977. The number of hogs ranged from
66.500 in 1970 to 61,500 in 1977. A few hogs are
fattened for market, and in a few places, hogs are fed in
confinement areas. About 1,100 sheep and 42,000
chickens were raised in Stanion County in 1977. The
number of sheep has increased since 1870, but the
number of chickens has decreased.

Watermelon and muskmelon are grown on soeme farms
for commercial use.

The amount of fertilizer used in Stanton County has
increased greatly since 1970. In 1870, the county used
4,643 tons of commercial fertilizer. This amount had
mcreased to 12,867 tons by 1877.

how this survey was made

Soil scientists made this survey to learn what soils are
in the survey area, where they are, and how they can be
used. They observed the steepness, length, and shape
of siopes; 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 soil profiles.
A profile is the sequence of natural layers, or horizons, in
a sail. It exiends from the surface down into the parent
material, which has been changed very little by leaching
or by plamt 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
nationwide uniform procedures. They drew the
boundaries of the soiis on aerial photographs. These
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photographs show trees, buildings, fields, roads, and
other details that help in drawing boundaries accurately.
The soit maps at the back ot 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 soil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General soil map
units” and “Detailed soil map units.”

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for
engineering tests. All soils are field tested to determine
their characteristics. Interpretations of those

charactenistics may be modified during the survey. Data
are assembled from other sources, such as test resuits,
records, field experience, and state and local specialists.
For exampie, data on crep yields under defined
management are assembled from farm records and from
field or plot experiments on the same kinds of soil,

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photegraphs 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 managers, engingers,
planners, developers and huilders, home buyers, and
others,






general soil map units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
solls, refief, and drainage. Each soil association on the
general scit map is a unique natural landscape. Typicaly,
a scil association consists of one or more major scils
and some minor seils. It is ramed for the major soils.
The soils making up one association can occur in gther
units but in a different pattern.

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

Because of its smail scale, the map is not suitable for
ptanning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one soil association differ from place to
place in slope, depth, drainage, and other characteristics
that affect management.

sandy and loamy soils on uplands

Two associations are in this group. The soils are deep,
nearly level to strongly sloping, and somewhat
excessively drained and well drained. Most of the
acreage in this group is cultivated and farmed dryland.
Some areas of the sandy soils are in introduced or
native grasses. A small part of the acreage is irrigated,
mainly by center-pivot, but also by other sprinkier
systems. Soif blowing and water erosion are the main
hazards. Conserving water for ptant use and maintaining
fertility are the main concerns of management.

1. Thurman-Hadar-Clarno association

Deep, nearly level to sirongly sloping, somewhat
excessively drained and well drained, sandy and foamy
soils that formed in eolian sands and glacial il on
uplands

This asseciation consists mainly of gently undulating
soifs on convex ridges and gently sloping 1o strongly
stoping scils on upland side slopes.

This association makes up about 5,100 acres or about
2 percent of the county. It is about 44 percent Thurman
soils, 18 percent Hadar scils, 16 percent Clarno soils,
and 22 percent soils of minor extent.

The Thurman soils are on eolian uplands. They are
mostly gently undulating, but a smalt acreage is strongly
sloping. These soils are deep and scmewhat excessively

drained. Typically, the surface layer is dark grayish
brown, very friable loamy fine sand about 10 inches
thick. Below this is a transitional layer of grayish brown,
very friable loamy fine sand. The underlying material 1s
light yeltowish brown fine sand to a depth of 60 inches.

The Hadar soifs are on uplands. They are deep, gently
undutating to gently rolling, and well drained. These soils
consist of eolian sand deposited over glacial till.
Typically, the surface layer is grayish brown, very friable
icamy fine sand about 14 inches thick. Below this the
subsoil is brown, very friable icamy fine sand in the
upper part and light brownish gray, firm clay loam in the
middle and lower parts. The underlying material is itght
gray clay loam to a depth of 60 inches.

The Clarno soiis are mainly on smooth ridgetops and
side slopes of glacial uplands. These soils are deep, well
drained, and gently sloping to strongly sloping. Typically,
the surface layer is dark grayish brown, friable ioam
about 8 inches thick. The subscil is clay Icam about 22
inches thick. The upper part is brown and friable; the
middle part is brown and firm; and the lower part is pale
brown, mottled, and friable. The underlying material is
light gray, mottied clay lcam to a depth of 860 inches.

Of minor extent in this association are mainly the
Crofton, Elsmere, Lawet, Loup, and Valentine soils. The
Crofton soils are strongly sloping. They are on ridgetops
and side siopes and formed in loess. The Elsmere soils
are somewhat poorly drained. They are in basins and
depressionat areas. The Lawet and Loup soils are poorly
drained. They are on botiom lands. The Vatentine soils
are excessively drained and gently rolling. They are on
the highest part of the landscape.

Farms in this association are diversified and are mainly
a combination of cash-grain and livestock enterprises.
Most of the acreage is used for dryland crops and
pasture. A few acres are irrigated. Corn, soybeans, oats,
and alfalfa are the main crops. Smooth brome is the
main grass in the areas used for pasture. The potential
for additional irrigation is low because high-producing
wells are not common. Some livestock, mainly caltie and
hogs, are fattened and sold. Small cow-calf herds are
common. Two housing develepmenis are in this
association.

The soils in this association are mainly limited by the
high risk of erosion by water and wind. Maintaining soil
fertility is a concern of management. Wetness of some
minor soils on bottom lands limits their use.

The farms in this association average about 400 acres.
Most cash-grain crops are marketed locally. Feeder




cattte and hogs are sold locally or shipped to market in
adiacent counties.

2. Thurman-Boelus-Loretto association

Deep. nearly level to strongiy sioping, somewhat
excessively drained and well drained, sandy and loamy
soifs that formed in eclian sands and loess; on uplands
and stream fterraces

This assoctation consists mainly of nearly levei to

strongly sloping scils on broad areas on uplands |(tig. 2).

This association makes up about 22,000 acres o1
about 8 percent of the county. It is about 61 percent
Thurman soils, 15 percent Beelus soils, 13 percent
Loretto soils, and 11 percent soils of minor extent.

The Thurman solls are on eolian uplands and nearly
level areas on stream terraces. These soils are deep,
gently sloping to strongly sloping, and somewhat
excessively drained. Typically, the surface layer is dark
grayish brown, very friable icamy fine sand about 10
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inches thick. Below this is a transitional fayer of grayish
brown, very friable ioamy fine sand. The underlying
material is fight yeltowish brown fine sand to a depth of
60 inches.

The Boelus soils are on uplands. These soils are
deep, nearly iavel to gently sioping, and well drained.
Typically, the surface layer is dark grayish brown, loose
loamy fine sand about 11 inches thick. The subsoil is
about 39 inches thick. It is brown, very friable loamy fine
sand in the upper part; pale brown, friable silty clay loam
in the middle part; and light yellowish brown, friable silty
clay loam in the lower part. The underlying material is
fight yellowish brown silt loam to a depth of 60 inchas.

The Loretto soils are on uplands. These soils are
deep, nearly tevel to gently sloping, and well drained.
Typically, the surface layer is dark grayish brown, very
friable fine sandy loam about 8 inches thick. The
subsurface layer 1s very dark grayish brown, very friable
fine sandy loam about 8 inches thick. The subsoil is
friable and about 25 inches thick. it is brown loam in the

Figure 2-—Typical pattern of scils in the Thurman-Boelus-Loretto association, showing the relationshup of soils to topography and
parent malerial.
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upper part and light yellowish brown silt lcam in the
lower part. The underlying material is light yellowish
brown silt loam to a depth of 80 inches.

Of minor extent in this association are mainly the
Blendon, Sheli, and Valentine soils. The well drained
Blendon soils are in concave areas. The Sheli soils are
wel drained and on bottom lands. The sandy Valentine
seiis are on the highest parts of the landscape.

Farms in this association are diversified and are mainty
a combination of cash-grain and livestock enterprises.
Corn, soybeans, oats, and alfalfa are the main crops.
Most of the acreage is in dryland crops. Part of the area
is irrigated by sprinklers, mainly by the center-pivot
system. Yields of irrigation water in wells are high. Many
farms have small pastures of smooth brome or native
grasses. Cattle and hogs are fattened on most farms,
and some farms bave small dairy herds.

The soils in this association are mainly limited by the
hazard of soil blowing in cultivated areas. Soil biowing
can he controlled by conservation tillage practices that
keep crop residue on the surface. Water erosion also is
a hazard in areas that have long smoaoth slopes.
Maintaining soil fertility and efficient use of irrigation
water are imporiant concerns of management.

The farms in this association average about 400 acres.
Most farm produce is marketed within the county or
shipped to adjacent countigs.

sandy and silty soils on uplands

One association is in the group. The soils are deep,
vary gently sloping to very steep, and excessively
drained to well drained. Most of the very gently sloping
to strongly sloping areas are cultivated and farmed
drytand. The steep and very steep areas and small areas
of the less sloping soils are in rangeland or pasture. A
small part of the acreage is irrigated, mainly by a center-
pivot system but also by other sprinkler systems. Water
erosion and soil blowing are the main hazards.
Maintaining a high fevel! of fertility and conserving
moisture for use by plants are concerns of management.

3. Thurman-Nora-Crofton association

Deep, very gently sloping o very steap, excessively
arained to well drained, sandy and silly soils that formed
in eolian sands and loess; on uplands

This asseciation consists of very gently sloping and
gently sloping soils on broad undulating areas on
ridgetops or side siopes on uplands and strongly sloping
to very steep soils on side slopes and ridgetops on
uplands.

This association makes up about 8,500 acres or about
3 percent of the county. It is about 35 percent Thurman
soils, 17 percent Nora soits, 14 percent Crofton soils,
and 34 percent soils of minor extent.

The Thurman soifs are on undulating areas on
uplands. These soils are very gently sloping to strongly

sloping and somewhat excessively drained. Typically, the
surface layer is dark grayish brown, very friable loamy
fine sand about 10 inches thick. Below this is a
transitional layer of grayish brown, very friable lcamy fine
sand. The underlying material is light yellowish brown
fine sand to a depth of 60 inches.

The Nora soils are on narrow ridgetops and side
siopes of loess uplands. These soils are gently sloping
to moderately steep and well drained. Typically, the
surface layer is very dark grayish brown, very friabie silty
clay loam about 7 inches thick. The subsoil is friable and
20 inches thick. it is brown silty clay loam in the upper
part and pale brown, calcarecus silt loam in the lower
part. The underlying material is pale brown and very pale
brown, calcareous silt loam to a depth of 80 inches.

The Crofton soills are on narrow ridgetops and side
slopes of foess uplands. These soils are gently sloping
to very steep and are well drained, somewhat
excessively drained, and excessively drained. Typically,
the surface layer s dark grayish brown, very friable silt
loam about 6 inches thick. Below this is a transitional
layer of pale brown, calcareous siit loam about 5 inches
thick. The underlying material is calcareous silt loam. 1t is
light yellowish brown in the upper part and pale yellow in
the lower part to a depth of 60 inches.

Of minor extent in this association are mainly the
Alcester, Colo, Elsmere, and Lawet soils. The Alcester
soils are well drained. They are on foot slopes below
Nora and Crofton soils. The Colo soils are somewhat
poorly drained. They are in narrow upland drainageways.
The Elsmere soils are semewhat poorly drained. They
are in depressional areas and basins below Thurman
soi's. The Lawet soils are poorly drained. They are on
the lowest part of the landscape.

Farms in this association are diversified and are mainly
a combination of cash-grain and livestock enterprises.
Corn, soybeans, oats, and altalfa are the main crops.
These soils are mainly under dryland cuftivation. A few
areas are irrigated by a center-pivot sprinkler system.
Smooth brome is the main introduced grass for pasiure.
It is commonly seeded cn the gently sloping to
moderately steep scils. The steep and very steep
Crofton soils are mainly in native grass, but a few areas
are seeded to smooth brome and alfalia. On most farms,
irrigation is not feasible because the yields of most wells
are iow, or the soils are too steep to successfully irmngate.
A few farms have dairy herds, and some farms fatten
cattle and hogs for market. Soii blowing and water
erosion are the main hazards on cultivated areas.
Maintaining fertility is the most important concern in
management.

The farms in this association average about 320 acres.
Farm produce, especially livesiock, is marketed locally,
or it is shipped to Norfoik or to other larger cities cutside
the county.
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silty soils on uplands

Two associations are in this group. The soils are deep,
very gently sloping to very steep, and excessively
drained to well drained. Most of the acreage of this
group is cultivated and farmed dryland. The soils with
steep and very steep slopes are mainly in rangeland.
Where wells are available, a small acreage is irrigated,
mainly by the center-pivot system. Water erosion is the
principal hazard. Maintaining a high level of fertility and
conserving water and soil are the main concerns of
management.

Soil survey

4. Crofton-Nora association

Deep, gently sloping to very steep, well drained to
excessively drained, silty soils that formed in loess; on
uplands

This association consists mainly of gently sloping to
very steep soils on side slopes and ridgetops of rolling
hills of the loess uplands|(fig. 3).

This association makes up about 21,700 acres or
about 8 percent of the county. It is about 43 percent
Crofton soils, 29 percent Nora soils, and 28 percent soils

of minor extent.

Figure 3.—Terraces, grassed waterways, and contour farming are used to help control erosion on this farm. The windbreak provides
good protection for the farmstead and feedlot. This farm is in the Crofton-Nora association.
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The Crofton soits are on upper side slopes and narrow
ridgetops ¢f loess uplands. These soils are gently
sloping to very steep and are well drained, somewhat
excessively drained, and excessively drained. Typically,
the surface layer is dark grayish brown, very friabie silt
loam about 5 inches thick. Below this is a transitional
layer of pale brown, very friable, calcareous silt loam
about B inches thick. The underlying material is
calcareous siit loam. it is light yellowish brown in the
upper part and pale yeliow in the lower part tc a depth of
60 inches.

The Nora soils are on tower side slopes and broad
ridgetops on uptands. These soils are gently sloping to
moderately steep and are well drained. Typically, the
surface layer is very dark grayish brown, very friable silty
ciay loam about 7 inches thick. The subsoil is friable and
about 20 inches thick. 1t is brown sifty clay loam in the
upper part and pale brown, caicareous siit ioam in the
lower part. The underlying material is calcareous silt
ioam. It is pale brown in the upper part and very pale
brown in the lower part.

Of minor extent in this association are mainly the
Alcester, Hobbs, Moody, and Thurman soils. The
Alcester soils are on foot slopes and are in a lower
position than Crofton and Nora soils. The Hobbs soils
are in narrow drainageways of loess uplands. The Moody
soils are on long smooth broad divides and are in a
higher position than Crotton and Nora soils. The
Thurman soils are sandy and are generally in a higher
position than Crofton and Nora soils.

Much of the acreage of this association is in rangeland
and used for grazing cattie. Part of the acreage is
mowed for hay, and a few areas are cultivated. Thig
association is better suited to range than 1o most other
farm uses. Establishing a planned grazing system and
proper grazing use are the main concerns in the
management of rangeland. if the soils are overgrazed,
s0il blowing becomes a severe hazard. Under dryltand
cutivation, these soils are highly erosive. Water for
livestock is proviged mainty by streams and farm ponds.

A few farmsteads are in this association. They average
between 320 and 840 acres and are commonly
managed from headquarters located in areas adjoining
this soil association.

5. Nora-Crofton-Moody association

Deep, very gently sloping fo steep, well drained and
excessively drained, silty soils that formed i loess; on
upiands

This association consists mainly of gently sloping 1o
strongly sloping soils on divides and moderately steep
soils on hillsides|[(fig. 4}]

This association makes up about 163,940 acres or
about 59 percent of the county. It is about 34 percent
Nora soils, 29 percent Crofton soils, 10 percent Moody
soils, and 27 percent soils of minor extent.
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The Nora soils are gently sioping 1o strongly sloping
soils on ridgetops and strongly sloping to moderately
steep soils on lower side slopes of loess uplands. They
are deep and well drained. Typically, the surface layer is
very dark grayish brown, friabte silty clay foam about 7
inches thick. The subsoil is friable and about 20 inches
thick. it is brown silty clay loam in the upper part and
pale brown, calcareous silt lpam in the lower part. The
underlying material is calcarecus silt loam. it is pale
brown in the upper part and very paie brown in the lower
part.

The Crofton soils are gently stoping fo strongly sloping
soils on narrow ridgetops and upper side slopes and
moderately steep and steep soils on hillsides. They are
well drained and somewhat excessively drained.
Typically, the surface layer is dark grayish brown, very
friable silt loam about 5 inches thick. Below thisis a
fransitional layer of pale brown, very friable, calcareous
silt loam about 6 inches thick. The underlying material is
calcareous sit loam. it is light yellowish brown in the
upper part and pate brown in the lower part to a depth of
80 inches.

The Moody soils are gently sloping soils on ridgetops
and side slopes of loess uplands. They are deep and
well drained. Typically, the surface layer is dark grayish
brown, friable siity clay lcam about 11 inches thick. The
subsoil is firm sity clay loam about 29 inches thick it is
grayish brown in the upper part, brown in the middle
part, and pale brown in the lower part. The underlying
material is pale brown silt ioam to a depth of 60 inches.

Of minor extent in this association are mainly the
Alcester, Belfore, Colo, and Hobbs soils. The Alcester
soils have a thick dark surface layer. They are on gently
sloping foot slopes. The Belfore soils are on broad,
nearly level divides. They are on leess uplands. The
Colo soils are somewhat poorly drained. They are in
narrow drainageways. The Hobbs soils are occasionally
flocded. They are in narrow drainageways.

Farms in this association are diversified and are mainly
a combination of cash-grain and livestock enterprises.
Most of the acreage is used for dryland cuitivated crops.
Corn, soybeans, grain sorghum, oats, and aifalfa are the
main crops. A few areas are seeded to introduced
grasses or in native grasses and are grazed by cattle or
mowed for hay. A few areas are irfigated by sprinklers,
generally by the seli-propelled, center-pivot system.
Irrigation welis are commonly high yielding. Runoff of
water and the hazard of erosion are the main concerns.
Ficoding is the principal hazard in the narrow
drainageways and vaiteys. Maintaining fertiiity is also a
concern of management. Beef cattie and hogs are
tattened on most farms, and some farms have small
dairy herds.

The farms in this association average about 320 to
400 acres. Much of the grain and hay raised is fed to
cattie and hogs on the farm. Most cash-grain crops are
marketed locally. Most of the cattle and hogs are
marketed within the county or shipped to Norfolk or
other larger cities in adjacent counties.
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Figure 4.—Typical pattern of soils in the Nora-Crofton-Moody association, showing the relationship of soils to topography and parent

matenat.
sandy soils on uplands 6. Valentine-Thurman association

L ) Deep, very gently sloping to steep, excessively drained
vegngeeiiliogggag Ifofgfgg‘s) g;ﬁgpéng\i;egfy aég%ee%pé nd and somewhat excessively drained, sandy soiis that
somewhat excessively drained. Most of the acreage of form?o‘ " eofj*artr sands; on uplands
this group is in rangeland and is used for grazing or hay. This association consists mainly of very gently stoping
A small part of the acreage is cultivated and farmed to steep soils on smooth, round-topped sandhills {fig. 5). |
dryland. Soil blowing is a hazard if the soils are The area has few established drainage channels.
overgrazed. Keeping the range in good or excelient This association makes up about 10,250 acres or

condition is an important concern of management. about 4 percent of the county. It is about 75 percent
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Valentine soils, 22 percent Thurman soiis, and 3 percent
soils of minor extent.

The Valentine soils are on hummoecks and low
sandhills, and some areas are on ridgetops. These soils
are very gently sloping to steep and are excessively
drained. Typically, the surface layer is grayish brown,
loose fine sand about 7 inches thick. Below this is a
transitional layer of brown, loose fine sand. The
underlying material is fine sand. it is brown in the upper
part and pale brown in the lower part to a depth of 60
inches.

The Thurman soils are on the iower siopes of
hummocks and in concave areas. These soils are very
gently sloping to strongly sloping and are somewhat
excessively drained. Typically, the surface layer is dark
grayish brown, very friable loamy fine sand 10 inches
thick. Below this is a transitiona! layer of grayish brown,
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friable loamy fine sand 6 inches thick. The undertying
material is light yellowish brown fine sand to a depth of
80 inches.

Of minor extent in this association are mainly the
Blendon, Boelus, and Elsmere soils. The Blendon soils
are in concave areas. The Boelus soils are well drained.
They are in iong smooth areas in a lower position than
Thurman soils. The Elsmere soils are in basins and
depressional areas. They are in the lowest part of the
landscape.

Most of the acreage of this association s in range and
used for grazing cattle. Part of the acreage is mowed for
hay, and a few small areas are cultivated. This
association is better suited to range than to most other
farm uses.

Establishing a planned grazing system and proper
grazing use are the main concerns in rangeland

Figure 5.—Typical pattern of soils in the Valentine-Thurman association, showing the relatonship of soids 10 topography and parent
maleriat.
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management. If the scils are overgrazed, soil blowing
becomes a hazard. Under diyland cultivation, these soils
are droughty because of the low available water
capacity. Wells, however, prowvide water of good quality
for use by tivestock and for the irrigation of crops. Where
irrigation is feasible, some of the less sioping soils have
potential for cultivated crops.

The farms in this association average between 800
and 1.200 acres. There are few farmsteads because
most of the farms are managed from headquarters
iocated in areas adjoining this soil association.

silty soiis on bottom lands and low
stream terraces

One association is in this group. The soils are deep,
nearty level, and well drained. Most of the acreage is
used for cultivated crops that are irrigated by gravity
systems. A few sprinkler systems are also used. A small
acreage is farmed dryland. Some small areas aiong the
deeply entrenched stream channels are used for
rangeland or pasture. These soils are subject to rare
flooding on the higher parts of the hottom lands and to
occasional ficoding on the lower parts. Maintaining
fertility and efficient use of irrigation water are important
concerns of management.

7. Muir-Shell-Hobbs association

Deep, nearly leval, well drained, silty soils thal formed in
afluvium; on bottom lfands and low slream terraces

This association consists mainly of nearly level, long
areas of soils on botiom lands of stream valleys.

This association makes up about 23,000 acres or
about 8 percent of the county. It is about 30 percent
Muir soits, 30 percent Shell soils, 22 percent Hobbs
soils, and 18 percent soils of minor extent.

The Muir soils are on low stream terraces. These soils
are nearly level and well drained. Typically, the surface
layer is dark grayish brown, frigble siity clay loam about 7
inches thick. The subsurface layer is very dark grayish
brown, friable siity clay foam about 10 inches thick. The
subsoil is friable silty clay loam about 34 inches thick. it
is dark grayish brown in the upper part and brown in the
fower part. The underiying material is light vellowish
brown, calcareous silt loam to a depth of 80 inches.

The Shell soils are on long areas of bottom lands.
These solls are nearly levei and well drained. They are
subject to occastonal or rare flooding. Typically, the
surface layer is dark grayish brown, friable silty clay loam
27 inches thick. The subsurface layer is grayish brown,
friatle silty clay loam about 18 inches thick. The
underlying material is stratified, light brownish gray and
dark grayish brown silty clay loam to a depth of 32
inches. Beiow this is a buried soil. It is very dark grayish
brown silty clay loam in the upper part and dark grayish
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hrown silty clay loam in the lower part 1o a depth of 60
inches.

The Hobbs sails are in long, narrow areas on bottom
lands and in narrow drainageways. These sois are
nearly level and are well drained. They are subject to
occasional flooding. Typically, the surface layer is dark
grayish brown, very friable silf loam about 9 inches thick.
The underlying material is stratified, dark grayish brown
and grayish brown silt loam in the upper part and very
dark grayish brown silty clay loam in the lower part.
Some areas of Hobbs soils are frequently flooded and
are channeled,

Of minor extent in this association are mainly the Colo,
Kezan, Lamo, and Zook soils. The somewhat poorly
drained Colo and Lamo soils and the poorly drained
Kezan and Zook soils are in lower positions on the
landscape than the major Muir, Hobbs. and Shell soils.

Farms in this association are diversified and are mainly
a combmnation of cash-grain and livestock enterprises.
Most of the acreage is used for cultivated crops. Corn,
soybeans, grain sorghum, and aifalfa are the main crops.
A substantial part of this acreaqge is irrigated from high-
producing, deep wells. In addition, some farmers near
Union Creek pump water from the creek. Gravity
irrigation systems are well suited to these soils, but a few
areas are irrigated by a sprinkler system. Small areas of
introduced and native grass pastures are near the
stream channels. These areas are occasionally flooded.
Ficoding, which occurs in spring and early in summer of
seme years, damages young pltants and brings in fresh
deposits of siity sediment. Maintaining fertility and
efficient use of irrigation water are the important
concerns of management.

Farms in this association average about 320 acres.
Some tivestock, mostly cattle and hogs, are fattened for
market. Farm produce is marketed rmainly within the
county or shipped 1o adjacent counties. Areas adjacent
to the streams have good potential for hunting and
fishing.

sandy, loamy, and silty soils on bottom
lands

Two assoctations are in this group. The soils are deep;
nearly level and very gently sloping; and somewhat
excessively drained, somewhat poorly drained, and wel!
drained. Most of the acreage near the Elkhorn River is
rmixed native grasses and trees. This area is used for
grazing and for wildlife habitat. The acreage farthest
fram the river is cultivated and farmed drytand. A smat!
part of this area is irrigated by gravity systems. Soil
blowing, droughtiness, and flooding are the main
hazards. in places, wetness due to the seasonal high
water table is a limitation. Improving the fertility of these
soifs is an important concern of management. ¥ the area
is used for range, maintaining the grasses in good
condition is the principal concern.
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8. Inavale-Boel-Ord association

Deep, nearly level and very gently sfoping, somewhat
excessively drained and somewhat poorly drained,
sandy, loamy, and silty soifs that formed in alluviurn; on
bottom lands

This association consists mainly of bottom lands of the
Elkhorn River valiey. The soils are mainly nearly level
and very gentiy sloping, but a few areas are gently
undulating , A few areas are dissected by shaliow
swales and old channels.

This association makes up about 10,050 acres or
about 4 percent of the county. It is about 32 percent
Inavale soils, 25 percent Boel soils, 15 percent Ord soils,
and 28 percent soils of minor extent.

The tnavale soils are in channeled areas adjacent to
the Elkhorn River. They are deep, somewhat excessively
drained, and nearly level or very gently sloping soils.
Typicaily, the surface layer is dark grayish brown, very
friable loamy fine sand 7 inches thick. Below this is a
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transitional layer of grayish brown, very friable ioamy fine
sand 5 inches thick. The underlying material is stratified,
light brownish gray, grayish brown, and light gray fine
sand to a depth of 80 inches.

The Boel soils are on bottom lands of the Elkhorn
River valley. They are deep, somewhat poorly drained,
nearly level soils. Typically, the surface layer i1s very dark
grayish brown, very friable ioam about 8 inches thick.
Below this is a transitional layer of dark grayish brown,
very fiable fine sandy loam about 8 inches thick. The
underlying material is mottled fine sand. it is very pale
brown in the upper part and light brownish gray in the
lower part to a depth of 80 inches.

The Ord soils are on bottom lands. They are deep,
somewhat poorly drained, nearty level soils. Typically,
the surface layer is very dark grayish brown, very friable
silt toam about 9 inches thick. The subsurface layer is
dark gray, very friable siit loam about 10 inches thick.
Below this is a transitional fayer of gray, very friable fine

Figure 6 —Typicat pattern of soils in the inavale-Boel-Ord association, showing the relationship of scils to topography and parent material.



16

sandy ioam about 10 inches thick. The underlying
material is stratified. It is light brownish gray fine sand in
the upper part, light gray loamy fine sand in the middle
part, and light brownish gray fine sand in the lower part
to a depth of 80 inches.

Of minor extent in this association are the Barney,
Cass, and Marlake Variant soils, and, in addition, Pits
ang Dumps and Riverwash. Barney and Marlake Variant
soils are in old oxbow stream channels at a lower
elevation than the major soils. Cass soils are well
drained and at a higher elevation than the major soils.
Pits and Dumps and Riverwash are near channels of the
Elkhorn River,

Very few farmsteads are in this association. Most of
the acreage is in mixed native grasses and trees or is
seeded lo introduced grasses. These areas are used
mainly for grazing catile. They are also used for
recreation areas and as wildlife habitat. Wildlife common
to the area are fairly abundant in this association. A few
smali areas of soils are used for cultivated crops. Corn
and soybeans are the main crops. These areas are
poorly suited to irrigation because of the hazard of
fiooding, wetness from the seascnal high water table,
and the high risk of soil blowing.

Soil blowing, droughtiness, and flooding are hazards if
these soils are used for cuitivated crops. Conserving
moisture, maintaining a plant cover, and improving
fertility are concerns of management. Proper grazing use
and a planned grazing system are needed if the soils are
used for rangeiand.

The farms in this association average about 300 acres.
Most of the owners or operators reside in areas outside
of this association. The farms mostly consist of
combination cash-grain and livestock enterprises, with
headqguarters in areas adiacent to this association. Water
for use by livestock is available from streams. Most of
the cattle and hogs raised are marketed in Norfolk or
shipped to larger cities outside the county. Most cash-
grain crops are sold locally.

9. Gibbon-Ord-Cass association

Deep, nearly level, somewhat poorly drained and well
drained, sifly and loamy soils that formed in alfuvium, on
bottom lands

This association consists mainiy of nearly levet bottom
lands of the Elkhorn River valley.

This association makes up about 8,000 acres or about
2 percent of the county. [t is about 42 percent Gibbon
soils, 26 percent Ord soils, 23 percent Cass seils, and
10 percent soils of minor extent,

The Gibbon soils are on bottom lands. These soils are
deep, nearly level, and somewhat poorly drained.
Typicaily, the surface iayer is dark gray, friable,
calcareous silty clay loam about 8 inches thick. The
subsurface layer is gray, friable, calcareous silty clay
loam about 10 inches thick. It is dark gray in the upper
part and gray in the middie and lower parts. The
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underlying material is fight brownish gray loam in the
upper part and light gray, stratified fine sand and loamy
fine sand in the lower part to a depth of 80 inches.

The Ord soils are on bottom lands. These soils are
deep, nearly level, and somewhat poorly drained.
Typically, the surface layer is very dark grayish brown,
very friable sift foam about 8 inches thick. The
subsurface iayer is dark gray, very friable silt loam about
10 inches thick. Below this is a transitional layer of gray,
very friable fine sandy loam about 10 inches thick. The
underlying material is stratified. 1t is light brownish gray
tine sand in the upper part, light gray loamy fine sand in
the middle part, and light brownish gray fine sand in the
lower part to a depth of 60 inches.

The Cass soils are on bottom lands. These soils are
deep, nearly level, and well drained. Typically, the
surface layer is dark grayish brown, very friable fine
sandy loam about 7 inches thick. The subsurface layer is
dark grayish brown, very friable fine sandy loam about 9
inches thick. Below this is a transitional layer of brown,
very friable, very fine sandy loam about 14 inches thick.
The underlying material is pale brown fine sand stratified
with thin layers of silt loam, loam, and fine sandy loam to
a depth of 60 inches.

Ot minor extent in this association are the Colo, Lamo,
Muir, and Zook soils. The Colo and Lamao soils are in
positions on the landscape similar to the major Gibbon
and Ord soils. The wel! drained Muir soils are on low
stream terraces. Zook soils are in g iower position than
the major soils.

Farms in this association are diversiiied and are mainly
a combination of cash-grain and livestock enterprises.
Most of the acreage is used for dryland crops and
pasture. Corn, soybeans, grain sorghum, and alfalfa are
the main crops. A few areas are irrigated. Both gravity
systems and sprinkler systems are used. A small
acreage is in native grasses and is used for grazing or
mowed for hay. Some cattle and hogs are fattened for
market.

Wetness due to a seasonal high water table is the
main limitation of these soils. Surface drainage is needed
on siity clay loam and siit loam soils to improve the ease
of tillage. 'mproving fertility and tilth are the major
concerns of management. Soi! blowing is a hazard on
soils that have a suriace layer of fine sandy loam.

Farms in this association average about 400 acres.
Much of the grain and hay raised is ted to cattie and
hogs. The cash-grain crops are marketed locally. Most of
the cattle and hogs are marketed locally or shipped to
Norfolk or larger cities in adjacent counties.

sandy and loamy soils on stream terraces

One association is in this group. The soils are deep,
nearly level and very gently sloping, and somewhat
poorly drained and poorly drained. Most of the acreage
is cultivated and farmed dryland. A small acreage is in
native grass and is used for grazing or hay. Sprinkler
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irrigation is used in a few areas. Wetness in spring and
soil blowing in summer and faif are the principat hazards.
Maintaining fertility is the important concern of
management.

10. Elsmere-Ovina-Loup association

Deep, nearly level and very gently sloping, somewhat
poorly drained and poorly drained, sandy and loamy soils
that formed in eofian sands and afluvium, on stream
terraces

This association consists of nearly level and very
gently sloping soils on stream terraces.

This association makes up about 5,300 acres or about
2 percent of the county. |t consists of 83 percent
Eismere soils, 11 percent Ovina soils, 5 percent Loup
soits, and 21 percent soils of minor extent.

The Elsmere soils are on stream terraces. These soils
are deep, somewhat poorly drained, and nearly level.
Typically, the surface layer is dark gray and grayish
brown, very friable loamy fine sand about 11 inches
thick. Below this is a transitional layer of light brownish
gray, very friable loamy fine sand about 14 inches thick.
The underlying material is light gray, mottied fine sand to
a depth of 60 inches.

The Ovina soils are on stream terraces. These soils
are deep, nearly level and very gentiy sloping, and
somewhat poorly drained. Typically, the surface layer is
dark grayish brown loamy fine sand about 3 inches thick.
The subsurface layer is grayish brown loamy fine sand
about 5 inches thick. The underlying material is pale
brown loamy fine sand in the upper part, pale brown
loam and light brownish gray clay loam in the middle
part, and pale yeiiow, mottled fine sand in the lower part
to a depth of 60 inches.

The Loup soils are on stream terraces. These soils are
deep, nearly level, and poorly drained. Typically, the
surface layer is very dark gray, very friable fine sandy
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loam about 10 inches thick. The subsurface layer is very
dark gray, very friable fine sandy loam about 8 inches
thick. Below this is a transitional layer of gray, very
friable fine sandy loam about 4 inches thick. The
underlying materiat is light gray, mottied icamy fine sand
in the upper part and very pale brown, motiied fine sand
in the lower part to a depth of 60 inches.

Of minor extent in this association are mainly the
tawet and Thurman soils. The Lawet sc¢ils are poorly
drained and are in g lower position on the landscape.
The Thurman soils are scmewhat excessively drained
and are in a higher position on the landscape.

Farms in this association are diversified. They are
combination cash-grain and livestock enterprises. A large
part of this association is used for dryland crops. The
rest is in native grass and is used for grazing or mowed
for hay. A few areas are irrigated by a sprinkler system.
Corn, soybeans, grain sorghum, and alfalfa are the main
crops. This association is well suited to native grass
because it is subirrigated by the seasonal high water
table. Cattle and hogs are fatiened for market on most
farms, and some farms maintain dairy herds.

Wetness and soil blowing are the main hazards on
these soils. The semewhat poorly drained seifs have a
seasonal high water table that fluctuates between a
depth of 2 feet in most wet years and 4 feet in most dry
years. Somewhat poorly drained soils can be farmed in
most years without tile drainage. The poorly drained soils
have a seasona! high water table that fluctuates between
a depth of 1 foot in most wet years and 3 feet in most
dry years. Poorly drained soils are better suited to native
grass than to farming. Maintaining fertility is a concern of
management if the soils are used for cropland.

The farms in this association average about 400 acres.
Most of the farmsteads are located in areas adjacent o
this association and on seils in higher positions on the
landscape. Cash-grain crops are mostly marketed locally.
Feeder catile and hogs are mostly sold locally or
shipped to Norfolk or larger cities in adjacent counties.
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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 o determine the suitability and
potential 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 soit 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 unil
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
limitations to be considered in planning management.

Soils that have profiles that are almost alike make up
a soi series. Except for differences in texture of the
surface layer or of the underlying material, all the soils of
a series have major horizons that are simiar in
composition, 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
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 detaited soll
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that atfects use or
management. For example, Shell loam, 0 to 1 percent
slopes, is one of several phases in the Shell series.

Some map units are made up of two or more major
soils. These map units are called soil complexes, s0il
assaciations, or undifferentiated groups.

A soif complex consists of two or more soits that occur
as areas so intricately mixed or so small that they cannot
ne shown separately on the soit maps. The pattern and
proportion of the soils are somewhat similar in all areas.
inavale-Boel complex, channeled 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 soils have properties that differ
substantially from those of the major soil or soils. Such
gifferences could significantly affect use and
management of the solis in the map unit. These
dissimitar scils are described in each map unit. Also,
some of the more unusual or strongly contrasting soils
arc identified by a special symbol on the soil maps.

This survey includes some misceflaneous areas. Such
areas have little or no soil material and support little or
no vegetation. Riverwash is an example. Some
miscellaneous areas are large enough to be delineated
on the soil maps. Some that are too small to be
delineated are identified by a special symbol on the soii

map

gives the acreage and proportionate extent of
each map unit. Other tables (see [Summary of tables”)
give properties of the soils and the Timitations
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

Some soil boundaries and soil names may not agree
with those of adjoining areas in adjacent counties. This
discrepancy is the result of changes or refinements in
series concepts, changes in the acreage or relative
extent of mdividual soils, slope groupings, and
application of the latest classification system.

AcC—Alcester silty clay loam, 2 to 6 percent
slopes. This deep, well drained, gently sloping soil is on
foot slopes generally below loess uplands Areas
are long and narrow and range from about 10 to 100
acres.

Typically, the surface layer is dark gray, friable silty
clay loam about 8 inches thick. The subsurface layer is
dark grayish brown, friable silty clay loam about 14
inches thick. The subsoit is friable silty clay loam about
36 inches thick. It is brown in the upper part, grayish
brown in the middie part, and brown in the lower part.
The underlying material is pale brown, caicareous sit
loar to a depth of B0 inches. in some small areas, this
soll is grayish brown below a depth of 48 inches. In
other small areas, the surface soil is less than 20 inches
thick. Some small areas are nearly level.

Included with this soil in mapping are small areas of
Colo, Hobbs, and Nora soils. The commonly flooded
Hobbs soils and somewhat poorly drained Colo seils are
in narrow upiand drainageways and are in a lower
position on the tandscape than Alcester soil. Nora soils
have a thinner, dark surface layer and are on loess
uplands. The included soils make up about 5 to 15
percent of the map unit.

The permeability of this Alcester soil is moderate. and
the available water capacity is high. The organic matter
content is moderate, and natural fertility is high. The
intake rate of water is low. Runoff is medium. The
surface layer is easily tilled through a narrow range of
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Figure 7.—Alcester soils are on the lower slopes, Nora soils are on the middle slopes, and Crofton soils are on the upper slopes.

moisture conditions. Moisture is released readily to
plants.

Most of the acreage of this soil is used for cultivated
crops. Some of the acreage is seeded to introduced
grass and is used for grazing or mowed for hay.

Under dryland farming, this soil is suited to corn, grain
sorghum, soybeans, oats, and alfalfa. Conservation
tillage practices, such as discing and chiseling, keep
crop residue on the surface and help to prevent erosion
and control runoff. Terraces, contour farming, and
grassed waterways also help to control erosion and
protect the area from runoff from soils in higher lying
positions. Returning crop residue to the soil and
including grasses and legumes in the cropping sequence
help to maintain and improve the content of organic
matter and fertility.

If irrigated, this soil is suited to both sprinkler and
gravity systems of irrigation. All crops commonly raised
in the area, including corn, soybeans, and alfalfa can be
grown. Bench leveling can be used to lower the effective
gradient. Contour furrows are suited if they are used with
terraces and grassed waterways, and if an adequate

amount of crop residue is kept on the surface. This soil
needs to be protected from runoff from soils on the
higher lying slopes. Conservation tillage practices, such
as discing or chiseling, help to control runoff. Terraces
and grassed waterways also help to control runoff.

This soil is suited to introduced grasses for pasture.
Cool-season grasses, such as smooth brome,
orchardgrass, or tall fescue, can be mixed with alfalfa.
Pasture grasses can also be used in sequence with row
crops as part of the cropping system. Proper stocking
and rotation grazing help to keep the desired grasses in
good condition. Applications of fertilizer and irrigation
water increase the growth and vigor of grasses.

This soil provides a good site for planting trees and
shrubs in windbreaks. Seedlings generally survive and
grow if competing grasses and weeds are controlled.
Undesirable weeds can be controlled by cultivation
between the rows and careful use of appropriate
herbicides, or by hand hoeing in the row.

This soil is well suited to septic tank absorption fields.
For sewage lagoons, grading is required to modify the
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slope or shape the lagoon. Sealing or lining the floor of
the lagoon to prevent seepage is needed.

Foundations for huildings need to be strengthened and
backfilled with coarse material to prevent damage by the
shrinking and swelling of the soit. Runoff from higher
lying areas should be considered in the construction of
sanitary facilities, building sites, and roads or sireets.

Roads and streets need to be designed s¢ that the
surface pavement and subbase are thick enough to
compensate for low strength of the soll material. Using
coarser-grained material for the subgrade or base
rnaterial helps to ensure better performance. Crowning
the road by grading and constructing adequate side
ditches help to provide geod surface drainage and
reduce the damage caused by frost action.

This soil is in capability units lle-1, dryland, and ille-3,
irrigated. It is in the Sifty range site and windbreak
suitability group 3.

Ba—Barney loam, 0 to 2 percent slopes. This poorly
drained, nearly level soil is on swales and abandoned
channels of the Elkhorn River. The channels are from 1
foot to 3 feet deep. The scil is shailow over coarse sand
that contains a small amount of gravel. It is frequently
ponded. Areas range from 5 to 45 acres.

Typically, this scil has a surface layer of dark grayish
brown, friable loam about 6 inches thick. Below this is a
transitional layer of grayish brown, very friable loamy fine
sand about 4 inches thick. The underlying material is
light gray and very pale brown coarse sand that is
stratified with layers of fine sandy loam to a depth of 60
inches. fn some smatl areas, the surface layer is grayish
brown fine sand. In other areas, the surface layer is siit
lcam or silty clay loam. Channels make up 15 to 35
percent of the area.

Included with this soil in mapping are smal areas of
Boel, inavale, and Marlake Variant soils. The somewhat
poorly drained Beoei soils are in a slightly higher position
on the landscape than Barney soil. The somewhat
excessively drained Inavale soils are in a higher position.
The very poorly drained Marlake Variant soils are in a
fower position. The included soils make up 510 10
percent of the map unit.

The permeability of this Barney soil is rapid, and the
available water capacity is low. Runoff is very slow. The
organic matter content is moderate, and natural fertility is
low. This sofl has a seasonal high water table that
fluctuates from ponding in most wet years to a depth of
about 2 feet in most dry years. Moisture is released
readily to plants.

Most of the acreage of this soil is in native grass and
is used for grazing or mowed for hay. In some areas,
scattered trees grow along with the native grass. Some
areas are used as wildlife habitat.

This soil is not suited to cultivated crops or pasture
because of the seasonal high water 1able and frequent
ponding.

Rangeland is the best agricultural use of this soit.
improper timing of haying and mowing to improper
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heights reduce the protective vegetative cover and
cause deterioration of desired grasses.

This scil is not suited to trees and shrubs in
windbreaks because of frequent ponding and the
seasonal high water table.

This soil is not suited to septic tank absorption fields,
sewage lagoons, or buildings because it ponds
frequently and is subject to flooding. An allernate site is
needed.

Constructing roads on suitable, well compacted fill
maierial above the ponding level and providing adequate
side ditches for drainage help to protect roads from
damage by ponding and wetness from the seasonal high
water table.

This soil is in capability unit Vw-7, dryland. it is in the
Wet Land range site and windbreak suitability group 10.

Be—Belfore siity clay loam, 0 to 2 percent slopes,
This deep, nearly level, well drained soil is on broad
ridgetops and tablelands of uplands. It formed in loess.
Areas range from & to 250 acres.

Typically, the surface layer is dark grayish brown,
friabte sitty clay loam about 7 inches thick. The subsoil is
about 38 inches thick. It is brown, firm silty clay in the
upper part; brown and yellowish brown, firm silty clay in
the middle part, and light yellowish brown, friable silty
clay loam int the lower part. The underiying material is
fight yellowish brown silt loam tc a depth of 60 inches. In
a few small areas, the dark upper layers are more than
20 inches thick. In a few small areas, the underlying
material is siity clay loam.

Included with this soil in mapping are small areas of
Moody soifs. They have less clay in the subsoil than
Belfore soil and are on narrow ridgetops and side slopes
below the Belfore scil. Also included are small
depressional areas where the soil has a claypan subsoil.
The included soils make up about 3 to 8 percent of the
map unit.

The permeability of this Belfore soil is moderately
slow, and the available water capacity i1s high. The
organic matter content is moderate, and natural fertility is
high. Runoff is slow, and the intake rate of water is low.

Most of the acreage of this soil is cultivated. A small
acreage is used for pasturetand.

Under dryland farming, this soil is suited to corn,
soybeans, and cats. Alfalfa can be grown for hay and
pasture. if this soil is tilled when wet, it becomes cloddy
and hard upon drying. Repeated tillage when the soil is
wet tends to form a plowpan that slows the intake of
water and penetratiocn by most crop roots. Alfalfa roots
help to break up this plowpan. Returning crop residue 1
the soil improves tlith. Conservation tillage practices,
such as discing or chiseling, keep crop residue on the
surface and heip to keep the soil friable. No-till planting
is suited to row crops. Liming is generally needed for
iegumes.

If irrigated, this soil is suited to both gravity and
sprinkler systems of irrigation. Corn, soybeans, and
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alfalfa can be grown. Tilling the soil when it is wet
compacts the surface laver and slows the intake of
water. Alfalfa roots help to increase the intake of water.
Land leveling is generally needed to improve surface
drainage and increase the efficiency of the irrigation
systern. Liming is generally needed for legumes,

This seil is suited to introduced grasses for pasture.
Cool-season species. such as smooth brome or
orchardgrass, can be mixed with alfalfa. Pasture grasses
can also be used as part of a cropping sequence with
row crops. Proper stocking and rotation grazing help to
keep the desired grasses in good condition. Applications
of mitrogen fertilizer and irrigation water help to maintain
fertility and increase the growth and vigor of grasses.

This soil is suited to most trees and shrubs that can
tolerate the climate. Capabhitity for survival and growth
is good. Competition from undesirabie grasses and
weeds is a concerr. Undesirable plants can be
controlled by cultivation between the trees and carefui
use of appropriate herbicides, or by roto-tilling within the
row.

The moderately slow permeability of this soil is a
limitation for septic tank absorption fields. but this
limitation can generally be cvercome by ingreasing the
size of the absorption area. Sewage lagoons are well
suited to this soil.

The foundations for buildings need ta be strengthened
and backfiled with coarse material to prevent damage
from the shrinking and swelling of the soil.

Roads and streeis need to be designed so that the
surface pavement and subbase are thick enough to
compensate for low strength of the soill material.
Coarser-grained material for the subgrade or base
material can be used to ensure better performance. In
addition, base matenal can be mixed with additives, such
as hydrated lime. to help prevent shrinking and swelling.

This soll is in capability units |-1, dryland, and 1-3,
irrigated. 1t is in the Clayey range site and windbreak
suitability group 3.

Bn—Blendoen fine sandy loam, 0 to 2 percent
stopes. This deep, well drained, nearly level soil is on
stream terraces. it formed in loamy and sandy alluvium.
Areas range from § to 150 acres.

Typically, the surface layer is very dark gray, very
friable fine sandy loam about 9 inches thick. The
subsurface layer is dark gray, very friable fine sandy
loam about 7 inches thick. The subsoil is very friable fine
sandy loam about 20 inches thick. The upper part is dark
gray, and the lower part is dark grayish brown. The
underlying material is loamy fine sand to a depth of
about 60 inches. it is brown in the upper part and pale
brown in the lower part. In some small areas, the upper
part of the surface layer is loamy fine sand. In other
small areas, the surface layer is loam.

included with this soil in mapping are small areas of
Elsmere, Loretio, and Thurman scils. The somewhat
pootly drained Elsmere soils are in a lower position on
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the landscape than Blendon soit. Loretto soils have more
clay in the subscil and are in a slightly higher position on
the landscape. The somewbhat excessively drained
Thurman soils are in a higher position. The included soiis
make up 5 10 10 percent of the map unit,

The permeability of the Blendon soil is moderately
rapid in the subscil and rapid in the undetlying material.
The available water capacity is maoderate. The organic
matter content is moderate, and naturat fertility is high.
Runoff is slow. The intake rate of water is moderately
high. The surface layer is easily tifled through a wide
range of moisture conditions. Moisture is absorbed
readily and released readily to planis.

Most of the acreage of this sail is cuttivated. A few
areas are seeded to introduced grass and are used for
grazing or mowed for hay.

Under drytand farming, this soil is suited to corn,
sorghurn, soybeans, oats, and alfalfa. Socil blowing is the
main hazard. Mamtaining the fertility and content of
organic matter are the principal concerns of
management. Conservation tliage practices, such as
discing or chiseling, keep crop residue on the surface
and help to prevent sofl blowing and evaporation of sail
maoisture. Cover crops are also helpful.

if irrigated. this soil is suited to both gravity and
sprinkler systems of irrigation. Corn, soybeans, and
alfalia can be grown. Land leveling is generally needed,
but deep cuts should be avoided. Returning crop residue
to the soil and applying feediot manure help 1o control
soil blowing. Conservation tiltage practices, such as no-
titl planting, keep crop residue on the surface and help 1o
control soil blowing. The proper amount of water needs
to be applied to prevent leaching of nutrients.

This soil is suited to introduced grasses for pasture.
Cool-season grasses, such as smooth brome and
orchardgrass, can be mixed with alfalfa, or a cropping
sequence can be used that alternates these grasses
with row crops. Overgrazing reduces the protective
vegetative cover and causes deterioration of desired
grasses. Proper stocking and rotation grazing help to
keep the desired grasses in good condition. Applications
of nitrogen fertilizer and irrigation water help to improve
the vigor and growth of pasture grasses.

This soil provides a good site for trees and shrubs in
windbreaks. Capability for the survival and growth of
adapted species is fair. Soil blowing can be controlied by
maintaining strips of sod or a cover crop between the
tree rows. Cultivation should be restricted to the tree
row. Appropriate herbicides can be appiied, or the sail
can be roto-tilled to control weeds and grasses in the
TOW.

The contamination of the underground water table by
poliution from septic tank absorption fields is a hazard
on this soil. The floor of sewage lagoons needs o be
lined or sealed to prevent seepage. The walls or sides of
shallow excavations can be temporarily shored to
prevent sloughing or caving.

This soil is suited to the construction of buildings and
dwellings.
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Damage to roads and streets by frost action can be
reduced by providing good surface drainage. Crowning
the roadbed by grading and constructing adequate side
ditches help 1o provide the needed surface drainage.

This soil is in capability units lis-6, dryland, and lie-8,
irgated. It is in the Sandy range site and windbreak
suitability group 5.

Bp—Boel loam, 0 to 2 percent siopes. This deep,
somewhat poorly drained, nearly level soil is on bottom
lands of the Elkhorn River vailey. It is subject to
occasional flooding. Areas range from 5 to 50 acres.

Typically, the surface layer is very dark grayish brown,
very friable, calcareous loam about 8 inches thick. Below
this is a transiticnal layer of dark grayish brown, very
friable fine sandy icam about 8 inches thick. The
underlying material is light brownish gray, mottled fine
sand to a depth of 60 inches. Some small areas have a
surface layer of silt loam or fine sandy loam.

included with this soil in mapping are small areas of
Cass, Gibbon, Inavale, and Ord soils. The well drained
Cass soils are in a slighily higher position on the
landscape than Boel soil. Gibbon and Ord soils have
less sand in the upper part of the profile and are in a
simitar position on the landscape. The scmewhat
excessively drained tnavale soils are in a higher position.
The included soils make up 5 10 15 percent of the map
urit.

The permeability of this Beoel seil is rapid, and the
available water capacity is low. Runoff is slow. The
organic matter content is moderate. The seasonal high
water table is at a depth of about 1.5 feet in most wel
years and at a depth of about 3.5 feet in most dry years,
The water table is generally highest in winter and spring
and is at a depth of about 3 teet during most of the
growing season. The intake rate of water is moderately
high, and natural fertility is medium. The surface layer is
easily tilled through a fairly wide range of moisture
content. Moisture is released readily to plants.

Most of the acreage of this soil is in native grass and
is used for grazing or mowed for hay. in some of the
areas adjacent to river channels, trees and shrubs are
the dominant vegetation. A small acreage is used for
cultivated crops. Only a few areas are irrigated or in
pasture.

Under dryland farming, this soil is suited to corn,
sorghum, soybeans, and alfalfa. Small grain that is sown
in spring is generaily not grown because wetness delays
tilling and planting. Conservation tiliage practices, such
as chiseling and discing, keep crop residue on the
surface and help to prevent evaporation of soil moisture.
Fiooding can be controlied by dikes and levees.

if irrigated, this soil is suited to both gravity and
sprinkler systems of irrigation. Corn, grain sorghum, and
alfalfa are grown. Land leveling is generaily needed, but
deep cuts that expose the underlying matenai of fine
sand should be avoided. Because of the coarse textured
underlying material, the fength of runs needs to be short
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under gravity irrigation. Frequent, light applications of
water help o prevent teaching of nutrients and
herbicides through the soil. In some areas, drainage
ditches can be used to improve surface drainage and
make tilage in spring feasible. Returning crop residue to
the soil and applying feedlot manure improve the organic
matter content and fertility and help to prevent the
evaporation of soil moisture.

This scil is suited 1o introduced grasses for grazing or
haying. Cool-season grasses, such as smooth brome,
orchardgrass, or reed canarygrass, can be mixed with
alfalfa. Overgrazing reduces the protective vegetative
cover and causes deterioration of desired grasses.
Proper stocking and rotation grazing help to maintain the
desired grasses. Applications of nitrogen fertilizer and
irrigation water increase the growth and vigor of grasses.

This soil is suited to native grasses that can tolerate
the seasonal high water table. Overgrazing, improper
timing of haying, or mowing to improper heights reduces
the protective vegetative cover and causes deterioration
of the naiive ptants. In addition, overgrazing when the
soit is wet causes compaction, and it becomes difficuit
for animals to graze or hay to be harvested. A planned
grazing system, proper grazing use, and timely
deferment from grazing or haying help to maintain or
improve the range condition.

This soil is suited to trees and shrubs in windbreaks.
Capability for the survival and growth of adapted species
is good if the plants selected can tolerate occasional
wetness. The establishment of seedlings can be difficult
in the spring of wet years. Undesirable weeds and
grasses can be controlied by cultivating between the
rows and using appropriate herbicides, or by rote-tiling in
the tree rows. Areas near the trees can be hoed by
hand.

This soil is generally not suitable for the construction
of buiidings or septic tank absorption fields because of
wetness, the hazard of flooding, and the poor filtering
capacity of the underlying material. An alternate site is
needed. The floors of sewage lagoons need 10 be
sealed or lined to prevent seepage. In addition, sewage
lagoons need to be diked as protection from flooding or
constructed on fill material so that the bottom of the
lagoon is raised to a sufficient height above the seasonal
high water table.

Constructing roads on suitable, well compacted fill
material above the flood level and providing adequate
drainage of side ditches and culverts heip to protect the
roads from flood damage and wetness.

This soil is in capability units tliw-4, dryland, and iilw-8,
irrigated. 1t is in the Subirrigated range site and
windbreak suitabifity group 2S.

BsC—-Boelus loamy fine sand, 2 to 6 percent
slopes. This deep, well drained, gently sloping soil is on
uplands. it formed in a layer of sandy material deposited
over loess. Areas range from 5 1o 100 acres.

Typically, the surface layer is dark grayish brown,_very
friable loamy fine sand about 11 inches thick
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Figure 8.—Profile of Boelus loamy fine sand. Typically,
this soil is made up of loamy fine sand about
26 inches thick deposited over silty clay loam
and silt loam. Depth is marked in feet.

Below this is a layer of subsoil that is brown, very friable
loamy fine sand about 13 inches thick. The layer of
subsoil that developed in loess is silty clay loam about
26 inches thick. It is pale brown in the upper part and
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light yellowish brown in the lower part. The underlying
material is light yellowish brown silt loam to a depth of
60 inches. In some small areas, the surface layer is fine
sand, and, in some areas, the surface layer is less than
10 inches thick. In a few areas, the soil is strongly
sloping. In some small areas, fine sand is below a depth
of 40 inches.

Included with this soil in mapping are small areas of
Loretto, Nora, Ovina, Thurman, and Valentine soils.
Loretto soils have more clay in the surface layer than
Boelus soil. They are in a similar position on the
landscape. Nora soils are in a lower position. The
somewhat poorly drained Ovina soils are also in a lower
position. The Thurman and Valentine soils have more
sand in the underlying horizons and are in slightly higher
positions on the landscape than Boelus soil. The
included soils make up about 10 to 15 percent of the
map unit.

The permeability of this Boelus soil is rapid in the
upper part of the profile and moderate in the lower part.
Runoff is slow. The available water capacity and the
intake rate of water are high. The organic matter content
is moderately low, and natural fertility is medium. The
surface layer is easily tilled through a wide range of
moisture conditions. Moisture is released readily to
plants.

Most of the acreage of this soil is used for cultivated
crops. A few areas are in native grasses or seeded to
introduced grasses. These areas are used for grazing or
mowed for hay.

Under dryland farming, this soil is suited to corn,
sorghum, soybeans, oats, and alfalfa. Soil blowing and
water erosion are the main hazards. Conservation tillage
practices, such as discing and chiseling, keep crop
residue on the surface and help to lessen soil blowing
and evaporation of soil moisture. A no-till planting
system can be used for row crops. Terraces, grassed
waterways, and contour farming help to prevent water
erosion. Applying feedlot manure helps to improve the
organic matter content and fertility of the soil.

If irrigated, this soil is suited to a sprinkler system of
irrigation. Corn, soybeans, grain sorghum, and alfalfa can
be grown. Soil blowing and water erosion are the main
hazards. Maintaining fertility is an important concern of
management. Conservation tillage systems, such as
discing and chiseling, keep crop residue on the surface
during and after planting and help to control soil blowing
and water erosion. Contour furrowing is suited if it is
used with terraces and grassed waterways, and if an
adequate amount of crop residue is left on the surface.

This soil can be seeded to introduced pasture grasses
to effectively control erosion. Cool-season grasses, such
as smooth brome, orchardgrass, or tall fescue, can be
mixed with alfalfa. Separate pastures of cool-season
grasses and warm-season grasses can be used to
provide a long season of grazing. Introduced grasses
also can be used as part of a cropping sequence with
row crops. Overgrazing reduces the protective vegetative
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cover and causes deterioration of desired grasses.
Proper stocking and rotation grazing help to keep the
grasses in good condition. Applications of nitrogen
fertilizer and irrigation water increase the growth and
vigor of pasiure grasses.

This soit is suited to native grasses for rangeland. Use
of the soll for range is an effective way to control soil
blowing. Overgrazing, improper timing of haying, or
mowing to improper heights reduces the protective
vegetative cover and causes deterioration of desired
grasses. The reduction of protective cover can cause
severe losses by soil blowing. A planned grazing system,
proper grazing use, and timely deferment from grazing
help to maintain or improve the range condition.

This soil generally provides a good site for trees and
shrubs in windbreaks. Capability for the survival and
growth of adapted species is fair. Lack of adequate
maeisture and the hazard of soil blowing are the principal
concerns of management. Planting a cover crop
between the rows helps to prevent soil blowing.
Undesirable grasses and weeds can be controlied by
cultivation between the trees and careful use of
appropriate herbicides, or by roto-tilling in the row.

This soil is suited to septic tank absorption fields. The
floors of sewage lagoons need to be sealed or lined to
prevent seepage. Grading is also needed to modify the
siope and shape the lagoon.

The foundations for buildings and dwellings need 10 be
strengthened and backfiled with coarse material to
prevent damage from the shrinking and sweling of the
soil.

Roads and streets need to be designed so that the
surface pavement and subbase are thick enough to
compensate for low strength of the soil material.
Coarser-grained material for subgrade or base material
can be used t¢c ensure better performance.

This soil is in capability unitg {He-8, dryland, and llle-
10, irrigated. 1t is in the Sandy range site and windbreak
suitability group 5.

Cf{—Cass fine sandy loam, 0 to 2 percent slapes.
This deep, well drained, nearly level soil is on bottom
lands along major stream valleys. [t is subject to rare
flooding. Areas range from 5 to several hundred acres.

Typicaliy, the surface iayer is dark grayish brown, very
friable fine sandy loam about 7 inches thick. The
subsurface layer is dark grayish brown, very friable fine
sandy loam about @ inches thick. Below this is a
transitional layer of brown, very friable very fine sandy
{oam about 14 inches thick. The underlying material is
pale brown fine sand stratified with thin tayers of silt
loam, loam, and fine sandy loam to a depth of 60 inches.
In some areas, the upper part of the surface layer is
loamy fine sand. In other areas, it is loam,

Included with this scil in mapping are smalt areas of
Boel, Inavale, and Crd soils. All of these soils are in
lower positions on the bottom lands than Cass soil and
have more sand in the upper part of the profite. The
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included soits make up about 5 to 10 percent of the map
unit.

The permeability of this Cass soil is moderately rapid
in the upper part of the profile and rapid in the lower
part. The intake rate of water is moderately high, and the
available water capacity is moderate. The organic matter
content is moderateiy low, and natural fertility is medium.
Runoff is slow. The surtace layer is easily tiled through a
fairly wide range of moisture conditions. Moisture is
released readily to plants.

Most of the acreage of this soil 1s used for cultivated
crops. A few areas are in native grass and are used for
grazing or mowed for hay.

Under dryland farming, this soil is suited to corn,
sorghumn, soybeans, and aifalfa. Droughtiness and soil
blowing are the main hazards. Maintaining fertility is a
concern of management. Conservation tillage practices,
such as discing, chiseling, and no-tifl planting, keep crop
residue on the surface and help to prevent soil blowing
and conserve soil moisture. Cover crops are also helpful.
Returning crop residue to the soil heips to control soil
blowing, maintain the content of organic matter, and
improve the fertility of the soil.

If trrigated, this soil is suited to both gravity and
sprinkler systems of irrigation. Corn, soybeans, grain
sorghum, and alfaifa are grown. Where tand grading is
needed, deep cuts should be avoided. Land leveling
increases the efficiency of the irrigation system. Because
of the underlying material of fine sand, light, frequent
applications of water and short length of runs are
needed to prevent leaching of plant nutrients and
herbicides below the depth of the plant roots.
Conservation tillage practices, such as discing or
chiseling, help to prevent soil blowing. Keeping crop
residue on the surface and applying feedlot manure help
to maintain the content of organic matter and improve
the fertiity of the soil.

This soil is suited to cool-season grasses, such as
smooth brome, tall fescue, and orchardgrass, mixed with
alfalta. introduced grasses can be used as part of a
cropping sequence that alternates with row crops. Single
Species, warm-season grasses are also suited to this
soil. Separate pastures of cool-season grasses and
warm-season grasses can be used for a long season of
grazing. Overgrazing reduces the protective vegetative
cover and causes deterioration of desired grasses.
Proper stocking and rotation grazing heip to keep the
desired grasses in good condition. Application of
nitrogen fertilizer commonly increases the growth and
vigor of introduced grasses.

This soil is suited to use as rangeland. Use of the soil
for range is an effective way to controt soil blowing.
Overgrazing, improper timing of haying, or mowing to
improper heights reduces the protective vegetative cover
and causes deterioration of desired grasses. A planned
grazing system, proper grazing use, and timely
deferment from grazing or haying help to maintain and
improve the range condition.
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This soil provides a good site for the planting of trees
and shrubs in windbreaks. Capability for the survival of
adapted species is generally good. Sod or a cover crop
can be established between the rows to help control soil
blowing. Cultivation or use of appropriate herbicides to
control grass and weeds should be restricted to the tree
row, or to the areas that can be heed by hand or roto-
tiied.

If this soil 1s used for sanitary facilities and buiiding
sites, the hazard of rare flooding needs to be
considered. Extreme care should be taken so that the
underground water table does not become polluted by
seepage from septic tank absorption fields. Lining or
sealing the floor of sewage lagoons is needed to prevent
seepage. Diking can help to prevent flooding.

Dwellings and buildings can be constructed on
elevated, well compacted fill material above the flood
level 1o protect against flooding. The walis or sides of
shallow excavations can be temporarily shored to
prevent sloughing or caving.

Constructing roads on suitable, well compacted fill
material above the flood levet and providing adequate
side ditches and culverts for drainage help to protect
roads from flood damage. Crowning the road by grading
and constructing adequate side ditches help to provide
good surface drainage and reduce the damage caused
by frost action.

This soil 1s in capability units lis-8, dryland, and lis-8,
irrigated. it is in the Sandy Lowland range site and
windbreak suitability group 1.

CnC—Ciarno loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on ridgetops
and side slopes of uplands. It formed in glacial till. Areas
range from 5 to 100 acres.

Typically, the surface layer is dark grayish brown,
friable loam about 8 inches thick. The subsoil is clay
loam about 22 inches thick. The upper part is brown and
friable; the middle part is brown and firm; and the lower
part is pale brown, calcareous, and friable. The
underlying material is light gray, mottled, calcareous clay
loam to a depth of 680 inches. It containg small gravel,
pebbles, or stones. The depth to lime is 22 inches.
Some small areas are made up of reddish loamy
material of the Loveland Formation. Other smalf areas
have a surface layer less than 6 inches thick. in some
areas, the surface layer is fine sandy loam or silt loam.
Pebbles are on the surface in many places.

Included with this soil in mapping are small areas of
Blendan, Hadar, Lawet, and Thurman seils. The
moderately coarse-textured Blendon soils are in a lower
position on the landscape than Clarno soil. Hadar soils
have a sandy surface layer and are in a similar position
on the landscape. The sandy Thurman soils are in a
higher position, and the poorly drained Lawet soils are in
a lower position. The included soils make up 10 1o 20
percent of the map unit.

The permeability of this Clarno soll is moderately siow,
and the available water capacity is moderate. The
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organic matter content is moderate, and natural fertility is
medim. The intake rate of water is moderately low.
Runcff is medium. The surface layer is easily tilled
through a fairly narrow range of moisture conditions.
Moisture is refeased readily to plants.

Most of the acreage of this scil is cultivated. A few
areas are in pasiure and rangeland and are used for
grazing or mowed for hay. A few areas are used for
homesites.

Under dryland farming, this soll is suited 1o corn,
soybeans, sorghum, and altalfa. Water ergsion is the
principal hazard. Maintaining the fertility and organic
matter content are concerns of management. Terraces,
contour farming, and grassed waterways can be used to
help control runcif and erosion. Conservation tillage
practices, such as chiseling and discing, keep crop
residue on the surface and help to prevent water
grosion. Returning crop residue to the soil afso helps to
maintain fertility and improve tilth,

This soil is suited to sprinkler irrigation. It alse is suited
to gravity irrigation if it is bench leveled or contour
furrowed and if terraces and grassed waterways are
established and an adequate amount of crop residue is
kept on the surface. Corn, soybeans, and alfalfa can be
grown. Water erosion and runcff are concerns of
management. The rate of water application shouid be
carefully controlled. Conservation tillage practices, such
as chiseling or discing, leave crop residue on the surface
and help to prevent water erosion and runocff. Returping
crop residue to the soil and applying feedlot manure help
to maintain the organic matter content and fertility and
improve tilth,

The use of this soil for pasture is an effective way to
control erosion. Cool-season grasses, such as smooth
brome, orchardgrass, or tall fescue, can be mixed with
alfaifa. Separate pastures of cool-season grasses and
single species, warm-season grasses can be used for a
iong season of grazing. Introduced grasses can also be
used in a cropping sequence with row crops.
Overgrazing or grazing when the soil is wet reduces the
protective vegetative cover and causes deterioration of
desired grasses. Proper stocking and rotation grazing
help to keep the grasses in good condition. Applications
of nitrogen fertilizer and irrigation water increase the
growth and vigor of grasses.

This seil is suited to native grasses for rangeland. Use
ot the soil for range is an effective way to help control
erosion. Overgrazing, improper timing of haying, or
maowing to improper heights reduces the protective
vegetative cover and causes deterioration of the native
ptants. A planned grazing system, proper grazing use,
deferred grazing, and restricted use during very wet
periods help to maintain the desired range condition.

This soil provides a good site for trees and shrubs in
windbreaks. Capability is good for the survival and fair
for the growth of adapted species. Competition for
moisture from weeds and grass is the main management
concern. Cultivation between the rows and careful use of
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appropriate herbicides can help to control weeds and
grasses. Planting trees on the contour and using
terraces help to contro! erosion and runoff.

The moderately slow permeability of this soil is a
limitation for septic tank filter fields, but this limitation
can generally he ocvercome by increasing the size of the
absorption field. Gragding is needed to modity the slope
and shape the sewage lagoeon, and lining or sealing the
floor is needed 1o prevent seepage.

Foundations of buildings need to be strengthened and
backfilled with coarse material to prevent damage from
the shrinking and swelling of the sl

Roads and streets need to be designed so that the
surface pavement and subbase are thick enough to
compensate for the low strength of the soil material.
Coarser-grained material for subgrade or base material
can be used to ensure better performance.

This soil 1s in capability units lle-1, dryland, and Ille-4,
irrigated. It is in the Silty range site and windbreak
sutability group 3.

CnD—Clarno ioam, 6 to 11 percent slopes. This
deep. well drained, strongly sloping soil is on side slopes
and ridgetops of uplands. it formed in glacial till. Areas
range from 5 to 50 acres.

Typically, the surface layer is dark grayish brown,
friatle ioam about 8 inches thick. The subsol is about 20
inches thick. It is grayish brown, friable clay loam in the
upper part and light brownish gray, mottied, firm clay
loami in the lower part. The underlying material is fight
yeliowish brown, mottied clay loam to a depth of 60
inches. It has a few pebbles and stones. Depth to lime is
20 inches. Some small areas have a surface layer less
than & inches thick, and other areas have a surface layer
of fine sandy toam or silt loam. in places, this soil has a
slope of 11 10 15 percent.

Included with this soil in mapping are small areas of
Blendon, Hadar, and Thurman soils. The moderately
coarse-textured Blendon seils are in a slightly lower
position on the landscape than Clarno scil. Hadar soils
have a sandy surface layer and are in a simitar positicn
on the landscape. The somewhat excessively drained
Thurman soils are in a higher position. Also included in
some areas is a soil that formed in regdish brown loamy
material of the Loveland Formation. The included soils
make up about 10 to 20 percent of the map unit.

The permeability of this Clarno soi is moderately siow,
and the available water capacity is moderate. The
organic matter content is moderate, and naturai fertifity is
medium. The intake rate is moderately low. Runoff is
rapid. The surface layer is easily tilled through a fairly
narrow range of moisture conditions. Moisture is
released readily to plants.

Most of the acreage of this soil is used for cuitivated
crops. A few small areas are in native grass and are
used for grazing or mowed for hay. A few areas near
urban developments are used for residential housing.

Under dryland farming, this soil is suited to corn,
soybeans, sorghum, oats, and alfalfa. Water erosion is

27

the main hazard. Improving fertility is a concern of
management. Terraces, contour farming, and grassed
waterways help to control erosion and runoif.
Conservation tillage practices, such as no-till planting or
disc-planting, keep crop residue on the surface and helfp
to control erosion and runoff. Returning crop residue to
the soil also helps to prevent excess evaporation of soil
moisture.

If irrigated, this soil is suited to a sprinkler system of
irrigation, but it is not suited to a gravity system. Corn,
grain serghum, and soybeans are poorly suited because
of the erosion hazard. The hazard of water erosion is
severa, Terraces, contour farming, grassed waterways,
and the proper rate of water application help to control
erosion and runcff. Conservation tiitage practices, such
as discing, chiseling, or no-till planting, keep crop residue
on the surface and help to prevent runoff and control
erosion. Applying feedlot manure helps to maintain or
improve the fertility of the soil.

This soil is suited to infroduced grasses for pasture.
Use of this soil for pasture is an effective way to control
ergsion. Cool-season grasses, such as smooth brome,
orchardgrass, or tall fescue, can be mixed with alfalia.
Separate pastures of cool-season grasses and single
species, warm-season grasses can be used for a long
season of grazing. Introduced grasses can also be used
as part of a cropping sequence with row crops.
Overgrazing reduces the protective vegetative cover and
causes deterioration of desired grasses. Proper stocking
and rotaticn grazing help 1o keep the grasses in good
condition. Applications of commercial fertilizer and
irrigation water increase the vigor and growth of grasses.

This soil is suited to native grasses for rangeland.
Native grasses control ergsion effectively if they are well
managed. Overgrazing, improper methods of haying, or
mowing to improper heights reduces the vegetative
cover and causes deterioration of desired grasses.
Reduction of the protective cover can cause severe soil
losses by water erosion. A ptanned grazing system,
proper grazing use, and deferred grazing help to
maintain or improve the range condition.

Thig soit generally provides a good site for trees and
shrubs in windbreaks. Capability is good for the survival
and fair for the growth of adapted species. Water
erosion, drought, and moisture competition from weeds
and grasses are the main hazards. Planting trees on the
contour and terracing help to prevent runoff and erosion.
Timely cultivation between the tree rows and careful use
of appropriate herbicides in the row help to control
weeds and grasses. Supplemental watering may be
needed for new plantings during periods of low rainfall.

The moderately stow permeability and slope of this sail
are iimitations for septic tank filter fields. These
limitations can generally be overcome by increasing the
size of the absorption area and installing the absorption
field on the contour. Land shaping and grading are
needed to modify the slope for sewage lagoons.

Dwellings and smalt commercial buildings need to be
properly designed o fit the slope, or the seil can be
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graded to an acceptable gradieni. Foundations for
buildings need to be strengthened and backfitled with
coarse material to prevent damage by the shrinking and
swelling of the soil.

Roads and streets need to be designed so that the
surtace pavement and subbase are thick enough to
compensate for the low strength of the soil material.
Coarser-grained material for subgrade or base material
can be used to ensure better performance.

This soil is in capability units Hle-1, dryland, and 1Ve-4,
irrigated. it is in the Silty range site and windbreak
suitability group 3.

Co—Colo silty clay leam, 0 to 1 percent slopes.
This deep. somewhat poorly drained, nearly level soil is
on bottom lands of major creeks and on the lower ends
of narrow upland drainageways. It is subject to
occasional flooding. Areas range from 10 to 50 acres.

Typically, the surface layer is very dark gray. friable
silty clay loam about 8 inches thick. The subsurface layer
is very dark gray. friable and firm silty clay loam about 20
inches thick. The fransitional layer is dark gray, firm silty
clay icam about 12 inches thick. The underlying material
is gray silty clay lcam to a depth of 80 inches. In some
areas, carbonates are in the lower part of the profila. In
a few areas, the surface layer is an overwash of
stratified, grayish brown and dark grayish brown silty clay
loam or silt ioam.

Included with this soil in mapping are small areas of
Kezan, Lamo. Hobbs, and Shell scits. The poorly drained
Kezan sails and the calcareous Lamo soils are in
positions on the landscape similar to Colo soil. The weli
drained Hobbs soils are in a slightly higher position. The
well drained Shell soils are in a higher position. The
included soils make up about 10 to 15 percent of the
map unit.

The permeabifity of this Colo soil is moderately slow,
and the avaiiable water capacity is high. Runoff is slow.
The soil has a seasonal high water table that is at a
depth of about 2 feet in most wet years and at a depth
of about 3 feet in most dry years. The water table is
generally highest early in spring. The organic matter
content and natural fertility are high. The intake rate of
water is low. The surface layer is easily tilled through a
fairly narrow range of maisture conditions. Moisture is
released readily to plants.

Most areas of this soil are cultivated. A few areas are
seeded to ntroduced grasses and are used for grazing
or mowed for hay.

Under dryland farming, this soil is suited to corn,
soybeans, sorghum, and alfalfa. Wetness is the main
irmtation. Tillage s generally delayed in spring. Tile
drains can be installed, or V-shaped drainage ditches
can be constructed to help lower the seasonal high
water table if suitable outlets are available. Conservation
tillage practices, such as discing, keep crop residue on
the surface and help to prevent crusting and evaporation
of soil moisture,
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if irrigated, this soil is suited to both gravity and
sprinkler systems of irrigation. Corn, grain sorghum, and
alfalfa can be grown. Tillage is commonly delayed in the
spring of most years. Perforated tile can be installed, or
V-shaped drainage ditches can be constructed to
improve drainage it a suitable outlet is available. Land
leveting helps to improve the surface drainage and
increase the efficiency of the irrigation system. Returning
crop residue to the surface and adding feedtot manure
help to maintain fertility of the soil and improve tith.

This soil is suited to introduced grasses used for
pasture. Proper stocking and rotation grazing help to
keep the grass in good condition. Cool-season grasses,
such as smocth brome and reed canarygrass, or single
species, warm-season grasses can be grown.
Overgrazing reduces the vegetative cover and
encourages the growth of weeds and forbs. Grazing
whan the soil is wet causes compaction. Applying
fertilizer increases the growth and vigor of the grasses.

This soil is suited to native grasses for grazing or
haying. Using this soil for rangeland requires proper
management. Overgrazing, improper timing of haying, or
mowing to improper heights reduces the vegetative
cover and causes detertoration of the native plants.
Grazing when the soil is wet can cause surface
cempaction. Proper grazing use, restricted use during
wet periods, and fimely deferment from grazing or haying
help to maintain the grasses in good condition.

This soil is suited to trees and shrubs that can tolerate
wetness from the seasonal high water table and
occasionat flooding. Capability for the survival and
growth of adapted species is good. Undesirable grasses
and weeds are a commaon concern in windpreaks. These
plants can be controlled by cultivation and by careful use
of appropriate herbicides. Seedlings can be difficult to
establish during wet years.

This soil is generally not suited to septic tank
absorption fields or the construction of dwellings
because of wetness due to the seasonal high water
table and flooding. An alternate site is needed. Dikes are
needed to protect sewage lagoons from flooding. The
lagoon can also be constructed on fill material to raise
the hottom of the lagoon to a sufficient height above the
seascnal high water table.

Constructing roads on suitable, weil compacted fifl
material above the flood level and providing adequate
side ditches and culverts help to protect the roads from
fiooding and wetness. Roads and sireets need to be
designed so that the surface pavement and subbase are
thick enough to compensate for low strength of the soil
material. Using coarser-grained material for the subgrade
or hase material ensures better performance.

This soil is in capability units llw-4, dryland, and flw-3,
irrigated. It is in the Subirrigated range site and
windbreak suitability group 25,

CrC2—Crofton silt lvam, 2 to 6 percent slopes,
eroded. This deep, well drained, gently sloping soil is on
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narrow ridgetops of uplands. it formed in silty toess. Rills
are common after heavy rains. In most places, tiage i3
in the underlying material because the surface layer has
been partly removed by erosion. Areas range from 5 to
20 acres.

Typically, the surtace layer is pale brown, very friable,
calcareous silt icam about 5 inches thick. Below this is a
transitional layer of brown, very friable, calcareous sit
loam about 4 inches thick. The underlying material is
calcareous silt loam to a depth of 60 inches. It is brown
in the upper part and light yellowish brown in the lower
part. Lime concretions are commaon on the surface. In a
few small areas, the surface layer is thicker than typical.
in a few small areas, the soil has siopes of 6 to 11
percent. In some severely eroded areas, the underlying
material is exposed at the surface. Some small areas of
this underlying material are light gray.

Included with this seoil in mapping are smalt areas of
noncalcareous Moody soils, which are generally in a
higher position on the landscape than Crotton soil. Also
included are small areas of Nora soils, which are
generaily in & lower position. The included areas make
up about 10 to 20 percent of the map unit.

The permeability of this Crofton soi is moderate, and
the available water capacity is high. Runoff is medium.
The organic matter content and natural fenility are low.
The intake rate of water is moderate. The surface layer
is easily tilled through a fairly wide range of moisture
conditions. Water is released readily to plants. This soit
generally is low in nitrogen, phosphorus, and zinc.

Nearly all of the acreage of this soll is cultivated. A
few areas are seeded to introduced grasses and are
used for grazing or mowed for hay.

Under dryiand farming, this soil is suited to corn, grain
sorghum, cats, and alfalfa. Water erosion is difficult to
control if the soil is used for row crops. Conservation
tilage practices, such as discing or chiseling, and
stubble mulching keep crop residue on the surface and
help to control water erasion and prevent excessive loss
of soil meisture. Contour stripcropping also helps to
control erosion. Returning crop residue to the soil helps
to maintain the organic matter content and improve
fertility. Applying feedlot manure also helps to improve
fertiity.

If irrigated, this soil is suited to a sprinkler system of
irrigation. Corn, soybeans, and alfalfa can be grown.
Water erosion, runoff, and low fertility are concerns of
management. Conservation tillage practices, such as
discing or chiseiing, keep crop residue on the surface
and help to control water erosion and runoff. Terraces
and grassed waterways are alsc helpful. rrigation water
needs to he carefully controlied. Returning crop residue
to the soil and applying feedlot manure help to improve
the fertility and organic matter content of the soit.

If this soil is used for pasture, it is generally suited to
cocl-season grasses, such as smaooth brome,
orchardgrass, or tall fescue, mixed with alfalfa. Separate
pastures of cool-seasen grasses and single species,
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warm-season grasses can be used for a long season of
grazing. Pasture grasses also can be used in a cropping
sequence with row crops. Overgrazing reduces the
protective vegetative cover and causes deterioration of
desired grasses. Proper stocking, rotation grazing, and
weed control help to keep the grasses in good condition,
Application of cormnmercial fertitizer or feediot manure is
especially needed on this soil to improve fertility.

If this soil is used for windbreaks, trees and shrubs
that can tolerate a high content of lime are best suited
Water erosion is the principal hazard. Competition for
available moisture is a major hazard in the esiahlishment
of seedlings. Seedlings of adapted species generally
survive and grow if weeds and undesirable grasses are
controlled. Weeds can be controlled by good site
preparation and by timely cultivation between the tree
rows. Water erasion can be controlied if terraces are
used and tree rows placed on the contour.

This soil is suited to septic tank absorption fields and
dwellings. The floors of sewage lagoons need 1o be lined
or sealed to controf seepage. Grading is required 1o
modify the slope and shape the lagoon.

Roads and streets need to be designed so that the
surface paverment and subbase are thick enough to
compensate for low strength of the soil material. Using
coarser-grained material for the subgrade or base
material ensures better performance.

This soil is in capability units Hle-8, dryland, and ille-5,
irrigated. It is in the Limy Upland range site and
windbreak suitability group 8.

CrD2—Crofton silt loam, 8 to 11 percent slopes,
eroded. This deep, weill drained, strongly sloping soil is
on narrow ridgetops and short, uneven side slopes of
uplands. It formed in loess. Rills are common after heavy
rains. Erosion has not been uniform and, in places, the
surface layer is similar in color to the underlying material,
In many areas, tillage takes place in the parent material
because most of the original surface layer has been
eroded away. Areas range from 3 to 50 acres.

Typically, the surface layer is paie brown, very iriable,
calcareous silt loam about 6 inches thick. The
transitionat layer is brown, very friable, calcareous silt
loam about 5 inches thick. The underlying material is
light yellowish brown, calcareous silt loam to a depth of
80 inches. Lime concretions are commoen on the surface.
in some small areas, the underlying material is gray.

included with this soil in mapping are smali areas of
Nora soils. They are mainly on side slopes and are in a
lower position on the landscape than Crofton soil. Nora
soils do not have carbonates in the surface layer. The
inciuded soils make up 5 to 15 percent of the map unit.

The permeability of this Crofton soil is moderate, and
the available water capacity is high. Runoif is rapid. The
organic matter content and natural fertility are low. The
intake rate of water is moderate. Because of the high
content of lime, this soil is low in available phosphorus.
The surface layer is easily tiled through a fairly wide
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range of moisture conditions. Moisture is released readily
to plants.

Nearly atl of the acreage of this soil is used for
cultivated crops. A few smail areas are in native grass or
are seeded to introduced grasses.

This soil is poorly suited to dryland crops because of
the strong slopes and the hazard of erosion. Under
dryland farming. corn, cats, and alfaifa are grown. Water
erasion is the principal hazard. Loss of moisture by
runoff and maintenance of fertility are concerns of
management. Conservation tillage practices, such as
discing, chiseling, or no-tHi planting, keep crop residue
on the surface and help to control erosion and runoff.
Keeping crop residue on the surface also helps to
improve the organic matter content and conserve soil
maisture. Some areas of smoothly sioping soils can be
terraced and cultivated on the contour. Additions of
phosphate and zinc fertilizer and application of feedlot
manure heip to improve the fertility of the soil.

if irrigated. a sprinkler system is the only suitable
method that can be used. Row crops are poorly sutted
because of the strong slopes and high risk of ergsion.
Close-grown crops, such as alfalfa, are better suited.
Row crops, such as corn, can be grown occasicnally in a
crop rotation if the crop is carefully managed. Water
erosion is the main hazard. Controlling runoff and
improving fertility are management concerns.
Conservation tiliage practices, such as chiseling or
discing, are important measures because they keep crop
residue on the surface and help to controf erosion and
runoff and conserve soil moisture. The proper rate of
water application is needed. Terraces, contour farming,
and grassed waterways can be used to help control
erosion and runcfi. Applying feedlot manure helps to
maintain the organic matter content and fertility of the
Soil.

This soil is suited to introduced grasses for pasture.
Pastures generally consist of cool-season grasses, such
as smooth brome, orchardgrass, or tall fescue, mixed
with altalfa. Separate pastures of cool-season grasses
and single species, warm-season grasses can be used
for a long season of grazing. Pasture grasses can also
be used in rotation with row crops as part of a cropping
system. Overgrazing reduces the protective vegetative
cover, causes deterioration of grasses, and increases
the hazard of erosion. The proper amount of use and
rotation grazing help to keep desired grasses in good
candition. Applications of commercial fertilizers and
teedlot manure help o increase fertility. Irrigation
ncreases the vigor and growth of grasses.

This soil is suited to range. Using the soil for range is
an effective way to control erosion. Overgrazing,
improper timing of haying, or mowing to improper heights
reduces the protective vegetative cover and causes
deterioration of desired grasses. Reduction of the
protective grass cover can cause severe soil losses hy
water erosion. A planned grazing system, proper grazing
use, and deferred grazing belp to maintain or improve

Soil survey

the range condition. Eroded areas of cropland can be
seeded to native grasses to stabilize the seil and provide
usable forage.

This sail provides a fair planting site for trees and
shrubs in windbreaks. Capability for the survival and
growth of adapted species is fair. Only trees and shrubs
that can tolerate a high amount of calcium in the soil are
suited. Water ergsion and lack of adeguate moisture are
the main management concerns. Planting trees on the
contour and terracing store the maisture in the soil and
hetp to control erosion. Cultivation between the rows and
careful use of appropriate herbicides or hoeing by hand
help to control weeds. Supplemental watering may be
needed during periods when rainfall is inadequate.

Land shaping is generally needed on this soil before
septic tank absorption fields are installed. In addition, the
absorption field should be placed on the contour for
proper operaiion. For sewage [agoons, grading is
needed to modify the slope and shape the lagoon. Lining
or sealing the floor to prevent seepage is also needed.

Dwellings and small commercial buiidings need to be
properly designed to accommodate the slope, or the soil
can be graded to an acceptable level.

l.ocat roads and streets need to be designed so that
the surface pavement and subbase are thick enough to
compensate for low strength of the soll material. Using
coarser-grained material for the subgrade or base
material helps to ensure better performance. Cutting and
filing are generally needed tc provide a suitable grade.

This soil is in capability units Ve-8, dryland, and Ve-86,
irrigated. It is in the Limy Upland range site and
windbreak suitability group 8.

CrE2—Crofton silt loam, 11 to 15 percent slopes,
eroded. This deep, well drained, moderately steep soil is
on short, uneven side slopes of uplands. It formed in
loess. Rills are common after heavy rains. Over most of
this eroded area, tillage is in the remaining part of the
surface layer and in the underlying material. Areas range
from 3 to 50 acres.

Typically, the surface fayer is pale brown, very friable,
calcareous silt toam about 4 inches thick. A few medium
lime concretions are cn the surface. The underlying
material is calcareous silt loam. It is light yellowish brown
in the upper part and very pale brown in the lower part.
In a few small areas the underlying materiai is gray.

Included with this soil in mapping are smail areas of
Alcester, Hobbs, and Nora scils. Hobbs soils are
stratified and are in narrow drainageways of the uplands.
Alcester soils have a thick surface layer and are on foot
slopes. Nora soils do not have carbonates in the surface
layer. They are on side slopes and are commonly in a
lower position on the landscape than Crefton soil. In a
few small areas, the Nora soil has slopes of 15 {o 30
percent. The included solis make up 5 to 10 percent of
the map unit,

The permeability of this Crofton soil is moderate, and
the avatiabie water capacity is high. Bunoff is rapid. The
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organic matter content and naturatl fertility are low. The
intake rate of water is moderate. Because of the high
lime contert, this sail is low in available phosphorus. The
surface layer is easily tilled through a fairly wide range of
moisture conditions. Moisture is released readily to
plants.

Nearly all of the acreage of this scil is cultivated. A
few small areas are in native grass or are seeded to
introduced grasses. These areas are used for grazing or
mowed for hay.

This soil is poorly suited to dryland crops because of
moderately steep slopes and the severe hazard of
erosion. Corn, oats, and alfalfa are grown. Water erosion
is the principal hazard. Controlling runoff and improving
fertility are concerns of management. Contour farming
and terracing help io conserve soil moisture and control
runoff and erosion. Seeding introduced grasses or a
mixture of these grasses with alfalfa helps to improve
fertitity and conirol erosion. in a good cropping system,
row crops should be grown iess frequently than close-
sown crops. Conservation tilage practices, such as
discing and chiseling, keep crop residue on the surface
and help to control water erosion and conserve soif
moisture. Terraces and grassed waterways are also
needed. Additions of zinc and phosphate fertilizer
impraove the tertility of this soil.

This soil is not suited to irrigation because of stope
and the difficutty in controlling additional water.

This soil is suited to cool-season grasses, such as
smogcth brome or orchardgrass, mixed with alfalfa. Cool-
season grasses and single species, warm-season
grasses can be grown in separate pasiures to provide a
long season of grazing., Overgrazing reduces the
protective vegetative cover and causes deterioration of
desired grasses. Proper stocking and rotation grazing
help to keep the grasses in good condition. Application
of nitrogen fertilizer increases the growth and vigor of
introduced grasses.

Use of this soil for rangeiand is an effective way 1o
control erosion. Overgrazing, improper timing of haying,
or mowing to improper heights reduces the protective
vegetative cover and causes deterioration of the native
grasses. Reducing the protective cover can resuit in
severe soil loss by water erosion. Proper grazing use
and timely deferment from grazing or haying help to
maintain or improve the range condition. Eroded areas ot
cropland can be seeded to native grasses to stabilize
the soil.

This soil provides a fair site for trees and shrubs in
windbreaks. Capability for the survival and growth of
adapted species is fair. Lack of adeguate moisture and
water erosion are the main concerns of management.
Planting trees on the contour and terracing decreases
runcff and erosion and increases the supply of soil
maoisture. Only trees and shrubs that tolerate a high
amount of carbonates should be planted. Careful use of
appropriate herbicides can contral weeds.

Land shaping is needed on this soil betfore septic tank
absorption fields are installed. tn addition, the absorption
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field should be placed on the contour for successful
operation. For sewage lagoons, extensive grading is
needed to modify the slope and shape the lagoon. Lining
the fioor or sealing to prevent seepage also are needed.

Dwellings and smail commercial buildings need to be
designed to accommodate the slope, or the soil can be
graded to an acceptabie level.

Roads and streets need to be designed so that the
surface pavement and subbase are thick enough to
compensate for low strength of the soil material. Using
coarser-grained material for the subgrade or base
material helps to ensure better performance. Cutting and
filling are needed to establish a suitable grade.

This soil is in capability unit IVe-8, dryland. it is in the
Limy Upland range site and windbreak suitability group 8.

CrF-—Crofton silt loam, 15 to 30 percent siopes.
This deep, excessively drained, steep soil is on short
side slopes of loess uptands that border the Elkhorn
River valley Areas range from 5 to 100 acres.

Typically, the surface layer is dark grayish brown, very
friabie, calcareous silt ioam about 5 inches thick. Below
this is a transitional layer of pale brown, very friable,
calcareous silt loam € inches thick. The underlying
material is calcareous sift loam. It is light yellowish brown
in the upper part and pale yellow in the lower pari to a
depth of 80 inches. in a few small areas where the soil
is cullivated, the surface layer is eroded, iighter colored
than typical, and calcareous on the surface. In some
places, small areas of this Crofton soil have slopes of 11
to 15 percent. In other places the surface layer is silty
clay loam.

Included with this soit in mapping are small areas of
Nora and Thurman scils. The well drained Nora soils are
in a lower position on the landscape than Crofton soil.
The sandy Thurman soils are in a similar position on the
landscape. The included scils make up 10 to 15 percent
of the map unit.

The permeability of this Crofton soH is moderate, and
the available water capacity is high. Runoff is rapid. The
organic matter content is moderately low, and natural
fertility is low. Moisture is released readiiy to plants.

Most of the acreage of this soil is in native grass and
is used for grazing or mowed for hay. A few small areas
are cultivated, but the soit is generally not suited to
cropland because ergsion is very severe on cultivated
s0ils.

This soil is suited {0 rangeland. Soil erosion is the
principal hazard. The pative grasses are effective in
controlling erosion on this soil. Proper grazing use, timely
deferment from grazing or haying, and a pianned grazing
system help to maintain or improve the range condition.

This sail is not suited to trees or shrubs in windbreaks
because of steep siopes. In some areas, trees can be
planted by hand for use as wiidlife babitat.

This soil is generally not suited to sanitary facilities
and building sites, septic tank absorption fields, and
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Soil survey

Figure 9.—Profile of Crofton silt loam. Typically, this soil has a thin surface layer and is calcareous at or near the surface. It formed
in loess, a silty wind-deposited material.

sewage lagoons because of the steep slope. An
alternate site is needed.

Roads need to be designed so that the surface
pavement and subbase are thick enough to compensate
for low strength of the soil material. Using coarser
grained material for the subgrade or base material helps
to ensure better performance. Cutting and filling
generally are needed to provide a suitable grade.

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

CrG—Crofton silt loam, 30 to 60 percent slopes.
This deep, excessively drained, very steep soil is on side
slopes of the loess uplands. Short, nearly vertical slopes
or catsteps are common. Large gullies and entrenched,
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mtermittent drainageways are characteristic of the
landscape. Areas range from 10 1o 50 acres.

Typically, the surface layer is brown, friable,
calcareous silt loam about 7 inches thick. The
transitional layer is pale brown, friable, calcareous silt
joam about 7 inches thick. The underlying material is
calcareous silt loam. it is pale brown in the upper part
and very pale brown in the lower part o a depth of 80
inches. Free carbonates are in all parts of the profile.
Some small areas have siopes of 15 to 30 percent.

Included with this soll in mapping are smali areas of
sandy Thurman and Valentine soils. These scils are in
positions an the landscape similar to Crofton soil. Also
included are small areas of soils that formed in glacial
till, and a few areas of poorly drained Kezan soils that
are in a lower position on the landscape. The included
s0ils make up 5 to 20 percent of the map unit.

The parmeability of this Crofton soil is moderate, and
the available water capacity is high. Runoff is very rapid.
The crganic matter content is moderately low, and
natural fertility is low. Moisture is released readily to
plants.

Nearly all of the acreage of this soil is in native grass,
scattered trees, and brush and is used mainly for
grazing. In some areas, dams are constructed to hoid
water for use by wildlife and livestock.

This soil is not suited to cultivated crops or to
introduced grasses because of very steep slopes.

Rangeiand is the best agricuitural use of this soil. Use
of this soil for range is the most effective way to control
erosicn on these very sieep slopes. Cvergrazing by
iivestock reduces the protective vegetative cover and
causes deterioration of native plants. Severe gully
erosion is a hazard. Proper grazing use, timely deferment
from grazing, and a planned grazing system heip to
maintain or improve the range condition. Brush
rmanagement may be needed to control undesirable
woody plants on the steeper slopes.

This soil is not suited to plantings of trees and shrubs
in windbreaks because of very steep slopes and the very
severe hazard of erosion.

This soil is not suited to sanitary faciities and buiiding
sites because of the very steep slopes. An alternate site
is needed.

Roads and streets need 10 designed so that the
surface pavement and subbase are thick enough to
compensate for low strength of the soit material. Using
coarser-grained material for the subgrade or base
material heips to ensure better performance. Cutting and
filling are needed to provide a suitable grade for roads.

This soil is in capability unit Vlle-9. It is in the Thin
Loess range site and windbreak suitability group 10.

Cuk2--Crofton-Nora complex, 11 to 15 percent
sltapes, eroded. This complex consists of deep, well
drained, moderately steep socils on ridges and side
stopes of uplands. These soils formed in loess. Areas of
this map unit range from 5 to several hundred acres. The

33

Crofton soil in this complex s on ridgetops and the
upper part of the side slopes, and the Nora soil is on the
lower part of the side slopes. This complex is 50 to 60
percent Crofton soil and 30 to 45 percent Nora soil. The
soils are so intricately mixed or so small that it is not
practical to separate them in mapping. in many places
the underlying material is at the surface. In other areas
the surface layer is dark grayish brown or brown. Erosion
has not been uniform. Rills are common after heavy
rams.

Typically, the Crofton soil has a surface layer of pale
brown, very triable, calcareous silt loam about 5 inches
thick. Lime concretions are cormmonly at the surface,
and the soil is calcareous throughout. Below this is a
transitional layer of brown, friable, calcareous silt loam
about 8 inches thick. The underlying material is
calcareous siit loam. it is pale brown in the upper part
and light gray in the lower part to a depth of G0 inches.
In some small areas the underlying material is gray.

Typically, the Nora scil has a surface layer of brown,
friable silty clay ioam about 5 inches thick. The subsoil is
friable silty clay loam about 13 inches thick. It is
yellowish brown in the upper part and pale brown in the
lower part. Lime is at a depth of about 15 inches. The
underlying material is calcareous silt loam. It is light
yellowish brown in the upper part and very pale brown in
the lower part to a depth of 80 inches. In a few small
areas, the surface layer is more than 7 inches thick, and
in other areas, lime is below a depth of 30 inches.

Included with this complex in mapping are small areas
of Alcester, Hobbs, Kezan, and Moody soils. Alcester
soils are on foot slopes and are in a lower position on
the landscape than Crofton and Nora soits. They have a
thick surface layer. Hobbs soiis are in upland
drainageways and are also in a fower position than
Crofton and Nora soils. They are occasionally flooded.
Kezan soils are on bottom lands of upland
drainageways. They are poorly drained. Moody soils are
on broad ridgetops and are in a higher position than
Crofton and Nora soils. The included soils make up 5 1o
15 percent of the map unit.

The permeability is moderate, and the available water
capacity is high on the Crofton and Nora soils. Runoff is
very rapid. The organic matter content is fow in the
Crofton scil and moderately low in the Nora scil. Natural
fertility is medium in the Nora soil and low in the Crofton
soil. The surface layer of the Crofton soil is very friable,
and it is easily tilled through a fairly wide range of
moisture conditions. The surface layer of the Nora soils
is not so friable, and # is more cloddy. Both sciis release
moisture readily to plants. Both scils are commonly low
in available phosphorus. The Crofton soil generally
responds favorably to appiications of zinc.

Most of the acreage of this complex is cultivated, but
some areas are in native grass or seeded to introduced
grasses. These areas are used for grazing or mowed for
hay.

These scils are poorly suited to dryland farming
because of moderately steep siopes and the severe
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Soil survey

Figure 10.—Parallel terraces and grassed waterways help

hazard of erosion. They are better suited to close-sown
crops, such as alfalfa and oats, than to row crops, such
as corn. If row crops are grown, erosion is difficult to
control. Terraces, grassed waterways, and farming on
the contour help to slow runoff and control erosion [fig. |
In a good cropping sequence, grasses and legumes
should be grown during most years, and row crops
grown only infrequently. Conservation tillage practices,
such as discing and chiseling, keep crop residue on the
soil. Additions of nitrogen and phosphorus as
commercial fertilizer or as feedlot manure help to
maintain or improve fertility.

These soils are not suited to irrigation because of
moderately steep slopes and the high risk of erosion.

to control water erosion on this area of Crofton and Nora soils.

Use of these soils for pasture is an effective way to
control erosion. These soils are suited to cool-season
grasses, such as smooth brome, orchardgrass, or tall
fescue, mixed with alfalfa. Warm-season grasses are
also suited. Separate pastures of cool-season grasses
and single species, warm-season grasses can be used
for a long season of grazing. Overgrazing causes
deterioration of desired grasses. The proper amount of
use and rotation grazing help to keep the grasses in
good condition. Application of nitrogen fertilizer can
increase the vigor and growth of grasses.

These soils are suited to native grasses for rangeland.
Use of these soils for rangeland is an effective way to
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control erosion. Overgrazing reduces the protective
vegetative cover and can result in severe soil losses by
water erosion. Proper grazing use and timely deferment
from grazing or haying help to keep the range in good
condition. Range seeding may be needed in areas of
severely eroded cropland to control erosion.

The Crofton soil provides a tair site for planting trees
and shrubs in windbreaks. Capabiiity is fair for the
survival and growth of adapted species. Competition for
moisture from weeds and grasses, the calcareous sail
condition, and water erosion are the main management
concerns. Cultivation between the rows and careful use
of appropriate herbicides in the tree row help to control
undesirable weeds and grasses. Only trees and shrubs
that can tolerate a calcareous soit condition should be
planied. Trees ¢an be planied on the contour and
terraces can be used 1o control erosion and runoff.
lrrigation may be needed during periods of insufficient
rainfall.

Land shaping is generally needed on these soils
before septic tank absorption fields are installed. In
addition, the absorption field should be placed on the
contour for proper operation. The moderate permeability
is a limitation for absorption fields, but this limitation can
generatly be overcome by increasing the size of the
absorption area. For sewage lagoon areas, grading is
needed to modify the slope and shape the lagoon. Lining
or sealing the floer to prevent seepage is also needed.

Dwellings and small commercial buildings need to be
designed to accommodate the slope, or the soit can be
graded to an acceptable level. Foundations for buildings
need to be strengthened and backfilled with coarse
material to prevent damage from shrinking and swelling
of the soil.

Roads and streets need to be designed so that the
surface pavement and subbase are thick enough to
compensate for low strength of the soil material. Using
coarser-grained material for the subgrade or base
material helps to ensure better performance. Crowning
the road by grading and constructing adequate side
ditches heip to provide good surface drainage and
reduce the damage by frost action.

This complex is in capability unit {Ve-8, dryland. The
Crofton soil is in the Limy Upland range site, ang the
Nora soil is in the Silty range site. The Crofton soll is in
windbreak suitability 8, and the Nora soil is in windbreak
suitability group 3.

Eh—Elsmere loamy fine sand, 0 to 2 percent
stopes. This somewhat poorly drained, nearly level soil
is on stream terraces and swales in areas of the
sandhills. It is subject to rare flooding. Areas range from
5 to 250 acres.

Typically, the surface layer is dark gray and grayish
brown, very friable loamy fine sand about 11 inches
thick. Below this is a transitional layer of light brownish
gray, very friable lcamy fine sand about 14 inches thick.
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The underlying material is light gray, mottled fine sand 1o
a depth of 60 inches. In a few places, the surface layer
is 20 to 26 inches thick.

Included with this soif in mapping are small areas of
pooriy drained Loup and Lawet soils. These scils are
slightly fower in the landscape than Eismere soil. Also
inciuded are small areas of somewhat excessively
drained Thurman soils that are in a higher position on
the landscape. The included soils make up 10 to 20
percent of the map unit.

The permeability of this Elsmere soil is rapid. and the
available water capacity is low. The seasonal high water
table ranges from a depth of 1.5 feet in most wet years
to a depth of 2.5 feet in most diy years. Runoff is slow.
The organic matter content is moderately low, and
natural fertility is low. The intake rate of water is very
high. Moisture is reteased readily to plants.

Most of the acreage of this scil is cultivated, but some
areas are in native grass or seeded to introduced
grasses. These areas are used for grazing or mowed for
hay.

Under dryland farming, this soil is poorly suited 1o comn
and grain sorghum. It is not well suited to alfaifa because
of wetness. The seasonal high water table, which delays
tillage and causes the soil to warm slowly in spring, is
the main limitation. Soil blowing is a hazard if the
vegetative cover is removed. Conservation tillage
practices, such as chiseling, discing, or no-tiit planting,
leave crop residue on the surface and help to prevent
soif blowing. Narrow field windbreaks also help to
prevent soil blowing. Returning crop residue to the soil
helps to conserve soil moisture. Applying feedlot manure
helps to maintain the organic matter content and
improve the fertility of the soil.

This somewhat poorly drained soil is poorly suited to
irrigation because it has a seasonal high water table
during part of the growing season in most years.
Extreme care is needed if irrigation water is apphied
through a sprinkier system. An excessive amount of
water commonly resulis in ponding and drowning of the
crop plants. This soil is not suited to gravity irrigation
because of the high intake rate of the sandy soil. Deep
cuts that expose the underlying material of fine sand
should be avoided. Frequent applications of water are
needed because of the rapid permeability and low
available water capacity of the soil, but excessive
applications should be avoided to prevent leaching of
ptant nutrients below the root zone. Conservation tillage
practices, such as chiseling or a no-tiilt planting system,
leave crop residue on the surface and help to prevent
soil blowing. Cover crops are also helpful. Drainage
ditches can be constructed to help lower the seasonal
high water table.

This soil is suited to introduced grasses that tolerate a
high water table, such as reed canarygrass,
orchardgrass, creeping foxtail, and smooth brome. The
use of this soil for pasture or hay effectively controls soil
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blowing. Alternate pastures of cool-season grasses and
single species, warm-season grasses can be used for a
long season of grazing. Overgrazing reduces the
protective vegetative cover and permits the growth of
weeds. Proper stocking, rotation grazing, and weed
control help to keep the grasses in good condition,
Applications of nitrogen fertilizer and irrigation water help
to increase the vigor and growth of grasses.

Use of this soil for rangeland is a very effective way to
control soil blowing. Overgrazing, improper timing of
haying, or mowing to improper height reduces the
vegetative cover and causes deterioration of desired
grasses. Proper grazing use, timely deferment from
grazing or haying, and restricted use during very wet
periods help to maintain the native plants in good
condition.

If this soil is used for windbreaks, trees and shrubs
should be selected that can tolerate wetness due 1o the
seasonal high water table. In some years, the
establishment of seedlings is difficult because of
wetness. Sod or other vegetative cover maintained
between the rows helps to control soil blowing. Moisture
competition from grass and weeds 1s a common
concern. Carefut application of appropriate herbicides
and hand hoeing or roto-tilling within the row can control
weeds.

This soit generally is not suited to septic tank
absorption fields because of wetness caused by the
seasonal high water table. An alternate site is needed,
Sewage lagoons need to be constructed on fill material
to raise the bottom of the lagoan to a sufficient height
above the seasonal high water table, and the floor needs
to be lined or sealed to prevent seepage. The walls or
sides of shallow excavations can be shored to prevent
sioughing or caving.

Dwellings and buildings need to be constructad on
elevated, well compacted fill material to overcome the
wetness caused by the seascnal high water table and
flooding. Constructing roads on suitahle, compacted fill
material above the flood level and providing adequate
side ditches and culverts help to protect the roads from
flood damage and wetness. Damage to roads by frost
action can be reduced by providing good surface
drainage and by using a gravel moisture barrier in the
subgrade. Crowning the road by grading and
constructing adequate side ditches help to provide
needed surface drainage.

This soil is i capability units Hiw-5, dryland. and Hiw-
11, irrigated. It is in the Subirrigated range site and
windbreak suitability group 23,

Gk—Gibbon silty ciay loam, 0 to 1 percent slapes.
This deep, somewhat poorly drained, nearly level soit is
on bottom lands of the Elkhorn River valley. It is subject
to occasional flooding. Areas range from 5 o several
hundred acres,

Typically, the surface layer is dark gray, friable,
calcareous sifty clay icam about 8 inches thick. The
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subsurface layer is gray, friable, calcaregus silty clay
loam about 10 inches thick. Below this is a transitional
layer of gray, friable, calcarecus silty clay loam about 10
inches thick. The underlying material is light brownish
gray, calcareous loam in the upper part and light gray
fine sand in the lower part to a depth of 8Q inches. In
some areas the surface layer is thicker than typical. In
some areas the surface layer is silt loam or leam. in
other smali areas, the fine sand is generally presemnt
within a depth of 80 inches.

Included with this soit In mapping are small areas of
Cass and Ord soils. The weli drained Cass soils are in a
slightty higher position on the landscape than Gibbon
soil. Ord solils are in a similar position on the landscape.
They have fine sand higher in the profile. The included
soills make up 10 1o 20 percent of the map unit.

The permeability of this Gibbon soil is moderate, and
the available water capacity is high. Runoff is slow. The
seasonal high water table Is at a depth of about 1.5 feet
in most wet years and at a depth of 3 feet in most dry
years. The water table is generally highest in spring. The
organic matter content is moderate, and natural fertility is
high. The intake rate of water is low. The surface layer is
easily tilled. Moisture is released readily to plants.

Most of the acreage of this soil is used for cultivated
crops. The rest is mainly in native grass. Some small
areas are irrigated or are seeded to introduced grasses.

Under dryland farming, this soil is suited to corn, grain
sorghum, soybeans, and alfalfa. It is not so well suited to
spring-sown small grain because wetness early in spring
delays planting. in wet years the seasonal high water
table limits the production of alfalfa. If suitable outlets
are available, tile drains can be installed to lower the
walter table and control wetness. Conservation tillage
practices, such as no-till planting, keep crop residue on
the surface and help to prevent evaporation of soil
moisture.

{f irrigated, this soil is suited to both gravity and
sprinkler systems of irrigation. Corn, soybeans, and
aifalfa are the main crops. Soil wetness is the principal
imitation. If suitable outlets are available, tile drains can
be instalied to help lower the seascnal high water table.
Land leveling may be needed for gravity irrigation.
Diversion terraces can be used to help lessen the
damage from flooding. Keeping crop residue on the
surface and applying feediot manure help to maintain or
improve fertility and slow the evaporation of soil
meisture. Conservation tillage practices. such as
chiseling, discing, or no-till planting, are suited to this
soil.

This soii is suited to introduced grasses, such as
smooth brome, read canarygrass, or creeping foxtall,
mixed with alfalfa. Alternate pastures of cool-season
grasses and single species, warm-season grasses can
be used to provide a long season of grazing. Pasture
grasses can be used in rotation with row crops.
Overgrazing causes deterioration of desired grasses.
Grazing when the soil is wet causes compaction. Proper
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stocking and rotation grazing help to maintain destred
grasses. Applications of nitrogen fertilizer and irrigation
water improve the growth and vigor of grasses.

This soi is suited to native grasses for rangeland,
either for grazing or haying. Overgrazing, improper timing
of haying, or mowing to improper heights reduces the
protective vegetative cover and causes deterioration of
the native plants. Overgrazing when the soil is wet
causes compaction. Proper grazing use, timely
deferment from grazing or haying, and restricted use
during wet periods help to maintain the desired grasses
and keep the soil in good condition.

This soil is suited to trees and shrubs in windbreaks.
Species that can tolerate a seasonal high water table
and occasional flooding are best suited. The
establishment of seedlings can be difficult in wet years,
Undesirable grasses and weeds are a concern in
windbreaks. Cuftivation between the rows and careful
use of appropriate herbicides in the tree row can control
weeds. Areas near the trees can be hoed by hand or
roto-tilled.

This soil is not suited to septic tank absorption fields
because of wetness, flooding, and moderate
permeability. An allernate site is needed. Lining or
sealing the floor of sewage lagoons is needed to prevent
seepage. Constructing the lagoon on fill material to raise
the floor sufficiently above the seasonal high water table
and diking to prevent damage from flooding are also
needed.

This soit is not suitable for the construction of
buildings because of the hazard of flocoding and wetness.
An slternate site is needed.

Constructing roads on suitable, well compacted fill
material above the flood tevel and providing adequate
side ditches and culverts help to protect the roads from
flood damage. Damage to roads by frost action can be
reduced by providing good surface drainage and by
using a gravel moisture barrier in the subgrade. Crowning
the road by grading and constructing adequate side
ditches heip to provide surface drainage.

This soil is in capability units llw-4, dryland, and 1lw-3,
irrigated. it is in the Subirrigated range site and
windbreak suitability group 2S.

HaC—Hadar loamy fine sand, 2 to 6 percent
slopas. This deep, well drained, gently sloping soil is on
upland ridges and side slopes. Areas range from 5 to
150 acres.

Typically, the surface layer is grayish brown, very
friable loamy fine sand about 14 inches thick. Below this
is a layer of brown, loose loamy fine sand about 6 inches
thick. The subsoil is mottled, firm clay lcam 16 inches
thick. The upper part is light brownish gray, and the
lower part is light brownish gray and calcareous, with
many accumulations of lime. The underiying material is
calcareous, light gray clay loam to a depth of 60 inches.
In a few small areas the surface layer is 6 to 14 inches
thick. in a few small areas the surface layer is fine sandy
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loam. In cultivated areas the plowed layer is commonly

lighter colored than is typical and has the texture of fine
sand because of winnowing. In places, the subsoil and

underlying material are made up of reddish brown toess
of the Loveland Formation.

included with this soil in mapping are small areas of
Thurman and Clarng soils. The sandy Thurmarn soils are
in a higher position on the tandscape than Hadar soil,
and the loamy Clarno soils are in a lower position. The
included soils make up 5 to 15 percent of the map unit.

The permeability of this Hadar scil is rapid in the
sandy materiai in the upper part of the profile and
maderately slow in the clay loam glacial material in the
lower part. The available water capacity is mederate, and
the intake rate of water is high. Runoft is slow. The
organic matter content is moderately tow, and natural
tertility is medium. The surface layer is easily lilied
through a wide range of moisture conditions. Moisture is
released readily o plants.

Most of the acreage of this soil is cuitivaied, but a few
areas are in native grass or seeded to introduced
grasses. These areas are used for grazing or mowed for
hay. Some areas near urban developments are used for
the construction of dwellings.

Under drytand farming, this soil is suited to corn,
soybeans, grain sorghum, oats, and aifalfa. Soil blowing
and water ergsion are the principal hazards.
Conservation tiliage practices, such as discing and
stubble mulching, keep crop residue on the surface and
help to prevent soil biowing. Terraces, grassed
waterways, and contour stripcropping help to prevent
water erosion. Keeping crop residue on the surface also
helps to prevent evaporation of soil moisture,

if irrigated, this soil is suited to a sprinkier system of
irrigation. Gravity irrigation is not suited unless land
preparation is extensive. Corn, grain sorghum, and alfaifa
can be grown. Soit blowing and water erosion are the
principatl hazards. Maintaining fertility is a concern of
management. Land leveling helps to improve surface
drainage and increase the efficiency of the irrigation
system. Conservation tillage practices, such as no-ill
planting for row crops, keeps crop residue on the
surface and helps to control soil blowing and water
grasion. Applying feediot manure helps to maintain
fertility and improve ilth.

This soit is suited to introgduced grasses for pasture.
Use of this soit for pasture is an effective way to contro!
sofl blowing. Cocl-season grasses, such as smooth
brome, orchardgrass, or tall fescue, can be mixed with
alfalfa; or warm-season grasses can be grown. Separate
pastures of cool-season grasses and single species,
warm-season grasses can be used for a long season of
grazing. Pasture grasses can also be used in a cropping
sequence with row crops. Overgrazing reduces the
protective vegetative cover and causes deterioration of
desired grasses. Proper stocking and rotation grazing
help to keep the grasses in good condition. Applications
of nitrogen fertilizer and irrigation water can increase ihe
vigor and growth of grasses.
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This soil is suited to native grass in rangeland and can
be used for grazing or mowed for hay. Use of the soil for
rangeland is an effective way to control soil blowing.
Overgrazing, improper timing of haying, or mowing to
improper heights reduces the protective vegetative cover
and causes deterioration of desired grasses. Reduction
of this protective cover can cause severe soil loss by soil
blowing or water erosion. A planned grazing system,
proper grazing use, and timely deferment from grazing
help to maintain or improve the range condition.

This soil generally provides a fair planting site for trees
and shrubs in windbreaks. Capability for the survival and
growth of adapted species is fair, but lack of adequate
moisture limits growth. Soil blowing is the main hazard.
Planting a cover crop between the rows helps to prevent
soil blowing, but increases the competition for moisture.
Undesirable grasses and weeds can be controlled by
cultivation between the trees and by careful use of
appropriate herbicides in the tree row.

The moderately slow permeability of this soil is a
limitation for septic absorption fields, but this limitation
can generally be overcome by increasing the size of the
absorption field. For sewage lagoons, land grading is
generally needed to modify the slope and shape the
lagoon. Lining or sealing the floor of the lagoon is
needed to prevent seepage.

Foundations for buildings need to be strengthened and
backfilled with coarse material to prevent damage from
shrinking and swelling of the soil. Small commercial
buildings need to be properly designed to accommodate
the slope, or the soil can be graded to an acceptable
level.

Roads and streets need to be designed so that the
surface pavement and subbase are thick enough to
compensate for low strength of the soil material. Using
coarser-grained material for the subgrade or base
material can ensure better performance. Mixing the base
material with additives, such as hydrated lime, helps to
prevent shrinking and swelling.

This soil is in capability units llle-6, dryland, and llle-
10, irrigated. It is in the Sandy range site and windbreak
suitability group 5.

Hd—Hobbs silt loam, 0 to 2 percent slopes. This
deep, well drained, nearly level soil is in narrow
drainageways of uplands. It is subject to
occasional flooding. Areas are long and narrow and
range from 10 to several hundred acres.

Typically, the surface layer is grayish brown, very
friable silt loam about 9 inches thick. The underlying
material is stratified, dark grayish brown and grayish
brown silt loam. Below this is a buried soil of very dark
grayish brown silty clay loam. In a few small areas the
surface layer is silty clay loam. In a few small areas the
soil is calcareous at the surface because of recent
deposition. In a few places, a buried dark soil is above a
depth of 40 inches.

Soil survey

Figure 11.—Profile of Hobbs silt loam. This soil is
stratified and weakly developed. It formed in
recently deposited alluvium. Depth is marked
in feet.

Included with this soil in mapping are small areas of
Colo, Kezan, Nora, and Shell soils. The somewhat poorly
drained Colo soils and the poorly drained Kezan soils are
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in lower positions on the landscape than Hobbs soil.
Nora seils have a sity clay loam subsoil and are on side
slopes of uplands. Shell soils are not stratified in the
upper part of the profile and are in a higher position on
the landscape. The included soils make up 5 1o 15
percent of the map unit.

The permeabitity of this Hobbs socil is moderate, and
the available water capacity is high. Runoff is medium.
The crganic matter content is moderate, and natural
fertility is high. The intake rate of water is moderate. The
surface layer is easily tilled through a fairly wide range of
moisture conditions. Moisture is released readily to
nlants,

Most of the acreage of this soii is used for cultivated
crops. A few areas are seeded to introduced grasses
and are used for grazing or mowed for hay.

Under dryland farming, this soll is suited to corn, grain
sorghum, cats, sgybeans, and alfalfa. Flooding, however,
can delay tillage and limit production of smali grain and
alfalfa, and siltation after flooding can limit the
production of row crops. Diversions and drainage ditches
can be used to intercept runoff and keep the water from
spreading. Conservation tillage practices, such as no-til
planting and discing, keep crop residue on the surface
and prevent evaporation of scil moisture. They also help
to rmaintain or improve the grganic matter content.

If irrigated, this soil 1s suited to both gravity and
sprinkler sysiems of irrigation, but flooding needs to be
controlled. Corn, soybeans, and alfalfa are suitable
craps. For gravity irrigation, land preparation is needed
to divert and intercept floodwaters. Sprinkler irrigation is
well suited to this sod. ControHing runoff from adjoining
uplands by using a diversion terrace reduces flooding.
Canservation tillage practices, such as chiseling, no-tilf
planting, and discing, keep crop residue on the surface
and effectively prevent evaporation of soil moisture.

This sail is suited 1o introduced grasses for pasture.
Cool-season grasses, such as smooth brome,
orchardgrass, or tall fescue, can be mixed with alfalfa.
Warm-season grasses can also be grown. Siltation from
flooding can prevent the establishment of newly planted
grasses and alfalfa. Separate pastures of cool-season
grasses and single species, warm-season grasses can
be used for a long season of grazing. Pasture grasses
can also be used in rotation with cultivated crops.
Overgrazing or grazing when the soil is wet causes
deterioration of desired grasses. Proper stocking and
rotation grazing help to keep the grasses in goed
condition. Applications of nitrogen fertilizer and irrigation
water increase the vigor and growth of grasses.

This soil generally provides a good site for trees and
shrubs in windbreaks. Capability for the survival and
growth of seedlings is good. Trees and shrubs that can
tolerate occasianal flooding are best suited. Competition
for moisture from weeds and grasses is the main
concern of management. Undesirable weeds and
grasses can be centrolled by cultivation between the
rows and by careful use of appropriate herbicides, or by
roto-tilling in the row.
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This soil is not suited to septic tank absorption fields
or buildings because it is subject to flooding. An
alternate site is needed. Sewage lagoons need o be
diked as protection from flooding.

Constructing roads on suitabie, well compacted fill
material above the flood level and providing adequate
side ditches and culverts help to protect the roads from
flood damage. RBoads need to be designed so that the
surface pavemeni and suttbase are thick enough to
compensate for low strength of the soif material. Using
coarser-grained material for the subgrade or base
material can ensure better performance.

This sol is in capability units [lw-3. dryland. and llw-G,
irrigated. It is in the Silty Overflow range site and
windbreak sutability group 1.

He—Hobbs silt loam, channeled. This deep, well
drained, nearly level soil is on bottom lands. It is
frequently flooded. The landscape is dissected by
entrenched stream channels that meander across the
area. Areas are long and narrow and range from 20 to
200 acres.

Typically, the surface layer is dark grayish brown,
friable silt loam about 8 inches thick. The underlying
material is stratified, dark grayish brown and light
brownish gray sit loam. Below this material is a buried
soil of very dark grayish brown silty clay loam to a depth
of 80 inches. in a few small areas the surface layer is
silty clay loam.

Included with this soit in mapping are small areas of
Shell soils. These soils are not stratified in the upper part
of the profile, and they are in a higher position on the
landscape than Hobbs sgils. Also included are g few
small areas of Hobbs soils that do not have channels.
The included soil makes up about 5 to 10 percent of this
map unit.

The permeability of this Hobbs soil is moderate, and
the available water capacity is high. Runoft is slow. The
organic matter content is moderate, and natural fertility is
medium. Moisture is released readily to planis.

Most of the acreage of this soil is in native grass and
trees and is used for grazing.

This soil is not suited to cultivated crops because it is
frequently flocded and is channeled. A few small areas
that can be tilled are suited 1o introduced grasses.
Flooding is the principal hazard. Inaccessibility by
livestock limits the use of these areas.

This soil is used mostly for rangeland. Overgrazing and
deposition of st reduce the protective vegetative cover
and cause deterioration of native plants. Grazing when
the soil is wet causes compaction and reduces the
intake rate of moisture. Proper grazing use, timely
deferment from grazing, and restricted use during very
wet periods help to maintain the grasses in good
condition.

This soil is not suited to trees and shrubs in
windbreaks mainly because it is subject to frequent
flooding. Some areas can be used for recreation,
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torestation, and wildlife plantings if the trees or shrubs
are hand planted, or if other special practices are used.

This seil is not suited to septic tank absorption fields,
sewage lagoons, or dwellings because it is frequently
flooded. An alternate site is needed,

Constructing roads on suitable, well compacted fill
material above the flood level and providing adequate
side ditches, culverts, and bridges help to protect the
roads from flood damage. Roads and streets need to be
designed so that the surface pavement and subbase are
thick enough to compensate for low strength of the soil
material. Using coarser-grained material for the subgrade
or base material can ensure better performance.

This seit is in capability unit Viw-7, dryland. it is in the
Silty Overfiow range site and windbreak suitabitity group
10.

InB—Inavale iloamy fine sand, 0 to 3 percent
slopes. This deep, somewhat excessively drained, nearly
level and very gently sloping soil is on bottom lands. It
farmed in sandy alluvium. This soil is subject to
occasional flooding. Areas range from 5 to 50 acres.

Typically, the surface layer is dark gray, very friable
loamy fine sand about 7 inches thick. Below this is a
transitional layer of grayish brown, very friable loamy fine
sand about 5 inches thick. The underlying material is
tight brownish gray fine sand in the upper part, grayish
brown fine sand stratified with fine sandy loam in the
middle part, and light gray fine sand in the lower part. in
some small areas the surface layer is fine sand. In other
smail areas, thin strata of silt loam or loam are in the
underlying material.

included with this soil in mapping are small areas of
Barney, Boel, and Cass soils. Barney soils are poorly
drained and are in a lower position on the landscape
than Inavale soil. Boel soils are somewhat poorly drained
and are in a slightly lower position. Cass soils are well
drained and are in a slightly higher position. The included
soils make up 5 to 20 percent of the map unit.

The permeability of this inavale soil is rapid, and the
available water capacity is low. The organic matter
content and natural fertility are tow. Runoff is stow. The
intake rate of water is very high. The workability of this
sandy soil is fair. Moisture is released readily to planis.

Most of the areas of this soil are used for cultivated
crops. A few areas are in rangeland or are seeded to
introduced grasses and are used for grazing or mowed
for hay.

Under drytand farming, this soil is poorly suited to
maost crops. Qats, alalfa, vetch, and rye, however, can
be grown. Soil blowing is a severe hazard on this soil.
Censervation tillage practices, such as discing or no-till
planting, keep crop residue on the surface and help to
prevent soil blowing. Field windbreaks also help to
prevent the soil from blowing.

if irrigated, this sandy soil is suited to a sprinkier
system of irrigation, but H is not suited to a gravity
system. Corn, grain sorghum, and alfalfa can he grown.

Sail survey

Light, frequent applications of water are needed because
of the rapid permeability and very high intake rate of
water. Excessive amounts of water leach plant nutrients
and herbicides below the depth of the plant roots. Soil
blowing is a serious hazard if a protective vegetative
cover s not maintained throughout the year.
Conservation tillage praclices that keep crop residue on
the surface help to prevent soil blowing and reduce the
evaporation of soil moisture, Applying feediot manure
heips 1o maintain the organic matter content and
improve the fertility of the soil.

This soit is suited to cocl-season grasses, such as
smooth brome, orchardgrass, or tall fescue, mixed with
alfalfa. Seeding the soil to grasses is an effective way to
control soit blowing. Single species, warm-season
grasses are also suited. Separate pastures of cool-
season grasses and warm-season grasses can be used
far a fong season of grazing. Introduced grasses can
also be used in rotation with crops as part of a cropping
seguence. If this soil is overgrazed, the protective
vegetative cover is weakened or reduced. desirable
grasses deteriorate, and the hazard of soil blowing is
increased. Proper stocking and rotation grazing help to
keep the grasses in good condition. Applications of
nitrogen fertilizer and irrigation water increase the vigor
and growth of grasses.

This soil is suited to native grasses for rangeland. Use
of the soil for range is an effective way to control soil
blowing. Cvergrazing, improper timing of haying, or
mowing to improper heights reduces the protective
vegetative cover and causes deterioration of the native
plants. Severe sail blowing and small blowouts can result
if the range is in poor condition. A planned grazing
system, proper grazing use, and timely deferment from
grazing or haying help to maintain or improve the range
condition.

This soil provides a fair site for frees and shrubs in
windbreaks. Capabiiity for the survival and growth of
adapted species is fair. Oniy trees and shrubs that can
tolerate somewhat droughty solis should be planted. Soi
blowing is the main hazard, and competition for moisture
from weeds and grasses is the principal limitation. Soil
blowing can be controlled by maintaining strips of sed or
by ptanting a cover crop between the rows. Cultivation
needs to be restricted to the tree row. Weeds and
grasses can be controlled by use of appropriate
herbicides or by roto-tilling in the tree row. Newly planted
trees and shrubs may need irrigating during periods of
inadeguate rainfall.

This scil is not suited to septic tank absorption fields
because it is subject to floading and the filtering action
of the fine sand underlying material is poor. An alternate
site 15 needed. Sewage lagoens need to be diked as
protection from fleoding, and the floor of the lagoon
should be lined or sealed to prevent seepage. The walls
or sides of shallow excavations can he shored to
prevent sloughing orf caving.
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This soil is not suitable for the construction of
buildings because of the hazard of flooding. An alternate
site is needed.

Constructing roads on suitable, well compacted fill
material above the flood level and providing adequate
side ditches and culverts help to protect roads from
flood damage.

This soil is in capability units IVe-5, dryland, and llle-
11, irrigated. It is in the Sandy Lowland range site and
windbreak suitability group 5.

Ip—Inavale-Boel complex, channeled. This complex
consists of deep soils on channeled bottom lands of the
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Elkhorn River valle he Inavale soils are
somewhat excessively drained and are subject to
occasional flooding. The Boel soils are somewhat poorly
drained and are subject to frequent flooding. Areas
range from 5 to several hundred acres. This complex is
50 to 60 percent Inavale soils and 30 to 40 percent Boel
soils. The soils are so intricately mixed that it is not
practical to separate them in mapping.

Typically, the Inavale soil has a surface layer of dark
grayish brown, loose loamy fine sand about 8 inches
thick. Below this is a transitional layer of light brownish
gray, loose fine sand about 5 inches thick. The
underlying material is fine sand that is light gray in the

Figure 12.—This landscape of Inavale-Boel complex, channeled, is adjacent to the Elkhorn River. It is suited mainly to habitat for
wildlife and to recreation.
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upper part and light brownish gray in the lower part {0 a
depth of 80 inches. It has thin strata of loam and siit
loam. Some small areas have a surface layer of loam or
silt ioam. Cther small areas have a surface layer as
much as 15 inches thick.

Typically, the Boel soil has a surface layer of dark
grayish brown, very friable loam about 10 inches thick.
Below this is a fransitional layer of grayish brown, friable
loam about 4 inches thick. The underlying material 15
mottled fine sand that is light gray in the upper part and
light brownish gray in the lower part to a depth of 60
inches. in many places, it has thin strata of lnam or fine
sandy loam. In some areas, the surface layer is fine
sandy locam or silt loam.

The permeability of the Boel and Inavale soils is rapid,
and the available water capacity is low. The organic
matter content is low in the Inavale soit and moderately
low in the Boel soil. Natural fertility is low in the Inavaie
soil and medium in the Boel soil. Runoft is slow. The
Beel soil has a seasanal high water table that fluctuates
from a depth of about 1.5 feet in most wet years to a
depth of about 3.5 feet in most dry years. The water
table is usually highest in the spring. Moisture is released
readily to plants in both soils.

included with this complex in mapping are small areas
of Barney, Cass, Loup, Marlake Variant, and Ord sgils.
Barney and t.oup soils are poorly drained and are in &
iower position on the landscape than [navale and Boel
soils. Cass soils are well drained and are in a higher
position. Ord soils are deeper to fine sand and are in a
slightly higher positton. Marlake Vanant soils are wetter
and are in a lower position on the landscape than
inavaie and Boel soils. Marlake Variant scils are ponded.
The included soils make up 10 to 20 percent of the map
unit.

Most of the acreage of this complex is in grass, trees,
and shrubs and is used for grazing or as habitat for
wildlife. A few small areas are used for cultivated crops.
Cabins for hunters and duck biinds are commonly
constructed in this area for recreational use. Fishing is a
common sport.

The soils in this complex are not suited to dryland or
irrigated cultivated crops or to introduced grasses for
pasiure or hayland because they are subject to trequent
flooding.

The Inavale seils in this complex are suited to trees
and shrubs in windbreaks it the plants selected can
withstand droughty soils. Soil blowing is the principal
hazard, but it can be controlled by maintaining strips of
sod between the rows. lrrigation may be needed during
times of inadeguate rainfall. The Boel soils are not suited
1o trees or shrubs in windbreaks.

The soils in this complex are not suited to sanitary
facilities, buildings, and dwelings because of the hazard
of flooding, seepage, and wetness. An alternate site is
needed.

Constructing roads on suitable, welf compacted filf
material above the flood level and providing adequate
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side ditches and culverts help to protect the roads from
tiond damage and wetness.

This complex is in capability unit Viw-7, dryland. A
range site is not assigned. The Inavale soils are in
windbreak suitability group 7, and the Boet soit is in
windbreak suitability group 10.

Kz—Kezan silt loam, 0 to 2 percent siopes. This
deep, poorly drained, nearly level soil is on bottom lands
of narrow upland drainageways. It is subject 10 frequent
flooding. Areas range from 10 to 50 acres.

Typically, the surface layer is stratified, dark grayish
brown and grayish brown, very friable siit loam about 8
inches thick. The upper part of the underlying material is
stratified, grayish brown and light brownish gray, friable
silt loam about 6 inches thick. The middie part is grayish
brown silt lcam. Below this, at a depth of 24 inches, is a
buried soil. It is very dark gray silt loam in the upper part
and very dark gray silty clay loam in the lower partto a
depth of 80 inches. In most areas, carbonates are
ahsent throughout the profile, but, in a few areas,
carbonates are in the surface layer. In a few small areas
the surface layer is silty clay loam and does not have
stratification.

Included with this soil in mapping are small areas of
Cole, Lame, Hobbs, and Shell soils. The somewhat
poorly drained Colo soils are in a position on the
{andscape similar o Kezan soil. The well drained Hobbs
soils are in a higher position on the landscape. Lamo
soils have lime at a depth of less than 10 inches and are
in a slightiy higher position on the landscape. The well
drained Shell soils are also in a slightiy higher position.
The included soils make up about 10 to 20 percent of
the map unit.

The permeability of this Kezan soil is moderate, and
the available water capacity is high. Runoff is slow. This
soil has a seasonai high water table that iluctuates from
a depth of about 1 foot in most wet years to a depth of
about 3 feet in most dry years. The water table is
generally highest in spring. The organic matier content is
moderate, and natural fertility is medium. The surface
layer is easy 1o till if the scil is dry but difficult to till if the
soll is wet. Moisture is released readily to planis.

Most areas of this soil are in native grass and are
used for grazing or mowed for hay. A few areas are used
for dryland cultivated crops or are seeded to introduced
grasses. Scattered trees grow in a few areas. Some
areas are used as habitat for wildlife.

This soil is poorly suited to dryland crops because it
has a seasonal high water table and is subject to
flooding. Only those crops that tolerate a high water
table and flocding are suited. Short-season corn and
grain sorghum are better suited than ather row crops.
Smali grain is not well suited because of the welness.
Tilling and planting are delayed during most years
because of wetness. Tile drains can be instalied or V-
ditches can be constructed to lower the seasonal high
water table if suitable outlets are available. Conservation
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tiltage practices, such as discing or chiseling, keep crop
residue on the surface and help to maintain the crganic
matter content of the soil.

This soi ts not suited 1o irrigated crops because it is
excessively wet and is subject to flooding.

This soil is suited to introduced grasses that tolerate a
seasonal high water table. If the soil is used for pasture,
cocl-season grasses, such as reed canarygrass and
creeping foxtail, can be grown. Single species, warm-
season grasses can also be grown. Separate pasiures of
cool-season grasses and warm-season grasses can be
used for a long season of grazing. Overgrazing or
grazing when the soll is wet reduces the protective
vegetative cover and causes deterioration of desired
grasses. Proper stocking and rotation grazing help to
maintain the desired grasses in good condition.
Application of nitrogen fertilizer increases the growth and
vigor of grasses.

This soil is suited to rangeland. Native grasses that
are suited to subirrigated sites generally grow well.
Qvergrazing, improper timing of haying, or mowing to
improper heights reduces the protective vegetative cover
and causes deterioration of desired piants. Deposition of
silt can also cause deterioration of grasses. Grazing
when the soif is wet causes compaction. Proper range
use, timely determent from grazing or haying, and
restricted use during very wet periods help to keep the
native grasses in good condition.

This saoil provides a poor site for the planting of trees
and shrubs in windbreaks. However, capability for the
survival and growth of adapted species is good if the
trees and shrubs selected can tolerate wetness. An
abundance of undesirabie weeds and grasses and
difficulty in the establishment of seedlings during wet
years are the principal management concerns. Weeds
and grasses can be controlled by cultivating between the
rows and by careful use of appropriate herbicides within
the row. Areas in the tree row can aiso be hoed by
hand.

This soil is not suited to septic tank absorption fields,
dwellings, and small commercial buildings because of
frequent fiooding and wetness. An alternate site is
needed. Sewage lagoons need fo be constructed on fill
material to raise the bottom of the lagoon to a sufficient
height above the seasonal high water table and diked as
protection from ficoding.

Constructing rocads on suitable fill material above the
flood level and providing adequate side ditches and
culverts help to protect the roads from flood damage
and wetness. Damage to roads by frost action can be
reduced by providing good surface drainage and by
using a gravel barrier in the subgrade. Crowning the road
by grading and constructing adequate side ditches help
to provide the needed surface drainage. Roads and
streets need to be designed 50 that the surface
pavement and subbase are thick enough to compensate
for low strength of the soil matenal. Using coarser-
grained material for the subgrade or base material can
ensure better performance.
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This soil is in capatility unit iIVw-4, dryfand. It is in the
Subirrigated range site and windbreak suitability group
2W.

La—Lamo silty clay loam, 0 to 1 percent slopes.
This deep, somewhat poorly drained. nearly level soil is
on bottom lands. It is subject to occasional flooding.
Areas range from 5 to 80 acres.

Typically, the surface layer is dark gray, fnable,
calcareous silty ctay loam about 10 inches thick. The
subsurface layer is very dark gray. friable, calcareous
silty clay ioam about 12 inches thick. Below this is a
transitional layer of dark gray, iriable, calcareous sitty
clay loam about 10 inches thick. The undertying material
ts gray, calcareous silty clay loam in the upper part and
light gray, calcareous silty clay loam in the tower part 10
a depth of 80 inches. in a few small areas the dark
surface layer is 12 to 20 inches thick. In some places the
surface layer is grayish brown silt loam. In other places
the soil is fine sandy loam below a depth ¢of 40 inches.

Included with this soit in mapping are small areas of
Colo and Zook soils. Colo soils do not have carbonates
in the surface tayver. They are in a position on the
landscape simitar to Lamo soll. Zook soils are pootly
drained. They are in a siightly tower position. The
included soils make up 5 to 15 percent of the map unit.

The permeability of this Lamo sail is moderately slow,
and the available water capacity is high. The soil has a
seasonal high water table that fluctuates from a depth of
1.5 feet in most wet vears to a depth of about 3 feet in
most dry years. Late in summer the water table may
recede to a depth of 5 feet. The organic matler content
is moderate, and natural fertility is high. The intake rate
of water is low. Runoff is slow. Moisture is releasad
readily to plants. The surface layer is easy to tilt if the
soil is dry or moist but difficult to tll if the soil is wet
because of stickiness.

Most areas of this soil are used for cultivated crops. A
few areas are in native grass ¢r seeded to introduced
grasses.

Under dryland farming, this soil is suited to corn, grain
sorghum, cats, and soybeans. Alfalfa can be grown for
hay. Soil wetness is the main limitation. Tillage generally
is delayed early in spring. Tile drains can be instailed or
V-ditches can be constructed to help lower the seasonal
high water table if a suitable outiet is available. Keeping
crop residue on the surface helps to maintain and
improve tilth. Conservation tillage practices, such as no-
till planting or discing. help to maintain or increase the
organic matter content and reduce evaporation of soil
moisture.

if irrigated, this soil is suited to both sprinkler and
gravity systems of irrigation. Corn, soybeans, and aHalfa
can be grown. Wetness caused by the seasonal high
water table is the main limitation. Tilage is commonly
delayed in the spring of most years. Perforated tile can
be instalied or V-ditches can be constructed to heip
reduce wetness if a suitable outlet is available. Land
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leveling helps 1o improve the swiface drainage and
increase the efficiency of the rigation system.
Conservation tillage practices, such as chiseling or
discing, help tc maintain the organic matter contert and
reduce evaporation of soil moisture.

This soil is suited to use for pasture. Cool-season
grasses, such as creeping foxtail, reed canarygrass, or
orchardgrass, can be mixed with alfaifa. Single species,
WAarm-season grasses can also be grown. Separate
pastures of cocl-season grasses and warm-season
grasses can be used to provide a long season of
grazing. Pasture grasses can alse be used in rotation
with cultivated crops. Overgrazing reduces the vegetative
cover and causes deterioration of the grasses. Grazing
when the soll 1s wet causes the formation of smali
mounds and depressions, making it difficult to harvest
the grass for hay. Proper stocking and rotation grazing
help to keep the grasses in good condition. Applying
nitrogen fertitizer increases the vigor and growth of
grasses.

This soil is suited to native grasses for rangeland.
Overgrazing, improper timing of haying, or mowing to
improper heights reduces the protective vegetative cover
and causes deterioration of the native plants. Grazing
when the scil is wet can cause compaction. Proper
grazing use, deferred grazing, and a planned grazing
sysiem help to keep the native grasses in good
condition.

This soil provides a good site for trees and shrubs in
windbreaks. Il is suiled to adapted species that can
tolerate the seasonal high water table and occasional
flooding. Undesirable grasses and weeds can be
controlled by cultivation between the rows and by careful
use of appropriate herbicides. The establishment of
seedhlings is a concern in wet years.

This soil is not suited to septic tank absorption fields,
dwellings, or small commercial buildings because of
flooding and wetness. An alternate site is needed.
Sewage lagoons need to be constructed on filt material
to raise the bottom of the lagoon to a sufficient height
ahove the seasonal high water table and diked as
protection from tlooding.

Constructing roads on suitable, well compacted fill
material and providing adequate side ditches and
culverts help to protect the roads from tlood damage.
Damage to roads by frost action can be reduced by
providing good surface drainage and by using a gravs!
moisture barrier in the subgrade. Crowning the road by
grading and constructing adegquate side ditches can
provide the needed dramnage. Roads and streets need to
be designed so that the surface pavement and subbase
are thick enough to compensate for low strength of the
soit material. Coarser-grained material for subgrade or
base material can be used to ensure better performance.

This soit is in capability units liw-4, dryland, and liw-3,
irrigated. it is in the Subirrigated range site and
windbreak suitability group 2W.
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l.c—Lamo silty clay loam, wet, 0 to 1 percent
slopes. This deep, poorly drained, nearly levetl soil 15 on
bettom lands. 1 is subject o occasional flooding. Springs
seep through the soil in a few areas. Areas range from 5
to 80 acres.

Typically, the surface layer is very dark gray, friable
silty clay loam about 13 inches thick. The subsurface
layer is very dark gray, friahle silty clay loam about 26
inches thick. The underlying material is silty clay loam. i
is dark gray in the upper part and grayish brown in the
lower part to a depth of 60 inches. In some small areas,
fine sand is below a depth of 40 inches. in other smalt
areas the dark surface layer is less than 10 1o 20 inches
thick. Some small areas are better drained than is
typicat.

Included with this soil in mapping are small areas of
Lawet and Loup soils. Lawet soils are calcarecus and
are in a shghtly higher position on the landscape than
Lamo seil. Loup soils have sandy underlying material and
are in a simitar position on the landscape. The inctuded
soils make up 5 1o 15 percent of the map umt.

The permeability of this Lamo soil is moderately siow,
and the available water capacity 1s high. This soil has a
seasonal high water table that fluctuates from a depth of
about 0.5 foot in most wet years to a depth of about 1.5
feet in most dry years. The organic matter content is
moderate, and natural fertility is high. Runoff is slow.
Moisture is released readily to plants.

Nearly all of the acreage of this soil is in native grass
and is used for grazing or mowed for hay. Some small
areas are used as habitat for wildlife.

This soil is not suited to the common cultivated crops
or to introduced grasses because i is foo wet for tillage.

This soil is suited to rangeiand and hayland. tmproper
timing of haying or mowing to improper heights reduces
the protective vegetative cover and causes deterioration
of the native plants.

This soil is not suited to trees and shrubs in
windbreaks because of excessive wetness from the
seasonai high water table.

This soil is not suited to sanitary facilities and buildings
because of the seasonal high water table and occasional
flooding. An alternate site is needed.

Constructing reads on suitable. weil compacted fill
material above the flood level and providing adeguate
sige ditches and culverts help to protect roads from
flood damage and wetness. Damage 1o roads and
streets by frost action can be reduced by providing good
surface drainage and by using a gravel maoisture barrier
in the subgrade. Crowning the road by grading and
constructing adequate side ditches help 1o provide the
needed surface drainage.

This soll is in capability unit Vw-7, dryland. It is in the
Wet Land range site and windbreak suitability group 10.

Ld—Lawet silty clay loam, 0 to 1 percent slopes.
This deep, poorly drained. nearly level soil is on bottom
tands. It is subject to occasional flooding. Areas range
from 5 to 50 acres.
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Typically, the surtace layer is very dark grayish brown.
very friable, calcareous silty ciay tcam about 12 inches
thick. The subsurface layer is dark gray, friable,
calcareous loam about 13 inches thick. The subsoil is
gray, very friable, calcareous loam about 8 inches thick,
The underlying material is light brownish gray, calcareous
sandy clay loam. Below this is a burted scil of dark gray,
mottled, calcareous sandy ioam to a depth of 60 inches.
In some small areas, fine sand s below a depth of 48
inches.

tncluded with this soil in mapping are small areas of
Colo, Elsmere, and L.oup scils, and Lamo, wet, soils. The
somewhat poorly drained Colo and Zlsmere soils are in a
slightly higher position on the landscape than Lawet s0il.
Loup soils and Lamo, wet, sails are in similar positions
on the tandscape. The included soils make up 5 to 20
percent of the map unit.

The permeability of this Lawet soit is moderate, and
the available water capacity is high. Runoff is siow. This
soil has a seasonal high water table that fluctuates from
a depth of about 1 foot in most wet vears to a depth of
about 2 feet in most dry years. The water table is
generally highest in spring. The organic matter content is
moderate, and natural fertility is high. The surface layer
is easy to till when the soii is dry, but it is difficult to till
when the soit is wet. Moisture is released readily to
plants.

Most of the acreage of this soil is in native grasses
and is used for grazing or mowed for hay. Dranage is
needed i dryland crops or introduced grasses are grown.

This soil is poorly suited to dryland farming because it
has a seasonal high water table and is subject to
fiooding. Only those crops that can tolerate a seasonal
high water table and flooding are suited. Small grain is
not well suited because of the wetness. Tile drains can
be instatled or V-ditches can be constructed to lower the
high water able if a suitable outlet is available. Tilling
and pianting are delayed in most years because of
wetness. Land leveling and the use of grassed
waterways and diversion ditches help to contro! flooding
and runoff. Conservation tilage practices, such as
discing or chiseling, keep crop residue on the surface,
help o maintain or increase the organic matter content,
and imprave tiith.

This soil is not suited to irrgated crops because of
excessive wetness and the hazard of flooding. Drainage
is needed, but outlets are commaonly not available.

This soil is suited to introduced grasses that can
tolerate a seasonal high water table. Smooth brome,
creeping foxtai, and reed canarygrass can be grown.
Separate pastures of cool-season grasses and single
species, warm-season grasses can be used to provide a
long seascon of grazing. Overgrazing reduces the
protective vegetative cover and causes deterioration of
desired grasses. Proper stocking and rotation grazing
help to keep desired grasses in good condition.
Application of nitrogen fertilizer increases the growth and
vigor of grasses.
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This s0il is suited to native grasses for range, either
for grazing or haying. Overgrazing, improper timing of
haying, or mowing to improper heights reduces the
protective vegetative cover and causes deterioration of
the native plants. Grazing when the soil is wet causes
compaction and the formation of small mounds, making
it dgifficult to graze or harvest the grasses for hay. Proper
grazing use, timely deferment from grazing, and
restricted use during very wet periods help to maintain
the native plants in good condition.

This soil is suited to trees and shrubs in windbreaks.
Species that can {olerate a seasonal high water table
and occastonal flooding should be selected. The
establishment of seedlings is difficult in wet years.
Undesirable grasses and weeds are a concern, but they
can be controlled by cultivating between the rows and
using appropriate herbicides in the tree row. Areas near
the rows can be roto-tilled or hoed by hand.

This soit is generalty not suited to septic tank
absorption fields, sewage lagoons, or the construction of
buildings because of the hazard of flooding and wetness.
An alternate site is needed.

Constructing roads on suitable, well compacted fill
material above the flood level and providing adequate
side ditches and culverts help fo protect the roads from
fiood damage and wetness. Damage to roads by frost
action can be reduced by providing good surface
drainage and by using a gravel moisture barrier in the
subgrade. Crowning the road by grading and
constructing adequate side ditches help to provide the
needed surface drainage.

This soil is in capability unit IVw-4, dryland. it is in the
Subirngated range site and windbreak suitability group
2W.

Lo—Loretto fine sandy loam, 0 to 2 percent
slopes. This deep, welt drained, nearly level soil is on
uptands and stream terraces. It formed in mixed eolian
sand and loess. Areas range from 3 to 160 acres.

Typically, this soil has a surface layer of dark grayish
brown, very friable fine sandy loam about 13 inches
thick. The subsoil is friable and about 23 inches thick.
The upper part is brown loam, and the lower part is pale
brown silt loam. The underlying material is pale brown
silt loam to a depth of 80 inches. In some areas the
surface layer is loam. In some areas the surface layer is
20 to 26 inches thick. In some areas, fine sand s befow
a depth of 40 inches.

Included with this sail in mapping are small areas of
Blendon, Boelus, Nora, and Thurman soils. Blendon solls
have more sand in the subseoil and are in a slightly lower
position on the landscape than Loretto soil. Boelus soils
have a sandy surface layer and are in a similar position
on the landscape. The siity Nora soils are in a slightly
lower position. The somewhat excessively drained
Thurman soils are in a slightly higher position. The
included solls make up 5 to 15 percent of the map unit.

The permeability of this Loretio soil is moderate. and
the available water capacity is high. The organic matter
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content is moderately low, and natural fertility is high.
Runaoft is slow. The intake rate of water is moderate. The
surtace layer is easily tilled through a wide range of
moisture conditions. Moisture is released readily to
plants,

Most of the acreage of this soll is cultivated. Most
areas are farmed dryland, but some areas are irrigated.
A lew small areas are in native grass and are used for
grazing or mowed for hay.

Under drytand farming, this soil is suited to corn,
soybeans, grain sorghum, oats, and alfalfa. Soil blowing
is & hazard if the surface is not adequaiely protected by
growing crops or crop residue. Conservation tillage
practices, such as no-till planting for row crops and
discing or chiseling. help to prevent soil blowing and
conserve soit masture. Stripcropping and field
windbreaks also help to prevent soil blowing. Applying
feedlot manwre helps to improve the organic malter
content, fertitity. and tilth of the soil.

if irrigated, this soil is suited to a sprinkler system of
irrigation. A gravity system s also suited if the soil is
leveled to permit efficient application of water. Corn,
soybeans, and alfalfa can be grown. Soil blowing is the
principal hazard. Conservation tillage practices, such as
no-till planting for row crops or discing or chigeting, keep
crap restdue on the surface and help to control soil
blowing and conserve sail moisture. Applying feediot
manure helps to maintain the organic matter content and
improve the fertility of the soil.

This soil is suited to introduced grasses for pasture.
Cool-season grasses, such as smooth brome,
orchardgrass, and 1all fescue, can be mixed with alfalfa.
tniroduced grasses can also be used as part of a
cropping sequence with row crops. Separate pastures of
cool-season grasses and single species, warm-season
grasses can be used to provide a long season of
grazing. Proper stocking and rotation grazing help to
keep the desired grasses in good condition. Applications
of mitrogen fertilizer and irrigation water increase the
vigor and growth of grasses.

The soil is suited 10 trees and shrubs in windbreaks.
Capability for the survival and growth of adapted species
is fair. Soil blowing is the main hazard. Competition for
moisture from weeds and grasses is a concern of
management. Soil blowing can be controlied by
maintaining strips of sod or a cover crop between the
tree rows. Cultivation reduces the competition for
moisture from weeds and grasses but generally should
be restricted to the tree row. Appropriate herbicides can
be applied in the tree row,

This soil is suited to septic tank absorption fields.
Lining or sealing the floor of sewage lagoons is needed
to prevent seepage.

This soil is suited to the construction of dwellings and
small commercial buildings.

Hoads and streets need to be designed so that the
surface pavement and subbase are thick enough to
compensate tor low strength of the scil material. Using
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coarser-grained material for subgrade or base material
can ensure better performance.

This soil is in capability units lie-3, dryland, and lie-5,
irrigated. 1t is i the Sandy range site and windbreak
suiability group 5.

LoC—Loretto fine sandy loam, 2 1o 6 percent
slopes. This deep, well drained, gently sloping soHl is on
uplands. It formed in mixed eclian sand and loess. Areas
range from 3 ta 40 acres.

Typically, the surface layer is dark grayish brown, very
triable fine sandy loam about 8 inches thick. The
subsurface layer is very dark grayish brown, very friable
fine sandy icam about 8 inches thick. The subsoll is
friable and about 25 inches thick. It is brown loam in the
upper part and light yellowish brown silt loam in the
lower part. The underlying material is light yellowish
brown silt lcam to a depth of 60 inches. In sorme small
areas the surface layer is loam. In other small areas the
surface layer is 20 to 24 inches thick. Some small areas
are nearly levet.

included with this soil in mapping are smali areas of
Biendon, Beelus, Nora, and Thurman soils. Blendon soils
have less ciay in the subsoil than Loretto soil. They are
on stream terraces and are in a lower position on the
tandscape. Boelus s¢ils have more sand in the surface
tayer. They are in a position similar to Loretto soil. The
silty Nora soils are in a lower position on the landscape.
The somewhat excessively drained Thurman soils are in
a higher position. The included soils make up about 10
to 20 percent of the map unit,

The permeability of this Loretto soit i1s moderate, and
the available water capacity 1s high. The organic matter
content is moderately low, and natural fertiity is high.
The intake rate of water is moderate. Runoff is medium.
The surface layer is easily tilled through a wide range of
moisture conditions. Moisture is released readily to
ptants.

Most of the acreage of this soil is used for cultivated
crops, but a tew areas are in native grasses and are
used for grazing or mowed for hay.

Under dryland farming, this soil is suited to corn,
soybeans, grain sorghum, oats, and alfalta. Soil blowing
and water erosion are the main hazards. Conservation
tillage practices, such as discing, chiseling, or no-tilt
planiing, keep crop residue on the surface and help to
contro! soil blowing. Stripcropping alsa helps to reduce
soil blowing. Terraces and grassed waterways help to
conirol water erosion.

This soil is welt sulted to a sprinkier system of
irrigation. A gravity system is also suited if the soil is
bench leveled or terraced and contour furrowed to
control runaff. Corn, soybeans, and alfalfa can be grown.
For sprinkler irrigation, contour furrows and terraces and
grassed waterways can be used and an adequate
amount of crop residue maintained on the surface. Soil
blowing and water erosion are the principal hazards.
Maintaining fertility is a concern of management.
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Conservation tillage practices, such as discing, chiseling,
or nec-till planting, keep crop residue on the surface and
help to control soil blowing and water erosion.

This sait is suited to introduced grasses for pasture.
The use of this soil for pasture is an effective way to
control soit blowing and water erosion. Cool-season
grasses, such as smooth brome, orchardgrass, or tail
fescue, can be mixed with alfalfa. Separate pastures of
cool-season grasses and single species, warm-sgason
grasses can be used for a fong season of grazing.
introduced grasses can also be used as part of a
cropping sequence with row crops. Proper stocking and
rotation grazing help to keep the desired grasses in good
condition. Applications of fertilizer and irrigation water
increase the vigor and growth of grasses.

This scil generally provides a geod site for trees and
shrubs in windbreaks. Capability for the survival and
growth of adapted species is fair. Soil biowing and water
erosion are the main hazards. Competition for moisture
from weeds and grasses is a concern of management,
Soil blowing can be controlled by maintaining a cover
crop between the tree rows. Cultivation should be
restricted to the tree row. Planting trees on the contour
and terracing can help to prevent ercsion and runoff.
Appropnate herbicides can be applied in the row, or the
areas can be roto-tilled to control weeds and grasses.

This soil is generally suited to septic tank absorption
fields. Lining or sealing the floor of sewage 1agoons is
needed to prevent seepage.

The soil is suited to the construction of dwellings.
Small commercial buildings need to be properly designed
to accommodate the stope, or the soif can be graded to
an acceptable level

Roads and sireets need to be designed so that the
surface pavement and subbase are thick enough to
compensate for low strength of the soil material. Using
coarser-grained material for the subgrade or base
material ensures better performance.

This soit is in capability units lile-3, dryland, and Hie-5,
irrigated. It is in the Sandy range site and windbreak
suitability group 5.

LpC—Loretto foam, 2 to 6 percent siopes. This
deep, welt drained, gently sioping soil is on side slopes
of uplands. H formed in mixed eoclian sand and loess.
Areas range from 3 to 25 acres.

Typically, the surface layer is dark grayish brown,
friable loam about 8 inches thick. The subsurface layer is
very dark grayish brown, friable loam about 6 inches
thick. The subsoil is friable loam about 23 inches thick. It
is brown in the upper part and pale brown in the lower
part. The underiying material is silt toam. {t is light
yeliowish brown in the upper part and very pale brown in
the fower part to a depth of 60 inches. In some smak
areas the surface layer is silt foam. In some areas the
surface layer is 20 to 26 inches thick. A few small areas
are nearly ievel.

Included with this soil in mapping are small areas of
Boetus, Hobbs, Nora, and Thurman soils. The Boelus
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soils have more sand in the surface layer and are in a
position on the landscape similar to Loretto soil. The
occasionally flooded Hobbs soils are on bottom lands of
narrow upland drainageways. The silty Nora scils are in
a slightly lower position on the landscape. The
somewhatl excessively drained Thurman soils are in a
slightly higher position. The included soils make up 5 to
20 percent of the map umit.

The permeability of this Loretto soil is moderate, and
the available water capacity is high. The organic matier
content is maderate, and naturai fertitity is high. The
intake rate is moderately low. Bunoff is medium. The
surface layer is easily tilied through a fairly wide range of
moisture conditions. Moisture is released readily to
plants,

Maost of the acreage of this soil is used for cultivated
crops. A few areas are seeded to introduced grasses
and are used for grazing or mowed for hay.

Under dryland farming, this soil is suited to corn, grain
sorghum, soybeans, cals, and affalfa. Water erosion is
the principal hazard. Maintaining fertility is the main
management concern. Conservation tillage practices,
such as discing, chiseling, or no-till planting, help to
control ergsion. Terraces, contour farming, and grassed
waterways on the long smooth slopes also help to
prevent water erosion. Returning crop residue to the soil
helps to maintain the organic matter content.

This soit is suited to a sprinkier system of irrigation. it
is also suited to a gravity system if it is bench leveled or
contour furrowed and if terraces and grassed waterways
are established and an adequate amount of crop residue
kept on the surface. Corn, soybeans, and alfalfa can be
grown. Because of the uneven slope, water erosion and
runoff are concerns unless water application is
controlied. Conservation tillage practices, such as discing
and chiseling the tong smooth slopes, help to control
erosion and runoff. Land leveling increases the efficiency
of the irrigation system. Returning crop residue to the
soil and applying fertilizer and feediot manure help to
maintain the organic matter content and fertility of the
sail.

This soil is suited to introduced grasses for pasture.
Cooi-season grasses, such as smooth brome,
orchardgrass, or tall fescue, can be mixed with alfalfa.
Warm-season grasses can also be grown. Allernate
pastures of cool-season grasses and warm-season
grasses can provide a long season of grazing. Grasses
used for pasture can also be used as part of a cropping
seqguence with row crops. Rotation grazing and proper
stocking help to keep the desired grasses in good
condition. Applications of nitrogen fertilizer and irrigation
water increase the vigor and growth of grasses.

This soil provides a good site for planting trees and
shrubs in windbreaks. Capability is good for the survival
and fair for the growth of adapted species. Water
erosion is the principal hazard. Competition for moisture
from weeds and grasses is a concern of management.
Plarting trees on the contour and terracing help to
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control erosion. Cultivation between the rows can control
weeds and undesirable grasses. In addition, appropriate
herbicides can be used,

This soil is suited to septic tank absorption fields.
Lining or sealing the floor of the sewage lagoon is
needed to prevent seepage.

This soif is suited to the construction of dwellings.
Small commercial buildings need to be properly designed
to accommodale the slope, or the soit can be graded to
an acceptable level.

Roads and streets need to be designed so that the
surtace pavement and subbase are thick enough to
compensate for low strength of the soil material. Using
coarser-grained material tor subgrade or base material
can ensure better periormance.

This seil is in capabitity units lle-1, dryland, and llie-4,
irrigated. 1t is in the Silty range site and windbreak
suitability group 3.

| v—Loup fine sandy loam, 0 to 1 percent slopes.
This deep, poorly drained, nearly level soil is on stream
terraces and in a few small areas on bottom lands. tis
frequently ponded and occasionally flooded. Areas range
from 5 to 80 acres.

Typically, the surface layer is very dark gray, very
friable fine sandy loam about 10 inches thick. The
subsurface layer is very dark gray, very friable fine sandy
loam about 6 inches thick. Below this is a transitional
layer of gray, very friable fine sandy loam about 4 inches
thick. The underlying material is light gray, mottled loamy
fine sand in the upper part and light gray, mottled fine
sand in the lower part to a depth of 60 inches. In a few
small areas, this soit has better drainage than is typical.
In some small areas, the surface layer ranges from 3 to
10 inches thick.

Included with this soil in mapping are small areas of
Elsmere, Lawet, and Thurman soils. The somewhat
poorly grained Elsmere soils are on stream terraces and
are in a slightly higher position on the landscape than
Loup soil. The caicareous Lawet soils are in a similar
position on the landscape. The somewhat excessively
drained Thurman soils are in a higher position. The
tncluded soils make up 5 to 20 percent of the map unit.

The permeability of this Loup soil is rapid, and the
available water capacity is low. This soil has a seasonal
high water table that ranges from about 0.5 foot above
the surface in most wet years to a depth of about 1 foot
in most dry years. The organic matter content is
moderate, and natural fertility is low. Runoff is slow.
Motisture is released readily to plants.

Most of the acreage of this soil is in native grasses
and is mowed for hay. A few areas are tilled and used
for cullivated crops or for pasture,

This soif is generally not suited to dryland cultivated
crops unless dramage is improved. Open V-ditches can
be constructed or perforated tile can be installed to
improve the drainage. Corn and grain sorghum are
suitable crops, but the soil is too wet for deep rooted
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crops, such as alfalfa. Crop residue should be left on the
surface as mulch. This soil warms up slowly in spring,
and tifling and planting are delayed. Soil wetness is the
principal hazard. Maintaining fertility s the main concern
of management.

This soil is not suited to irrigated crops because of
wetness caused by the seasonal high water table.

This soil is suited 1o introduced grasses for pasture,
but because of wetness, seeding the grasses can be
difficult. Creeping foxtail and reed canarygrass are
sultable pasture grasses. Overgrazing, grazing when the
soit is wet, or improper timing of haying reduces the
protective vegetative cover and causes deterioration of
desired grasses. Proper stocking and rotation grazing
help to keep the grasses in good condition. Applying
nitrogen fertilizer increases the vigor and growth of
pasture grasses.

This soil is better suited to rangeland or hayland than
1o other uses. improper timing of haying or mowing to
improper heights reduces the protective vegetative cover
and causes deterioration of the native plants. Grazing
can cause the formation of smatl mounds or bogs,
making it difficult to harvest the grass for hay.

This soil is not suited to trees and shrubs in
windbreaks because of excessive wetness due to the
seascnal high water table.

This soll is not suited to septic tank absorption fields,
sewage tagoons, or the construction of buldings
because of ponding. The walls or sides of shallow
excavations need to be temporarily shored to prevent
sloughing or caving.

Constructing roads on suitable, well compacted fill
material above the ponding level and providing adequate
side ditches and culverts help to protect the roads from
damage by ponding and wetness from the seasonal high
water table.

This soil is in capability units Vw-7, dryland, if
undrained, and IVw-6, dryland, if drained. A capability
unit is not assigned for irrigation. Loup soil is in the
Subirrigated range site and windbreak suitability group
10,

Ma--Marlake Variant silt loam, 0 to 1 percent
slopes. This deep, nearly level, very poorly drained soil
is on boitom lands of the Elkhorn River valiey. it is
subject to frequent ponding and occasionally flooded.
Areas range from 3 to 15 acres.

Typically, 3 inches of partally decomposed organic
matter, mainly leaves and stems, is at the surface. The
minera! soil has a surface layer of dark gray, friable silt
loam about 12 inches thick. The underlying material is
gray, mottled silt loam to a depth of 80 inches. In some
small areas, stratified fine sand is below a depth of 40
inches. In other small areas the surface layer is loamy
fine sand that is lighter colored than is typical.

included with this soit in mapping are small areas of
Barney, Boel, and Loup soils. Al of these soils are better
drained than Marlake Variant soil and all are in slightly
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higher positions on the landscape. The included soils
make up 3 to 8 percent of the map unit.

The permeability of this Marlake Variant soil is
moderate, and the available water capacity is high. This
soil has a seasonal high water table that ranges from 2
feet above the surface to a depth of about 1 foot below
the surface. The organic matter content is high. Natural
fertility is low. Runoff is ponded.

This soil is used mainly as habitat for wildlife. It is used
principally by waterfowl.

Because of the very high water table, this soil is not
suited to cultivated crops, native or introduced grasses,
trees, or shrubs. It is better suited to use as habitat for
wetland wildlife.

This soil is not suited to sanitary facilities or the
construction of dwellings and buildings because it is
frequently ponded. Alternate sites are needed.

Roads can be constructed on suitable, well compacted
fill material above the ponding level, and adequate side
ditches and culverts can be provided to help protect the
roads from damage by ponding and wetness from the
seasonal high water table.

This soil is in capability unit VIllw-7 and windbreak
suitability group 10. It is not assigned to a range site.

MoC—Moody silty clay loam, 2 to 6 percent
slopes. This deep, well drained, gently sloping soil is on
crests and side slopes of broad ridgetops on uplands. It
formed in loess. Areas range from 5 to several hundred
acres.

Typically, the surface layer is friable silty clay loam
about 11 inches thick It is dark gsr;ayissrfl brown in
the upper part and very dark grayish brown in the lower
part. The subsoil is firm silty clay loam about 29 inches
thick. It is grayish brown in the upper part, brown in the
middle part, and pale brown in the lower part. The
underlying material is pale brown silt loam to a depth of
60 inches. In many areas, lime is between a depth of 30
and 60 inches. Thirty to 40 percent of this map unit is
moderately eroded. In these areas, the surface layer is
thinner and lighter colored than is typical.

Included with this soil in mapping are small areas of
Belfore soils. Belfore soils are nearly level. They are in a
higher position on the landscape than Moody soil. In
some small areas the soils are nearly level. In other
small areas the soils are high in alkali. Some areas of
soils in small depressions have a claypan subsoil. The
included soil makes up 3 to 10 percent of the map unit.

The permeability of this Moody soil is moderately slow,
and the available water capacity is high. Runoff is
medium. The organic matter content is moderate, and
natural fertility is high. The intake rate of water is low.
The surface layer of this soil is easily tilled through a
narrow range of moisture conditions. Moisture is
released readily to plants.

Most of the acreage of this soil is used for cultivated
crops. A few areas are in native grass or seeded to
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Figure 13.—Profile of Moody silty clay loam. This deep
soil formed in loess. Depth is marked in feet.

introduced grasses and used for grazing or mowed for
hay. Many areas are irrigated.

Under dryland farming, this soil is suited to corn, grain
sorghum, soybeans, oats, and alfalfa. Water erosion is
the main hazard. Conservation tillage practices, such as
discing, chiseling, or no-till planting, leave crop residue
on the surface and help to control erosion and conserve
soil moisture. Terraces, contour farming, and grassed
waterways help to prevent erosion on long smooth
slopes. Grasses and legumes can be included in the
cropping system to control erosion and maintain the
organic matter content.

This soil is suited to a sprinkler system of irrigation. It
is also suited to a gravity system if it is bench leveled or
contour furrowed and if terraces and grassed waterways
are established and an adequate amount of crop residue
kept on the surface. Corn, soybeans, and alfalfa can be
grown. Erosion is the main hazard. Runoff is a concern
of management. The application rate of irrigation water
needs to be controlled. Conservation tillage practices
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that keep crop residue on the surface, terracing, and
contour furrowing help to control runoff.

This soil is suited to introduced grasses for pasture.
Cool-ceason grasses, such as smooth brome,
orchardgrass, or tall fescue, can be mixed with alfaifa.
Separate pastures of cool-season grasses and single
species, warm-season grasses can be used to provide a
long season of grazing. Pasture grasses can aiso be
used in rotation with cultivated crops. Overgrazing or
improper timing of haying reduces the protective
vegetative cover and causes deterioration of desired
grasses. Proper stocking and rotation grazing help to
keep the grasses in good condition. Applications of
nitrogen fertilizer and irrigation water increase the vigor
and growth of pasture grasses.

This soit is suited to rangeland. Use of the soil for
range is an effective way {¢ control water erosion.
Overgrazing by livestock, improper timing of haying, or
mowing 1o improper heights reduces the protective
vegetative cover and causes deterioration of the native
plants. Proper grazing use, timely deferment from grazing
or haying, and a planned grazing system help to maintain
or improve the range condition.

This soil is suited to trees and shrubs in windbreaks.
Seedlings generally survive and grow well if competing
vegetation is controlled. Good site preparation and timely
cultivation between the tree rows or careful use of
appropriate herbicides in the row helps seedlings to
survive and grow. Planting trees on the contour and
terracing help to control runoff and erosion. hrrigating can
provide supplemental moisture during periods of low
rainfall.

The moderately slow permeability of this soll is a
limitation for septic tank absorption fietds, but this
limitation can generally be overcome by increasing the
size of the absorption field. Lining or sealing the floor of
sewage lagoons is needed to prevent seepage. Grading
is needed to modify the siope and shape the lagoon.

The foundations for buildings need to be strengthened
and backfilled with coarse material to prevent damage
from shrinking and swelling of the scil. Small commerciai
buildings need to be properly designed to accommodate
the slope, or the soil can be graded to an acceptable
level.

Hoads and streets need to be designed so that the
surface pavement and subbase are thick enough to
compensate for low strength of the soil material.
Coarser-textured materiai for subbase or base matenal
can be used. Crowning the roadbed by grading and
constructing adequate side ditches can provide good
surface drainage and reduce the damage to roads by
frost action.

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

Mp—Moody silty clay [oam, terrace, 0 to 1 percent
stopes. This deep, nearly level, well drained soil is on
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siream terraces along major streams. Areas range from
5 to several hundred acres.

Typically, the surface fayer is dark grayish brown,
friable silty clay loam about 8 inches thick. The
subsurface layer is very dark grayish brown, friable silty
clay loam about 10 inches thick. The subsoil is brown,
firm silty clay loam about 26 inches thick. The underlying
material is pale brown, calcareous siit loam to a depth of
60 inches. in places, free carbonates are above g depth
of 50 inches. In some small areas, the subsoit is darker
than is typical. In other small areas the suriace fayer is
silt ioam. Some small areas are gently sloping.

Inciuded with this soil in mapping are small areas of
Hobbs soils in narrow drainageways. The included sail
makes up about 3 to 8 percent of the map unit.

The permeability of this Moody soil is moderately slow,
and the available water capacity is high. Runcff is siow.
The organic matter content is moderate, and natural
fertility is high. The intake rate of water is low. The
surface layer is easily tifled through a narrow range of
maoisture conditions.

This soil is used mainly for cultivated crops. Most of
the acreage is irrigated. Some small areas are seeded {0
introduced grasses and are used for grazing or mowed
for hay.

Under dryland farming, this soil is suited to corn, grain
sorghum, soybeans, oats, and aifalfa. Maintaining fertiity
and tilth are the principal concerns of management.
Conservation tillage practices, such as discing, no-till
planting, and till-planting, keep crop residue on the
surface and help 1o maintain lilth and conserve sail
moisture.

i irrigated, this soil is suited tc beth gravily and
sprinkler systems of irrigation. Corn, soybeans, and
alfalta are the main crops. Scme land leveling is
generally needed if a gravity system is used. Land
leveling improves the surface drainage and increases the
efficiency of the irrigation system. Conservation tillage
practices, such as no-till planting and discing, keep crop
residue on the surface and help to conserve so!
moisture. Returning crop residue to the soif and applying
feedlot manure also help to increase the content of
organic matier and maintain fertility of the soil.

This scil is suited to introduced grasses for pasture,
either for grazing or mowing. Cool-season grasses, such
as smooth brome, orchardgrass, or tall fescue, can be
mixed with alfalfa; or singie species, warm-season
grasses can be grown. Separate pastures of cool-season
grasses and watm-season grasses can be used for a
long seascn of grazing. Pasiure grasses can also be
used as part of a cropping sequence with row crops.
Overgrazing or mowing 1o improper heights causes
deterioration of desired grasses. Rotation grazing, proper
stocking, and proper timing of mowing help to keep
desired grasses in good condition. Applications of
nitrogen fertilizer and irrigation water increase the growth
and vigor of pasture grasses.

This soil is suited fo trees and shrubs in windbreaks. It
provides a good site for these plantings. Capability for
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the survival of adapted species is good. Competition for
moisture from undesirable weeds and grasses is the
mairt concern of management. Cultivation between the
rows, careful use of appropriate herbicides, and roto-
tiling in the tree row help to control this competition.
Areas near the trees can be hoed by hand.

The moderately siow permeability of this soil is a
limitation for septic tank absorption fields, but this
limitation can be overcome by increasing the size of the
absorption field. Lining or seaiing the floor of the sewage
lagoon is needed to prevent seepage.

The foundations for buildings need to be strengthened
and backfilled with coarse material to prevent damage
from shrinking and swelling of the scil.

Roads and streets need to be designed so that the
surface pavement and subbase are thick enough to
compensate for low strength of the soil material. Using
coarser-textured material for the base material or
subgrade ensures better performance. Crowning the
road by grading and constructing adequate side ditches
help to provide good surface drainage and reduce the
damage by frost action.

Thig soil is in capability units I-1, dryland, and 1-3,
irrigated. It is in the Silty range site and windbreak
suitability group 3.

Mu—Muir siity clay loam, 0 to 1 percent slopes.
This deep, well drained, nearly ievel soil is on low stream
terraces. 1t is subject to rare flooding. Areas range from
3 to several hundred acres.

Typically, the surface layer is dark grayish brown, very
frigble silty clay loam about 7 inches thick. The
subsurface layer is very dark grayish brown, friable silty
clay loam about 10 inches thick. The subsoi! is friable
silty clay loam about 34 inches thick. It is dark grayish
brown in the upper part and brown in the lower part. The
underlying material is light yellowish brown silt loam to a
depth of 60 inches. In some small areas the surface
layer is thinner than is typical. in other smal areas the
soit is gently stoping. In a few places, siity clay is below
a depth of 20 inches.

Included with this soil in mapping are small areas of
Colo and Hobbs soils. The somewhat pooriy drained
Colo soils are on bottom lands. They are in a lower
position on the landscape than Muir soil. Hobbs soils are
in narrow drainageways that creoss the Muir soil. The
included soils make up about 5 to 10 percent of the map
unit.

The permeabiity of this Muir soil is moderate, and the
avaliable water capacity is high. The organic matter
content is moderate, and natural fertility is high. Runoff is
slow. The intake rate of water is slow. The surface layer
is easily tilled through a narrow range of moisture
conditions. Moisture js released readily to plants.

Most of the acreage of this soil is cultivated, but a few
areas are in grass and are used for grazing or mowed for
hay. Many areas are irrigated.

Under dryland farming, this soii is suited to corn,
soybeans, sorghum, and legumes. Weed control and
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maintenance of fertility are the main concerns of
management. Conservation tillage practices, such as
discing, chiseling, and ne-tili planting, leave crop residue
on the surface and help o maintain tith and workability
of the soil. Keeping crop residue on the surface aiso
helps to conserve soil moisture.

This soll is suited 10 both sprinkler and gravity systems
of irrigation. Corn, soybeans, and alfalfa can be grown.
This soil has tew limitations when it is irrigated. Land
leveting is generally needed if a gravity system is used.
Maintaining fertility is the main concern of management.
Conservation tilage practices, such as discing or no-till
planting, keep crop residue on the surface and help to
conserve scil moisture and improve the organic matter
content.

This soil is suited to introduced grasses for pasture.
Cool-season grasses, such as smooth brome,
orchardgrass, or tail fescue, can be mixed with alfalia; or
single species, warm-season grasses can be grown.
Separate pastures of cool-season grasses and warm-
season grasses can be used for a long season of
grazing. Pasture grasses also can be used as part of the
cropping system. Qvergrazing reduces the protective
vegetative cover and causes deterioration of desired
grasses. Proper siocking and rotation grazing heip fo
keep the grasses in geod condition. {rrigated pastures
respond 1o nifragen fertilizer.

This soit provides a good site for trees and shrubs in
windbreaks. Capability for the survival and growth of
adapted species is good. Moisture competition from
weeds and grasses is the main limitation. Cultivation
between the rows and use of appropriate herbicides, or
roto-tilling in the tree row help to control this competition.

The hazard of rare flocoding needs to be considered if
this soil is used for sanitary facilities and building sites.
Fill material can be used to elevate the septic tank
absorption field as protection from flooding. Sewage
lagoons need to be diked as protection from flooding,
and the fioor of the lagoon should be lined or sealed to
prevent seepage.

Dwellings and small commercial buildings can be
constructed on elevated, well compacted fill material as
protection against flooding.

Roads and streets need to be designed so that the
surface pavement and subbase are thick encugh to
compensate for fow sirength of the soil matenal. Using
coarser-grained materniai for the subgrade or base
material helps to ensure betier performance.

This soil is in capabitity units 1-1, dryland, and 1-3,
irrigated. It is in the Silty Lowland range sile and
windbreak suitability group 1.

NoD—Nora silty clay ioam, 6 to 11 percent siopes.
This deep, well drained, strongty sioping soil is on
ridgetops and side siopes of uplands {fig__T4]. 1t formed
in loess. Areas range from 10 to 50 acres.

Typically, the surface layer is very frigble, very dark
grayish brown silty clay loam about 7 inches thick. The
subsoil is friable and about 20 inches thick. H is brown
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Figure 14.—Profile of Nora silty clay loam. This deep, well
drained soil formed in loess. Depth to lime
ranges from 14 to 30 inches.

silty clay loam in the upper part and pale brown,
calcareous silt loam in the lower part. The underlying
material is calcareous silt loam. It is pale brown in the
upper part and very pale brown in the lower part to a
depth of 60 inches. In a few small areas the soils are
gently sloping or moderately steep. In other small areas
the surface layer is 10 to 20 inches thick. In places the
soil is eroded and lighter colored than is typical. In other
places, lime is below a depth of 30 inches.

Included with this soil in mapping are small areas of
Alcester, Crofton, and Hobbs soils. The gently sloping
Alcester soils are on foot slopes. They are in a lower
position on the landscape than Nora soil. The calcareous
Crofton soils are in a slightly higher position. The
occasionally flooded Hobbs soils are on bottom lands of
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narrow drainageways. The included soils make up 10 to
15 percent of the map unit.

The permeability of this Nora soil is moderate, and the
available water capacity is high. The organic matter
content is moderate, and natural fertility is high. The
intake rate of water is moderate. Runoff is rapid.
Moisture is released readily to plants. This soil is easily
tilled through a narrow range of moisture conditions.

Most of the acreage of this soil is used for cultivated
crops, but a few areas are in native grasses or are
seeded to introduced grasses. These areas are used for
grazing or mowed for hay. Some cultivated areas are
irrigated by sprinklers.

Under dryland farming, this soil is suited to corn, grain
sorghum, soybeans, oats, and alfalfa. Water erosion is
the principal hazard. Erosion can be controlled by
terraces and grassed waterways. Conservation tillage
practices, such as discing, chiseling, or no-till planting,
keep crop residue on the surface and help to control
erosion.

If irrigated, this soil is poorly suited to a sprinkler
system of irrigation, and it is not suited to gravity
irrigation. If the soil is irrigated, it is better suited to
close-growing crops, such as alfalfa, than to row crops;
however, row crops can be grown if erosion control is
practiced. Controlling runoff and maintaining fertility are
the main management concerns. The proper rate of
water application and the use of terraces and grassed
waterways help to control water erosion and runoff. If
the soil is used for row crops, conservation tillage
practices, such as discing, chiseling, or no-till planting,
can be used with contouring to help control erosion and
maintain good tilth.

This soil is suited to introduced grasses for pasture.
Use of the soil for pasture is an effective way to control
erosion. Cool-season grasses, such as smooth brome,
orchardgrass, or tall fescue, can be mixed with alfalfa; or
single species, warm-season grasses can be grown.
Separate pastures of cool-season grasses and warm-
season grasses can provide a long season of grazing.
Pasture grasses can also be used in rotation with
cultivated crops. Overgrazing or mowing to improper
heights reduces the protective vegetative cover and
causes deterioration of desired grasses. Proper stocking
and rotation grazing help to keep the grasses in good
condition. Applications of nitrogen fertilizer and irrigation
water increase the vigor and growth of pasture grasses.

This soil is suited to native grass for rangeland.
Overgrazing, improper timing of haying, or mowing to
improper heights reduces the protective vegetative cover
and causes deterioration of desired grasses. Reduction
of the protective cover can result in severe soil losses by
water erosion. A planned grazing system, proper grazing
use, and timely deferment from grazing help to maintain
or improve the range condition.

This soil is suited to trees and shrubs in windbreaks.
Adapted species survive and grow well on this soil.
Erosion by water, drought, and competition for moisture
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from weeds and grasses are the main hazards. Planting
trees on the contour and terracing or planting a cover
crop between the rows reduces water erosion.
Undesirable grasses and weeds can be controlled by
cultivation between the trees and by careful use of
appropriate herbicides in the row.

Land shaping and contouring are needed 10 assure
proper operation of septic tank absorption figlds on this
soil. Moderate permeability is a limitation for septic tank
absorption fields, but this limitation can generally be
overcome by increasing the size of the absorption area.
For sewage lagoons, extensive grading is needed to
modify the siope and shape the lagoon. Lining or sealing
the tloor of the lagoon is needed to prevent seepage.

Dwellings and smail commercial buildings need o be
designed to accommodate the siope, or the soil should
be graded to an acceptable level. In addition,
foundations need to be strengthened and backfilied with
coarse material to prevent gamage from shrinking and
swelling of the soil.

Roads and streets need to be designed so that the
surface pavement and subbase are thick enough to
compensate for low strength of the soif matenal. Using
coarser-grained raterial for the subgrade or base
material ensures better performance. Damage to roads
by frost action can be reduced by providing good surface
drainage. Crowning the road by grading and constructing
adequate side ditches heip to provide the needed
surface drainage.

This soil is in capability units llle-1, dryiand, and Ve-3,
irrigated. It is in the Silty range site and windbreak
suitability group 3.

NoE—Nora siity clay loam, 11 to 15 percent
slopes. This deep, well drained, moderately steep soil is
an side slopes of upiands. [t formed in silty loess. Areas
range from 3 to 20 acres.

Typically, the surface layer is dark grayish brown, very
friable silty ctay ioam about 7 inches thick. The subsoil is
friabte siity clay loam about 30 inches thick. The upper
and middle parts are brown, and the lower part is pale
brown and calcareous. The underlying material is light
yellowish brown, calcareous silt loam to a depth of 60
inches. In some small areas, lime is at a depth of more
than 30 inches. In some small areas the surface layer is
lighter colored than is typical. In other small areas, this
sail is strongly sloping.

Inciuded with this soil in mapping are smalt areas of
Alcester, Crofton, and Hobbs soils. Alcester sgils are on
foot slopes, They are in a {ower position on the
landscape than Nora soil. The calcareocus Crofton soils
are in a similar position on the landscape. Hobbs soils
are on bottom lands of uptand drainageways and are
occasionally flooded. The included scils make up 10 to
15 percent of the map unit.

The permeability of this Nora soil is moderate, and the
available water capacity is high. The organic matter
content is moderate, and natural fertility 1s medium.
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Runoff is rapid. Moisture is released readily to plants.
This soil is easily tilted through a narrow range of
moisture conditions.

Maost of the acreage of this soil is cultivated, bul a
large acreage is in native grass or is seeded 1o
introduced grasses. These areas are used for grazing or
mowed for hay.

Under dryland farming, this sail is poorly suited to corn
and grain sorghum. Alfalfa, oats, and close-sown crops
are better suited than row crops. Water ergsion is the
principal hazard Erosion and runoff can be controlied by
terraces and grassed waterways. Conservation tillage
practices, such as discing, chiseling, or no-till ptanting,
keep crop restdue on the surface and help to conirol
ercsion and runoff.

This soil is not suited to irrigation because of siope.
The hazard of erosion is severe.

This soil is suited to introduced grasses for pasture.
Cool-season grasses, such as smooth brome,
orchardgrass, or tall fescue, can be mixed with alfalfa; or
single species, warm-season grasses can be grown.
Separate pastures of cool-season grasses and warm-
season grasses can be used for a long seasen of
grazing. Pasture grasses also can be used in rotation
with cultivated crops. QOvergrazing reduces the protective
vegetative cover and causes deterioration of desired
grasses. Proper stocking and rotation grazing help to
keep the grasses in good condition. Applying nitrogen
fertilizer increases the growth and vigor of grasses.

This soil is suited to native grasses for rangeiand. Use
of the soil for range is an effective way to control
erosion. Overgrazing, improper timing of haying, or
mowing to improper heights reduces the protective
vegetative cover and causes deterioration of desired
grasses. Reduction of the protective cover can cause
severe soil losses by water erosion. A planned grazing
system, proper amount of use, and timely deferment
from grazing heip to maintain or improve the range
condition.

This soil is suited to trees and shrubs in windbreaks.
Capability for survival is good, and growth of adapted
species is fair. Water erosion and drought are the
principal hazards. Planting trees on the contour and
terracing help to control erosion and runoff. Undesirable
grasses and weeds can be controlled by cultivation
between the tree rows and careful use of appropriate
herbicides or by roto-tilling in the row.

t.and shaping and contouring are needed to assure
the proper operation of seplic tank absorption fields on
this soil. Moderate permeability is a limitation for septic
tank absorption fields, but this limitation can generally be
overcome by increasing the size of the absorption field.
For sewage lagoons, extensive grading is required to
modify the slope and shape the tagoon.

Dwellings and buildings need to be properly designed
to accommodaie the slope, or the soif should be graded
to an acceptable level In addition, foundations for
buildings need to be strengthened and backfilled with
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coarse material 1o prevent damage from the shrinking
and swelling of the soil.

Roads and streets need to be designed so that the
surface pavement and subbase are thick enough to
compensate for low strength of the soil material. Using
coarser-grained material for the subgrade or base
material ensures better performance. Damage to roads
and streets by frost action can be reduced by providing
good surface drainage. Crowning the road by grading
and constructing adequate side ditches help to provide
the needed surface drainage.

This seit is in capability unit iVe-1, dryland. It is in the
Silty range site and windbreak suitabiiity group 3.

NpC2—Nora-Crofton complex, 2 to 6 percent
slopes, eroded. This compiex consists of deep, well
drained, gently sloping soils on narrow ridgetops of
uplands. These soils formed in ¢alcareous loess. Areas
of this map unit range from 5 to 30 acres. The Nora soil
in this complex is in a lower position on the landscape
than the Crofton soil and is on side slopes. The Crofton
scil is generally on ridgetops. This complex is 40 to 55
percent Nora soil and 35 to 45 percent Crofton soil. The
sols are so intricately mixed that it is not practical to
separate them in mapping. Rills are cornmon atter heavy
rains. rosion has removed most of the original surface
layer and, in places, part of the subsocil. in areas of Nora
soil, the remaining part of the surface layer has heen
mixed with part of the subsoll by tillage.

Typically, the Nora soil has a surface layer of brown,
friable silty clay loam about 5 inches thick. The subsoil is
friable silty clay loam about 19 inches thick. It is brown in
the upper part and paie brown and calcareous in the
lower part. The underlying materiai is light yellowish
brown, calcareous silt loam to a depth of 80 inches.

Typically, the Crofton soil has a surface layer of pale
brown, very friable silt oam about 5 inches thick. In
many areas, the underlying material is exposed and lime
concretions are on the surface. The transitional layer is
pale brown, friablte, calcareous sit loam about 3 inches
thick. The underlying material is light yellowish hrown,
calcareous silt loam to a depth of 60 inches. In some
smail areas the soil is reddish brown. in other areas the
sait is gray.

included with this complex in mapping are small areas
of Moody soils. Moody soils have more clay in the
subsoil, are on broader ridgetops, and are in a higher
position on the landscape than Nora and Crofton soils.
The included soll makes up 3 to 8 percent of the
complex.

The permeabiiity in both Nora and Crofton soils is
moderate, and the available water capacity is high. The
organic matter content is moderately low in the Nora soil
and low in the Crofton soil. Runoff is medium. The intake
rate of water is moderate in both soils. These soils are
generally deficient in phosphorus and zinc. Natural
fertility is medium in the Nora soil and low in the Crofton
soil. The surface layer of the Crofton soil is very friable,
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and it is easily tilled through a fairly wide range of
maisture conditions. The surface layer of the Nara soil is
friabie but is not as easily tilled. Moisture is released
readily to plants.

Most of the areas of this complex are cultivated, but
some areas are seaded to intreduced grasses and are
used for grazing or mowed for hay.

Under dryland farming, these soils are suited to corn,
grain sorghum, oats, and alfalfa. Water erosion is the
principal hazard. Conservation tiltage practices, such as
discing. chiseling, and no-till planting, keep crop residue
on the surface and help to prevent excessive soil and
waler loss. Contouring also helps to reduce soil foss and
conserve moisture. Returning crop residue to the soil
helps to maintain and improve the content of organic
matter and increases fertility. Applications of feediot
manure and commercial ferttlizer alse help to improve
fertility.

If irrigated, these soils are suited 1o a gravity system of
irmgation if they are bench leveled or contour furrowed
and if terraces and grassed waterways are established
and an adeguate amount of crop residue maintained on
the surface. Extensive land leveling is needed. and deep
cuts are commanly required. Sprinkler irrigation is better
suited than gravity irrigation, but conservation tillage
practices, such as discing. chiseling and no-til planting,
are needed to control runoff and erosion. Close-grown
crops are better suited than row crops. Row crops can
be grown, but irrigation water needs to be carefully
controlled. Application of feediot manure or commercial
fertilizer is needed o maintain the organic matter
content and improve the fertifity of these soils,

The solis in this complex are suited to introduced
grasses for pasture. Use of these soils for pasture is an
effective way to controf erosion. Cool-season grasses,
such as smooth brome, orchardgrass, or tall fescue, can
be mixed with aifalfa; or single species, warm-season
grasses can be grown. Separate pastures of cool-season
grasses and warm-season grasses can be used to
provide a long season of grazing. Pasture grasses can
also be used as part of a cropping sequence that
includes row crops. Overgrazing causes deterioration of
desired grasses. Proper stocking, rotation grazing, and
weed control help to keep the desired grasses in good
condition. Applications of nitrogen fertilizer and irrigation
water increase the growth and vigor of grasses,

These soifs provide a fair site for trees and shrubs in
windbreaks. Capability is good for the survival and fair
for the growth of adapted species. Drought and
competition for moisture from weeds and grasses are
the main management concerns. Planting trees on the
contour and terracing help to prevent erosion and
controf runoff. Cultivating between the rows and using
appropriate herbicides in the row or hoeing by hand help
to control weeds and grasses. lirigation can provide
suppiemental moisture during pericds of inadequate
rainfall. On the Crofton soil, trees and shrubs should be
selected that tolerate excessive amounts of time.
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Areas of Crofton soil are suited to septic tank
absorption fields. In areas of Nora soil the moderate
permeability may be a limitation, but this limitation
generally can be overcome by increasing the size of the
absorption area. For sewage lagoons, extensive grading
is needed to modity the slope and shape the tagoon.
Lining or sealing the floor to prevent seepage is also
needed.

Areas ot the Crofton soil are suited to the construction
of dwellings and buildings. In areas of Nora sail, the
foundations need to be strengthened and backfilled with
coarse material to prevent damage by shrinking and
swelling of the soil. For both soils, small commercial
buildings need to be properly designed to accommodate
the slope, or the soil can be graded to an accepiable
tevel.

Roads and streets need {0 be designed so that the
surface pavement and subbase are thick enough to
compensate for low strength of the soil material. Using
coarser-grained material for the subgrade or base
material ensures better performance. In areas of Nora
soil, crowning the read by grading and constructing
adequate side ditches help to provide good surface
drainage and reduce the damage by frost action.

The soils in this compiex are i capability units |lle-8,
drytand, and llle-3, irrigated. The Nora soil is in the Sity
range site, and the Crofton soil is in the Limy Upland
range site. The Nora soif is in windbreak suitability group
3, and the Crofton soil is in windbreak suitability group 8.

NpD2—Nora-Crofton compilex, 6 to 11 percent
slopes, eroded. This complex consists of deep, well
drained, strongly sloping solls on ridgetops and side
slopes of uplands. These soils formed in loess. Erosion
has removed most of the original surface layer. In areas
of Nora s¢il, the upper part of the subsol has been
mixed with the remaining part of the surface layer. If
these areas are cultivated, the soil is patchy brown and
grayish brown. Rilis are common after heavy ramns. Areas
range from 10 to several hundred acres. This complex is
45 1o 65 percent Nora so!l on the lower side slopes and
30 to 45 percent Grofton soii on the narrow ridgetops
and upper side slopes. Areas of the soils are so small or
s0 intricately mixed that it is not practical o separaie
them in mapping.

Typically, the Nora soit has a surface layer of brown,
friable silty clay loam about 5 inches thick. The friable,
silty clay loam subsoil is about 16 inches thick. It is
brown in the upper part and paie brown and caicareous
in the lower part. The underlying material is pate brown
and very pale brown, calcareous siit iloam 1o a depih of
60 inches. Lime is at a depth of about 14 inches. tn
some areas, the surface layer is silt loam.

Typically, the Crofton soil has a surface layer of pale
brown, very friable, calcareous silt loam about § inches
thick. Below this is a transitional layer of pale brown,
friable, calcareous silt loam about 3 inches thick. The
underlying material is calcareous silt lcam. It is pale brown
in the upper part and very pale brown in the lower partto a
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depth of 60 inches. Small lime concretions are commonly
on the surface and throughout the soil. In some small
areas, the soil is gray, and in other areas the soil is reddish
brown.

Included with this complex in mapping are small areas
of Alcester, Hobbs, Kezan, and Moody soils. Alcester
soils are on oot slopes. They are in a lower position on
the landscape than Nora and Crofton solls. Hobbs soils
are on bottom lands of narrow intermittent drainageways
and are alsc in a lower position. These soils are
occasionally flooded. Kezan soils are on bottom lands in
a lower position on the landscape and are poorly
drained. Moody soils have more clay in the subsoil. They
are higher on the landscape than the Nora and Crofton
soils. The included soils make up 5 to 20 percent of the
complex.

The permeability of the Nora and Crofton soils is
moderate, and the availlabie water capacity is high.
Runoff is rapid. The intake rate of water is moderate in
both scils. The organic matter content is moderately low
in the Nora soil and low in the Crofton soil. Natural
fertility is medium in the Nora soil and fow in the Crofton
soil. The surface layer of the Crofton soif is very friabte,
and it is easily tilled through a fairly wide range of
moisture conditions. The surface layer of the Nora soil is
not so friable. and it becomes cloddy when it is tilled.
Both soils release moisture readily to plants. The Crofton
soil is low in available phosphorus and zinc.

Most of the acreage of this complex is cultivated, but
a few areas are seeded to introduced grasses and are
used for grazing.

Linder dryland farming, these soils are suited to corn,
soybeans, grain sorghum, oats, and alfaifa. Water
erosion and drought are the principal hazards.
Conservation titlage practices, such as discing, chiseling,
and no-till planting, help to prevent erosion and conserve
soil moisture. Terraces and grassed waterways also help
to prevent water erosion Applications of feediot
manure and commercial fertilizers help 1o increase the
fertiity of these soils.

These soils are poorly suited to irrigation. Only a
sprinkier system can be used. Close-sown crops and
legumes are better suited than row crops. Corn,
soybeans, and grain sorghum can be grown if the
irrigation water is properly managed. Water erosicon is the
principal hazard. Terraces and grassed waterways help
to control ergsion and runcif, Conservation tillage
practices, such as discing and chiseling, help to control
erosion and conserve soit moisture. If pivot irrigation is
used, care needs to be taken to prevent erosion of
wheei tracks. Applying feedlot manure and commerciai
fertilizers and returning crop residue to the soil help to
maintain or improve the organic matter content and
fertility of these soils.

The soils in this complex are suited to intraduced
grasses for pasture. Use of the soils for pasture is an
effective way to controt erosion. Cool-seasaon grasses,
such as smooth brome, orchardgrass, or tall fescue, can
be mixed with alfalia; or single species, warm-season
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Figure 15.—Parallel terraces and a close-growing crop, such as alfalfa, are used to effectively contrpf water erosion on this area of
Nora-Crofton complex, 6 to 11 percent slopes, eroded. This complex is in capability unit llle-8, dryland.

grasses can be grown. Separate pastures of cool-season
grasses and warm-season grasses can be used to provide
a long season of grazing. Pastures grasses can also be
used in rotation with cultivated crops. Overgrazing
reduces the protective vegetative cover and causes
deterioration of desired grasses. Proper stocking and
rotation grazing help to keep the desired grasses in good
condition and control weeds. Applications of nitrogen
fertilizer and irrigation water increase the vigor and growth
of grasses.

The soils in this complex are suited to native grass for
rangeland. Use of these soils for range is an effective
way to control both wind and water erosion. Overgrazing,
improper timing of haying, or mowing to improper heights
reduces the protective vegetative cover and permits less
productive grasses and weeds to become established.
Overgrazing also results in severe soil losses by water
erosion. Proper grazing use, timely deferment from

grazing or haying, and a planned grazing system help to
maintain and improve the range condition. Seeding
native grasses may be needed on severely eroded areas
of cropland to establish a protective cover that can
control erosion.

These soils provide a fair site for planting trees and
shrubs in windbreaks. Capability is fair for the survival
and growth of adapted species. Drought, competition for
moisture from weeds and grasses, and water erosion are
the main management concerns. Cultivation between the
rows and careful use of appropriate herbicides in the
tree row help to control undesirable weeds and grasses.
Planting trees on the contour and terracing help to
control erosion and runoff. Irrigation can provide
supplemental moisture during periods of inadequate
rainfall. In areas of Crofton soil, trees and shrubs that
tolerate an excessive amount of calcium carbonate
should be selected for planting.
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Land shaping and contouring are needed for the
construction of septic tank absornticn fields on these
s50its. Moderate permeability is a limitation for septic tank
absorption fields, but this limitation can be overcome by
increasing the size of the absorption area. For sewage
lagoon areas, extensive grading is required to modify the
slope and shape the lagoon.

Dwellings and small commercial buildings need to be
desigrned to accommodate the slope, or the soil shouid
be graded {0 an acceptable level. Foundations for
buildings constructed on areas of Nora soil need to be
strengthened and backfiled with coarse material to
prevent damage from shrinking and sweliing of the soil.

Roads and streets need to be designed so that the
surface pavement and subbase are thick enough to
compensate for fow strength of the soil material. Using
coarser-grained material for the subgrade or base
material can ensure better performance. Crowning the
roadbed by grading and constructing adequate side
ditches provide good surface drainage and reduce the
damage by frost action.

The soils in this complex are in capability units {lle-8,
dryland, and {Ve-3. irrigated. The Nora scil is in the Silty
range site, and the Crofton soil is in the Limy Upland
range site. The Nora soil is in windbreak suitability group
3, and the Crofton soil is in windbreak suitability group 8.

0g—0rd tine sandy loam, 0 to 2 percent slopes.
This deep, somewhat poorly drained, nearly level soil is
on bottom lands of the Elkhorn River valley. It is subject
to occasional flooding. Areas range from 3 to 80 acres.

Typically, the surface tayer is dark grayish brown, very
friable fine sandy icam about 9 inches thick. The
subsurface layer is very dark grayish brown, very friabie
fine sandy loam about 7 inches thick. Below this is a
transiticnal fayer of brown, friable fing sandy {oam about
10 inches thick. The underlying material, to a depth of 60
inches, is light yellowish brown loamy fine sand in the
upper part and pale brown fing sand that has thin strata
of fine sandy loam and ioam in the lower part. In a few
small areas the surface layer is loam or silt loam, and in
other smalt areas the surface layer is 20 to 26 inches
thick.

included with this soil in mapping are small areas of
Blendon, Boel, Cass, and Inavale seits. The well drained
Blendon soils are on stream terraces. They are in a
higher position on the landscape than Ord soil. Boel soils
have sandy underlying material higher in the profite than
Ord soll and are in a similar position on the landscape.
The well drained Cass soils are in a slightly higher
position. The somewhat excessively drained Inavale soils
are in a higher position. The included soils make up
about 5 t0 15 percent of the map unit.

The permeability of this Ord soil is moderately rapid,
and the available water capacity is moderate. Runoff is
slow. This secil has a seasonal high water table that
fluctuates from a depth of about 1.5 feet in most wet
years to a depth of about 3.5 feet in most dry years. The
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water table is generally highest in spring and is
commonty at a depth of about 3 feet during the growing
season. The organic matter content is moderately low,
and natural fertility is medium. The intake rate of water is
moderately high. The surface tayer is easily tilled through
a fairly wide range of moisture conditions. Moisture ig
released readily to planis.

Most of the acreage of this soit is cultivated, but some
areas are in native grass and are used for grazing or
mowed for hay. A small acreage is irrigated.

Under drytand farming, this soil is suited to com,
soybeans, and grain sorghum. Legumes are also suited.
Spring-sown small grain is generally not grown because
of wetness early in spring. Ditches or perforated tile can
be used to improve the drainage if a suitable outlet is
available. Soil blowing is a hazard if the surface layer is
not protected by a vegetative cover. Conservation tilage
practices that keep all or most of the crop residue on the
surface help to prevent soil blowing and reduce
evaporation of soil moisture.

if irrigated, this soM is suited to both gravity and
sprinkler systems of irrigation. Corn, soybeans, and
altalfa are grown. Because of weiness, tilage is
commonly gelayed in the spring of most years. Tie
drainage can be installed or V-ditches can be
constructed if a suitable outlet is available. Land ieveling
helps to improve surface drainage and increase the
efficiency of the irrigation system. Deep cuts that expose
the fine sand of the underlying material should be
avoided. Freguent, light applications of water help to
prevent feaching of water and herbicides through the
soil. Conservation tillage practices, such as no-till
planting, keep crop residue on the surface and heip to
controt sail blowing and conserve soill moisture.

This soil is sulted to introduced grasses for pasture or
hay. Cocl-season grasses, such as smooth brome,
creeping foxtail, or reed canarygrass, can be mixed with
alfalfa; or single species, warm-season grasses can be
grown. Separate pastures of cool-season grasses and
warm-season grasses can be used to provide a long
season of grazing. Pasture grasses can also be
alternated with row crops in the cropping system.
Overgrazing reduces the protective vegetative cover and
causes deterioration of desired grasses. Proper stocking,
rotation grazing, and weed control help to keep the
desired grasses in good condition. Pasture grasses
generally respond to nitrogen fertilizer and irrigation
water.

The use of this sail for rangeland is an effective way
to control soil blowing. Overgrazing, improper timing of
haying, or mowing to improper heights reduces the
protective vegetative cover and causes deterioration of
the native grasses. A planned grazing system, proper
grazing use, deferred grazing, and restricted use during
very wet periods heip to keep the grasses in good
condition,

This soil is suited to trees and shrubs that can tolerate
a seasonal high water table and occasional flooding.
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Capahility is good for the survival and growth of
seediings. The establishment of seedlings can be difficutt
in wet years. Soil blowing is a hazard. Undesirable
grasses and weeds can be conirolled by cultivation
between the trees and by careful use of appropriate
herbicides. Areas near the trees can be hoed by hang.

This soil is not suited to septic tank absorption fields
because ot flooding, wetness, and the poor filtering
ability of the sandy underlying material. An alternate site
is needed. Sewage lagoons need o be constructed on
well compacted fill material to raise the bottom of the
lagoon to a sufficient height above the seasonal high
water table. in addition, the lagoon shoutd be diked as
protection from flooding, and the floor of the tagoon
should be lined or sealed to prevent seepage. The walls
or sides of shallow excavations can be shored to
prevent stoughing or caving.

This soil is not suitable for the construction of
buitdings because of fleoding and wetness from the
seasonal high water table. An alternate site is needed.

Constructing roads on suitable, well compacted fill
material above the ficod level ang providing adequate
side ditches and culverts help to protect roads from
flood damage and wetness. In addition, using a gravel
motsture barrier in the subgrade and crowning the
roadbed by grading help to provide good drainage and
reduce the damage by frost action.

This soif 1s in capability units 1lw-6, dryland, and liw-8,
irrigated. 1 is in the Subirrigated range site and
windbreak suitability group 2S.

0Oh—O0rd silt loam, 0 to 1 percent slopes. This deep,
somewhat poorly drained, nearly level soll is on bottom
iands of the Etkhorn River valley. It is subject to
occasional fiooding. Areas range from 3 to 75 acres.

Typically. the surface layer is very dark grayish brown,
very friable silt loam about @ inches thick. The
subsurface iayer is very dark gray, friable siit loam about
10 inches thick. Below this is a transitional layer of gray,
very friable fine sandy loam about 7 inches thick. The
underlying material to a depth of 60 inches is stratified
fine sand and Icamy fine sand. It is kght brownish gray in
the upper part, light gray in the middle part, and light
brownish gray in the lower part. In a few small areas the
surface layer is fine sandy loam. In other small areas the
surface layer is 20 to 268 inches thick.

Included with this soll in mapping are smal areas of
Blendon, Boel, Cass, and Inavale soils. The well drained
Blendon soils are on stream terraces. They are in a
higher position on the landscape than Ord soil. The well
drained Cass soils are in a slightly higher position. Boel
soils have more sand in the profile. They are in a
position on the landscape simifar to Ord soil. The
somewhat excessively drained Inavale seils are in a
slightly higher position. The included soits make up about
3 1o 10 percent of the map unit.

The permeability of this Ord soil is moderately rapid,
and the available water capacity is moderate. Runoff is
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slow. This soil has a seasonal high water table that
fluctuates irom a depth of about 1.5 feet in most wet
years to a depth of about 3.5 feet in most dry years. The
water table is generally highest in the spring and is
commonly at a depth of 3 feet during the growing
season. The organic matter content is moderate. and
natural fertility 1s medium. The intake rate of water is
moderately high. The surtace layer is easily titled through
a fairly wide range of moisture conditions. Moisture is
released readily to plants.

Most of the acreage of this soil is cultivated, but some
areas are in nalive grass or are seeded to introduced
grasses. These areas are used for grazing or mowed for
hay. Some smali areas are irrigated.

Under dryland farming, this soil is suited to corn,
soybeans, grain sorghum, and alfaifa. Spring-sown small
grain is generally not grown because of the wetness
early in spring. Wetness commonly delays tillage early in
spring. V-ditches can be constructed or tile can be
installed to improve the drainage if a suitable outlet is
available. Conservation tillage practices, such as discing
or no-til planting, keep crop residue on the surface and
help to improve the organic matter content and conserve
soil moisture. Cover ¢rops help to prevent runoff and soil
biowing. Application of feedlot manure helps to improve
the fenlility of the sails.

If irrigated, this soil is suited to both gravity and
sprinkler systems of irrigation. Corn, soybeans, and
altalfa are grown. Because of wetness, tillage is
commonly delayed in the spring of most years. Tile can
be installed or V-ditches can be constructed if a suitable
outlet is available. Land leveling helps to improve
surface drainage and increase the efficiency of the
irrigation system. Deep cuts that expose the fine sand of
the underlying material should be avoided. Frequent,
iight applications of water are needed to prevent
leaching of water and herbicides through the soil.
Returning crop residue to the soil and applying feedlot
manure help to maintain fertility. Conservation tillage
practices, such as no-till planting, keep crop residue on
the surface and heip to maintain the organic matter
content and conserve soil moisture.

This soil is suited to introduced pasture grasses for
grazing or hay. Cool-season grasses, such as smooth
brome, creeping foxtail, or reed canarygrass, can be
mixed with aifalfa; or single species, warm-season
grasses can be grown. Separate pastures of cool-season
grasses and warm-season grasses can be used o
provide a long season of grazing. Pasture grasses can
also be alternated with row crops in the crop rotation.
Overgrazing reduces the protective vegetative cover and
causes deterioration of desired grasses. Grazing when
the soil is wet causes compaction. Proper stocking and
rotation grazing help to keep the grasses in good
candition. Pasture grasses generally respond to nitrogen
fertilizer and irrigation water.

This soit is suited to rangeland and can be used for
either grazing or haying. Overgrazing, improper timing of
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haying, or mowing to improper heights causes
deterioration of the native plants. Grazing when the sof
is wet causes compaction. Proper grazing use, timely
deferment from grazing, and restricted use during very
wet periods help to maintain the native plants in good
condition.

This scil is suited to trees and shrubs that can tolerate
a seasonal high water table and occasional flooding.
Capability is good for the survival and growth of adapted
species. The establishment of seediings can be difficult
in wet years. Competition from undesirable grasses and
weeds is a common concern, but grasses and weeds
can be controlled by cultivation between the rows and by
careful use of appropriate herbicides. Areas near the
trees can be hoed by hand.

This soil is not suited to septic tank absorption fields
pecause of wetness, flooding, and the poor filtering
ability of the sandy underlying material. An alternate site
is needed. Sewage lagoons should be constructed on
suitable fill material to raise the bottom of the lagoon to
a sufficient height above the seasonal high water table,
and the floor of the lagoon should be lined or seaied to
prevent seepage. in addition, the lagoon needs to be
diked as protection from flooding. Walls or sides of
shallow excavations can be shored to prevent sioughing
or caving.

This soil is not suitable for the construction of
buildings because of flooding and wetness. An alternate
site is needed.

Constructing roads on suitable, well compacted fill
material above the flood leve! and providing adequate
side ditches and culverts help to protect the road from
flood damage and wetness. In addition, using a gravel
moisture barrier in the subgrade and crowning the
roadbed by grading help to reduce the damage by frost
action.

This soil is in capability units llw-4, dryland, and tw-8,
irrigated. It is in the Subirrigated range site and
windbreak suitability group 2S.

OrC—Ortello fine sandy loam, 2 to 6 percent
slopes. This deep, well drained, gently sloping soil is on
uptands. It formed in mixed eolian sand and loess. Areas
range from 5 to 25 acres.

Typically, the surface layer is grayish brown, very
friable fine sandy loam about 7 inches thick. The
subsurface layer is dark grayish brown, very friable fine
sandy loam about 10 inches thick. The subsoll is brown,
very friable fine sandy toam about 9 inches thick. The
underlying material is light yellowish brown loamy fine
sand to a depth of 60 inches. In some small areas, silt
loam is below a depth of 40 inches. In other small areas
the dark surface layer is 20 to 26 inches thick.

included with this soil in mapping are small areas of
Boeius, Loretto, and Thurman soils. The Boelus and
Loretto soils have more ¢lay in the subsoil and are in
positions on the landscape similar to Ortelio soil. The
somewhat excessively drained Thurman soils are in a

59

higher position. The included soils make up 10 to 15
percent of the map unit.

The permeability of this Ortello soil is moderately rapid
in the subsoil and rapid in the underlying matertal. The
available water capacity is moderate. The organic matter
content is moderately low, and natural fertility is medium.
The intake rate of water is moderately high. Runoff is
slow. The surface layer is easlly tilled through a wide
range of moisture conditions. Moisture is released readily
to plants.

Most of the acreage of this soil is used for cultivated
crops, but a few areas are in native grass or are seeded
to introduced grasses. These areas are used for grazing
or mowed for hay.

Under dryland farming, this soil is suited to corn, grain
sorghum, oats, and alfalfa. Wind erosion and water
erosion are the principal hazards. Conservation tillage
practices, such as discing or chiseling, keep crop residue
on the surface and help to contro! erosion and conserve
soil moisture. Cover crops are also helpful. This soll is
droughty during years of below average rainfall. Contour
tarming, stripcropping, and field windbreaks reduce the
risk of erosicn and help to conserve moisture.

If irrigated, this soil is suited to a gravity system of
irrigation, but a sprinkler system is generally more
practical. Corn, soybeans, and alfaifa can be grown.
Applications of water should be light but frequent to
prevent leaching of nutrients below the root depth.
Conservation tillage practices, such as discing, chiseling,
or no-till planting, keep crop residue on the surface and
help to control erosion and conserve maisture. Returning
crop residue 1o the soil and applying feedlot manure heip
to maintain the organic matter content and improve
fertility.

This soil is suited to introduced grasses for grazing or
hay. Use of this soil for pasture is an effective way 10
contral erosion. Cool-season grasses, such as smooth
brome, orchardgrass, or tall fescue, can be mixed with
alfalfa; or single species, warm-season grasses can be
grown. Separate pastures of cool-season grasses and
warm-season grasses can be used to provide a iong
season for grazing. Proper stocking and rotation grazing
help to keep the desired grasses in good condition.
Applications of nitrogen fertilizer and irrigation water
improve the vigor and growth of grasses.

This soil is suited to rangeland. Use of this sail for
range is an effective way to controt soil blowing and
water erosion. Overgrazing, improper timing of haying, or
mowing to improper heights reduces the protective
vegetative cover and causes deterioration of the native
plants. Severe losses by soil blowing can result if the
range is in poor condition. Proper grazing use, timely
deferments from grazing or haying, and a planned
grazing system help to maintain or improve the range
condition.

This soil provides a good site for trees and shrubs in
windbreaks. Capability is fair for the survival and growth
of adapted species. Soil blowing is the principal hazard.
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Droughtiness and competition for moisture from weeds
and grasses are the main management concerns. Soi
blowing can be contolled by maintaining strips of sod or
a cover crop between the tree rows. Weeds and grasses
can be controlled by use of appropriate herbicides in the
tree row, or the areas can be hoed by hand or roto-tilled.

This soil is suited to use as septic tank absorption
fields if extreme care is laken to assure that poliution by
seepage does not contaminate the underground water
table. Lining or sealing the floor of the sewage tagoon is
needed to prevent seepage. The walls or sides of
shallow excavations can be shored to prevent sloughing
or caving.

This soil is suited to the construction of dwellings.
Small commercial buildings need to be property designed
to accommedate the slope, or the soil can be graded to
an accepiable level. Crowning the roadhed by grading
and constructing adequate side ditches can provide
good surface drainage and reduce the damage to roads
by frost action.

This soil is in capability units 1He-3, dryland, and ille-8,
irrigated. It is in the Sandy range site and windbreak
suitability group 5.

OvB—Ovina loamy fine sand, 0 to 3 percent
slopes. This deep. somewhat poorly drained, very gently
sloping soil is on stream terraces. It is subject 1o rare
flooding. Areas range from 10 to 50 acres.

Typically, the surface layer is dark grayish brown, very
friable loamy fine sand about 8 inches thick. The
subsurface layer is grayish brown, very friabte loamy fine
sand about 5 inches thick. The underlying material is
pale brown, very friable {oamy fine sand in the upper
part; pale brown loam and light brownish gray, mottied
ciay loam in the middie part; and light gray, mottied fine
sand to a depth of 80 inches in the lower part. In some
smait areas the surface layer is fine sandy loam, and in
other small areas the soil is better drained than is
typical.

included with this soil in mapping are small areas of
Elsmere and Thurman soils. The somewhat poorly
drained Elsmere soils are in a lower position on the
landscape than Ovina s0il. The somewhat excessively
drained Thurman soils are on stream terraces and are in
a higher position. The included soifs make up 5 to 12
percent of the magp unit,

The permeability of this Ovina soil is moderate in the
upper part of the profite and rapid in the lower part. The
available water capacity is moderate, and the intake rate
ot water is high. Runoff is slow. The organic matter
content is moderately low, and natural fertility is medium.
This soil has a seasonal high water table that fluctuates
from a depth of about 2 feet in most wet years to a
depth of about 4 feet in most dry years. Moisture is
released readily to plants. This soil is easily tilled through
a fairly wide range of moisture conditions.

Most of the acreage of this soil is used for cultivated
crops. Both dryland and irrigated crops are grown. Some

Soi survey

of the acreage is in native grass or seeded to introduced
grasses. These areas are used for grazing or mowed for
hay.

Under dryland farming, this soil is suited to corn,
soybeans, grain sorghum, and alfalfa. Wetness is the
principal hazard. Small grain. such as oats, is grown in
lesser amounts than cother crops. Conservation tilage
practices, such as discing, chiseling, or no-till ptanting,
heip to conserve water and control soif biowing.
Returning crop residue to the soil helps to maintain
fertifity and the organic matter content. Field windbreaks
help to control soil blowing. Application of feedlot
manure helps to increase fertility.

If irrigated, this soll is suited to a sprinkler system of
irrigation. It is not suited to a gravity system because of
the high water intake rate. Corn, soybeans, and alfalfa
can be grown. No-till planting, discing, or chiseling keeps
crop residue on the surface and helps to conserve soil
maisture and control soll blowing. Because of the high
water intake rate, freguent light applications of water are
needed. Applications of feedlot manure and commercial
fertilizer help to improve the fertility of the soil.

This soil is suited to introduced grasses for pasture.
Use of the soil for pasture is an effective way to control
soil blowing. Cool-season grasses, such as smooth
brome, orchardgrass. and creeping foxtail, can be mixed
with alfalfa; or single species, warm-season grasses can
be grown. Separate pastures of cool-season grasses and
warm-season grasses can be used to provide a long
season of grazing. Pasture grasses can also be used in
rotation with row crops. Overgrazing reduces ihe
protective vegetative cover and causes deterioration of
desired grasses. Rotation grazing and proper stocking
help to keep desired grasses in good condition. Weed
control is needed to maintain the desired grasses in
good condition. Applications of nitragen fertilizer and
irrigation water increase the vigor and growth of
introduced grasses.

This soil is suited to rangeland and can be used for
either grazing or haying. Use of the soil for range is an
effective way to control soil blowing. Overgrazing.
improper timing of haying, or mowing to improper heights
reduces the protective vegetative cover and permits less
desirable grasses and weeds to become established,
Grazing when the soil is wet results in compaction.
Proper grazing use, timely deferment from grazing, and
restricted use during very wet periods help to maintain
the native plants in good condition,

This soil provides a fair site for the planting of trees
and shrubs in windbreaks. The trees and shrubs
selected should be able to withstand wetness from a
moderately high water table. Capability is fair for the
survival and growth of adapled species. Soil blowing,
which can result in the covering of seedlings by drifting
sand during high winds, is the principal hazard. Trees
need to be planted in a shaliow furrow where there is as
little soil disturbance as possible. Sod should be
maintained between the rows and in the rows. Areas
near the trees can be hoed by hand.
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The hazard of rare flooding needs to be considered if
this soil is used for sanitary facilities and building sites.
Septic tank absorption fields need to be constructed on
fitl material so that the absorption field is placed at a
sufficient height above the seasonal high water table.
Sewage lagoons also need to be constructed on fil
materiai so that the bottom of the lagoon is raised
sufficiently above the seasonal high water table. In
addition, lining or sealing the floor of the tagoon is
needed to prevent seepage, and diking is needed to
protect from flooding.

Dwellings and buildings need to be constructed on
etevated, well compacted fill materiai to protect against
flooding and wetness caused by the seasonai high water
table.

Roads shouid be constructed on suitable, well
compacted fill material above the flood levei and
adequate side ditches and culverts should be provided
to help protect the roads from fiooding and wetness. The
damage to roads by frost action can be reduced by
providing good surface drainage and by using a gravel
meisture barrier in the subgrade. Crowning the readbed
by grading and constructing adequate side ditches heip
to provide the needed surface drainage.

This soil is in capability units Hiw-5, dryland, and lllw-
10, irrigated. It is in the Subirrigated range site and
windbreak suitability group 25.

Pb—Pits and Dumps. This map unit consists mainly
of mounds of gravel, sand, and overburden, together
with adjacent pits that contain water. The dumps of sand
and gravel are storage areas for materiat used in
construction, mainty of buildings and roads. This area
aiso stores the pump eguipment, roads, and loading
docks used in the mining of sand and gravel. Areas
range from 5 to 80 acres.

Typically, the earthen material to a depth of 60 inches
consists of a mixture of fine, medium, and coarse sand
and fine gravel. The material is principaily recently
deposited waste sand. There is no development of a soil
profile.

Included with this unit in mapping are small areas of
Boel and inavale soils. Both of these soils are in a lower
position than the dumps of sand but are in a higher
position than the pit areas. These soils have not been
disturbed or covered with sand or gravel. The included
soils make up 3 to 25 percent of the map unit.

The permeabillity of Pits and Dumps is very rapid or
rapid, and the available water capacity is very tow. The
organic matter content is very low, and fertility is low.
The water level in a pit is generally 5 to 10 teet below
that of the soil surface. The mounds of sand are devoid
of vegegation; but within a year or two, after the mining
of sand and gravel has ceased, sparse vegetation
appears. Runoft is very slow,

Most of the acreage of this unit is used for the
commercial mining of sand and gravel. in some areas,
commercial mining has stopped and the areas are used
as habitat for witdiife or for recreational purposes.

61

This unit is not suited to cultivated crops of introduced
grasses. in areas where sand and gravel are no ionger
mined, vegetation gradually becemes established. Native
grasses can be grown in these places i the areas are
shaped and topsol is reptaced. A suitable seedbed
needs to be prepared. Heavy mulching before seeding
helps to protect the seedlings from blowing sand.
Species that are adapted to dry sandy soils are most
suitable.

This unit is not suited to trees and shrubs in
windbreaks. However, plantings of tolerant trees and
shrubs can be made if they are hand pianted or if
special practices are used. Trees require special care
after pltanting if they are to survive. Newly planted trees
may need supplemental watering, and seedlings need to
be protected from {lowing sand. A wooden barrier can
provide this protection, or a native grass cover ¢an be
maintained among the individual trees. This unit is
suitable as habitat for wetland wildlife. Some areas can
be used for recreation.

if these areas are reshaped and stabilized, they are
suited to recreational purposes. Roads can be
constructed for accessihility to the lakes. Picnic areas
can be built. The water areas can be developed for
fishing and boating. The fine sand material provides
excellent beaches for sunbathing and relaxation.
Swimming areas can be developed if the mounds of
sand are graded back into the iakes o reduce depth of
the water. .

These areas are not suited to septic tank absorption
tields because they are subject to pollution by seepage.
An alternate site is needed. Sewage lagoons are
generally not suited because of rapid seepage and
unstable soil material.

Summer ¢ottages and permanent homes can be
constructed around the shore lines of abandoned pits if
the locations are carefully selected and protected from
flooding. The walls or sides ¢of shatlow excavations can
be shored 1o prevent stoughing or caving. Temporary
roads can be constructed, but generally the sandy
material needs to be stabilized by using gravel or asphalt
material in construction.

This map unit is in capabiiity unit Vills-8, dryland, and
windbreak suitability group 10. it is not assigned 1o a
range site.

Rw-—-Riverwash. This map unit consists of sandbars
and islands adjacent to channels of the Elkhorn River.
Areas are poorly drained and are frequently flooded.
They are often reworked and shifted by fioodwaters of
the river. These areas are commonly channeled and are
nearly void of vegetation. Slopes range from 0 to 2
percent. The areas are 5 to 20 acres.

Typically, the soil material is fine sand and coarse
sand with a small percentage of gravel. It commonly
contains thin strata of silty, clayey, and loamy material.

included with this unit in mapping are small areas of
Barney soils in a slightly higher position on the
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fandscape. The included soil makes up 5 to 8 percent of
the map unit.

The permeability of Riverwash is rapid, and the
available water capacity is low. Runoff is slow. The
seasonal high water table ranges from about 1 foot
above the surface in most wet years to about 2 feet
below the surface in most dry years. The organic matter
content is very 1ow, and natural fertility is low.

Most of the acreage of this map unit is adjacent to
river channels and has little or no vegetation. Other
areas that have been in place for several years
commonly have a sparse stand of grass, shrubs, willows,
or cottonwood trees. Most areas are used as habitat for
wetland wildlife.

This unit is not suited to cropland. introduced grasses,
or native grasses because it is subject to frequent
flooding and has a seasonal high water table. It is not
suited to trees and shrubs in windbreaks,

This unit is not suited to sanitary facilities or to the
construction of buildings because of flooding and
welness. Alternate sites are needed.

Roads and streets can be constructed on suitable,
well compacted fill material and provided with culverts,
bridges, and side ditches as protection from fiooding and
welness,

This map unit is in capability unit VIHw-7_ dryland, and
windbreak suitability group 10. It is not assigned to a
range site.

Sm—SheH loam, 0 to 1 percent slopes. This deep,
nearty level, well drained soif is on bottom lands. It is
subject to occastonal flooding. Areas range from 5 to
several hundred acres.

Typically, the surface layer is dark grayish brown, very
friable loam about 8 inches thick. The subsurface layer is
dark grayish brown, very friable loam about 9 inches
thick. Below this is a transitional layer of grayish brown
silt loam about 9 inches thick. The undertying material is
stratified, brown silt icam to a depth of 60 inches. In a
few small places the surface layer is silty clay loam. In
some small areas, fine sand is below a depth of 40
inches. In other small areas, silty clay is below a depth
of 40 inches.

included with thig soil in mapping are smalt areas of
Blendon, Hebbs, and Kezan soils. The moderately
coarse-textured Biendon soils are in a slightly higher
position on the landscape than Shell soil. The poorly
drained Kezan soils are on narrow bottom lands and are
in a lower position. Hobbs soils are in narrow upland
drainageways. The included soils make up about 10 to
15 percent of the map unit.

The permeability of this Shell sol is moderate, and the
available water capacity is high. Runoff is slow. The
organic matter content is moderate, and natural fertility is
high. The intake rate of water is moderate. The surface
iayer is easty titled through a fairly wide range of
moisture conditions. Moisture is released readily fo
plants.

Soil survey

Most of the acreage of this soil is cultivated. A few
areas are seeded to introduced grasses and are used for
grazing or mowed for hay.

Under dryland farming, this soif is suited to corn,
soybeans, grain sarghum, alfalia, and oats. In some
years, tlooding delays planting and cultivation of crops.
Weed control and maintenance of a high level of fertility
are the main concerns of management. Conservation
tillage practices, such as discing, chiseling, and no-till
ptanting, help to maintain the titth and workability of this
soil and conserve soil moisture. Application of feediot
manure helps to maintain fertility.

if irrigated, this soil is suited to both sprinkler and
gravity systems of irrigation. Corn and aifalfa are grown.
Land leveling helps to improve surface drainage and
increase the efficiency of the irrigation system.
Conservation tillage practices that keep crop residue on
the surface help to conserve soil and moisture and
maintain high fertility.

This soil is suited to introduced grasses for pasture.
Cool-season grasses, such as smogth brome,
orchardgrass, or tall fescue, can be mixed with alfalfa; or
single species, warm-season grasses can be grown.
Separate pastures of cool-season grasses and warm-
season grasses can be used to provide a long season of
grazing. Proper stocking and rotation grazing help to
keep the grasses in good condition. Applications of
nitrogen fertilizer and irrigation water during dry periods
in summer increase the vigor and growth of introduced
grasses.

This soil is well suited to trees and shrubs in
windbreaks. Species that are climatically adapted have a
good chance for survival and growth. Competition from
grasses and weeds for moisture and sunlight is a
concern in estabtishing trees on this soil. Weeds can be
controlled by cultivation between the rows and careful
use of appropriate herbicides or by roto-tilling in the tree
row.

This scil is not suited to septic tank absorption fields
and the construction of dwellings because it is
occasionally flooded. An alternate site is needed.
Sewage lagoons need to be diked as protection from
flocding and the Hoor of the lagoon should be lined or
sealed to prevent seepage.

Hoads and streets need to be designed so that the
surface pavement and subbase are thick enough to
compensate for low strength of the soi material. Using
coarse-grained material for the subgrade or base
material ensures better performance. Constructing roads
on suitable, well compacted filf material above the flood
level and providing adequate side ditches and culverts
help to protect roads from flood damage.

This soil is in capability units Hw-3, dryland, and ilw-8,
irrigated. 1t is in the Silty Lowland range site and
wingdbreak suitability group 1.

Sn—Shell silty clay lcam, 0 to 1 percent slopes.
This deep, well drained, nearly tevel soil is on high
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bottom lands. It is subject to occasional flooding. Areas
range from 15 to several hundred acres.

Typically, the surface layer is dark grayish brown,
friable silty clay loam about 7 inches thick. The
subsurface layer is grayish brown, friable silty clay loam
about 18 inches thick. The upper part of the underlying
material is stratified, dark grayish brown and light
brownish gray silty clay loam. The lower part is a buried
soil that is very dark grayish brown silty clay loam in the
upper part and dark grayish brown silty clay loam in the
lower part to a depth of 60 inches.

Included with this soil in mapping are areas of
somewhat poorly drained Colo soils and stratified Hobbs
soils. Both of these soils are in a lower position on the
landscape than Shell soil. The included soils make up 5
to 10 percent of the map unit.

The permeability of this Shell soil is moderate, and the
available water capacity is high. The organic matter
content is moderate, and natural fertility is high. Runoff is
slow. Tilth is good. The intake rate of water from
irrigation is moderate. Moisture is released readily to
plants.
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Most of the acreage of this soil is cultivated. Many
areas are irrigated. A few small areas are in range or are
seeded to introduced grasses.

Under dryland farming, this soil is suited to corn,
soybeans, oats, grain sorghum, and alfalfa. In some
years, flooding delays the planting and cultivation of
crops. Diversions help to control flooding. Conservation
tillage practices, such as discing or chiseling, keep all or
most of the crop residue on the surface and help to
conserve moisture for use by crops|(fig. 16).|A no-till
planting system can be used for row Trops. Applying
feedlot manure helps to maintain the organic matter
content and fertility of the soil.

If irrigated, this soil is suited to both sprinkler and
gravity systems of irrigation. Corn, soybeans, and close-
sown crops, such as alfalfa, can be grown. Land leveling
and use of a tailwater recovery system can increase the
efficiency of water use under gravity irrigation. The
application rate of water needs to be adjusted to avoid
exceeding the intake rate of the soil. Surface drainage
and V-ditches help to remove floodwaters. The damage

-

Figure 16.—Conservation tillage practices conserve moisture and improve the content of organic matter on Shell silty clay loam. This
soil is used for irrigated cropland. It is in capability unit llw-3, irrigated.
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from flooding, however, is generally slight. Conservation
tiliage practices that keep crop residue on the surface
help to conserve soil moisture and improve the intake of
water.

This soil is suited to introduced grasses for pasture.
Cool-season grasses, such as smooth brome,
orchardgrass, or tall fescue, can be mixed with alfalfa; or
single species, warm-season grasses can be grown.
Separate pastures of cool-season grasses and warm-
season grasses can be used for a long season of
grazing. Proper stocking and rotation grazing bhelp to
keep the desired grasses in good condition. Applications
of nitrogen fertilizer and irrigation water can increase the
vigor and growth of grasses.

This soil is suited to rangeland. Overgrazing, improper
timing of having, or mowing to improper heights reduces
the protective vegetative cover and causes deterioration
of the native grasses. Proper grazing use, a planned
grazing system, and timely deferment from grazing or
haying help to maintain or improve the range condition.

This soil is suited to trees and shrubs in windbreaks,
Healthy seedlings of adapted species, properly planted
in & well prepared site, generally survive and grow well.
Cultivating between the tree rows and hoeing in the row
or careful use of appropriate herbicides help to control
weeds and undesirable grasses. Newly planted trees
may need watering during periods of insufficient rainfall.

This soil is not sulted to septic tank absorption fields
or the construction of buildings because it is occasionally
flooded. An alternate site is needed. Sewage lagoons
need to be diked as protection from flooding, and the
floor of the lagoon lined or sealed to prevent seepage.

Constructing roads on suitable, weil compacted fill
material above the flood level and providing adequate
side ditches and culverts help to protect the roads from
flood damage. Roads and streets need to be designed
s0 that the surface pavement and subbase are thick
enough to compensate for low strength of the soil
material. Using coarser-grained material for the subgrade
or base material ensures better performance.

This soil is in capability units liw-3, dryland, and w-3,
irfigated. it is in the Silty Lowland range site ang
windbreak suitability group 1.

Sv-Shell Variant silty clay foam, 0 to 1 percent
slopes. This deep, moderately weli drained, nearly ievel
soit is on beottom lands. It is subject to occasiconal
flooding. Areas range from 10 to 80 acres.

Typically, the surface layer is dark grayish brown,
friable silty clay loam about 6 inches thick. The
subsurface layer is very dark grayish brown, friable silty
clay loam about 11 inches thick. The underlying material
is brown and dark grayish brown siity clay loam. Below
this is a bunied soil of silty clay. It is very dark gray in the
upper part and dark gray in the lower part. In a few smail
areas, siity clay is below a depth of 40 inches. In other
small areas the underiying material is silt loam.

Soil survey

tncluded with this soil in mapping are small areas of
somewhat poorly drained Colo and Lamo scils on
bottom lands. Both of these soils are in stightly lower
positions on the landscape than Shell Variant seil. The
included soils make up about 3 to 10 percent of the map
Lt

The permeability of this Shell Variant soit is moderate
in the upper part of the profile and slow in the lower part.
The available water capacity is high. The organic matter
content is moderate, and natural fertility is high. This soil
has a perched seaseonal high water table that ranges
from a depth of 2 feet in most wet years to a depth of
3.5 feet in most dry years. Runoff is slow. The sqil is
easy to tilt if it is dry but tends to clod if it is wet.
Moisture is released slowly to plants.

Most of the acreage of this soll is cultivated. A small
acreage is seeded to introduced grasses and is used for
grazing or mowed for hay.

Under dryland farming, this soil is suited to corn,
soybeans, oats, and grain sorghum. Alfalfa can be grown
tor hay and pasiure. Wetness caused by the perched
water table is the principal fimitation. The water table
occurs mainly in spring when rainfall is heaviest. Surface
drainage is needed in places. Diversions help to prevent
flooding from runoff from the higher lying soils.
Conservation tillage practices, such as discing, chiseling,
or no-till planting, keep crop residue on the surface and
help to improve tilth and prevent evaporation of soil
moisture.

If irrigated, this soil is suited to both gravity and
sprinkler systems of irrigation. Corn and alfalfa are the
main crops. Surface drainage is needed in some areas.
The slow permeability of the clayey material causes a
perched water table, which results in minor problems
associated with wetness. A small amount of land leveling
is generally needed for gravity irrigation. Excessive
application of water can result in ponding. Conservation
tillage practices, such as discing and chiseling, keep
crop residue ¢n the surface and help to prevent the loss
of soil meisture by evaporation.

This soil is suited to cool-season grasses for pasture.
Smoocth brome, orchardgrass, or tall fescue can be
mixed with alialfa; or single species, warm-season
grasses can be grown. Separate pastures of cool-season
grasses and warm-seascn grasses can be used to
provide a long season of grazing. Pasture grasses can
also be alternated with row crops as part of the cropping
systern. Qvergrazing reduces the protective vegetative
cover and causes deterioration of desired grasses.
Grazing when the soil is wet causes compaction. Proper
stocking and rotation grazing help to keep the grasses in
good condition. Irrigated pastures generaily respond to
nitrogen fertilizer.

This sail is suited to trees and shrubs in windbreaks.
Capability is good for the survival and growth of
seedlings. Competition from weeds and undesirabie
grasses is the principal concern of management, but
weeds can be controiled by cultivation between the rows
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and careful use of appropriate herbicides or by roto-tilling

in the tree row.

This soil is not suited to septic tank absorption fields
or the construction of dwellings because it is
occasionally flooded. An alternate site is needed.
Sewage lagoons should be diked as protection from
flooding. Foundations for buildings need to be
strengthened and backfilled with coarse material to
prevent damage by the shrinking and swelling of the soil.

Roads and streets need to be designed so that the
surface pavement and subbase are thick enough to
compensate for low strength of the soil material. Using
coarser-grained material for the subgrade or base
material ensures better performance. Providing a gravel
moisture barrier in the subgrade, crowning the roadbed
by grading, and constructing adequate side ditches can
provide needed surface drainage and reduce the
damage by frost action.

This soil is in capability units llw-2, dryland, and liw-3,
irrigated. It is in the Silty Lowland range site and
windbreak suitability group 1.

ThB—Thurman loamy fine sand, 1 to 3 percent
slopes. This deep, somewhat excessively drained, very
gently sloping soil is on low ridges and side slopes of
sandy uplands It formed in eolian sand. Areas
range from 3 to several hundred acres.

Typically, the surface layer is dark grayish brown, very
friable loamy fine sand about 11 inches. Below this is a
transitional layer of grayish brown, very friable loamy fine
sand about 5 inches thick. The underlying material is
brown loamy fine sand in the upper part and light
yellowish brown fine sand in the lower part to a depth of
60 inches. In places the plowed layer is grayish brown
fine sand. In some small areas the surface layer is 20 to
26 inches thick. In other areas the surface layer is 6 to
10 inches thick. In some small areas the soil is gently
sloping. In a few small areas, a silty or loamy layer is
below a depth of 40 inches.

Included with this soil in mapping are small areas of
Boelus, Elsmere, Hadar, Loretto, and Valentine soils.
Boelus, Hadar, and Loretto soils are well drained. They
are in slightly lower positions on the landscape than
Thurman soil. Elsmere soils are somewhat poorly
drained. They are on stream terraces. Valentine soils are
excessively drained. They are in a higher position than
Thurman soil. The included soils make up about 10 to 20
percent of the map unit.

The permeability of this Thurman soil is rapid, and the
available water capacity is low. Runoff is slow. The
organic matter content and natural fertility are low. The
intake rate of water is very high. This soil is low in
available phosphorus and calcium. It is easily tilled, moist
or dry. Moisture is released readily to plants.

Most of the acreage of this soil is cultivated, but some
areas are in native grass or seeded to introduced
grasses. These areas are used for grazing or mowed for
hay.
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Figure 17.—Profile of Thurman loamy fine sand. This deep
soil formed in eolian, sandy material and has
a thick surface layer. Depth is marked in feet.

Under dryland farming, this soil is suited to corn, grain
sorghum, rye, oats, and alfalfa. Soil blowing is the
principal hazard. The low available water capacity, which
causes droughtiness, is a limitation. Conservation tillage
practices, such as discing, chiseling, or no-till planting,
help to prevent soil blowing. The use of field windbreaks
and cover crops also help to control-soil blowing.
Keeping crop residue on the surface helps to conserve
soil moisture.

If irrigated, this soil is suited only to a sprinkler system
of irrigation because of uneven slopes and the very high
intake rate of water. Gravity irrigation is not suited. Corn
and alfalfa are grown. Low fertility is a concern of
management. Deep cuts during land leveling should be
avoided because of the danger of exposing the
underlying material of fine sand. Light, frequent
applications of water are needed. Excessive amounts of
water leach fertilizer and herbicides below the plant
roots. A protective vegetative cover is needed to protect
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the soil from blowing. Conservation tillage practices,
such as chiseling, keep crop residue on the surface and
help to prevent soil blowing. Stripcropping and narrow
field windbreaks also help to control soil blowing.

This soil is suited to introduced grasses for pasture.
Use of this soil for pasture is an effective way to control
soil blowing. Ceol-season grasses, such as smooth
brome, orchardgrass, or tall fescue, can be mixed with
alfalfa; or single species, warm-season grasses can be
grown. Separate pastures of cool-season grasses and
warm-season grasses can be used to provide a long
season of grazing. in addition, introduced grasses can be
used as part of a cropping sequence that is alternated
with row crops. Overgrazing reduces the protective
vegetative cover, causes deterioration of desired
grasses, and results in severe losses by soil blowing.
Proper stocking and rotation grazing help 1o keep the
grasses in good condition. Applications of nitrogen
fertilizer and irrigation water increase the growth and
vigor of grasses.

This soil is suited to rangeland. Use of the soil for
range is an effective way to control soil blowing.
Qvergrazing, improper timing of haying, or mowing to
improper heights reduces the proteclive vegetative
cover, causes deterioration of desired grasses, and
results in severe losses by soil blowing. A planned
grazing system, proper grazing use, and timely
deferment from grazing or haying help to maintain or
improve the range condition.

This soil generally provides a good site for trees and
shrubs in windbreaks. Capability for the survival and
growth of adapied species is fair. Droughtiness is the
main limitation, and soil blowing is the principal hazard.
Soil blowing can be prevented by maintaining strips of
sod or by planting a cover crop between the rows.
Cultivation should be restricted to the tree row.
Undesirable grasses and weeds in the row can be hoed
by hand or controlied by careful use of appropriate
herbicides.

This soil is suited to septic tank absorption fields, but
exireme care needs to be taken to assure that pollution
by seepage does not contaminate the underground
water table. Lining or sealing the floor of the lagoon is
needed o prevent seepage.

This soil is suited to the construction of dwellings and
small commercial buildings and to roads and sireets.
The walls or sides of shallow excavations can be shored
to prevent sloughing or caving.

This sail is in capability units ille-5, dryland, and llle-
11, irrigated. 1 is in the Sandy range site and windbreak
suitability group 5.

ThC—Thurman loamy fine sand, 3 to 6 percent
stopes, This deep, somewhat excessively drained, gently
sloping soil is on low ridges and side siopes of uplands.
It formed in eolian sandy material. Areas range from 5 fo
150 acres.

Typically, the surface layer is dark grayish brown, very
friable loamy fine sand ahout 14 inches thick. Below this
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is a transitional layer of brown, very friable ioamy fine
sand about 4 inches thick. The underlying material is fine
sand. It is pale brown in the upper part and light
yellowish brown in the lower part to a depth of 60
inches. in some small areas, the surface layer is grayish
brown fine sand. In a few smal areas the soil is nearly
teve! or very gently sloping. In some small areas the
surface layer is grayish brown fine sand. In other small
areas the dark surface layer is 20 to 26 inches thick.

Included with this sail in mapping are small areas of
Boelus, Elsmere, and Hadar soils. Boelus and Hadar
soils are well drained. They are in slightly lower positions
on the landscape than Thurman soil. Elsmere scils are
somewhat poorly drained. They are in a lower position.
The included soils make up 10 to 20 percent of the map
umit.

The permeability of this Thurman soil is rapid, and the
available water capacity is low. Runoff is slow. The
organic matter content and natural ferlility are low. The
intake rate of water is very high. This soil is low in
available phosphorus and calcium. 1t is easily tilied, moist
or dry. Moisture is released readily to plants.

About B0 percent of the acreage of this soil is
cultivated. Most of the rest of the acreage is in native
grass and is used for grazing or mowed for hay.

Although this soil is poorly suited to drytand farming
because ¢f droughtiness and the high risk of soil
blowing, it is suited to corn, grain sorghum, rye, oats, and
alfalfa. Conservation tillage practices, such as discing,
chiseling, or ne-till planting, help to prevent soil blowing.
Cover crops and field windbreaks are also helptul.
Keeping crop residue on the surface is important.
Applications of feedlot manure and cormmercial fertilizers
help to maintain and improve the fertility of the soil.

If irrigated, this soil is suited to a sprinkler system of
irrigation. Corn and alfalfa can be grown. Soil blowing is
the principal hazard. Low fertility is an important concern
of management. Deep cuts during land leveling should
be avoided because of the danger of exposing the
underiying material of fine sand. Light, frequent
applications of water are needed because excessive
amounts of water leach fertilizers and herbicides below
the plant roots. Conservation tillage practices, such as
no-till planting, keep crop residue on the surface and
help to prevent soil blowing. Applications of feediot
manure and commercial fertitizer help to maintain tertility.

This soil is suited to introduced grasses for pasture.
Use of the soil for pasture is an effective way to control
soil blowing. Cool-season grasses, such as smooth
prome, orchardgrass, or tall fescue, can be mixed with
alfalfa. Separate pastures of cool-season grasses and
single species, warm-seascn grasses can be used 10
provide a long season of grazing. Introduced grasses
can also be used as part of a cropping sequence that is
aiternated with row crops. Overgrazing reduces the
protective vegetative cover, causes deterioration of
desired grasses, and results in severe iosses by soil
blowing. Proper stocking and rotation grazing help to
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keep the grasses in good condition. Applications of
nitrogen fertilizer and irrigation water increase the growth
and vigor of introduced grasses.

This soil is suited to rangeland and can be used for
either grazing or haying. Using the soil for range is an
effective way to control soil blowing. Overgrazing,
improper timing of haying, and mowing to improper
heights reduces the protective cover, causes
detericration of desired grasses, and results in severe
losses by soil blowing. A planned grazing system, proper
grazing use, and timely deferment from grazing or haying
helg to maintain or improve the native plants.

This soit generally provides a good planting site for
trees and shrubs in windbreaks. Capability for the
survival and growth of adapted species is fair.
Droughtiness is the main limitation, and soil blowing is
the principal hazard. Soil blowing can be prevented by
maintaining strips of sod or planting a cover crop
between the rows. Cultivation should be restricted to the
tree row. Undesirable grasses and weeds can be
controlled by careful use of appropriate herbicides in the
tree row or by hand hoeing or roto-tilling.

This soil is suited to septic tank absorption fields, but
extreme care needs to be taken to assure that pollution
by seepage does not contaminate the underground
water table. The floor of sewage lagoons needs to be
linred or sealed to prevent seepage. The walls or sides of
shallow excavations can be shored to prevent sloughing
or caving.

This soll is suited 1o the construction of dwellings and
roads and streets. Small commercial buildings need to
he properly designed, or the siope of the soil can be
graded to an acceptable level.

This soil is in capability units We-5, dryland, and Ve-
11, irrigated. H is in the Sandy range site and windbreak
suitability group 5.

ThD—Thurman loamy fine sand, 6 to 11 percent
slopes. This deep, somewhat excessively drained,
strongly sioping soil is on ridges and side slopes of
uplands. It formed in eclian sandy material. Areas range
from 5 to 25 acres.

Typically, the surface layer is dark grayish brown, very
friable loamy fine sand about 10 inches thick. Below this
is a transitional iayer of grayish brown, very friable loamy
fine sand about 6 inches thick. The underlying material is
light yellowish brown fine sand to a depth of €0 inches.
In places the dark surface layer is 20 to 26 inches thick.
in a few places the soil is gently sioping.

Included with this soil in mapping are smalt areas of
Boelus, Hadar, and Valentine soils. Boelus and Hadar
soils are well drained. They are in slightly lower positions
on the landscape than Thurman soil. Valentine soils are
excessively drained. They are in a higher position. The
included scils make up about 10 to 25 percent of the
map unit.

The permeability of this Thurman soll is rapid, and the
available water capacity is low. Runoff is slow. Natural
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fertility is low, and the organic matier content is
moderately low. The intake rate of water is very high.
Moisture is released readily to plants. This soil is low in
nitrogen, available phosphorus, and calcium,

Most of the acreage of this sail Is in native grass and
is used for grazing or mowed for hay. Some areas are
cultivated and are usged for irnigated crops or seeded to
infroduced grasses.

This soil is not suited o dryland cultivated crops
because of the strong stopes, droughtiness, and the high
risk of soil blowing.

This soil is poorly suited to irrigation. A sprinkier
systemn is the gnly method that can be used. Alfalfa is a
suitable crop, and corn can be grown if the crop is
carefully managed. Application of lime ensures a good
stand of alfalfa. Water should be applied frequently in
light applications to prevent the leaching of fertilizers and
herbicides below the plant roots. Conservation tillage
practices, such as no-till ptanting, keep crop residue on
the surface and help to control seil blowing.
Stripcropping and narrow fietd windbreaks also help to
prevent scil blowing. Applications of nitrogen fertilizer
and feediot manure improve the fertility of the soil,

Use of this soil tor pasture is an effective way to
centrol sof blowing. Cool-season grasses, such as
smooth brome, orchardgrass, or tall fescue, can be
mixed with alfaifa. or single species, warm-sgason
grasses can be grown. Separate pastures of cool-season
grasses and warm-season grasses can be used fo
provide for a long season of grazing. Overgrazing
reduces the protective vegetative cover, causes
geterioration of the desired grasses, and results in
fosses by soil blowing. Proper stocking and rotation
grazing help 1o keep the grasses in good condition.
Applications of irrigation water and nitrogen fertilizer
increase the growth and vigor of grasses.

This soil 15 suited to rangeland and can be used for
either grazing or haying. Use of this soil for range is an
etfective way to control soil blowing. Overgrazing,
improper timing of haying, or mowing to improper heights
reduces the protective vegelative cover and causes
deterioration of desired grasses. These practices can
also cause severe losses by soil blowing and smail
blowouts. A planned grazing system, proper grazing use,
and timely deferment from grazing or haying help to
maintain or improve the desired native plants.

This soil provides a fair site for trees and shrubs in
windbreaks. Capability tor the survival and growth of
adapted species is fair. Trees need to be planted in
shallow furrows and should not be cultivated. Sod can
be maintained between the tree rows. Undesirable
grasses and weeds in the row can be controlled by
carefut use of appropriate herbicides, roto-tilling, or hand
hoeing.

Septic tank absorption fields can be constructed on
the contour on this soil. Extreme care needs to be taken
so that pollution by seepage does not contaminate the
underground water table. For sewage lagoons, grading is
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required to modify the slope and shape the lagoon, and
lining or sealing the floor is needed to prevent seepage.
The wall or sides of shallow excavations can be shored
o prevent sioughing or caving.

Dwellings and small commercial buildings need to be
properly designed to accommodate the slope.

Cutting and filling is generalty needed to provide a
suitable grade for roads and streets.

This soil is in capability units Vie-5, dryland, and IVe-
11, irrigated. it is in the Sandy range site and windbreak
suitability group 5.

Tm—Thurman loamy fine sand, thick, 0 to 2
percent slopes. This deep, somewhat excessively
drained, nearly level scil is on uplands and stream
terraces. tt formed in eolian sandy material. Areas range
from 3 to 50 acres.

Typically, the surface layer is dark grayish brown, very
friable loamy fine sand about 10 inches thick. The
subsurface tayer is dark gray, very friable loamy fine
sand about 18 inches thick. Below this is a transttional
layer of dark grayish brown, very friable loamy fine sand
about 11 inches thick. The underlying material is loamy
fine sand. it is brown in the upper part and pale brown in
the lower part to a depth of 60 inches. In a few small
areas the underlying material is fine sand. In cultivated
areas. the plowed layer is siightly lighter colored than is
typical, or it is the texture of fine sand because of
winnowing. In a few smail areas the surface layer is
thinner.

included with this soil in mapping are small areas of
Blendon, Boelus, Elsmere, and Hadar soils. The well
drained Bilendon soils are in a slightly lower position on
the landscape than Thurman soil. The well drained
Boelus and Hadar soils are in siightly higher positions.
The somewhat poorly drained Elsmere soils are in a
tower position. The included soils make up about 10 to
15 percent of the mapped area.

The permeability of this Thurman soit is rapid, and the
available water capacity is low. Runoff is siow. The
organic matter content is moderately low, and natural
fertifity is low. The intake rate of water is very high. The
surface layer is easily tilted, moist or dry. Moisture is
released readily to plants. This scil is generally fow in
avaitable phosphorus and calcium.

Most of the acreage of this soit is cultivated. Some
areas are in native grasses or seeded to introduced
grasses and used for grazing or mowed for hay. Some
areas support field windbreaks.

Under dryland tarming, this scil is suited to corn, grain
sorghum, rye, and alfalia. Soil blowing and droughtiness
are the principal hazards. Conservation tillage practices,
such as chiseling, discing, and stubble mulching, help to
prevent soil blowing. Cover crops and field windbreaks
are also helpful. Keeping crop residue on the surface is
important.

This soil is suited to a sprinkler system of irrigation, but
it is not suited to gravity irrigation because of the very
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high intake rate. Deep cuts during tand levetling should
be avoided. Light, frequent applications of water are
needed. Excessive amounts of water leach fertifizers and
herbicides below the plant roots. Soil blowing is a
serious hazard if a protective vegetative cover is not
maintained. Low fertility is a concern of management.
Conservation tillage practices that keep crop residue on
the surface help to prevent soif blowing and conserve
soit meisture. Stripcropping and field windbreaks also
help to prevent soil blowing. Applications of feadlot
manure and commercial fertilizer help to maintain fertility.

This soil is suited to introduced grasses for pasture.
Use of the soil for pasture is an effective way to control
soit blowing. Cool-season grasses, such smooth brome
or orchardgrass, can be mixed with alfalfa or other
iegumes; or single species, warm-season grasses can be
grown. Separate pastures of cocl-season grasses and
warm-season grasses can be used (o provide a long
season of grazing. Introduced grasses can also be used
as part of a cropping sequence with row crops.
Overgrazing reduces the protective vegetative cover,
causes deterioration of desired grasses, and results in
severe losses by soit blowing. Proper stocking and
rotation grazing help to keep the grasses in good
condition. Appiications of nitrogen fertilizer and irrigation
waler increase the growth and vigor of grasses.

This soif is suited to native grasses for range. Use of
the soil for range is an effective way to control soil
blowing. Overgrazing, improper timing of haying. or
mowing to improper heights reduces the protective
vegetative cover and causes deterioration of desired
grasses. These practices can alsg cause severe s0il
losses by soil blowing and small blowouts. A planned
grazing system, proper grazing use, and timely
deferment from grazing or haying help to maintain or
improve the native piants.

This soil generally provides a good site for the planting
of trees. Capability for the survival and growth of
adapted species is fair. Lack of adequate moisture and
soil blowing are the main limitations. Soll blowing can be
prevented by maintaining strips of sod or planting a
cover crop between the rows. Cultivation should be
restricted to the tree row. Undesirable grasses and
weeds in the tree row can be controlled by careful use
of appropriate herbicides, roto-tilling, or hand hoeing.

This soil is suited to septic tank absorption fields, but
extreme care is needed to assure that effluent from the
septic tank absorption fields does not contaminate the
underground water table. The floor of sewage lagoons
needs to be sealed or lined to prevent seepage. Walls or
sides of shallow excavations can be shored to prevent
sloughing or caving. This soil is suited to the
construction of dwellings, buildings, and roads and
streets,

This soil is in capability units Hle-5, dryland, and ille-
11, irrigated. It is in the Sandy range site and windbreak
suitability group 5.
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VaD—Valentine fine sand, 3 to 9 percent slopes.
This deep, excessively drained, gently sloping and
strongly sloping soil is on uplands. It formed in eolian
sandy material. Areas range from 3 to several hundred
acres.

Typicaliy, the surface layer is dark grayish brown, very
friable fine sand about 5 inches thick. Below this is a
transitional layer of brown. very friabfe fine sand about 3
inches thick. The underlying material is pale brown fine
sand to a depth of 80 inches.

Included with this sgil in mapping are small areas of
Boelus, Eismere, and Thurman soils. All of these scils
are in lower positions on the landscape than Valentine
soif. Boelus soils have less sand in the lower part of the
profile, and Thurman soils have a thicker surface layer
than Valentine soils. The somewhat poorly drained
Elsmere soils are on stream terraces and in depressional
areas. In a few small areas, the soils are moderately
steep or steep. The inciuded soils make up about 10 to
15 percent of the map unit.

The permeabitity of this Valentine soit is rapid, and the
avallable water capacity is low. Hunoff is slow. This soil
is iow in organic matter content, natural fertdity, nitrogen,
available phosphorus, and caicium. The intake rate of
water is very high. Moisture is released readily to plants.
This soil is loose it dry and workability is only fair, but it
is easy to till if the soil is moist.

Most of the acreage of this soil is in native grass and
is used as rangeland. A small acreage is irrigated.

This soil is not suited to dryland farming because of
the sandy texture, droughtiness, and high risk of soil
blowing.

This soit is poorly suited to sprinkler systems of
irrigation, and it is not suited to gravity systems. if
irrigated, corn, alfalfa, and cats are the most suitable
crops. Soil blowing, low fertility, and the very high intake
rate are major concerns of management. Light, frequent
applications of irrigation water maintain soil moisture and
reduce the leaching of nutrients beiow the root zone.
Conservation tillage practices keep crop residue on the
surface and help to contro! soit biowing. Striperopping
and windbreaks also help to control soil blowing.
Application of feedlot manure or commercial fertilizer
improves the fertility of the soil.

This soil is suited to rangeland. Use of the soll for
range is an effective way to control soil biowing.
Overgrazing by livestock, improper timing of haying, or
mowing to improper heights reduces the protective
vegetative cover and causes deterioration of desired
plants. A planned grazing system, proper grazing use,
and deferred grazing help to keep the native plants in
good condition and control seil blowing.

This soil generally provides a fair site for ptanting trees
and shrubs in farmstead and feedlot windbreaks. It
generally is not suited, however, to field windbreaks. it is
hest suited to drought resistant species. Trees should be
planted in shallow furrows and shouid not be cultivated
because the soil is sandy. Young seedlings tend to suffer
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from sand btasting during high winds and may be
covered with drifting sand if they are not protected.
Wooden barriers can be used to protect the seedlings
from moving sand.

This soil is suited to septic tank absorption fields, but
extreme care needs to be taken to assure that pollution
by seepage does not contaminate the underground
water table. The floor of sewage lagoons needs 1o be
lined or sealed to prevent seepage. Walls or sides of
shallfow excavations can be shored to prevent sloughing
or caving.

This soit is suited to the constructicn of dwellings and
roads and streets. Small commercial buildings need o
be properly designed to accommodate the slepe, or the
soil can be graded to an acceptable slope.

This scil is in capability units Vle-5, dryland, and Ve-
12, irrigated. It is in the Sands range site and windhbreak
suitabitity group 7.

vaF—Valentine fine sand, 9 to 20 percent slopes.
This deep, excessively drained, strongly sloping to steep
soit is on uplands. It formed in eolian sandy material.
Areas range from 3 to several hundred acres.

Typically, the surface layer is grayish brown, loose fine
sand about 7 inches thick. Below this is a transitional
layer of brown, loose fine sand about 7 inches thick. The
underlying material is fine sand. It is brown in the upper
part and pale brown in the lower part to a depth of 60
inches. in some small areas the soil is gentiy sloping.

inciuded with this soil in mapping are small areas of
Eismere and Thurman soils. The somewhat poorly
drained Elsmere soils are in a lower position on the
landscape than Valentine soil. Thurman soils are also in
a lower position. A few small blowouts are in this area.
The inchuded soils make up about 10 to 15 percent of
the map unit.

The permeability of this Valentine soil is rapid, and the
available water capacity is low. Runoff is slow. The sail
is low in organic matter content, natural fertility, nitrogen,
available phosphorus, and calcium. Moisture is released
readily to plants.

Most of the acreage of this soit is in native grass and
i3 used for grazing.

This soil is not suited to cultivated crops, either
dryland or irrigated, because of uneven steep slopes,
droughtiness, and the high risk of soil blowing.

This soil is suited to rangeland. Use of the soil for
range is an excellent way to control soil biowing.
Overgrazing by Hivestock, improper timing of haying, or
mowing to improper heights reduces the protective
vegetative cover and causes deterioration of desired
plants. If the protective cover is reduced, severe losses
by soil blowing and smalt btowouts can occur. A planned
grazing system, proper grazing use, and deferred grazing
help to keep the grasses in good condition.

This soil generally provides a fair site for trees and
shrubs in farmstead and feedlot windbreaks. It generally
is not suited, however, to field windbreaks. It is better
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suited to drought resistant conifers than to other trees.
Seedlings should be planted in shallow furrows and
should not be cultivated because the soil is sandy and
susceptible to blowing. Young seedlings tend to suffer
from sand blasting during high winds and can be
covered with drifting sand if they are not protected.
Wooden barriers can be used to protect the plants.

This soil is suited to septic tank absorption fields it
they are constructed on the contour, and if extreme care
is taken to assure that poilution by seepage does not
contaminate the underground water table or nearby
streams. For sewage lagoons, extensive grading is
required to modify the siope and shape the lagoen, and
the floor of the lagoon should be lined or sealed to
prevent seepage. Walls or sides of shallow excavations
can be shored o prevent sloughing or caving.

Dwellings and small commercial buildings constructed
on this soil need to be properly designed to
accommodate the slope, or the soll can be graded to an
acceptable level. Cuts and fills are generally needed to
provide a suitable grade for roads and streets.

This soil is in capability unit Vie-5, dryland. It is not
assigned to an irrigated capability unit. It is in the Sands
range site and windbreak suitability group 7.

Zo—Zook silty clay loam, 0 to 1 percent siopes.
This deep, poorly drained, nearly level soil is on bottom
lands of major stream valleys. It is subject to occasional
flooding. Areas range from 3 to several hundred acres.

Typically, the surface layer is very dark gray. firm silty
clay ioam about 7 inches thick. The subsurface tayer is
very dark gray, firm silty clay leam and silty clay about 28
inches thick. The subscil is dark gray, firm silty clay
about 13 inches thick. The underlying material is gray
silty clay loam to a depth of 60 inches. In some small
areas the surface layer ig silty clay. In a few areas the
underlying material is calcarecus.

Inciuded with this soil in mapping are smali areas of
Colo, Gibbon, and Muir soils. The somewhat poorly
drained Colo and Gibbon soils are in positions on the
tandscape similar to Zogk soil. The well drained Muir soil
is on low stream terraces. It is in a slightly higher
position. The included soils make up about 5 to 10
percent of the map unit.

The permeability of this Zook soit is slow, and the
available water capacity is high. The organic matter
content and natural fertiity are high. This soil has a
seasonal high water table that fluctuates from a depth of
about 1 foot in most wet years to a depth of about 3 feet
in most dry years. The intake rate of water is very low.
Runoff is very stow. This soil warms more slowly in
spring than well drained soils. It can be tilled only within
a harrow range of moisture conditions. Motisture is
absorbed slowly and released slowly to plants.

Most of the acreage of this soil is used for cultivated
crops. A few areas are seeded fo introduced grasses
and are used for grazing or mowed for hay.

Under dryland farming, this soil is suited to corn, grain
sorghum, soybeans, and alfalfa. Spring-sown small grain
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is not well suited because of soil wetness, which
commaoenly delays fillage in spring. If suitable outlets are
available, tile drains can be installed to help control
wetness. Shallow surface drains alsc can be used or V-
ditches consiructed to control soil wetness and improve
runcff. Diversion ditches hetp to controt flooding.
Canservation tillage practices that keep crop residue on
the surface help to improve tilth and prevent soil
blowing. Soil blowing is a hazard in winter if this soil is
plowed in the fall. Application of feediot manure helps to
maintan the ferlility of the soil.

If irrigated, this soil is sulted to both gravity and
sprinkler systems of irrigation. Corn, soybeans, and
alfalfa can be grown. Wetness is the principal limitation.
A small amount of land leveling is generally needed to
improve the surface drainage and efficiency of the
irrigation system. Because the soil absorbs water at &
very slow rate, the proper rate of water application is
needed to keep the plants from drowning. Applying
feedlot manure helps to maintain fertility. Keeping crop
residue on the surface by discing or chiseling is
preferred to plowing this soil.

This soll is suited to imtroduced grasses for pasture.
Cool-season grasses, such as creeping foxtall or reed
canarygrass, can be mixed with alfalfa; or single species,
warm-season grasses can be grown. Separate pastures
of warm-season grasses and cool-season grasses can
be used to provide a long season of grazing. Pasture
grasses can be used as part of a cropping sequence
with row crops. Overgrazing, grazing when the soil is
wet, or improper timing of haying reduces the protective
vegetative cover and causes deterioration of desired
grasses. Proper stocking and rotation grazing help to
keep the desired grasses in good condition. Applications
of nitrogen fertilizer and irrigation walter increase the
growth and vigor of pasture grasses.

This soil provides a good site for the planting of trees
and shrubs in windbreaks. Capability for the survival and
growth of seediings is good If the species selected can
tolerate wetness. The establishment of seedlings can be
difficult during wet years. Competition from weeds and
grasses is a limitation. Occasional fiooding is the main
hazard. Cultivation between the rows is needed to help
control weeds and grasses. Proper use of appropriate
herbicides and roto-titling also help to control weeds and
grasses in the rows.

This soil is not suited to septic tank filter fields
because of slow permeability, occasionat ficoding, and
wetness caused by the seasonal high water table. An
alternate site is needed. Sewage lagoons need to be
diked as protection from ficoding and constructed on fill
material to raise the bottom of the lagoon to a sufficient
height above the seasonal high water table.

This soil is generally not suitable for the construction
of buildings because of occasional flooding, wetness
tram the seascnal high water tabte, and the high shrink-
swell potential of the soil. An alternate site is needed.

Constructing roads on suitable, compacted fill material
above the flood ievel and providing adequate side
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ditches and culveris help to protect roads from flood
damage and wetness. The surface pavement and
subbase of roads need to be thick enough to
compensate for low sirength of the soil material. Using
coarser-grained material for the subgrade or base
material ensures better performance. Providing a grave!
maoisture barrier in the subgrade, crowning the roadbed
by grading, and constructing adequate side ditches can
ensure good surface drainage and reduce the damage
by frost action.

This soit is in capability units flw-4, dryland, and liw-1,
irrigated. it is in the Clayey Overflow range site and
windbreak suitability group 2W.

prime farmiand

Prime farmland is one of several kinds of important
farmlands defined by the U.S. Department of Agriculture.
It is of major importance in providing short- and long-
range needs of food and fiber for the nation. The supply
of high guality farmland is limited and the U.S.
Department of Agricuiture recognizes that responsible
levels of government, as well as individuals, must
encourage and facilitate the use of our Nation's prime
farmland with wisdom and foresight.

Prime farmland, as defined by the U.S. Department of
Agriculture, is the land that is best suited to produce
food, feed, forage, fiber, and oiiseed crops. It has the
quality of sacil, length of growing season, and supply of
moisture needed to provide a sustained high vield of
crops if it is treated and managed in accordance with
acceptable farming methods. Prime farmland produces
the highest yields with the least inputs of energy and
economic resources, and farming it results in the least
damage to the environment.

Prime farmiand may now be used for crops, pasture,
waodiand, or other land use, but it may not be urban and
built-up land or water areas. It must be used for either
the production of food or tiber or be available for these
uses.
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Prime farmland usually has an adequate and
dependabie supply of moisture from precipitation or
irrigation. It also has favorable temperature and growing
season and acceptable acidity or alkalinity. {t has few or
no rocks and is permeable to water and air. Prime
farmiand is not excessively erodible or saturated with
water for fong periods and is not frequently flooded
during the growing season. The slope ranges mainly
from 0 to 6 percent. For more detailed information on
the criteria for prime farmland, consult the local staff of
the Soil Conservation Service.

About 85,910 acres or nearly 35 percent of the total
acreage in Stanton County meets the soi requirements
for prime farmland.

A recent trend in iand use in some parts of the county
has been the loss of some areas of prime farmland to
industrial and urban uses. The loss of prime farmiand to
other uses puts pressure on marginal lands, which
generally are more erodible, droughty, and difficult 1o
cultivate and are usually less productive.

The map units that make up prime farmiand in Stanten
County are listed in this section. This list does not
constitute a recommendation for a particular land use.
The extent of each map unit is listed in table 4. The
location is shown on the detailed soits maps at the back
of this publication. The soil qualities that affect use and
management are described in the section "Detailed Soil
Map Units.”

Soils that have limitations, such as a seasonal high
water table, flooding, or inadequate rainfall, may quality
as prime farmiand if these limitations are overcome by
such measures as drainage, fleod control, or irrigation. In
the following list the measures needed to overcome
these limitations are shown in parentheses after the
name of some of the map units. Onsite evaluation ig
necessary to determine if these limitations have been
overcome by corrective measures.

The map units that meet the scil requirements for

prime farmiand are listed inltable 5.
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use and management of the soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses o the iimitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soii scientists,
conservationists, engineers, and others collect extensive
field data about the nature and behavior characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, and other facters that atfect various soil uses
and management. Field experience and cotlected data
on soit properties and performance are used as a basis
in predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
rangeland and windbreaks; as sites for buildings, sanitary
facilittes, highways and other transportation systems, and
parks and other recreation factities; and for wildlife
habitat. It can be used to identity the potentiats and
limitations of each soil for specific land uses and to help
prevent construction failures caused by unfavorable soil
properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help ptanners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where wetness, or very firm soil layers can
cause difficuity in excavation.

Mealth officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

crops and pasture

Prepared by Willam E. Rensch, conservation agronomist. Soil
Conservation Service.

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some plants not
commonly grown in the survey area, are identified; the
system of land capability classification used by the Soil
Conservation Service is explained; and the estimated

yields of the main crops and hay and pasture plants are
listed for each soil.

Planners of management systems for individual fields
or farms shouild consider the detailed information given
in the description of each soil under “Detailed soil map
units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperalive Extension Service,

According to 1976 Nebraska Agriculture Statistics, 76
percent of the farmiand in Stanton County is planted to
crops. The largest acreage is in corn and soybeans,
followed by aifalfa, cats, grain sorghum, and wheat. The
potentiat is good for increased production of food.

dryland management

Good management practices on soils that are farmed
drytand are those that reduce runcff and the risk of
erosion, conserve meisture, and improve tilth, Most of
the soils in Stanton County are suitable for crop
production. In many places, however, suitable
conservation practices are needed to reduce or correct
the severe hazard of erosion.

Terraces, contour farming, grassed waterways,m

and conservation tiltage practices that keep crop

residue on the surface help to rediuce water ergsion,
increase water intake rate, and provide additional soil
moisture for crops. Keeping crop residue on the surface
or maintaining a protective vegetative cover reduces
runoff and seaiing and crusting of the soil during and
after heavy rainfall. In winter, the stubble catches drifting
snow that can provide addrional moisture.

Soil blowing is a major hazard in parts of Stanton
County. The same management practices that control
water erosion can he used to control soif blowing. Crop
residue management, conservation tillage practices,
contour stripcropping, and narrow field windbreaks can
be used. The hazards of both water and wind erosion
can be reduced if the areas of more productive scils are
used for row crops, and the areas of steeper, more
erosive soils are used for close-grown crops, such as
small grain, alfalfa, or grasses for hay and pasture. In
many places, proper land use alone can reduce the
hazard for erosion.

In Stanton County, insufficient rainfall commonly is a
limiting factor in crop production. Water and wind are the
active erosion agents on most soils. A cropping system
and management practices to control erosion need o be
planned fo fit the soils in each field.
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The sequence of crops grown on a field together with
the combination of practices needed for the
management and conservation of the soil is known as a
conservation cropping system. Under dryland farming,
the management practices and cropping system should
preserve tilth and fertility; maintain a vegetative cover
that protects the soil from erosion; and control weeds,
insects, and diseases. Cropping systems vary according
to the soils on which they are used. For example, the
cropping system on Crofton silt loam, 11 to 15 percent
slopes, eroded, should include a high percentage of
grass and legume crops, whereas on Belfore silty clay
loam, O to 2 percent slopes, a higher percentage of row
crops can be grown in the crop rotation without
adversely affecting the fertility and tilth of the soil.

The management practices that are best suited to
protect the soil and reduce erosion on Class | soils, such
as Belfore soils, are proper use of crop residue, the
addition of nutrients by the application of fertilizers or
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feedlot manure, and good agronomic practices. On Class
lle soils, such as Moody silty clay loam, 2 to 6 percent
slopes, the practices best suited are those that permit
crop residue to remain on the soil over winter, contour
farming, grassed waterways, and a conservation tillage
system that leaves 3,000 pounds per acre of corn or
sorghum residue or 1,500 pounds of small grain residue
on the surface after planting the crop. On Class llle and
IVe soils the most desirable management practices are
those that leave crop residue standing on the soil over
winter, contour farming, terraces, grassed waterways,
and a conservation tillage system that leaves 3,000
pounds per acre of corn or sorghum residue or 1,500
pounds per acre of small grain residue on the soil
surface after planting the crop. On soils that have slopes
of 11 to 15 percent, grasses and legumes are needed in
the cropping sequence together with terraces, grassed
waterways, and a conservation tillage system for row
crops that leaves more than 3,000 pounds of corn or

Figure 18.—Parallel terraces, grassed waterways, and contour farming are used to help control erosion on this farm. Nora and
Crofton soils are the main soils on the side slopes, and Hobbs soils are in the narrow drainageways.
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sorghum residue per acre on the surface after planting.
These management practices are needed to reduce
waler ergsion to an accepiable tevel

At the time of planting, the soils need to be worked to
prepare a seedbed, control weeds, and provide a
favorable place for the plants to grow. Excessive tiliage,
however, breaks down the granular structure in the
surface layer. Such structure is needed for good tilth.
Steps in the titlage process should be limited to those
that are essential. Various conservation tillage practices
can be used in Stanton County. The no-tilling, tili-
planting, or discing or chiseling and planting practices
are well suited to row crops. Grasses can be established
by driliing into a cover or stubble without further seedbed
preparation.

All soils that are used for cultivated crops or for
pasture should be tested to determine their need for
additional nutrients. Under dryland farming, the kind and
amount of fertilizer to be applied should be based on
results of soit tests and on the maoisture content of the
soil at the time the fertiiizer is applied. If the subsail is
dry or rainfall is below normai, the amount of nitrogen
fertilizer applied should be slightly iess than the
recommended amount. Nitrogen fertilizer benefits
noniegume crops on ail scils. Phosphorus and zinc are
needed on the more eroded soils and in cut areas after
construction of terraces or diversions. Soils that are
farmed dryland require smaller amounts of fertilizer than
irrigated soils because the plant population is generally
lower.

Some soils in Stanton County are somewhat poorly
drained because of a seasonal high water table. Open
drainage ditches and underground tite systems can be
used to help lower the water table if suitable outlets at
fow elevations can be located. Where the water table
cannot be fowered sufficiently for good crop growth,
crops that tolerate wet conditions can be planted.

Herbicides can be used to control weeds. Care needs
to be taken that the correct kind of herbicide is appited
at the proper rate to correspond with the soil conditions.
The coligidal clay and humus fraction of the soil is
responsible for the greatest part of the chemical activity
in the soil. Therefore, crop damage from herbicides is
more likely to oceur on the coarse and moderately
coarse soils that are low in colicidal clay, and on areas
where the organic matter content is moderately low or
low. The application rate of herbicides needs to be
correspondingly lower on these scils and applied in
accordance with instructions on the label. Keeping field
boundaries on the contour helps provide for uniformity of
soils in a field, thereby lessening the danger of damage
from herbicides.

irrigation management

According to Nebraska Agriculture Statistics, about 12
percent of the cropland in Stanton County had been
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irmigated by 1976. Corn was grown on about 75 percent
of the irrigated cropiand, and a smaller acreage was in
soybeans and alfalfa. Water for i