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How To Use This Soil Survey

General Soil Map

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

To find information about your area of interest, locate that area on the map, identify the name of the
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units
for a general description of the soils in your area. '

Detailed Soil Maps

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

]
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To find information about
your area of interest, ;_
locate that area on the __L .

Index to Map Sheets, MAP SHEET

which precedes the sol
maps. Note the number of
the map sheet, and turn to
that sheet.

Locate your area of
interest on the map R |
sheet. Note the map unit '

symbols that are in that
area. Turnto th
to Map Units|{see Con-
tents), which lists the map
units by symbol and
name and shows the
page where each map
unit is described.

MAP SHEET

AREA OF INTEREST
NOTE: Map unit symbols in a scil
survey may consist only of numbers or

letters, or they may be a combination
of numbers and letters.
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ThelSummarv of Tables |shows which table has data on a specific land use for each detailed soil map
unit. See r sections of this publication that may address your specific needs.




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

Major fieldwork for this soil survey was completed in 1985. Soil names and
descriptions were approved in 1985. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1985. This survey was
made cooperatively by the Soil Conservation Service and the Conservation and
Survey Division, University of Nebraska. It is part of the technical assistance
furnished to the Saline County Commissioners and the Lower Big Blue and
Upper Big Blue Natura! Resources Districts. These local agencies made financial
contributions for the survey.

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

All programs and services of the Soil Conservation Service are offered on a
nondiscriminatory basis, without regard to race, color, national origin, religion,
sex, age, marital status, or handicap.

Cover: Terraces, grassed waterways, contour farming, and a farm pond in ar area of very
gently sloping and gently sloping soils in Saline County. These measures help to control
erosion and runoff.




Contents

indextomapunits ................... ..t v
Summary oftables ................ ... .. ... v
Foreword ......... ... . ... . i vii
General nature ofthecounty . ......... ... ... ... .... 1
How this surveywasmade. ................... ..., 4
Map unit composition.......... ... 5
General soilmapunits. ........................... 7
Soil descriptions ... . . 7
Detailed soilmapunits .......................... 15
Soil descriptions .................. R 15
Primefarmland ......... ... ..o i 61
Use and managementofthe soils............. ... 63
Cropsandpasture ............o il 63
Rangeland ...... ... .. ... . i 67
Woodland .. ... .. e 68
Windbreaks and environmental plantings . ........ 69
Recreatton ......... ... . i, 70
Wildlife habitat. .. ....... ... 71
Engineering ....... ..o 74
Soil properties . . .............. ... 79
Engineering index properties . ................... 79
Physical and chemical properties . ............... 80
Soil and water features . ... ........... . ool 82
Engineering index testdata..................... 83
Classification of the seils. .. ..................... 85

Soil series and their morphology............... ... B5
Burchard Seri@s . . ..o e e 85
Butler series. ... ... e e 87
Crete SBHES . ... e 87
Fillmore series. ..o o e 89
Gayvilleseries................ . i 90
GEANy SETES. . ... ot a0
Hastings series ........ .. e 91
HMobbs series . ..o e e 9z
KBZan SEMES . vt et eae i 93
Longfordseries ......... oo 93
Mayberry series. ... .. i 94
Morrill Series. . oo e 95
MUIF SEBIES . oot e et e 96
PaWnee SeMHES . . . ... e 96
SCOt SerES . e e a7
Steinauer series . ... .. i e 88
Uly 88HES . ..o e e e a9
WYmore series. . ... 99
ZO0K SEFRIBS .. . e e e 100

Formation ofthesoils.......................... 101

References ......... .o i 105

GIOSSArY. . ... e 107

Tables . ... s 115

Interpretive groups .. .. ........... . oo 157

Issued October 1990



Index to Map Units

BdD—Burchard clay loam, 6 to 11 percent slopes... 15 Hw—Hobbs silt loam, 0 to 2 percent slopes,
BdD2—Burchard clay loam, 6 to 11 percent frequently flooded .............. ... L 39
slopes, eroded ........ .. L 16 Hx--Hobbs silt loam, channeled . ................ .. 40
BdE—Burchard clay loam, 11 to 15 percent slopes.. 17 Ke—Kezan silt loam, 0 to 2 percent slopes ......... 41
BdE2—Burchard clay loam, 11 to 15 percent LoC—Longford silty clay loam, 3 to 6 percent
slopes, eroded ... ....... ... L. 18 SlOPES. .. 42
BsF—Burchard-Steinauer clay loams, 11 to 30 LoC2—Longford siity clay loam, 3 to 6 percent
percentslopes ............ ... 19 slopes,eroded . ........... .. ... 43
Bt—Butler silt loam, terrace, 0 ta 1 percent LoD2—Longford silty clay loam, 6 to 11 percent
SlIOPeS. .. 20 slopes,eroded . ............... ... .. ... ..., 44
Bu—Butler silt loam. 0 to 1 percent slopes ......... 21 MaC—Mayberry silty clay loam, 3 to 6 percent
Bx—Butler-Gayville siit loams, 0 to 1 percent Slopes. .. 45
SIOPES. .. 23 MaC2—Mayberry silty clay loam, 3 to 6 percent
Cr—Crete silt ivam. 0 to 1 percent slopes .......... 24 slopes,eroded .. ... ... . .. . . . 46
CrB—Crete silt loam, 1 to 3 percent slopes. ... .. ... 26 MaD2—Mayberry silty clay toam, 6 to 11 percent
CsC2—Crete silty clay loam, 3 to 6 percent slopes, eroded . ......... .. ... ... . ... ..., 47
slopes, eroded . ............... . L. 27 MrD---Morrill clay loam, 6 to 11 percent slopes. .. ... 48
Ct—Crete silt loam, terrace, 0 to 1 percent MrD2—Marrill clay loam, 6 to 11 percent slopes,
slopes. ... 27 eroded ... 49
CtB—Crete silt ioam, terrace, 1 to 3 percent MrF-—Morrill clay loam, 11 to 30 percent slopes. . ... 50
BIOPES. 29 Mu—Muir silt loam, 0 to 1 percent slopes........... 50
Fm—Fillmore silt loam, 0 to 1 percent slopes ... .. .. 30 MuB—Muir silt loam, 1 to 3 percent slopes ......... 52
GsD—Geary silty clay loam, 6 to 11 percent MuC—Muir silt loam, 3 to 6 percent slopes ......... 53
SlOpeS. . 31 PaC2—Pawnee clay loam, 3 to 6 percent slopes,
GsD2-—Geary silty clay loam, 6 to 11 percent eroded ... .. 54
slopes, eroded. .. ......... ... ... ... .. ... 32 Pb—Pitsanddumps ............................. 55
GsF—Geary silty clay loam, 11 to 30 percent Sc—Scott silt loam, 0 to 1 percent slopes .......... 56
BIOPBS. . e 33 UyF—Uly silt loam, 11 to 30 percent slopes ........ 56
Hs—Hastings silt loam, 0 to 1 percent slopes.. .. ... 34 WiC—Wymore silty clay loam, 3 to 6 percent
HsB—Hastings silt loam, 1 to 3 percent slopes. . . . .. 34 SlOpeS. . . 57
HsC—Hastings silt loam, 3 to 6 percent slopes . .... 35 WiC2--Wymore silty clay loam, 3 to 6 percent
HtC2--Hastings silty clay loam, 3 to 6 percent slopes,eroded ... .......... .. ... ... L. 58
slopes, eroded ... ...... . ... 36 WiD2—Wymore silty clay loam, 6 to 11 percent
HtD2--Hastings silty clay loam, 6 to 11 percent slopes,eroded . ................. ... ... .. ..., 59
slopes, eroded . ........... .. ... . ... ... ... 37 Zk—Zook silt loam, 0 to 1 percent slopes. . ......... 60
Hv—Hobbs silt loam, 0 to 2 percent slopes......... 38



Summary of Tables

"
Temperature and precipitationf(table 1) 1. ...... ... ... ... i 1186
Freeze dates in spring and fallftable 2)| . ... 117
Probability. Temperature.
Growing season|(table 3) J..... ... 117
Acreage and proportionate extent of the soilg| {table 4} |.................... 118
Acres. Percent.

Prime farmland {table 5) .| .. ..o e 119
Land capability classes and yields per acre of crops|{table 6) .|............. 120
Land capability. Corn. Grain sorghum. Soybeans. Winter

wheat. Alfalfa hay.

Capability classes and subclasses|{table 7} |.............. ..o 123
Total acreage. Major management concerns.

Rangeland productivity and characteristic plant communities| (table 8) . ... .. 124
Range site. Total production. Characteristic vegetation.
Composition.

windbreaks and environmental plantings {table 9)|........ ... ... oo 127

Recreational developmen} (table 10} .|. ... .. ... .o i 130
Camp areas. Picnic areas. Playgrounds. Paths and trails.

Wildlife habitat|(table 11) |... .. ... 132
Potential for habitat elements. Potential as habitat for—

Openland wildlife, Woodland wildiife, Wetland wildlife,
Rangeland wildlife.

Building site developmenf{table 12) |...........c o 134

Shallow excavations. Dwellings without basements.
Dwellings with basements. Small commercial buildings.
Local roads and streets. Lawns and fandscaping.

Sanitary facilities|(table 13)|. ... ... ... 137

Septic tank absorption fields. Sewage lagoon areas.
Trench sanitary fandfill. Area sanitary landfifl. Daily cover
for landfill



Construction materials| (table 14)|. .. .......... ... ... ... ... ... ... .. ..., 140
Roadfill. Sand. Gravel. Topsoil.

Water management (tabie 15)|.......... ... ... 142
Limitations for—Pond reservoir areas; Embankments,
dikes, and levees. Features affecting—Drainage, Irrigation,
Terraces and diversions, Grassed waterways.

Engineering index propertie ................................. 144
Depth. USDA texture. Classification—Unified, AASHTO.
Fragments greater than 3 inches. Percentage passing
sfeve number—4, 10, 40, 200. Liquid fimit. Plasticity index.

Physical and chemical properties of the soils [table 17)} ................... 148
Depth. Ciay. Moist bulk density. Permeability. Available
water capacity. Soil reaction. Salinity. Shrink-swefl
potential. Erosion factors. Wind erodibility group. Organic
matter.

Soil and water features|(table 18) [ ............. .. ... ... ..o 151
Hydrologic group. Flooding. High water table. Potential
frost action. Risk of corrosion.

Engineering index test datq (table 19) | ............. . ... ... ... .. ..... .. 153
Classification. Grain-size distribution. Liquid limit. Plasticity

index. Specific gravity.

Classification of the soils|(table 20) . .......... .. .. ... ... ... ... ... ... 155
Family or higher taxonomic class.

vi



Foreword

This soil survey contains information that can be used in tand-planning
programs in Saline County. It contains predictions of soil behavior for selected
land uses. The survey also highlights limitations and hazards inherent in the solil,
improvements needed to overcome the limitations, and the impact of selected
land uses on the environment.

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

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

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

Ron E. Hendricks
State Conservationist
Soil Conservation Service
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Soil Survey of

Saline County, Nebraska

By Dean W. DaMoude, Soil Conservation Service, and Robert Haneman, John Stecker,
Donald E. Ulrich, and Charles E. Morris, University of Nebraska

United States Department of Agriculture, Soil Conservation Service,

in cooperation with

Conservation and Survey Division, University of Nebraska

Saune CounTy is in the southeastern part of
Nebraska[(fig. 1).]It is bordered on the south by
Jefferson County, on the west by Fillmore County, on
the north by Seward County, and on the east by
Lancaster and Gage Counties. It is about 24 miles east
to west and 24 miles north to south. The total area is
368,948 acres, or 576 square miles.

The economy of the county is based primarily on
farming and farm-related industries. Other industries
also are important. About 75 percent of the acreage is
cropland (6). Grain sorghum, winter wheat, corn,
soybeans, and alfalfa hay are grown extensively. Qats
and native hay also are grown. The crops provide feed
for hogs, cattle, and sheep or are grown for cash. Most
of the soils have a silty surface layer and a silty or
clayey subsoail. They are somewhat excessively drained
to very poorly drained and are nearly level to steep.

The county has good facilities for transportation. Rail
transportation is provided by two railroads. Excellent
highways serve the county. The major ones are U.S.

Highway 6 and State Highways 33, 103, 15, 41, and 74.

The rural road system is well developed. Roads are on
most section lines. They are surfaced with gravel or
rocks. are blacktopped, or are improved dirt roads.
This soil survey updates the survey of Saline County
published in 1928 (4}. It provides additional information
and larger maps, which show the soils in greater detail.

General Nature of the County

This section provides general information about

Figure t.—Location of Saline County in Nebraska.

Saline County. 1t describes history and population;
climate; geology and ground water resources;
physiography. relief, and drainage; manufacturing and
agricultural business; and trends in farming and sail
use.

History and Population

The Pawnee Indians were the first known inhabitants
of what is now Saline County. Their main sources of
food were wild game, fish, and wild fruit. Trappers and
hunters hired by large fur companies frequented the
survey area before settlement. The first permanent
settlers were Victor Vifguain and his wife, who came to
the survey area on July 11, 1858, They took up a




preemption claim near the Big Biue River|{5).

Settlements soon spread throughout the survey area.
Swan City was the first town. QOther towns that were
soon established were Pleasant Hill, Crete, DeWitt,
Dorchester, Friend, Swanton, Western, and Tobias.
Crete, formerly called Blue River City, was founded in
August of 1870 and was incorporated in 1871. It is the
largest town in the county. Wilber, the county seat, is in
the east-central part of the county.

The population of Saline County was 3,106 in 1870;
14.943 in 1880; 16,356 in 193Q; 12,542 in 1960; and
13,131 in 1980.

Climate

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

In Saline County winters are cold because of fairly
frequent incursions of cold, continental air. Summers
are hot but are marked by occasional interruptions of
cooler air from the north. Snowfall is fairly frequent in
winter, but the snow cover is usually not continuous.
Rainfall is heaviest in late spring and early summer.
The amount of annual precipitation is normally
adequate for winter wheat, sorghum, and range
grasses.

ives data on temperature and precipitation
for the survey area as recorded at Crete in the period
1951 to 1980. [Table 2 $hows probable dates ?f fhf first
freeze in fall and the last freeze in spring. Table 3
provides data on length of the growing season.

In winter the average temperature is 27 degrees F,
and the average daily minimum temperature is 16
degrees. The lowest temperature on record, which
occurred at Crete on January 12, 1974, is -25 degrees.
In summer the average temperature is 75 degrees, and
the average daily maximum temperature is 87 degrees.
The highest recorded temperature, which occurred on
July 18, 1966, is 110 degrees.

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

The total annual precipitation is about 30 inches. Of
this, 22 inches, or about 74 percent, usually falls in April
through September. The growing season for most crops
falls within this period. In 2 years out of 10, the rainfall
in April through September is less than 17 inches. The
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heaviest 1-day rainfall during the period of record was
5.06 inches at Crete on June 24, 1963. Thunderstorms
occur on about 48 days each year.

The average seasonal snowfall is about 28 inches.
The greatest snow depth at any one time during the
period of record was 23 inches. On the average, 28
days of the year have at least 1 inch of snow on the
ground. The number of such days varies greatly from
year to year.

The average relative humidity in midafternoon is
about 60 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 55
percent in winter. Average windspeed is highest, 13
miles per hour, in spring.

Severe duststorms occasionally occur in spring,
when strong dry winds blow over unprotected soils.
Tornadoes and severg thunderstorms, some of which
are accompanied by hail, strike occasionally. These
storms are local in extent and of short duration. They
cause damage in scattered small areas.

Geology and Ground Water Resources

From the youngest to the oldest, the kinds of bedrock
underlying the mantlerock in Saline County are Carlile
shale, Greenhorn limestone, Graneros shale, Dakota
sandstone, and Permian limestone and shale (3). The
Carlile, Greenhorn, and Graneros formations yield little
or no water to wells. The Dakota rocks consist of
interbedded shale and sandstone, which generally yield
highly mineralized water. The Permian rocks also yield
highly mineralized water. They consist mainly of
limestone and shale. They are generally impervious but
include some sandy areas.

Overlying the bedrock are sediments of Quaternary
age. These sediments are unconsolidated sand and
gravel and some interbedded layers of silt and clay.
They range from 0 to more than 400 feet in thickness.
The thickest layers of Quaternary sand and gravel are
in the northern third of the county and in the extreme
southern part, extending eastward from sec. 36, T.5 N,
R. 2 E. tosec.31, T.5N., R. 4 E. Wells in these areas
can yield farge quantities of water suitable for livestock
and irrigation. The water is of the calcium bicarbonate
type and is rated hard. Much of the water in the
southeastern part of the county is unsuitable for
irrigation. Chemical analysis of water from a test hole
should be obtained before a permanent well is dug in
this part of the county. The well should be designed for
small yields, so-that contamination from the poor-quality
water in the sandstone can be avoided.
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Ground water can be contaminated by drainage from
feedlots and septic tanks. When a domestic well is
installed, samples should be tested for contamination
hefore the well is connected to the water system.
Contamination is mare likely in shallow wells than in the
deeper wells,

Physiography, Retlief, and Drainage

Saline County is in the Great Plains physiographic
province. It s in four different physiographic regions.
The uplands are remnants of a nearly level to rolling,
loess-capped plain. The surface of this plain has been
modified by soil biowing and water erosion.

The rolling hills in the naortheast corner of the county
are part of the terminal meraine of a glacial advance.
This moraine acts as a drainage divide between the Big
Blue River and Salt Creek. This area has some of the
strongest relief in the county. It is characterized by a
drop of 60 to 110 feet from the upland divides to the
adjacent drainageways or bottom land.

The landscape in the central part of the county is one
of dissected piains, which consist primarity of the Swan
Creek watershed but include the watersheds of smaller
streams. Water erosion has cut deeply through the level
plain, exposing several kinds of geologic material. Relief
ranges from 40 to 80 feet between the nearly level
upland divides and the adjacent streams.

The rest of the uplands in the county consist mainly
of nearly level plains dissected by gently sloping
drainageways, many of which drain small depressions
and basins. In the northwestern part of the county,
these plains are gently undulating to undulating and are
characterized by a relief of 10 to 20 feet.

The bottom land in the county consists of stream
terraces and flood plains. Relief is low. The terraces are
3 to 15 feet above the flood plains.

The county is drained by the Big Blue River, Turkey
Creek, Swan Creek, and their tributaries. The West
Fork of the Big Blue River enters the county from the
north. It flows east to the North Fork of the Big Blue
River. The Big Blue River flows south and leaves the
county north of DeWitt. Turkey Creek enters the county
from the west. It flows in a broad curve to the south.
Swan Creek flows into Turkey Creek from the west
shortly before it leaves the county south of DeWitt.

The highest elevation in the county, about 4 miles
north of Tobias. is 1,660 feet above sea level. The
fowest, in an area where the Big Blue River and Turkey
Creek leave the county near DeWitt, is 1,270 feet above
sea level.

Manufacturing and Agricultural Businesses

Farming and businesses related to agriculture are the
main enterprises in Saline County. The farm-related
business activities include slaughtering and meat
processing, corn and wheat processing, liquid feed
supplement processing for cattle and sheep, animal
feed blending, assembling of hog houses, and sawing
of local lumber. Many businesses sell the equipment,
supplies, and service machinery necessary for farming.

The county has several firms that engage in the
manufacture of products for national markets, Some of
these products are election equipment, pet food, ladies
foundation garments, fresh and cured pork, liquid feed
supplement for cattle and sheep, custom tool and dies,
vise-grip tools, corn oil, cereal food, distiller grits, and
aluminum storm doors and windows.

Trends in Farming and Soil Use

Farming has been a major part of the local economy
since Saline County was settled. The county had 2,057
farms in_1940; 1,510 farms in 1860; and 1,020 farms in
1980 The general trend is toward larger farms. The
average farm size was 171 acres in 1940; 231 acres in
1960; and 342 acres in 1980, Many younger farm
people obtain work in the manufacturing plants in Crete,
DeWitt, and Lincoln. Some of the farmland is being
developed for nonfarm uses. The use of farmland for
urban expansion, industrial sites, roads, highways,
airfields, and other nonfarm purposes wili probably
continue in the future.

Changes in farming and land use have taken place
over the last 40 years. Irrigation has made a great
difference in the type of craps grown. In 1940, the
county had five irrigation welis and a small acreage of
irrigated land. By 1960, the acreage of irrigated land
had increased t¢ almost 18,000 acres and the number
of registered irrigation wells had increased to 244. In
1980, the county had 843 registered wells and about
76,000 acres of irrigated land. Irrigated corn was grown
on about 16,000 acres in 1960 and 56,000 acres in
1980.

The acreage used for crops each year is determined
to some extent by weather conditions, the possibility of
insect damage, and grain prices. A substantial change
has taken place in the kinds of crops selected for
planting during the last 40 years. During the period
1940 to 1980, the acreage used for dryland grain
increased from about 9,900 acres to 105,900 acres.
During the same period, the acreage used for dryland



corn decreased from 72,000 acres to 1,000 acres, the
acreage used for wheat from 98,000 acres to 68,000
acres, and the acreage used for oats from 32,000 acres
to 4,000 acres. Alfalfa hay was grown on 7,000 acres in
1940, 18,000 acres in 1960; and 11,000 acres in 1980.
Soybeans were grown on 500 acres in 1960 and 22,000
acres in 1980.

The number of cattle raised in the county was 24,000
in 1840 and 50,000 in 1980. The number of hogs was
28,000 in 1940 and 48,000 in 1980. The number of
sheep was 4,000 in 1940; 8,000 in 1960; and 3,000 in
1980.

How This Survey Was Made

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

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

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

Sail Survey

Soail scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, acidity, and
other features that enable them to identity soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes {(units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. The system of taxonomic classification
used in the United States is based mainly on the kind
and character of soil properties and the arrangement of
horizons within the profile. After the soil scientists
classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they could
confirm data and assemble additional data based on
experience and research.

While a soil survey is in progress, samples of some
of the soils in the area generally are collected for
laboratory analyses and for engineering tests. Soit
scientists interpreted the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties in terms of expected behavior of the
soils under different uses. Interpretations for all of the
soils were field tested through observation of the soils
in different uses under different levels of management,
Some interpretations are modified to fit local conditions,
and new interpretations sometimes are developed to
meet local needs. Data were assembled from other
sources, such as research infoermation, production
records, and field experience of specialists. For
example, data on crop vields under defined levels of
management were assembled from farm records and
from field or plot experiments on the same kinds of soil.

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

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

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant sail or sails. Within a
taxenomic class there are precisely defined limits for
the properties of the soils. On the landscape, however,
the soils are natural abjects. In common with other
natural objects, they have a characteristic variability in
their properties. Thus, the range of some observed
properties may extend beyond the limits defined for a
taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including
areas of soils of other taxonomic classes.
Consequently, every map unit is made up of the soil or
soils for which it is named and some s0ils that belong to
other taxonomic classes. These latter soils are called
inclusions ar included soils.

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in

the map unit, and thus they do not affect use and
management. These are called noncontrasting (similar)
inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting
(dissimilar) inclusions. They generally occupy small
areas and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions
of contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
observed and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough
observations to identify all of the kinds of sail on the
landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soil mapping is not to delineate pure
taxonemic classes of soils but rather to separate the
landscape into segments that have similar use and
management requirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource plans, but
onsite investigation is needed to plan for intensive uses
in small areas.






General Soil Map Units

The general soil map at the back of this publication
shows the soil associations in this survey area. Each
association has a distinctive pattern of soils, relief, and
drainage. Each is a unique natural landscape. Typically,
an association consists of one or more major soils and
some minor soils. It is named for the major soils. The
soils making up one association can occur in another
but in a different pattern,

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

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

Some sail boundaries and seil names in this survey
do not fully match those in the surveys of adjoining
counties that were published at an earlier date.
Differences are the result of changes and refinements
in series concepts, different slope groupings, and the
application of the latest soil classification system.

Soil Descriptions
1. Hastings-Crete Association

Deep. nearly level to gently sloping, well drained and
moderately well drained, silty soils that formed in loess;
on uplands

This assaciation is in areas on uplands where slopes
range from O to 6 percent. It makes up 16,680 acres, or
about 5 percent of the county. It is about 51 percent
Hastings soils, 37 percent Crete soils, and 12 percent
minor soils.

The Hastings soils generally are nearly level and
very gently sloping and are on divides. In some areas,
however, they are gently sloping and are on side

slopes. They are well drained. Typically, the surface
layer is dark gray, friable silt loam about 7 inches thick.
The subsurface layer also is dark gray, friable silt loam.
It is about 6 inches thick. The subsoil is firm silty clay
loam about 28 inches thick. It is brown in the upper
part, pale brown in the next part, and light yellowish
brown in the lower part. The underlying material to a
depth of 80 inches is very pale brown silt loam. It is
calcareous in the lower part.

The Crete soils are nearly level to gently sloping and
are on broad divides and side slopes. They are
moderately well drained. Typically, the surface layer is
very dark gray, friable silt loam about 8 inches thick.
The subsurface layer is very dark gray, friable silty clay
loam about 8 inches thick. The subsoil is about 28
inches thick. The upper part is dark gray, firm silty clay
loam; the next part is dark brown and brown, very firm
silty clay; and the lower part is light olive brown, very
firm, calcareous silty clay. The underlying material to a
depth of 60 inches is light yellowish brown, calcareous
silty clay loam.

Of minar extent in this association are Butler and
Fillmore soils. Butler soils are somewhat poorly drained
and are in slightly concave areas on divides and in
areas at the head of drainageways. Fillmore soils are
poorly drained, are in depressions on uplands, and are
ponded for brief periods.

Farms in areas of this association are principally
cash-grain enterprises. Some are a combination of
cash-grain and livestock enterprises. Most range from
280 to 320 acres in size. About 75 to 80 percent of the
acreage is irrigated. Center-pivot sprinkler systems are
used on about half of the irrigated acreage. The main
crops are corn, grain sorghum, soybeans, and wheat.

Few hazards or limitations affect crop production in
areas of this association. Conserving water and
maintaining a high level of fertility are the main
management concerns. Water erosion is a hazard in the
very gently sloping and gently sloping areas along
drainageways. A water reuse system is advisable if the
crops are irrigated by a gravity system. In a few areas
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Figure 2.—Typical pattern of soils and parent material in the Crete-Butler association.

land leveling is needed to improve surface drainage.

Graveled or improved dirt roads are on most section
lines. Paved highways cross parts of this association.
Grain grown for cash is sold mainly to local elevators or
to local milling processors. Most of the livestock is
marketed through central livestock markets.

2. Crete-Butier Association

Deep, nearly level and very gently sloping, moderately
welf drained and somewhat poorly drained, silty soils that
formed in foess; on uplands

This association is in areas on uplands where slopes
range from 0 to 3 percent. It makes up 121,000 acres,
or about 33 percent of the county. It is about 88 percent
Crete _soi percent Butler scils, and 5 percent minor
50ils

The Crete soils are nearly level and very gently
sloping and generally are on broad divides. In a few

places they are very gently sloping and are on side
slopes near drainageways. They are moderately well
drained. Typically, the surface layer is very dark gray,
friable silt loam about 6 inches thick. The subsurface
layer is very dark gray, friable silty clay loam about 8
inches thick. The subscil is about 28 inches thick. The
upper part is dark gray, firm silty clay loam; the next
part is dark brown and brown, very firm silty clay; and
the lower part is light olive brown, very firm, calcareous
silty clay. The underlying material to a depth of 60
inches is light yellowish hrown, calcareous silty clay
loam.

The Butler soils are nearly level and are on flats or in
slightly concave areas. They are somewhat poorly
drained. Typically, the surface layer is dark gray, friable
silt loam about 10 inches thick. The subsurface layer is
gray, friable silt loam about 2 inches thick. The subsoil
is very firm silty clay about 25 inches thick. It is very
dark gray in the upper part, dark gray in the next par,
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and gray, mottled, and calcareous in the lower part. The
underlying material to a depth of 80 inches is
calcareous silty clay loam. It is light brownish gray in
the upper part and light gray in the lower part.

Of miner extent in this asscciation are Fillmore and
Hastings soils and the eroded Crete soils. Fillmore soils
are in depressions or basins and are subject to
ponding. Hastings soils are well drained and are at the
slightly higher elevations on the side slopes of
drainageways. The eroded Crete soils are gently
sloping and are near drainageways.

Farms in areas of this association are mainly cash-
grain enterprises. In some areas they are a combination
of cash-grain and livestock enterprises. They average
about 420 acres in size. In areas where the supply of
good-quality ground water is adequate, the soils are
used mainly for irrigated crops, such as corn and
soybeans. In areas where the potential for irrigation is
poor and in some areas on side slopes near
drainageways, dryland crops are grown. These crops
include grain sorghum, soybeans, and wheat. In the
central and west-central parts of the county, the
potential for irrigation is poor because of an inadequate
supply of ground water. Southwest of Wilber, the
potential is poor because of a high content of sodium in
the water. Most of the rangeland and pasture in this
association occurs as small areas of Crete and
Hastings soils near drainageways.

Because of the content of clay in the subsoil of the
major soils, conserving moisture is a management
cancern during periods of drought. Wetness may be a
limitation during wet periods. Soil blowing is a hazard in
cultivated areas. Measures that control runoff are the
main management needs on the very gently sloping
soils. Maintaining fertility is a management concern on
these soils. Management of irrigation water is important
on irrigated land.

Graveled or improved dirt roads are on most section
lines. Paved roads cross most of this association. Grain
grown for cash is sold mainly to local elevators or to a
local mitlling processor. Livestock is marketed at local
auctions or sold directly to packers.

3. Crete-Hastings-Geary Association

Deep. very gently sloping to steep, moderately well
drained to somewhat excessively drained, silty soils that
formed in loess and Loveland material; on uplands

This association consists of soils on alternating side
slopes and narrow divides. The soils on the side slopes
are gently sloping to steep, and those on the narrow

divides are very gently sloping and gently sloping.
Slopes range from 1 to 30 percent.

This association makes up 94,500 acres, or about 26
percent of the county. It is about 34 percent Crete soils,
29 percent Hastings soils, 13 percent Geary soils, and
24 percent minor sails

The Crete soils are very gently sloping and gently
sloping and are mainly in convex areas on divides and
on side slopes near drainageways. They are moderately
well drained. Typically, the surface layer is very dark
gray, friable silt loam or silty clay loam about & inches
thick. The subsurface layer is very dark gray, friable
silty clay loam about 8 inches thick. The subsoil is
about 28 inches thick. The upper part is dark gray, firm
silty ctay loam; the next part is dark brown and brown,
very firm silty clay; and the lower part is light olive
brown, very firm, calcareous silty clay. The underlying
material to a depth of 60 inches is light yellowish brown,
calcareous silty clay loam.

The Hastings soils are mainky on side slopes above
the Geary soils. In some areas they are on narrow
divides. They are very gently sloping to strongly sloping
and are well drained. Typically, the surface layer is dark
gray, friable silt loam or silty clay loam about 7 inches
thick. The subsurface layer also is dark gray, friable silt
loam or silty clay loam. It is about 6 inches thick. The
subsoil is firm silty clay loam about 28 inches thick. it is
brown in the upper part, pale brown in the next part,
and light yellowish brown in the lower part. The
underlying material to a depth of 60 inches is very pale
brown silt loam. It is calcareous in the lower part.

The Geary soils are mainly on the lower side slopes.
in some areas they are on narrow ridgetops. They are
strongly sloping to steep. The strongly sloping soils are
well drained, and the steep soils are somewhat
excessively drained. Typically, the surface layer is dark
grayish brown, friable silty clay loam about 9 inches
thick. The subsurface layer is grayish brown, firm silty
clay loam about 4 inches thick. The subsaoil is firm silty
clay loam about 25 inches thick. The upper part is
brown, and the lower part is light brown. The underlying
material to a depth of 60 inches is light brown silty clay
loam.

Of minor extent in this association are Hobbs,
Longford, Muir, and Uly soils. Hobbe soils are on
bottom land aleng narrow drainageways. Longford soils
are gently sloping and strongly sloping and are on side
slopes near drainageways and on slopes below the
Crete and Hastings soils and above the Geary soils.
Muir soils are on colluvial foot slopes and on stream
terraces along narrow drainageways. Uly soils are
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Figure 3.—Typical pattern of soils and parent material in the Crete-Hastings-Geary association,

moderately steep and steep and are on side slopes
near drainageways. They are higher on the side slopes
than the Geary scils.

Farms in areas of this association are mainly a
combination of cash-grain and livestock entarprises.
They average about 420 acres in size. The soils are
used mainly for dryland crops, pasture, or range. Grain
sorghum. wheat, soybeans, and alfalfa are the principal
crops. A few areas are irrigated by center-pivot sprinkler
systems. Some areas of the strongly sloping soils and
many areas of the steep soils are used as pasture or
range. Some livestock are fattened in feedlots on the
farms.

Water erosion is the main hazard in cultivated areas.
Maintaining fertility and the organic matter content is a
management concern in eroded areas. Measures that
control runoff are needed in the more sloping areas.
Removal of concentrated runoff in drainageways
reduces the hazard of flooding on bottom land. The

potential for irrigation is limited in places because of
steep slopes.

Graveled or improved dirt roads are on most section
lines. Grain and livestock are marketed mainly within
the county and in adjacent counties.

4. Crete-Wymore-Burchard Association

Deep, nearly level to steep, moderately well drained to
somewhat excessively drained, sifty and loamy soils that
formed in loess and glacial till; on uplands

This association consists of soils on divides, narrow
ridgetops, and side slopes. The soils on the divides are
nearly level to gently sloping, and those on the side
slopes and narrow ridgetops are gently sloping to steep.
Slopes range from 0 to 30 percent,

This association makes up 20,000 acres, or about 5
percent of the county. It is about 50 percent Crete soils,
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7 percent Wymore soils, 7 percent Burchard soils, and
36 percent minor soils.

The Creie soils are nearly level to gently sloping and
are on divides and side slopes. They are moderately
well drained. Typically, the surface layer is very dark
gray, friable silt loam or silty clay loam about 6 inches
thick. The subsurface layer is very dark gray, friable
silty clay loam about B inches thick. The subsoil is
about 28 inches thick. The upper part is dark brown,
firm silty clay loam; the next part is dark brown and
brown, very firm silty clay; and the lower part is light
olive brown, very firm, calcareous silty clay. The
underlying material to a depth of 80 inches is light
yellowish brown, calcareous silty clay loam.

The Wymore soils are on narrow ridgetops and on
side slopes. They are gently sloping to strongly sloping
and are moderately well drained. Typically, the surface
layer is dark grayish brown, firm siity clay loam about 7
inches thick. The subsoil is about 32 inches thick. The
upper part is dark grayish brown, firm silty clay loam;
the next part is grayish brown and light brownish gray,
mottled, very firm silty clay; and the lower part is pale
brown, mottled, very firm silty clay. The underlying
material to a depth of 60 inches is light brownish gray,
mottled silty clay loam,

The Burchard soils are strongly sloping to steep and
are generaily on side slopes. In some areas they are on
narrow ridgetops. The strongly sloping soils are well
drained, and the steep soils are somewhat excessively
drained. Typically, the surface layer is dark gray, friable
clay loam about 10 inches thick. The subsurface layer is
dark grayish brown, firm clay loam about & inches thick.
The subsoil is firm. calcareous clay loam about 18
inches thick. The upper part is pale brown, and the
lower part is light yellowish brown. The underlying
material to a depth of 60 inches is light gray, calcareous
ciay loam.

Of minor extent in this association are Geary,
Hastings, Hobbs, Kezan, Longford, Mayberry, and Muir
soils. The strongly sloping Geary soils and the gently
sloping and strongly sloping Hastings and Longford
soils are on convex ridgetops and side slopes below the
Crete and Wymore soils. The nearly level Hobbs and
Kezan soils are on bottom land along narrow
drainageways. The gently sloping and strongly sloping
Mayberry soils are on side slopes near drainageways.
They are higher on the side slopes than the Burchard
soils. They formed in reddish, reworked glacial till. The
nearly level to gently sloping Muir soils are on colluvial
foot slopes and on stream terraces.

This association is used mainly for cash grain or for
pasture and hay. The soils on divides and the upper
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side slopes near drainageways are used mainly for
dryland farming. Wheat, grain sorghum, alfaifa,
soybeans, and corn are the main crops. The strongly
sloping to steep soils on side slopes are used for
pasture and hay.

Water erosion is the main hazard in cultivated areas.
Maintaining fertility, controlling runoff, and conserving
moisture are the main management concerns.
Measures that increase the grganic matter content are
needed in many areas. Because of a limited supply of
ground water, the only irrigated land in this association
is a small acreage of corn.

Graveled or improved dirt roads are on most section
lines. Severa! improved blacktop roads cross this
association. Nearly all of the grain that is grown for
cash is sold at a local elevator or to a local milling
processor. Cattle and hogs are marketed at local
auctions, sold directly to packers, or shipped to central
livestock markets.

5. Hastings-Longford-Burchard Association

Deep, gently sloping to steep, well drained and
somewhat excessively drained, silty and loamy soils that
formed in loess, Loveland material, and glacial till; on
uplands

This association consists of soils on side slopes and
ridgetops in the uplands. Slopes range from 3 to 30
percent.

This association makes up 53,000 acres, ot about 14
percent of the county. It is about 36 percent Hastings
soils, 19 percent Longford soils, 8 percent Burchard
soils, and 37 percent minor soils[{fig. 41.]

The Hastings soils are gently sloping and strongly
sloping and are on side slopes. They are well drained.
Typically, the surface layer is gray, firm silty clay loam
or silt loam about 6 inches thick. The subsoil is silty
clay loam about 26 inches thick. The upper part is firm
and pale brown, the next part is firm and brownish
yellow, and the lower part is friable and very pale
brown. The underlying material to a depth of 60 inches
is very pale brown silt loam. It has a few soft
accumulations of calcium carbonate in the lower part.

The Longford soils are on side slopes and ridgetops.
They are gently sloping and strongly sloping and are
well drained. Typically, the surface layer is dark grayish
brown, friable silty clay loam about 10 inches thick. The
subsoil is about 32 inches thick. The upper part is
brown, firm silty clay; the next part is brown, firm siity
clay loam; and the lower part is light brown, friable silty
¢clay loam. The underlying material to a depth of 60
inches is light brown silty clay loam.
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Figure 4.—Typical pattern of soils and parent material in the Hastings-Langford-Burchard association.

The Burchard soils are strongly sloping to steep and
generally are on side slopes. In some areas they are on
narrow ridgetops. The strongly sloping soils are well
drained, and the steep soils are somewhat excessively
drained. Typically, the surface layer is dark gray, friable
clay loam about 10 inches thick. The subsurface layer is
dark grayish brown, firm clay loam about & inches thick.
The subsaoil is firm, calcareous clay loam about 18
inches thick. The upper part is pale brown, and the
lower part is light yellowish brown. The underlying
material to a depth of 60 inches is light gray, calcareous
clay loam.

Of minor extent in this association are Crete, Geary,
Hobbs, Mayberry, Morrill, Muir, Steinauer, and Uly soils.
The moderately well drained, gently sloping Crete soils
arg on divides. The well drained and somewhat
excessively drained, strongly sloping to steep Geary
soils are lower on the landscape than the Hastings and

Longford soils. The well drained, frequently flooded
Hobbs soils are on bottom land. The moderately well
drained, gently sfoping and strongly sloping Mayberry
soils are on side slopes near drainageways. The
strongly sloping to steep Morrill soils and the somewhat
excessively drained, moderately steep and steep Uly
soils are on side slopes near drainageways and on the
upper parts of upland breaks. The well drained, very
gently sloping and gently sloping Muir soils are on
colluvial and alluvial foot slopes and bottom land. The
steep Steinauer soils are in landscape positions similar
to those of the Burchard soils.

Farms in areas of this association are mainly a
combination of cash-grain and livestock enterprises.
They average about 400 acres in size. The soils are
used mainly for dryland crops, pasture, or range. Grain
sorghum, wheat, soybeans, and alfalfa are the principal
crops. About 10 percent of the association is irrigated
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Figure 5.—Typical pattern of soils and parent material in the Muir-Hobbs association.

by center-pivot sprinkler systems. The principal crops
grown on the irrigated land are corn, grain sorghum,
and soybeans. Some areas of the strongly sloping and
moderately steep soils and nearly all areas of the steep
soils are used for pasture or native grass. Some
livestock, mostly hogs, are fattened on the farms.

Water erosion is the main hazard if the more sloping
soils are cultivated. Maintaining fertility and the organic
matter content is a management concern in eroded
areas. Measures that control runoff are needed in the
more sloping areas. Removal of concentrated runoff in
drainageways reduces the hazard of flooding on bottom
tand. In places the potential for irrigation is limited
because of a lack of ground water and hecause of the
slope.

Graveled or improved dirt roads are on most section
lines. Paved or blackiop roads cross this association.

Grain grown for cash is sold mainly to local elevators or
elevators in adjacent counties. Most of the livestock is
marketed at local auctions or sold directly to local meat
Processors.

6. Muir-Hobbs Association

Deep, nearly level to gently sloping, well drained, silty
soils that formed in colluvium and alluvium, on foot
slopes, stream terraces, and bottorn land

This association consists of soils on foot slopes in
the uplands, on stream terraces, and on bottom land
near the major drainageways. The soils on the foot
slopes are very gently sloping to gently sloping, and
those on the stream terraces and bottom land are
nearly level and very gently sloping and are subject to
flooding. Slopes range from 0 to 6 percent.
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This association makes up 63,768 acres, or about 17
percent of the county. It is about 44 percent Muir soils,
percent Hobbs soils, and 22 percent minor soils

5).
The Muir soits are very gently sloping and gently
sloping on foot slopes and nearly level on stream
terraces. Typically, the surface layer is dark gray, friable
silt loam about 8 inches thick. The subsurface layer
also is dark gray, friable silt loam. It is about 12 inches
thick. The subscil is dark grayish brown, friable silt loam
about 28 inches thick. The underlying material to a
depth of 80 inches is grayish brown silt loam.

The Hobbs soils are on bettom land. They are nearly
level and very gently sloping. Some areas are dissected
by stream channels. Typically, the surface layer is gray,
friable silt ioam about 7 inches thick. The underlying
material to a depth of 60 inches is stratified. it is dark
gray, gray, and dark grayish brown siit loam in the
upper part and gray silty clay loam in the lower part.

Of minor extent in this association are Butler, Crete,
Gayville, Kezan, and Zook soils. Butler and Gayville

soils are on stream terraces and are somewhat poorly
drained. Gayville soils are slightly or moderately
affected by salts. Crete soils are on high stream
terraces and are moderately well drained. Kezan and
Zook soils are on bottom land and are poorly drained.

About 80 percent of this association is used for cash-
grain farming. The farms average about 420 acres in
size. Corn, soybeans, grain sorghum, and wheat are the
principal crops. Most of the cultivated areas are
irrigated if the supply of good-quality irrigation water is
adequate. The soils that are frequently flooded
generally are used for pasture or are wooded and
provide habitat for wildlife. Occasional or frequent
flooding is the main hazard on the bottom land. Rare
flooding is a hazard on the stream terraces.

Graveled or improved dirt roads are on most section
lines. In some areas bridges do not extend the roads
across the Big Blue River or the other major streams in
the county. Grain grown for cash is sold mainly to local
elevators.
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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 to 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 soil maps represents
an area on the landscape and consists of one or more
soils for which the unit is named.

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

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

Scils of one series can differ in texture of the surface
fayer 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
soil phases. Most of the areas shown on the detailed
soil maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Crete silt foam, 1 to 3
percent slopes, is a phase of the Crete series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soil
complex consists of two or more soils, or one or more
soils and a miscellaneous area, in such an intricate
pattern or in such small areas that they cannot be
shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Burchard-Steinauer clay loams, 11 to 30 percent
slopes, is an example.

Most map units include small scattered areas of soils

other than those for which the map unit is named.
Some of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some
small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

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

Some soil boundaries and soil names in this survey
do net fully match those in the surveys of adjoining
counties that were published at an earlier date.
Differences are the result of changes and refinements
in series concepts, different slope groupings, and the
application of the latest soil classification system.

gives the acreage and proportionate extent

of each map unit. Other tables {see “Summary of
[Tables™)Igive properties of the soils and the limitations,

capabilittes, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

Soil Descriptions

BdD—Burchard clay loam, 6 to 11 percent siopes.
This deep, strongly sloping, well drained soil is on
narrow ridgetops and side slopes in the uplands, It
formed in glacial till. Areas range from 3 to 25 acres in
size.

Typically, the surface layer is dark grayish brown,
friable ctay loam about 10 inches thick. The subsoil is
firm clay loam about 26 inches thick. The upper part is
brown, and the lower part is pale brown and mocttled.
The underlying material to a depth of 60 inches is very
pale brown, mottled clay loam. The lower part of the
subsoil and the underlying material have many small
accumulations of lime. In a few places the surface layer
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is less than 7 inches thick because of water erosion. In
a few areas the soil does not have lime within a depth
of 40 inches. In a few places the subsoil is reddish
brown.

Included with this soil in mapping are small areas of
Mayberry, Pawnee, and Steinauer soils. The moderately
well drained Mayberry and Pawnee soils are in the
higher areas. They have moare clay than the Burchard
soil. The calcareous Steinauer soils are on the steeper
side slopes. Inciuded soils make up 10 to 15 percent of
the unit.

Permeability is moderately slow in the Burchard soil.
The available water capacity is high. The soil readily
releases moisture to plants. Organic matter content is
moderate. Runoff is medium. The rate of water intake is
low. Tilth is fair. The shrink-swell potential is moderate.

About half of the acreage of this soil is used for
dryland crops. Only a few of the cultivated areas are
irrigated. A few areas support introduced pasture
grasses or native range grasses.

If used for dryland farming, this soil is suited to
wheat, grasses. and alfalfa. It is best suited to close-
growing crops because of the slope and the hazard of
water erosion. Water conservation is an important
management concern. Terraces conserve surface water
and help to control erasion. A system of conservation
tillage, such as disk-plant or chisel-plant, keeps crop
residue on the surface and thus conserves moisture
and helps to cantrol erosion. Contour farming and
grassed waterways help to control erosion.

H irrigated, this soil is poorly suited to row crops,
such as corn and grain sorghum. It is better suited to
close-sown crops, such as wheat and alfalfa. Water
erosion is a hazard. A sprinkler system is the only
suitable method of irrigation. Crop residue should be
kept on the surface. The rate of water application
should not exceed the water intake rate of the soil.

This soil is suited to introduced and native pasture
grasses. The pastured areas generally support smooth
brome or a mixture of alfalfa and smooth brome or
orchardgrass. The native warm-season grasses include
big bluestem, indiangrass, and switchgrass. Proper
stocking rates, rotation grazing, and applications of
nitrogen fertilizer help to keep the pasture in good
condition.

This scil is suited to range. A planned grazing
system that includes proper grazing use and timely
deferment of grazing helps to maintain or improve the
range condition.

This seil is suited to the trees and shrubs grown as
windbreaks. Suitable species survive and grow well.
Weeds and undesirable grasses can be controlled by
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cultivation between the tree rows, by hand hoeing or
rototilling in the rows, or by applications of carefully
selected herbicide. Water erosion and the loss of
moisture through runoff can be controlled by planting
the trees and shrubs on the contour and by terracing.
Newly planted trees or shrubs may require
supplemental watering during periods when the amount
of moisture is insufficient.

The moderately slow permeability of this soil is a
limitation on sites for septic tank absorption fields, but
this limitation generally can be overcome by increasing
the size of the absorption field. On sites for sewage
lagoons, extensive grading is needed to modify the
slope and shape the lagoon. Lining or sealing the
lagoon helps to prevent seepage. Strengthening the
foundations of buildings and backfilling with coarse
textured material help to prevent the structural damage
caused by shrinking and swelling of the soil. Dwellings
and small commercial buildings should be designed so
that they conform to the natural slope of the land, or the
site should be graded to an acceptable gradient.

Local roads and streets should be designed so that
the surface pavement and subbase are thick enough to
compensate for the low strength of this soil. Providing
coarse grained subgrade or base material helps to
ensure better performance. Cutting and filling are
generally needed to provide a suitable grade.

The land capability classification is llle-1, dryland,
and [Ve-3, irrigated; Silty range site; windbreak
suitabitity group 3.

BdD2—Burchard clay loam, 6 to 11 percent
slopes, eroded. This deep, strongly sloping, well
drained soil is on narrow ridgetops and side slopes in
the uplands. It formed in glacial l. In most places,
nearly all of the original darkened surface layer has
been removed by water erosion and tillage has mixed
the rest with the upper part of the subsoil. Rills are
common after periods of rainfall. Areas range from 5 to
50 acres in size.

Typically, the surface layer is dark grayish brown,
friable clay loam about 7 inches thick. The subsoil is
calcareous, firm clay loam about 23 inches thick. The
upper part is brown, the next part is pale brown and
mottled, and the lower part is very pale brown and
mottled and has many large, soft accumulations of lime.
The underlying material to a depth of 60 inches is light
gray, mottied clay loam. it has many small, soft
accumulations of lime. In a few areas the surface layer
is less than 7 inches thick.

Included with this scil in mapping are small areas of
Mayberry, Pawnee, Steinauver, and Wymore soils. The
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moderately well drained Mayberry, Pawnee, and
Wymore soils have more clay than the Burchard soil.
Mayberry soils are on the upper parts of the side
slopes. The slowly permeable Pawnee soils are at the
head of drainageways and on the lower parts of the
side slopes. The calcareous Steinauer soils are on the
steeper parts of the side slopes. Wymore soils are on
side slopes above the Burchard soil. Included soils
make up 5 to 15 percent of the unit.

Permeability is moderately slow in the Burchard soil.
The available water capacity is high. The soil readily
releases moisture to plants. Organic matter content is
moderately low. Runoff is rapid. The rate of water
intake is low. Tilth is fair. The shrink-swell potential is
moderate.

Nearly all the acreage of this soil is used for dryland
crops. Only a few cultivated areas are irrigated. A few
areas support introduced pasture grasses and trees.

If used for dryland farming, this soil is suited to
wheat, introduced grasses, alfalfa, corn, and grain
sorghum, 1t is best suited to close-growing crops
because of the slope and the hazard of water erosion.
Water conservation is an important management
concern, Terraces conserve surface water and help to
control erasion. A system of conservation tillage, such
as disk-plant or chisel-plant, keeps crop residue on the
surface and thus conserves moisture and helps to
contral erosion. Contour farming and grassed
waterways help to control erosion. Conserving crop
residue and applying commercial fertilizer and feediot
manure improve fertility.

If irrigated, this soil is generally unsuited to row crops
because of the slope, the hazard of water erosion, and
the difficulty in managing the water efficiently. If a
sprinkler system is used, the soil is poorly suited to corn
and grain sorghum. The rate of water application should
not exceed the water intake rate of the soil. Keeping
crop residue on the surface helps to contral erosion.

This soil is suited to introduced and native pasture
grasses. The pastured areas generally support smooth
brome or a mixture of alfalfa and smooth brome or
orchardgrass. The native warm-season grasses inciude
big bluestem, indiangrass, and switchgrass. Proper
stocking rates, rotation grazing, and applications of
nitrogen fertitizer help to keep the pasture in good
condition.

This soil is suited to range. A planned grazing
system that includes proper grazing use and timely
deferment of grazing or haying helps to maintain or
improve the range condition.

This soil is suited to the trees and shrubs grown as
windbreaks. Suitable species survive and grow well.
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Weeds and undesirable grasses can be controlled by
cultivation between the tree rows, by hand hoeing or
rototilling in the rows, or by applications of carefully
selected herbicide. Water erosion and the loss of
moaisture through runoff can be controlled by planting
the trees and shrubs on the contour and by terracing.
Newly planted trees or shrubs may require
supplemental watering during periods when the amount
of maisture is insufficient.

The moderately slow permeability of this soil is a
limitation on sites for septic tank absorption fields, but
this limitation generally can be overcome by increasing
the size of the absorption field. On sites for sewage
lagoons, extensive grading is needed to modify the
slope and shape the lagoon. Lining or sealing the
lagoon helps to prevent seepage. Strengthening the
foundations of buildings and backfilling with coarse
textured material help to prevent the structural damage
caused by shrinking and swelling of the soil. Dwellings
and small commercial buildings should be designed so
that they conform to the natural slope of the land, or the
site should be graded to an acceptable gradient.

Local roads and streets should be designed so that
the surface pavement and subbase are thick enough to
cornpensate for the low strength of this soil. Providing
coarse grained subgrade or base material helps to
ensure better performance. Cutting and filling are
generally needed to provide a suitable grade.

The land capability classification is llle-8, dryland,
and 1Ve-3, irrigated; Silty range site; windbreak
suitability group 3.

BdE—Burchard clay loam, 11 to 15 percent slopes.
This deep, moderately steep, well drained soil is on
side slopes in the uplands. It formed in glacial till. A few
pebbles and stones are on the surface. Areas are
irregular in shape and range from 4 to 80 acres in size.

Typically, the surface layer is dark gray, friable clay
loam about 10 inches thick. The subsurface layer is
dark grayish brown, firm clay loam about 6 inches thick.
The subsoil is firm, calcareous clay loam about 18
inches thick. The upper part is pale brown, and the
lower part is light yellowish brown. The underlying
material to a depth of 60 inches is light gray, calcarecus
clay loam. In a few areas the soil does not have
carbonates within a depth of 40 inches.

Inctuded with this soil in mapping are small areas of
the calcareous Steinauer soils on the steeper parts of
the side slopes. These soils make up about 5 to 10
percent of the unit.

Permeability is moderately slow in the Burchard soil.
The available water capacity is high. The soil readily
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releases moisture to plants. Organic matter content is
moderate. Runoff is rapid. The rate of water intake is
low. Tilth is generally fair. The soil can be tilled
throughout a fairly wide range in moisture content. The
shrink-swell potential is moderate.

Most of the acreage of this soil supports native
grasses and is used as pasture or hayland. A few small
areas are used for dryland crops.

Because of the hazard of water erosion and the
slope, this soil is generally unsuited to irrigated crops. It
is poorly suited to dryland crops, such as corn, grain
sorghum, and soybeans. Unless intensive management
is applied, other uses should be considered. Erosian is
the main hazard. The best cropping sequence is one
that is dominated by close-growing crops, such as small
grain and legumes. Because of the slope, the use of
some farm machinery is limited and designing or
maintaining terraces and grassed waterways is difficult.
A system of conservation tillage, such as chisel-plant or
disk-plant, ieaves all or part of the crop residue on the
surface and thus helps to control erosion, minimizes the
evaporation of moisture, and increases the content of
organic matter. If row crops are grown, terraces,
contour farming, grassed waterways, or underground
water outlets are needed to help control erosion.

This soil is suited to introduced and native pasture
grasses, which can be alternated with other crops as
part of the crop rotation. The pastured areas generally
support cool-season grasses, such as smooth brome or
archardgrass, either alone or in a mixture with a
legume, such as alfalfa. The native warm-season
grasses include big bluestem, indiangrass, and
switchgrass. Overgrazing results in low piant vigor and
excessive runoff. Under these conditions, smalf gullies
and rills can form during periods of heavy rainfall.
Rotation grazing, proper stocking rates, and
applications of nitrogen and phosphate fertilizer help to
keep the pasture in good condition.

This soil is suited to range. Overgrazing can result in
water erosion on these moderately steep slopes. A
grazing system that leaves about half of each year's
forage for the following year slows runoff and thus
protects the soil against erosion. Properly located
salting -and watering facilities can result in a uniform
distribution of grazing. f weeds are controlled, the
desirable grasses can reseed. Earthen dams can be
constructed to provide water for livestock and to control
runoff. Conservation land treatment in areas above
these structures helps to keep sediment from filling the
pond area. A planned grazing system that includes
proper grazing use and timely deferment of grazing
helps to maintain or improve the range condition.
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This soil is suited to the trees and shrubs grown as
windbreaks. Suftable species survive and grow well.
Weeds and undesirable grasses can be controlled by
cultivation between the tree rows, by hand hoeing in the
rows, or by applications of carefully selected herbicide.
Water erosion and the loss of moisture through runoff
can be controlled by planting the trees and shrubs on
the contour and by terracing. Newly planted trees or
shrubs may require supplemental watering during
periods when the amount of moisture is insufficient.

The moderately slow permeability of this soil is a
limitation on sites for septic tank absorption fields, but
this Iimitation generally can be overcome hy increasing
the size of the absorption field. Land shaping and
installing the distribution lines on the contour help to
ensure that the absorption field functions properly. On
sites for sewage lagoons, extensive grading is needed
to modify the slope and shape the lagoon. Lining or
sealing the lagoon helps to prevent seepage.
Strengthening the foundations of buildings and
backfilling with coarse textured material help to prevent
the structural damage caused by shrinking and swelling
of the soil. Dwellings and small commercial buildings
should be designed so that they conform to the natural
slope of the land, or the site should be graded to an
acceptable gradient.

Local roads and streets should be designed so that
the surface pavement and subbase are thick enough to
compensate for the low strength of this soil. Providing
coarse grained subgrade or base material helps to
ensure better performance. Cutting and filling are
generally needed to provide a suitable grade.

The land capability classification is IVe-1, dryland;
Silty range site; windbreak suitability group 3.

BdE2—Burchard clay loam, 11 to 15 percent
slopes, eroded. This deep, moderately steep, well
drained soil is on side slopes in the uplands. It formed
in glacial till. In most places, nearly all of the original
darkened surface layer has been removed by water
erosion and tillage has mixed the rest with the upper
part of the subsoil. Many small rills are common after
periods of heavy rainfall. Areas range from 3 to 30
acres in size.

Typically, the surface layer is dark grayish brown,
friable clay loam about 7 inches thick. The subsoil is
tirm clay loam about 23 inches thick. The upper part is
dark yellowish brown, and the lower part is yellowish
brown and calcarecus. The underlying material to a
depth of 60 inches is calcareous clay loam. The upper
part is light yellowish brown, and the lower part is very
paie brown. The subsoil and underlying material have a
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few smal! stones. in a few places the surface layer is
lpam. In a few areas the soil does not have carbonates
within a depth of 40 inches. ‘

Included with this soil in mapping are small areas of
the calcareous Steinauer soils on the side slopes.
Thess soils make up about 5 to 10 percent of the unit.

Permeability is moderately slow in the Burchard soil.
The available water capacity is high. The soil readily
releases moisture to plants. Qrganic matter content is
moderately low. Runoff is rapid. The rate of water
intake is low. Tilth is fair. The soil can be tilled
throughout a fairly wide range in moisture content. The
shrink-swell potential is moderate.

Most of the acreage of this soil is cultivated. Nearly
al! of the cultivated areas are used for dryland crops. A
few areas support introduced pasture grasses or native
range grasses.

Because of the hazards of water erosion and runoff,
this soil is generally unsuited to irrigated crops. It is
poarly suited to dryland crops, such as corn, soybeans,
and grain sorghum. It is better suited to small grain and
to fegumes and grasses for hay or pasture. Erosion and
runoff can be controlled by terraces, contour farming,
underground outlets, and grassed waterways. A system
of conservation tillage, such as chisel-plant or disk-
plant, feaves most or all of the crop residue on the
surface and thus helps to control erosion and conserves
moisture. Adding feedlot manure and growing green
manure crops increase the organic matter content.
Applications of nitrogen, zinc, and phosphate fertilizer
improve fertility.

This soil is suited to introduced and native pasture
grasses. The pastured areas generally support smooth
brome or a mixture of smooth brome and alfalfa. The
native warm-season grasses include big bluestem,
indiangrass. and switchgrass. Rotation grazing and
proper stocking rates help to keep the pasture in good
condition.

This soil is suited to range. Overgrazing can result in
water erosion on these moderately steep slopes. A
grazing system that leaves about half of each year's
forage for the foflowing year slows runoff and thus
protects the soil against erosion. Properly located
salting and watering facilities can result in a unifoerm
distribution of grazing. If weeds are controlled, the
desirable grasses can reseed. Earthen dams can be
constructed to provide water for livestock and to control
runoff. Canservation land treatment in areas above
these structures helps to keep sediment from filling the
pond area. A planned grazing system that includes
proper grazing use and timely deferment of grazing
helps to maintain or improve the range condition.
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This soil is suited to the trees and shrubs grown as
windbreaks. Suitable species survive and grow well.
Weeds and undesirable grasses can be controlled by
cultivation between the tree rows, by hand hoeing in the
rows, or by applications of carefully selected herbicide.
Water erosion and the loss of moisture through runoff
can he controlled by planting the trees and shrubs on
the contour and by terracing. Newly planted trees or
shrubs may require supplemental watering during
periods when the amount of moisture is insufficient.

The moderately siow permeability of this soil is a
limitation on sites for septic tank absorption fields, but
this limitation generally can be overcome by increasing
the size of the absorption field. Land shaping and
installing the distribution lines on the contour help to
ensure that the absorption field functions properly. On
sites for sewage lagoons, extensive grading is needed
to modify the slope and shape the lagoon. Lining or
sealing the lagoon helps 1o prevent seepage.
Strengthening the foundations of buildings and
backfilling with coarse textured material hefp to prevent
the structural damage caused by shrinking and swelling
of the soil. Dwellings and small commercial buildings
should be designed so that they conform to the natural
slope of the land, or the site should be graced to an
acceptable gradient.

Local roads and streets should be designed so that
the surface pavement and subbase are thick enough to
compensate for the low strength of this soil. Providing
coarse grained subgrade or base material helps to
ensure better performance. Cutting and filling are
generally needed to provide a suitable grade.

The land capability classification is 1Ve-8, dryland;
Sitty range site; windbreak suitability group 3.

BsF—Burchard-Steinauer clay loams, 11 to 30
percent slopes. These deep, moderately steep and
steep, somewhat excessively drained soils are on side
slopes in the uplands. The Burchard soil is commonly in
the smoother, less sloping areas. The Steinauer soil is
commonly in the steeper areas. Both soils formed in
glacial till. Areas are long and narrow and range from 3
to 75 acres in size. They are 60 to 70 percent Burchard
soil and 20 to 30 percent Steinauer soil. Gullies have
formed in some areas. A few pebbles and stones are
on the surface. The two s0ils occur as areas so
intricately mixed or so small that separating them in
mapping is not practical.

Typically, the surface layer of the Burchard soil is
very dark gray, friable clay loam about 12 inches thick.
The subsoil is firm clay loam about 20 inches thick. The
upper part is brown, and the lower part is light yelowish
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brown and calcareous. The underlying material to a
depth of 680 inches is very pale brown, calcareous clay
loam. In some eroded areas the surface layer is thinner.

Typically, the surface layer of the Steinauer soil is
grayish brown, friable, calcareous clay loam about 6
inches thick. The next layer is pale brown, firm,
calcareous clay toam about 4 inches thick. The
underlying material to a depth of 60 inches is firm,
calcareous clay loam. The upper part is light yellowish
brown, and the lower part is very pale brown. In places
the surface layer and underlying material are silt loam.
In some small areas water erosion has removed much
ot the surface layer.

Included with these soils in mapping are small areas
of Hobbs soils and areas where small stones are on the
surface. Hobbs soils are subject to flooding and are
along upland drainageways. The areas where stones
are on the surface are in gullies and deepiy entrenched
drainageways. Included areas make up about 5 to 10
percent of the unit.

Permeability is moderately slow in the Burchard and
Steinauer soils, and the available water capacity is high.
Organic matter content is moderate in the Burchard soil
and low in the Steinauer soil. Runoff is rapid on both
soils. The surface layer of the Steinauer soil is mildly
alkaline or moderately alkaline, and that of the Burchard
soil is neutral. The shrink-swell potential of both soils is
moderate.

Almost all of the acreage supports native grasses
and is used as range or hayland. These soils are
generally unsuitable for cultivation because of the
moderately steep and steep slopes. Water erosion is a
severe hazard if cultivated crops are grown.

These soils are suited to range. Overgrazing can
result in water erosion on these moderately steep and
steep slopes. A grazing system that leaves abaut half of
each year's forage for the following year slows runoff
and thus helps to protect the soil against erosion.
Properly located saiting and watering facilities can result
in a uniform distribution of grazing. If weeds are
controlled, the desirable grasses can reseed. Earthen
dams can be constructed to provide water for livestock
and to control runoff. Conservation land treatment in
areas above these structures helps to keep sediment
from filling the pond area. A planned grazing system
that includes proper grazing use and timely deferment
of grazing helps to maintain or improve the range
condition,

These soils are generally unsuited to windbreaks
because of the slope. The survival and growth rates of
trees and shrubs are poor. The slope generally restricts
the use of planting machinery. Trees can be hand
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planted in areas where machinery cannot be used. The
species selected for planting in areas of the Steinauer
s0il should be those that can tolerate an excessive
amount of carbonates.

These soils are suited to the wild herbaceous plants
and shrubs that provide food and cover for rangeland
wildlife and to the hardwood trees and shrubs that
provide food and cover for woodland wildlife.

Because of the slope and the moderately slow
permeability, these soils are generally unsuitable as
sites for sanitary facilities. A suitable alternative site is
needed. Althocugh the view is scenic, the soils are
poorly suited to building site development. Landscaping
is difficult because of the slope. Maintaining lawns also
is difficult. Road cuts should be graded so that the site
can support a vigorous cover of grasses.

The land capability classification is Vle-1, dryland;
windbreak suitability group 10. The Burchard soil is in
the Silty range site, and the Steinauer soil is in the Limy
Upland range site.

Bt—Butler silt loam, terrace, 0 to 1 percent sfopes.
This deep, nearly level, somewhat poorly drained soil is
in plane and slightly concave areas on stream terraces.
It is subject to rare flooding. It formed in mixed loess
and alluvium. Areas are irregular in shape and range
from 3 to 100 acres in size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 14 inches thick. The subsurface
layer is grayish brown, friable silt loam about 3 inches
thick. The subsail is about 31 inches thick. It is dark
gray, very firm silty clay in the upper part; dark grayish
brown, very firm silty clay in the next part; and grayish
brown, firm silty clay loam in the lower part. The
underlying material to a depth of 60 inches is grayish
brown silt loam. In some areas the thickness of the
surface layer varies because of cuts and fills made
during land leveling.

Included with this soil in mapping are small areas of
Crete, Fillmore, Gayville, and Muir soils. Crete soils are
moderately well drained and are in the slightly higher
areas. Fillmore soils are poorly drained, are subject to
ponding, and are in shallow depressions. Gayville soils
are moderately or strongly affected by sodium salts.
They are in the slightly lower areas. Muir soils are well
drained and are in the slightly higher areas. Included
soils make up 10 to 15 percent of the unit.

Permeability is slow in the Butler soil. The available
water capacity is high. The subsoil absorbs water
slowly, releases the water slowly to plants, and cannot
be easily penetrated by plant roots. A perched seasonal
high water table is 0.5 foot to 3.0 feet below the
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surface. Organic matter content is moderate. Runoff is
slow. The rate of water intake is low. Tilth is good in the
surface layer. The shrink-swell potential is moderate in
the surface layer and high in the subsoil.

Nearly all the acreage of this soil is cultivated. The
rest supports native grasses. Most of the cultivated
areas are irrigated.

If used for dryland farming, this soil is suited to grain
sorghum, small grain, soybeans, and corn and to
grasses and legumes for hay or pasture. It is less well
suited to corn than to grain sorghum and small grain,
which can more easily withstand the slow release of
moisture from the claypan subsoil. Also, small grain,
such as wheat, usually matures before the weather
becomes hot and dry. A system of conservation tillage,
such as disk-plant or chisel-plant, leaves crop residue
on the surface and thus conserves moisture and helps
to control soil blowing. Spring tillage is likely to be
delayed because of the wetness. Puddling and
compaction occur if the soil is tilled when wet. As it
dries out. the soil becomes hard and cannot be easily
worked. Crop residue management and applications of
feed!ot manure minimize crusting and compaction and
increase the rate of water intake. Including a deep-
rooted legume, such as alfalfa, in the cropping
sequence opens the claypan subsoil and thus facilitates
the downward movement of water.

If irrigated, this soil is suited to corn, grain sorghum,
soybeans, and wheat and to grasses and legumes for
hay or pasture. If a gravity system is used, land leveling
improves surface drainage and helps to achieve a
uniform distribution of water. When an area is leveled,
cutting into the claypan subsoil should be avoided
because establishing seedlings and tilling are more
difficult if the subsoil is expoesed. Sprinkler irrigation can
help to soften a crusted surface. A system of
conservation tillage conserves moisture and helps to
control soil blowing. The rate of water application
should be adjusted to the low intake rate of the soil.
The runs can be relatively long compared with those on
soils that do not have a clayey subsoil. A tailwater
recovery system conserves irrigation water.

This soil is suited to introduced pasture grasses.
such as reed canarygrass. Applications of fertilizer
improve the growth and vigor of the grasses. In areas
where forage production is low, the old stand should be
plowed and the desirable grasses reestablished. A
grazing system that leaves one-half to one-third of the
annual forage for the following years enables the
grasses to store carbohydrates in the root system and
thus ensures a healthy stand.

This soil is suited to range. Overgrazing depletes the
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protective plant cover. Also, grazing when the soil is
wet causes surface compaction and poor tilth. A
planned grazing system that includes proper grazing
use, timely deferment of grazing, and restricted use
during wet periods helps to maintain or improve the
range condition.

This soil is suited to the trees and shrubs grown as
windbreaks. Establishing trees can be difficuit,
particularly in wet years. The species selected for
planting should be those that can withstand the
occasional wetness. The site should be tilled and
seedlings planted after the soil has begun to dry.
Because of the shrink-swell potential, the soil tends to
crack during dry periods, allowing air to dry out roots.
Light cultivation after periods of rainfall helps to close
the cracks.

This soil is unsuitable as a site for septic tank
absorption fields because of the wetness and the slow
permeability and as a site for buildings because of the
flooding and the high shrink-swell potential. A suitable
alternative site is needed. Sewage lagoons should be
constructed on fill material, which can raise the bottomn
of the lagoon a sufficient height above the seasonal
high water table.

Laocal roads and streets should be constructed on
suitable fill material above the level of flooding.
Adequate ditches and culverts help to prevent the road
damage caused by floodwater and wetness. The
pavement and subbase should be thick enough to
compensate for the low strength of the soil. Providing
coarse grained subgrade or base material helps to
ensure better performance.

The land capability ctassification is Hw-2, dryland and
irrigated; Clayey range site; windbreak suitability group
2W.

Bu—Butler sift loam, 0 to 1 percent slopes. This
deep, nearly level, somewhat poorly drained soil is in
plane and slightly concave areas on uplands. It formed
in loess. Most areas are somewhat oblong and range
from 3 to 160 acres in size.

Typically, the surface layer is dark gray, friable silt
foam about 10 inches thick. The subsurface layer is
gray, friable silt loam about 2 inches thick. The subsail
is very firm silty clay about 25 inches thick. It is very
dark gray in the upper part, dark gray in the next part,
and gray, mottled, and calcareous in the lower part. The
underlying material to a depth of 60 inches is
calcareous silty clay loam. The upper part is light
brownish gray. and the lower part is light gray. in some
cultivated areas tillage has mixed the surface layer with
the subsurface layer. These areas have a grayish cast
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when dry. In some small areas the subsoil is exposed
because of cuts made during land leveling.

Included with this soil in mapping are small areas of
Crete and Fillmore soils. The moderately well drained
Crete soils are in the slightly higher areas. The poorly
drained Fillmare soils are subject to ponding and are in
shallow depressions. Included soils make up 5 to 10
percent of the unit.

Permeability is slow in the Butler soil. The available
water capacity is high, but the soil releases moisture
slowly to plants. A perched seasonal high water table is
0.5 foot to 3.0 feet below the surface. The soil dries
slowly and stays wet during prolonged periods of
rainfall. Organic matter content is moderate. Runoff is
slow. The rate of water intake is low. Tilth is good in the
surface layer. The shrink-swell potential is moderate in
the surface layer and subsurface layer and high in the
subsoil.

Most of the acreage of this soil is cultivated. The rest
supports native grasses. Most of the cultivated areas
are irrigated.

If used for dryland farming, this soil is suited to corn,
soybeans, grain sorghum, and small grain and to
grasses and legumes for hay or pasture. Grain sorghum
and small grain can withstand the slow release of
moisture from the claypan subsoil better than corn.
Small grain, such as wheat, matures before the weather
becomes hot and dry. A system of conservation tillage,
such as disk-plant or chisel-plant, leaves crop residue
on the surface and thus conserves moisture and helps
to control soil blowing. Spring tillage is likely to be
delayed because of the wetness. Puddling and
compaction accur if the soil is tilled when wet. As it
dries out, the soil becomes hard and cannot be easily
worked. Crop residue management and applications of
feedlot manure minimize crusting and compaction and
increase the rate of water intake. Including a deep-
rooted legume, such as alfalfa, in the cropping
seguence opens the claypan subsoil and thus facilitates
the downward movement of water. Leaving crop stubble
on the surface throughout winter helps to control soil
blowing. Also, the stubble traps snow and thus
increases the moisture supply.

It irrigated, this soil is suited to corn, grain sorghum,
and soybeans and to grasses and legumes for hay or
pasture. If a gravity system is used, iand leveling
improves surface drainage and helps to achieve a
uniform distribution of water, When an area is leveled,
cutting into the claypan subsoil should be avoiged
because establishing seedlings and tilling are more
difficult if the subsoil is exposed. Sprinkler irrigation can
help to soften a crusted surface. A system of
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conservation tillage conserves moisture and helps to
control soil blowing. The rate of water application
should be adjusted to the low intake rate of the soil.
The runs can be relatively long compared with those on
soils that do not have a clayey subsoil. A tailwater
recovery system conserves irrigation water.

This soil is suited to introduced pasture grasses,
such as reed canarygrass. Applications of fertilizer
improve the growth and vigor of the grasses. In areas
where forage production is low, the old stand should be
plowed and the desirable grasses reestablished. A
grazing system that leaves one-half to one-third of the
forage for the following years enables the grasses to
store carbohydrates in the root system and thus
ensures a healthy stand.

This soil is suited to range. Overgrazing depletes the
protective plant cover. Grazing when the soil is wet
causes surface compaction. A planned grazing system
that includes timely deferment of grazing and restricted
use during wet periods helps to maintain or improve the
range condition.

This soil is suited to the trees and shrubs grown as
windbreaks. The species selected for planting should be
those that can withstand the occasional wetness.
Establishing trees can be difficult, particularly in wet
years. The site should be tilled and seedlings planted
after the soil has begun to dry. Because of the shrink-
swell potential, the soil tends to crack during dry
periods, allowing air to dry out roots. Light cultivation
after periods of rainfall helps to close the cracks.

Because of the wetness and the slow permeability,
this soil is generally unsuitable as a site for septic tank
absorption fields. A suitable alternative site is needed.
Sewage lagoons should be constructed on fill material,
which can raise the bottom of the lagoon a sufficient
height above the seasonal high water table.
Constructing dwellings and small commercial buildings
on raised, well compacted fill material helps to
overcome the wetness caused by the perched water
table. Strengthening the foundations of the buildings
and backfilling with coarse textured material help to
prevent the damage caused by shrinking and swelling
of the soil.

Local roads and streets should be designed so that
the surface pavement and base material are thick
enough to compensate for the low strength of this soil.
Providing coarse grained subgrade or base material
helps to ensure better performance. Constructing the
roads on suitable, well compacted fill material and
providing adequate ditches and culverts help to prevent
the road damage caused by wetness.

The land capability classification is llw-2, dryland and
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irrigated; Clayey range site: windbreak suitability group
2W.

Bx—Butler-Gayville silt loams, 0 to 1 percent
slopes. These deep, nearly level, somewhat poorly
drained soils are on low stream terraces in the valleys
of the Big Blue River and Turkey Creek. They are
subject to rare flooding. The Butler soil is commonly on
the slightly higher flats. It formed in mixed loess and
alluvium. The Gayville soil is commonly in the slightly
lower, concave areas. It formed in calcareous alluvium
or in mixed loess and alluvium. It is affected by alkali.
Areas range from 5 to 60 acres in size. They are 45 to
55 percent Butler soil and 35 to 45 percent Gayville
soil. The two soils occur as areas so intricately mixed or
so smali that separating them in mapping is not
practical.

Typically, the surface layer of the Butler soil is dark
gray. friable silt loam about 10 inches thick. The
subsurface layer is gray, friable silt loam about 2 inches
thick. The subsoil is very firm silty clay about 25 inches
thick. It is very dark gray in the upper part and dark
gray in the lower part. The underlying material to a
depth of 60 inches is grayish brown, mottled,
calcareous, firm silty clay loam that has a few small,
soft accumulations of calcium carbonate.

Typically, the surface layer of the Gayville soil is light
gray, very friable silt loam about 1 inch thick. The
subsoil is firm silty clay loam about 34 inches thick. In
sequence downward, it is dark gray, dark grayish brown
and slightly affected by salinity; light brownish gray and
moderately affected by salinity; and light yellowish
brown and slightly affected by salinity. The underlying
materiai to a depth of 60 inches is light gray silty clay
loam. In the upper part it is slightly affected by salinity.

Included with these soils in mapping are small areas
of the moderately well drained Crete soils on the slightly
higher stream terraces and the well drained,
occasionally flooded or frequently flooded Hobbs soils
on bottor land. Included soils make up about 15
percent of the unit.

Permeability is slow in the Butler sail and very slow
in the Gayville soil. The available water capacity is high
in the Butler soil and moderate in the Gayville soil. Both
soils release water slowly to plants. During the spring,
the Butier soil has a perched water table at a depth of
0.5 foot to 3.0 feet and the Gayville soil has one at a
depth of 2.0 to 4.0 feet. Qrganic matter content is
moderate in the Butler soil and moderately low in the
Gayville soil. Runoff is slow on both soils. The rate of
water intake is low. Tilth is fair in the Butler soil and
poor in the Gayville soil. The shrink-swell potential is

23

moderate in the surface layer of the Butler soil and high
in the subsoil. It is low in the surface layer of the
Gayville soil and high in the subsoil.

Most of the acreage of these soils is cultivated. The
rest supports native grasses. Most of the cultivated
areas are used for dryland crops.

If used for dryland farming, these soils are poorly
suited to such crops as wheat and grain sorghum and
to grasses and legumes for hay or pasture. Yields of
wheat and grain sorghum are generally fow. Other
cultivated crops are generally not suitable because of
the excess salts and poor soil structure in the Gayville
soil. Drainage ditches improve surface drainage and
help the soils to dry out in the spring. As they dry out,
the soils become hard and cannot be easily worked.
Crop residue management and applications of feedlot
manure minimize crusting and compaction and increase
the rate of water intake. Including a deep-rooted
legume, such as alfalfa, in the cropping sequence helps
to open the claypan subsoil in the Gayville soil and thus
facilitates the downward movement of water.

If irrigated, these soils are poorly suited to cultivated
crops. Corn, sorghum, and alfalfa, however, can be
grown. Gravity or sprinkler irrigation is suitable. Land
leveling is needed to improve surface drainage and
provide for a more even distribution of water. Leveling
also fills microdepressions with more fertile soil
material. The principal management concern is the high
alkalinity of the Gayville soil. Frequent irrigation is
needed, but the rate of water application should be slow
because of the very slow permeability in the Gayville
soil. Adding barnyard manure and growing green
manure crops help to make the soils more friable and
thus increase the rate of water intake. In adequately
drained areas, large guantities of irrigation water can
leach the alkali salts in the Gayville soil from the root
zone to the lower parts of the profile. Applications of
nitrogen and phosphate fertilizer are generally needed.

These soils are suited to range. Overgrazing or
untimely haying causes deterioration of the range
condition. Also, grazing when the soils are wet causes
surface compaction and poor tilth. Proper grazing use,
deferred grazing, restricted grazing during wet periods,
and a planned sequence of grazing and rest periods
help to maintain the extent of the desirable native
plants.

These soils are poorly suited to the trees and shrubs
grown as windbreaks. Careful onsite investigation is
needed before seedlings are planted. The species
selected for planting should be those that can withstand
the occasional wetness and strong alkalinity.
Establishing trees is difficult, particularly in wet years
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and in areas of the alkali Gayville soil. Good site
preparation and timely cultivation between the tree rows
help to control undesirable grasses and weeds.

Because of the wetness and the flooding, these soils
are unsuitable as sites for buildings and septic tank
absorption fields. A suitable alternative site is needed.
Local roads and streets should be constructed on
suitable fill material above the level of flooding.
Adequate ditches and culverts help to prevent the road
damage caused by floodwater and wetness. The
pavement should be thick enough to compensate for
the low strength of the scils. Providing coarse grained
subgrade or base material helps to ensure better
performance. The high shrink-swell potential of both
s0ils can result in road damage. It can be overcome by
excavating the subsail and replacing it with coarse
grained material or by mixing the subsoil material with
additives, such as hydrated lime.

The land capability classification is IVs-1, dryland and
irrigated. The Butler soil is-in the Clayey range site, and
the Gayville seil is in the Saline Laowland range site.
The Butler soil is in windbreak suitability group 2W, and
the Gayville soil is in windbreak suitability group 9S.

Cr—Crete silt loam, 0 to 1 percent slopes. This
deep, nearly level, moderately well drained soil formed
in loess on broad divides in the uplands. The surface is
slightly concave near the head of drainageways. Areas
range from 5 to 300 acres in size.

Typically, the surface layer is very dark gray, friable
silt toam about 6 inches thick. The subsurface layer is
very dark gray, friable silty clay loam about 8 inches
thick. The subsoil is about 28 inches thick. The upper
part is dark gray, firm silty clay loam; the next part is
dark brown and brown, very firm silty clay; and the
lower part is light olive brown, very firm, calcareous silty
clay. The underlying material to a depth of 60 inches is
light yellowish brown, calcareous silty clay loam. In
some areas the thickness of the surface layer varies
because of cuts and fills made during land leveling for
irrigation.

Included with this soil in mapping are small areas of
Butler, Hastings, and Fillmore sails and the very gently
sloping Crete sails. The somewhat poorly drained Butler
and poorly drained Fillmore soils are in the lower areas,
The well drained Hastings soils are in the same
positions on the landscape as the Crete soil or in the
slightly higher areas. The very gently sloping Crete soils
are in positions on the landscape similar to those of this
Crete soil. Included soils make up about 10 percent of
the unit.

Permeability is stow in this Crete saoil. The available
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water capacity is high, but the soil releases moisture
stowly to plants. Organic matter content is moderate.
Runoff is slow. The rate of water intake is low. Tilth is
good in the friable surface layer. The shrink-swell
potential is moderate in the surface layer and high in
the subsoil.

Most aof the acreage of this soil is cultivated. The rest
supports native grasses. About 40 percent of the
cropland is used for irrigated crops, and 60 percent is
used for dryland crops. The areas of range are
commonly along drainageways.

If used for dryland farming, this scil is suited to small
grain, grain sorghum, soybeans, and corn and to
grasses and legumes for hay. Grain sorghum,
soybeans, and small grain can withstand the slow
release of moisture from the claypan subsoil better than
corn. Alsa, small grain, such as wheat, matures before
the weather becomes hot and dry. A system of
conservation tillage, such as disk-plant or chisel-plant,
leaves crop residue on the surface and thus conserves
moisture and helps to control soil blowing. Leaving crop
stubble on the surface throughout the winter helps to
control soil blowing. The surface layer is commonly
saturated in the spring because of the slow permeability
in the subsoil. Under these conditions, tillage is
delayed. Puddling and compaction occur if the scil is
tilled when wet, After drying, the soil becomes hard and
cannot be easily worked. Returning crop residue to the
s0il, growing green manure crops, and applying feedlot
manure minimize crusting and campaction and increase
the rate of water intake. Including a deep-rooted
legume, such as alfalfa, in the cropping sequence helps
to open the claypan subsoil and thus facilitates the
downward movement of water. Crop rotations interrupt
weed, insect, and disease cycles.

If irrigated, this soil is suited to corn [fig. 6)] grain
sorghum, and soybeans and to grasses and legumes
for hay or pasture. If a gravity system is used, land
leveling improves surface drainage and helps to
achieve a untform distribution of water. When an area is
leveled, cutting into the claypan subsoil should be
avoided because establishment of seedlings and tillage
are difficult if the subsoil is exposed. Sprinkler irrigation
can help to keep the soil wet while seedlings emerge.
Additions of feedlot manure improve tilth and fertility in
cut areas, and zinc may be needed to correct nutrient
deficiencies. Adjusting the rate of water application to
the low intake rate of the soit helps to prevent
overirrigation. If a gravity system is used, the run can
be longer than that on soils that have a higher intake
rate. Irrigation water can be conserved by installing a
tailwater recovery system.




Saline County, Nebraska

25

Figure 6.—Corn in an area of Crete silt loam, 0 to 1 percent slopes, irrigated by a gravity system.

This soil is suited to range. Overgrazing depletes the
protective plant cover and the quality of the native
grasses. A planned grazing system that includes proper
grazing use helps to keep the range in good condition.

This soil is poorly suited to the trees and shrubs
grown as windbreaks. The species selected for planting
should be those that are resistant to drought. Seedlings
generally survive if competing vegetation is controlled or
removed by good site preparation and timely cultivation.
Because of the shrink-swell potential, the soil tends to
crack during dry periods, allowing air to dry out roots.
Light cultivation after periods of rainfall helps to close
the cracks.

Septic tank absorption fields do not function well in
this soil because of the slow permeability. The
absorption field should be enlarged, or an alternative

system should be installed. Seepage is a hazard on
sites for sewage lagoons. It can be controlled by lining
or sealing the lagoon. Strengthening the foundations of
buildings and backfilling with coarse textured material
help to prevent the structural damage caused by
shrinking and swelling of the soil.

Local roads and streets should be designed so that
the surface pavement and subbase are thick enough to
compensate for the low strength of this soil. Providing
coarse grained subgrade or base material helps to
ensure better performance. Mixing the base material
with additives, such as hydrated lime, helps to prevent
excessive shrinking and swelling.

The land capability classification is Ils-2, dryland and
irrigated; Clayey range site; windbreak suitability group
4L.
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CrB—Crete silt loam, 1 to 3 percent siopes. This
deep, very gently sloping, moderately well drained soil
is in the uplands. It is in convex areas on divides and
side slopés near intermittent drainageways. It formed in
loess. Areas range from 5 to 200 acres in size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 10 inches thick. The subsoil is
about 30 inches thick. The upper part is dark brown,
friable silty clay loam; the next part is dark brown and
brown, very firm silty clay; and the lower part is pale
brown, firm silty clay loam. The underlying material to a
depth of 60 inches is calcareous silty clay loam. The
upper part is light brownish gray, and the lower part is
light gray. In some cultivated areas that have been cut
and filled during land shaping, the surface layer is
generally fess than 5 inches thick and tillage has mixed
part of this layer with the upper part of the subsoil.

Included with this seil in mapping are small areas of
Hastings soils and severely eroded or deeply cut areas.
The well drained Hastings soils are in the slightly higher
areas. The eroded or cut areas are in positions on the
landscape similar to those of the Crete soil. They are
lighter colored than the Crete soil because the subsoil
or underlying material is exposed. Included areas make
up 5 to 10 percent of the unit,

Permeability is slow in the Crete soil. The available
water capacity is high, but the soil releases moisture
slowly to plants. Organic matter content is moderate.
Runoff is slow. The rate of water intake is low. Tiith is
good in the friable surface layer. The shrink-swell
potential is moderate in the surface layer and high in
the subsoil.

Most of the acreage of this soil is cultivated. The rest
supports native grasses. Typically, the cultivated areas
are used for dryland crops because ground water for
irrigation is not available. The areas of range generally
are along drainageways.

If used for dryland farming, this soil is suited to small
grain, grain sorghum, soybeans, and corn and to
grasses and legumes for hay or pasture. Grain sorghum
and small grain can withstand the slow release of
moisture from the claypan subsoil better than corn and
soybeans. Also, small grain, such as wheat, matures
before the weather becomes hot and dry. Water erosion
is a hazard. It can be controlled by contour farming,
grassed waterways, and a system of conservation
tillage that leaves crop residue on the surface. Puddling
and compaction occur if the soil is tilled when wet. After
drying, the soil becomes hard and cannot be easily
worked, especially where it is eroded. Returning crop
residue to the soil, growing green manure crops, and
applying barnyard manure minimize crusting and
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compaction and increase the rate of water intake.
Leaving crop stubble on the surface throughout the
winter helps to control soll blowing.

It irrigated, this soil is suited to corn, grain sorghum,
and soybeans and to grasses and legumes for hay or
pasture. Both sprinkler and gravity systems are suitable.
A system of conservation tillage, such as disk-plant or
chisel-plant, leaves most or all of the crop residue on
the surface and thus helps to control water erosion. If a
gravity system is used, contour bench leveling or
planting row crops on the contour and applying a
system of conservation tillage help to control erosion.
Irrigation water can be conserved by installing a
tailwater recovery system.

This soil is suited to range. Overgrazing depletes the
protective plant cover and the quality of the native
grasses. A planned grazing system that includes proper
grazing use and timely deferment of grazing helps to
maintain or improve the range condition.

This soil is poorly suited to the trees and shrubs
grown as windbreaks. The species selected for planting
should be those that are somewhat resistant to drought.
Planting the trees and shrubs on the contour helps to
prevent excessive runoff. Seedlings generally survive if
competing vegetation is controlied or removed by good
site preparation and timely cultivation. Because of the
shrink-swell potentia!, the soil tends to crack during dry
periods, allowing air to dry out roots. Light cultivation
after periods of rainfall helps to close the cracks.
Supplemental watering closes the cracks, protects the |
roots, and provides the moisture needed during periods
of low rainfall.

Septic tank absorption fields do not function well in
this soil because of the slow permeability. The
absorption field should be enlarged, or an alternative
system should be installed. Seepage is a hazard on
sites for sewage lagoons. It can be controlied by lining
or sealing the lagoon. Strengthening the foundations of
buildings and backfilling with coarse textured materiat
help to prevent the structural damage caused by
shrinking and sweliing of the soil.

Local roads and streets should be designed so that
the surface pavement and subbase are thick enough to
compensate for the low strength of this soil. Providing
coarse grained subgrade or base material helps to
ensure better performance. Mixing the base material
with additives, such as hydrated lime, heips to prevent
excessive shrinking and swelling.

The land capability classification is lle-2, dryland and
irrigated; Clayey range site; windbreak suitability group
4L.
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CsC2—Crete silty clay loam, 3 to 6 percent slopes,
eroded. This deep, gently sloping, moderately well
drained soil is mainly in the uplands, but in a few areas
it is on stream terraces. It formed in loess. Water
erosion has thinned the surface layer. Small rills are
common after periods of rainfall. Areas range from 3 to
100 acres in size.

Typically, the surface layer is dark gray, firm silty clay
loam about & inches thick. The subsoil is about 29
inches thick. The upper part is brown, very firm silty
clay. and the lower part is yellowish brown, firm silty
clay loam. The underlying material to a depth of 60
inches is light yellowish brown silty clay loam. In some
areas the subsoil has less clay.

Included with this soil in mapping are small areas of
the well drained Hastings and Muir soils. Hastings soils
are in the same landscape positions as the Crete soil or
are in slightly higher areas. Muir soils are on foot slopes
and stream terraces. Included soils make up less than
10 percent of the unit.

Permeability is slow in the Crete soil. The available
water capacity is high, but the soil releases moisture
slowly to plants. Organic matter content is moderately
low. Runoff is medium. The rate of water intake is low.
Tilth is fair. The shrink-swell potential is high.

Most of the acreage of this soil is cultivated. A small
acreage supports native grasses and is used for
grazing. A few of the cultivated areas are irrigated.

H used for dryland farming, this soil is best suited to
grain sorghum and wheat, but it also is suited to corn,
soybeans, and alfalfa. Water erosion is the main
hazard. Also, conserving moisture is an important
management concern. Applying a system of
conservation tillage and afternating row crops with small
grain and legumes increase the rate of water intake and
help to control erosion {fig. 7)l Contour farming and
terraces help to control runoff and erosion.

It irrigated, the soil is suited to corn, soybeans,
alfalfa, and grain sorghum. Water erosion is a hazard.
Land leveling and contour bench laveling help to control
erosion and conserve water, If a furrow or border
system is used, the rows should be established on the
contour and should not have a gradient of more than 1
percent. A system of conservation tillage that keeps
crop residue on the surface is needed. Sprinkler
irrigation is practical on irreguiar slopes. The water
should be applied at a slow rate because of the low
intake rate of the soil.

This soil is suited to introduced and native pasture
grasses, such as smooth brome. Applications of
nitrogen fertilizer generally are needed if introduced
grasses are grown. In areas where forage production is
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low, the old stand should be plowed and the desirable
grasses reestablished. A mixture of smooth brome and
altalfa fits well into the cropping sequence on irrigated
fields. The roots of legumes help to open the soil and
thus improve water intake.

This soil is suited to range. Overgrazing depletes the
protective plant cover and the quality of the native
grasses. A planned grazing system that includes proper
grazing use and timely deferment of grazing helps to
maintain or improve the range condition.

This soil is poorly suited to the trees and shrubs
grown as windbreaks. The species selected for pianting
shoutd be those that are resistant to drought. Seedlings
generaily survive if competing vegetation is controlled or
removed by good site preparation and timely cultivation.
Because of the high shrink-swell potential, the soil
tends to crack during dry periods, allowing air to dry out
roots. Light cultivation after periods of rainfall helps to
close the cracks.

Septic tank absorption fields do not function well in
this soil because of the siow permeability. The
absorption field should be enlarged, or an alternative
system should be installed. Seepage is a hazard on
sites for sewage lagoons. It can be controlled by lining
or sealing the lagoon. Strengthening the foundations of
buildings and backfilling with coarse textured material
help to prevent the structural damage caused by
shrinking and swelling of the soil.

Local roads and streets should be designed so that
the surface pavement and subbase are thick enough to
compensate for the low strength of this soil. Providing
coarse grained subgrade or base materiai helps to
ensure better performance. Mixing the base material
with additives, such as hydrated lime, helps to prevent
excessive shrinking and swelling.

The land capability classification is llle-2, dryland,
and Ille-1, irrigated; Clayey range site; windbreak
suitability group 4L.

Ct—Crete silt loam, terrace, 0 to 1 percent slopes.
This deep, nearly level, moderately well drained soil is
on narrow or wide stream terraces. It formed in loess.
Areas range from 10 to 200 acres in size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 10 inches thick. The subsoil is
about 27 inches thick. The upper part is dark gray, firm
silty clay loam; the next part is dark grayish brown and
dark brown, very firm silty clay; and the lower part is
yellowish brown, firm siity clay loam. The underlying
material to a depth of 60 inches is calcareous silt loam.
It is light yellowish brown in the upper part and pale
yellow in the lower part. Stratified alluvial material is
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Figure 7.—Alfalfa in an area of Crete silty clay loam, 3 1o & percent slopes, eroded. The plant cover, the grassed waterway, and contour
farming help to control runoff and erosian.

below a depth of 5 feet. In some areas the thickness of
the surface layer varies because of cuts and fills made
during land leveling.

Included with this soil in mapping are areas of Butler
and Muir soils and small areas of saline-alkali soils.
Butler and Muir soils are in the slightly lower areas.
Butler soils are somewhat poorly drained. Muir scils are
well drained. They have less clay in the subsoil than the
Crete soil. The saline-alkali soils are in depressions.
included soils make up 10 to 15 percent of the unit.

Permeability is slow in the Crete soil. The available
waler capacity is high, but the soil releases moisture
slowly to plants. Organic matter content is moderate,

Runoft is slow. The rate of water intake is low, Tilth is
good in the friable surface layer. The shrink-swell
potential is moderate in the surface layer and high in
the subsoil.

Most of the acreage of this soil is cultivated. Most of
the cultivated areas are irrigated. A few small areas
support infroduced pasture grasses.

If used for dryland farming, this soil is suited to small
grain, grain sorghum, corn, soybeans, and alfalfa. Grain
sorghum and small grain can withstand the slow release
of moisture from the claypan subsoil better than corn.
Also, small grain, such as wheat, matures before the
weather becomes hot and dry. A system of
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conservation tillage, such as disk-plant or chisel-plant,
leaves ali or most of the crop residue on the surface
and thus conserves moisture and helps to control soil
blowing. The surface layer is commenly saturated in the
spring because of the slow permeability in the subsaoil.
Under these conditions, tillage is delayed. Puddling and
compaction occur if the soil is tilled when wet. After
drying, the soil becomes hard and cannot be easily
worked. Returring crop residue to the soil, growing
green manure crops, and applying feedlot manure
minimize crusting and compaction and increase the rate
of water intake. Including a deep-rooted legume, such
as alfalfa, in the crepping sequence helps to open the
claypan subsoit and thus facilitates the downward
movement of water. Crap rotations interrupt weed,
insect, and disease cycles.

If irrigated, this soil is suited to corn, grain sorghum,
and soybeans and to grasses and legumes for hay or
pasture. If a gravity system is used, land leveling
improves surface drainage and helps to achieve a
uniform distribution of water. When an area is leveled,
cutting into the claypan subsoil should be avoided
because establishment of seedlings and tillage are
difficult if the subsoil is exposed. Additions of feedlot
manure improve tilth and fertility in cut areas. Zinc may
be needed to correct nutrient deficiencies. Adjusting the
rate of water application to the low intake of the sail
helps to prevent overirrigation. If a gravity system is
used, the run can be longer than that on soils that have
a higher intake rate. Irrigation water can be conserved
by installing a tailwater recovery system.

This soil is poorly suited to the trees and shrubs
grown as windbreaks. The species selected for planting
should be those that are resistant to drought. Seedlings
generally survive if competing vegetation is controlled or
removed by good site preparation and timely cultivation.
Because of the shrink-swell potential, the soil tends to
crack during dry periads. allowing air to dry out roots.
Light cultivation after periods of rainfall helps to close
the cracks.

Septic tank absorption fields do not function well in
this soil because of the slow permeability. The
absorption field should be enlarged, or an alternative
system should be installed. Seepage is a hazard on
sites for sewage lagoons. It can be controlled by lining
or sealing the lagoon. Strengthening the foundations of
buildings and backfilling with coarse textured material
help to prevent the structural damage caused by
shrinking and swelling of the soil.

Local roads and streets should be designed so that
the surface pavement and subbase are thick enough to
compensate for the low strength of this soil. Providing
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coarse grained subgrade or base material helps to
ensure better performance. Mixing the base material
with additives, such as hydrated lime, helps to prevent
excessive shrinking and swelling.

The land capability classification is ls-2, dryland and
irrigated; Clayey range site; windbreak suitability group
aL.

CtB—Crete silt loam, terrace, 1 to 3 percent
slopes. This deep, very gently sloping, moderately well
drained soil is on stream terraces. It formed in loess.
Areas are irregular in shape and range from 4 to 60
acres in size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 6 inches thick. The subsurface
layer also is dark grayish brown, friable silt loam. It is
about 7 inches thick. The subsoil is about 29 inches
thick. The upper part is very dark gray, firm silty clay
locam; the next part is dark grayish brown and brown,
very firm silty clay: and the lower layer is yellowish
brown, firm silty clay loam. The underlying material to a
depth of 60 inches is light yellowish brown, calcareous
silly clay loam. Stratified alluvial material is below a
depth of 5 feet. In some areas the surface soil is less
than 13 inches thick because of water erosion.

Included with this soil in mapping are smail areas of
Butler and Muir soils and small areas of saline-alkali
soils. Butler and Muir soils are in the slightly lower
areas. Butler soils are somewhat poorly drained. Muir
soils are well drained. They have less clay in the
subsoil than the Crete soil. The saline-alkali soils are in
depressions. Included soils make up 10 to 15 percent of
the unit.

Permeability is slow in the Crete soil. The available
water capacity is high, but the soil releases moisture
slowly to plants. Organic matter content is moderate.
Runoff is slow. The rate of water intake is low. Tilth is
good in the friable surface layer. The shrink-swell
potential is moderate in the surface layer and high in
the subsaoil.

Nearly all the acreage of this soil is cultivated. The
rest is used for farmsteads or building site development.
Most of the cultivated areas are used for dryland crops.

If used for dryland farming, this soil is suited to small
grain, grain sorghum, corn, soybeans, and alfalfa. Grain
sorghum and small grain can withstand the slow release
of moisture from the claypan subsoil better than corn.
Also, small grain, such as wheat, matures before the
weather becomes hot and dry. Water erosion is a
hazard. it can be controlled by contour farming and by
disking, chiseting, no-till planting, or another system of
conservation tillage that leaves crop residue on the
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surface. Diversion terraces can protect this soil and the
adjacent bottom land against the concentrated runoff
from nearby uplands. Puddling and compaction occur if
the soil is tilled when wet. After drying, the soil
becomes hard and cannot be easily worked. Returning
crop residue to the soil, growing green manure crops,
and applying feedlot manure minimize crusting and
compaction and increase the rate of water intake,
Leaving c¢rop stubble on the surface throughout the
winter helps to control soifl blowing.

If irrigated, this soil is suited to corn, grain serghum,
and soybeans and to grasses and legumes for hay or
pasture. Both sprinkler and gravity systems are suitable.
A systermn of conservation tillage, such as disk-plant or
chisel-plant, leaves crop residue on the surface and
thus helps to control water erosion. f a gravity system
is used, contour bench leveling or adjusting the
direction of the rows so that the furrows have a low
gradient heips to control erosion. Irrigation water can be
conserved by installing a tailwater recovery system.

This soil is poorly suited to the trees and shrubs
grown as windbreaks. The species selected for planting
should be those that are resistant to drought. Seedlings
generally survive if competing vegetation is controlled or
removed by good site preparation and timely cultivation.
Because of the shrink-swell potential, the soil tends to
crack during dry periods, allowing air to dry out roots.
Light cultivation after periods of rainfall helps to close
the cracks.

Septic tank abscrption fields do not function well in
this soil because of the slow permeability. The
absorption field should be enlarged, or an alternative
system should be installed. Seepage is a hazard on
sites for sewage lagoons. It can be controlled by lining
or sealing the fagoon. Strengthening the foundations of
buildings and backfilling with coarse textured material
help to prevent the structural damage caused by
shrinking and swelling of the soil.

Local roads and streets shouid be designed so that
the surface pavement and subbase are thick enough to
compensate for the low strength of this soil. Providing
coarse grained subgrade or base material helps to
ensure better performance. Mixing the base material
with additives, such as hydrated lime, helps to prevent
excessive shrinking and swelling.

The land capability classification is lle-2, dryland and
irrigated; Clayey range site; windbreak suitability group
4L.

Fm—Fillmore silt loam, 0 to 1 percent slopes. This
deep, nearly level, poorly drained soil is in shallow
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depressions on uplands. It is ponded for brief periods. It
formed in loess. Most areas are somewhat oblong and
range from 3 to 20 acres in size.

Typically, the surface layer is gray, friable silt loam
about 9 inches thick. The subsurface layer is light gray,
very friable silt loam about 6 inches thick. The subsoil is
ahout 34 inches thick. The upper part is very dark gray,
very firm silty clay; the next part is dark gray, very firm
silty clay; and the lower part is grayish brown, firm silty
clay loam. The underlying material to a depth of 60
inches is light brownish gray silty clay loam. In some
cultivated areas tillage has mixed the surface layer with
the subsurface layer. These areas have a light grayish
cast when dry.

Included with this soil in mapping are small areas of
Butler, Crete, Hastings, and Scott soils. Butler, Crete,
and Hastings soils are better drained than the Fillmore
soil and are higher on the landscape. The very poorly
drained Scott soils are ponded for long periods and are
tn the deeper depressions. Included soils make up 5 to
15 percent of the unit.

Permeability is very slow in the Fillmore soil. The
available water capacity is high, but the soil raleases
moisture siowly to plants. A perched seasonal high
water table is 0.5 foot above to 1.0 foot below the
surface. Runoff is very slow or ponded. Qrganic matter
content is moderate. The rate of water intake is low.
The surface layer is friable and can be easily tilled
when moist. The shrink-swell potential is moderate in
the surface layer and subsurface layer and high in the
subsail.

Most of the acreage of this soil is cultivated. A few
areas support introduced pasture grasses.

If used for dryland farming, this soil is suited to corn,
soybeans, grain sorghum, and small grain. It is not so
well suited to corn as to grain sorghum and small grain.
Because of the ponding, it is poorly suited to alfalfa,
The occasional ponding is likely to delay spring planting
and can damage crops. Hf drainage outlets are
available, much of the excess water can be removed by
open ditches. If outlets are not available, an open pit
that can drain much of the excess water can be dug.
Land leveling is generally needed to improve surface
drainage. Lime is needed to reduce the acidity of the
surface layer, particularly if leqgumes are grown.

It irrigated, this soil is suited to corn, grain sorghum,
soybeans, and wheat and to grasses and legumes for
hay or pasture. An adequate drainage system and a
suitable gradient are needed before the soil is irrigated.
if a gravity system is used, land leveling improves
surface drainage and helps to achieve a uniform
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distribution of water. In areas that have been leveled,
the surface soil ranges from 15 to 20 inches in
thickness. This fill material is generally a lighter colored
silty clay loam. The soil is suitable for sprinkier
irrigation, but a surface drainage system is needed to
contrel ponding.

This sail is suited to introduced pasture grasses,
such as smooth brome, tall fescue, and reed
canarygrass. Reed canarygrass is the most commaon
species because it can withstand the brief periods of
ponding. Applications of fertilizer improve the growth
and vigor of the grasses. In areas where forage
production is low, the old stand should be plowed and
the desirable grasses reestablished. A grazing system
that leaves one-half to one-third of the annual forage for
the following years enables the grasses to store
carbohydrates in the root system and thus ensures a
healthy stand.

This soil is suited to some of the trees and shrubs
grown as windbreaks. The only suitable species are
those that can withstand the ponding. Establishing
seedlings can be difficult in wet years. Planting in raised
or filled areas keeps small trees from drowning. The soil
tends o crack during dry periods, allowing air to dry out
roots. Light cultivation after periods of rainfall helps to
close the cracks.

This soil is unsuitable as a site for septic tank
absorption fields because of the ponding and the very
slow permeability, as a site for sewage lagoons
because of the ponding, and as a site for buildings
because of the ponding and the high shrink-swell
potential. A suitable alternative site is needed.

Local roads and streets should be constructed on
suitable, well compacted fill material above the level of
ponding. Adequate ditches and culverts also help to
prevent the road damage caused by ponding. The
surface pavement and subbase should be thick enough
to compensate for the low strength of the soil. Providing
coarse grained subgrade or base material helps to
ensure better performance. The road damage caused
by frost action can be minimized by a good surface
drainage system and by a gravel moisture barrier in the
subgrade. Crowning the road by grading and
constructing adequate ditches help to provide the
needed surface drainage.

The land capability classification is {liw-2, dryland
and irrigated; Clayey Overflow range site; windbreak
suitability group 2W.

GsD—Geary silty clay loam, 6 to 11 percent
slopes. This deep, strongly sloping, well drained soil is
on side slopes and narrow ridgetops in the uplands. It
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formed in brownish and reddish, silty material of
Loveland age. Areas range from 5 to 25 acres in size.

Typically, the surface layer is dark grayish brown,
friable silty clay loam about 9 inches thick. The
subsurface layer is grayish brown, firm silty clay loam
about 4 inches thick. The subsoil is firm silty clay loam
about 25 inches thick. The upper part is brown, and the
lower part is light brown. The underlying material to a
depth of 60 inches is light brown silty clay loam.

Included with this soil in mapping are small areas of
Crete, Hastings, and Longford soils and small areas of
sandy and gravelly soils. Crete, Hastings, and Longford
soils have more clay in the subsoil than the Geary soil.
They are on the upper parts of the side slopes,
generally above the Geary soil. The sandy and gravelly
soils are on the lower parts of the side slopes. Included
soils make up 10 to 15 percent of the unit.

Permeability is moderately slow in the Geary soil.
The available water capacity is high. The soil readily
releases moisture to plants. Qrganic matter content is
moderate. Runoff is medium. The rate of water intake is
maderately low. Tilth is good in the surface layer. The
shrink-swell potential is moderate.

Most of the acreage of this soil is cultivated. The rest
supports native grasses.

If used for dryland farming, this soil is suited to small
grain, grain sorghum, and corn and to alfalfa and
grasses for hay or pasture. Water erosion is the
principal hazard. It can be controlled by terraces,
contour farming, and grassed waterways. A system of
conservation tillage, such as disk-plant or chisel-plant,
leaves all or part of the crop residue on the surface and
thus helps to control erosion and soil blowing and
conserves moisture. Adding feedlot manure and
growing green manure crops increase the organic
matter content.

If irrigated, this soil is suited to row crops, such as
corn, grain sorghum, and soybeans, to close-sown
crops, such as alfalfa and wheat, and to introduced
pasture grasses. If a high level of management is
applied, row crops can be grown in consecutive years.
Water erosion is the main hazard. It can be controlled
by a system of conservation tillage, such as no-tilt
planting, that feaves crap residue on the surface.
Terracing or bench leveling conserves surface water
and helps to control erosion. Installing a tailwater
recovery system conserves irrigation water. If a
sprinkler system is used, the application rate should not
exceed the water intake rate of the soil.

This soil is suited to introduced and native pasture
grasses, such as smooth brome or a mixture of smooth
brome and alfalfa. The native warm-season grasses
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include big bluestem, indiangrass, and switchgrass.
Rotation grazing and proper stocking rates help to keep
the pasture in good condition.

This soil is suited to range. A grazing system that
leaves about half of each year's forage for the following
year slows runoff and thus protects the soil against
water ergsion. Proper grazing use and timely deferment
of grazing help to maintain or improve the range
condition.

This soil is suited to the trees and shrubs grown as
windbreaks. Weeds and undesirable grasses can be
contrelled by cultivation between the tree rows, by hand
hioeing in the rows, or by applications of carefully
selected herbicide. Water erosion and the loss of
moisture through runoff can be controlled by planting an
annual cover crop between the rows, by planting the
trees and shrubs on the contour, and by terracing.
Supplemental watering is needed during periods of low
rainfall.

The moderately slow permeability of this soil is a
limitation on sites for septic tank absorption fields, but
this limitation generally can be overcome by increasing
the size of the absorption field. Land shaping and
installing the distribution lines on the contaur help to
ensure that the absarption field functions praperly. On
sites for sewage lagoons, extensive grading is needed
tc modify the slope and shape the lagoon. Dwellings
and small commercial buildings should be designed so
that they conform to the natural slope of the land, or the
site should be graded to an acceptable gradient.

Local roads and streets should be designed so that
the surface pavement and subbase are thick enough to
compensate for the low strength of this soil. Providing
coarse grained subgrade or base material helps to
ensure better performance.

The land capability classification is IVe-1, dryland,
and IVe-3, irrigated; Silty range site; windbreak
suitabiiity group 3.

GsD2—Geary silty clay loam, 6 to 11 percent
slopes, eroded. This deep, strongly sloping, well
drained soil is on the lower part of side slopes in the
uplands. It formed in brownish and reddish, silty
material of Loveland age. In most places, nearly all of
the original darkened surface layer has been removed
by water erosion and tillage has mixed the rest with the
subsoil and in many areas with the underlying material.
Small rills are common after periods of rainfall. Areas
range from 5 to 40 acres in size.

Typically, the surface layer is reddish brown, firm silty
clay loam about 7 inches thick. The subscil is firm silty
clay loam about 31 inches thick. It is reddish brown in
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the upper part and light reddish brown in the lower part.
The underlying material to a depth of 80 inches is light
reddish brown silty clay lcam. In some areas lime is
within a depth of 60 inches.

Included with this soil in mapping are small areas of
Crete, Hastings, and Longford soils; small areas of
sandy and gravelly soils; and small gullied areas. Crete,
Hastings, and Longford soils have more clay in the
subsoil than the Geary soil. They are on the upper parts
of the side slopes and in the slightly higher areas. The
sandy and gravelly scils are on the lower parts of the
side slopes. The gullied areas are on the side slopes.
Included soils make up about 10 to 15 percent of the
unit.

Permeability is moderately slow in the Geary soil.
The available water capacity is high. Organic matter
content is moderately low. Runoff is rapid. The rate of
water intake is moderately low. Tilth is fair. The shrink-
swell potential is moderate.

Nearly all the acreage of this soil is cultivated. A few
small areas support introduced or native grasses.

If used for dryland farming, this soil is poorly suited
to such crops as grain sorghum and wheat and to
alfalfa and grasses for pasture. It is best suited to
close-growing crops. The main hazard is water erosion.
Maintaining the organic matter content and fertility is a
management concern. Terraces, grassed waterways,
contour farming, and a system of conservation tillage
that keeps crop residue on the surface conserve
moisture and help to contral erosion.

it irrigated, this soil is poorly suited to row crops,
such as grain sorghum and corn. It is better suited to
close-sown crops, such as alfalfa, to introduced pasture
grasses, and to small grain. A sprinkler system is
generally the best suited method of irrigation. Water
erosion is the main hazard. A system of conservation
tilage feaves all or part of the crop residue on the
surface and thus helfps to control runoff and erosion.
Terraces and grassed waterways conserve water and
help to control ergsion.

This soil is suited to introduced and native pasture
grasses, such as smooth brome or a mixture of alfalfa
and smooth brome or orchardgrass. The native warm-
season grasses include big bluestem, indiangrass, and
switchgrass. Proper stocking rates and rotation grazing
help t¢ keep the pasture in good condition.

This soil is suited to range. Overgrazing depletes the
protective plant cover, results in deterioration of the
stand of native grasses, and increases the runoff rate
and the hazard of watar erosion. A planned grazing
system that includes proper grazing use and timely
deferment of grazing helps to maintain or improve the
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range condition. Earthen dams can be constructed to
contrcl runoff and to provide water for livestock.

This soil is suited to the trees and shrubs grown as
windbreaks. Weeds and undesirable grasses can be
controlled by cuitivation between the tree rows, by hand
hoeing in the rows, or by applications of carefully
selected herbicide. Water erosion and the loss of
moisture through runoff can be contrcolled by planting an
annual caver crop between the rows, by planting the
trees and shrubs on the contour, and by terracing.
Supplemental watering is needed during periods of low
rainfail.

The moderately slow permeability of this soil is a
imitation on sites for septic tank absarption fields, but
this limitation generally can be overcome by increasing
the size of the absorption field. Land shaping and
installing the distribution lines on the contcur help to
ensure that the absorption field functions properly. On
sites for sewage lagoeons, extensive grading is needed
to modify the slepe and shape the lagoon. Dwellings
and small commercial buildings should be designed so
that they conform to the natural slope of the land, or the
site should be graded to an acceptable gradient.

Local roads and streets should be designed so that
the surface pavement and subbase are thick enough to
compensate for the low strength of this soil. Providing
coarse grained subgrade or base material helps to
ensure better performance.

The land capability classification is IVe-8, dryland,
and IVe-3, irrigated; Silty range site; windbreak
suitability group 3.

GsF—Geary silty clay loam, 11 to 30 percent
slopes. This deep, moderately steep and steep,
somewhat excessively drained soil is on side slopes in
the uplands. It formed in brownish and reddish, silty
material of Loveland age. Areas are long and narrow
and range from 3 to 40 acres in size.

Typically, the surface layer is dark grayish brown,
friable silty clay loam about 8 inches thick. The subsail
is firm silty clay foam about 33 inches thick. It is brown
in the upper part and light brown in the lower part. The
underlying material 1o a depth of 80 inches is pink, firm
silty clay loam. In some areas iime is within a depth of
60 inches. In places water erosion has exposed the
light brown part of the subsoil.

Included with this s¢il in mapping are small areas of
the well drained Hastings, Hobbs, and Muir soils and
small areas of sandy and gravelly soils. The strongly
sloping Hastings soils are on the upper parts of the side
slopes. Hobbs soils are subject to flooding and are
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along upland drainageways. The gently sioping Muir
soils are on foot slopes. The sandy and gravelly soils
are on the lower parts of the side slopes. Included soils
make up 10 to 15 percent of the unit.

Permeability is moderately slow in the Geary soil.
The available water capacity is high. Organic matter
content is moderate. Runoff is rapid. The shrink-swell
potential is moderate.

About 15 to 20 percent of the acreage is cultivated,
25 percent supports intraduced grasses, and the rest
supports native grasses. This soil is generally
unsuitable for cultivation. The cultivated areas are
moderately eroded or severely eroded. Water erosion is
the main hazard. Caontrolling runoff is difficult.

This soil is suited to introduced and native pasture
grasses, such as smooth brome ar a mixture of alfalfa
and smooth brome or orchardgrass. The native warm-
season grasses include big bluestem, indiangrass, and
switchgrass. Proper stocking rates and rotation grazing
help to keep the pasture in good caonditicn.

This soil is suited to range. Overgrazing can result in
water erosion on these mederately steep and steep
siopes. A grazing system that leaves about half of each
year's forage for the following year slows runcoff and
thus protects the soil against erosion. Properly located
salting and watering facilities help to maintain a uniform
distribution of grazing. If weeds are controlled, the
desirable grasses can reseed. Earthen dams can be
constructed to provide water for livestock and to control
runoff. Conservation land treatment in areas above
these structures helps to keep sediment from filling the
pond area. A planned grazing system that includes
proper grazing use and timely deferment of grazing
helps to maintain or improve the range condition.

Because of the slope, this soil is generally unsuited
to windbreaks. The survival and growth rates af trees
and shrubs are poor. The slope generally restricts the
use of pianting machinery, but some areas are smooth
enough for the use of this machinery. In these areas
seedlings can be planted on the contour. They can be
hand planted in areas where machinery cannot be
used.

Because of the slope, this soii is generally unsuitable
as a site for sanitary facilities. A suitable alternative site
is needed. Although the view is scenic, the soil is poorly
suited to building site development. Landscaping is
difficult because of the slope. Maintaining lawns also is
difficult. Road cuts should be graded, so that the site
can support a vigorous cover of grasses.

The land capability classification is Vie-8, dryland;
Silty range site; windbreak suitability group 10.
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Hs—Hastings silt loam, 0 to 1 percent slopes. This
deep, nearly level, well drained soil is on plane and
slightly convex upland divides. It formed in loess. Areas
range from 5 to 100 acres in size.

Typically, the surface layer is dark gray, friable silt
loam about 7 inches thick. The subsurface layer also is
dark gray, friable silt loam. It is about 6 inches thick.
The subsail is firm silty clay loam about 28 inches thick.
It is brown in the upper part, pale brown in the next
part, and light yellowish brown in the lower part. The
underlying material to a depth of 60 inches is very pale
brown silt loam. It is calcareous in the lower part. In
places the soil is noncalcareous throughout. In some
small areas the thickness of the surface layer varies
because of cuts and fills made during land leveling.

Included with this soil in mapping are small areas of
Butler, Crete, and Fillmore soils and the very gently
sloping Hastings soils. The somewhat poorly drained
Butler and moderately well drained Crete soils are in
the slightly lower areas. The poorly drained Fillmore
soils are in depressions. The very gently sloping
Hastings soils are in positions on the landscape similar
to those of this Hastings soil. Included soils make up
less than 15 percent of the unit.

Permeability is moderately slow in this Hastings soil.
The available water capacity is high. The soil readily
releases moisture to plants. Organic matter content is
moderate. Runoff is slow. The rate of water intake is

moderately low. Tilth is good in the friable surface layer.

The shrink-swell potential is moderate in the surface
layer and high in the subsoil.

Nearly all the acreage of this soil is cultivated. Most
of the cultivated areas are irrigated. A small acreage
supports introduced grasses.

it used for dryland farming, this scil is suited to small
grain, grain sorghum, soybeans, and corn and to alfalfa
and grasses for hay or pasture. Conservation of water
is an important management concern. A system of
conservation tillage, such as disk-plant, chisel-plant, or
no-till planting, leaves all or most of the crop residue on
the surface and thus conserves moisture.

If irrigated, this saoil is suited to corn, grain sorghum,
and soyhbeans and to grasses and legumes for hay or
pasture. If a gravity system is used, land leveling
improves surface drainage and helps to achieve a
uniform distribution of water. Deep cuts into the subsaoil
should be avoided because establishment of seedlings
and tillage are difficult in areas where the subsoil is
exposed. Additions of organic matter can improve tiith
and fertility in these cut areas. Also, zinc is commonly
neaded. Adjusting the rate of water application to the
moderately low intake rate of the scil and installing a
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tailwater recovery system conserve irrigation water. A
sprinkler system can help to keep the soil moist while
the seedlings emerge. A system of conservation tillage
keeps a protective cover of crop residue on the surface.

This sail is suited to pasture and hay, which can be
rotated with other crops in the cropping sequence. A
cover of introduced grasses, generally smooth brome,
orchardgrass, or a mixture of one of these with alfalfa,
is effective in controlling water erosion. Overgrazing
depletes the protective plant cover and the quality of
the grasses and increases the runoff rate and the
susceptibility to erosion. Proper stocking rates, rotation
grazing, and timely applications of nitrogen fertilizer
help to keep the pasture in good condition.

This sail is suited to the trees and shrubs grown as
windbreaks. The species selected for planting should be
those that are at least moderately drought resistant.
Seedlings generally survive if competing vegetation is
controlled or removed by good site preparation and
timely cultivation. Seedlings may require supplemental
watering during dry periods.

The moderately slow permeability of this soil is a
limitation on sites for septic tank absorption fields, but
this imitation generally can be overcome by increasing
the size of the absorption field. Seepage is a hazard on
sites for sewage lagoons. It can be cantrolled by lining
or sealing the lagoon. Strengthening the foundations of
buildings and backfilling with coarse textured material
help to prevent the structural damage caused by
shrinking and swslling of the soil.

Local roads and streets should be designed so that
the surface pavement and subbase are thick enough to
compensate for the low strength of this soil. Providing
coarse grained suhgrade or base material helps to
gnsure better performance. Mixing the base material
with additives, such as hydrated lime, helps to prevent
excessive shrinking and swelling.

The land capability classification is |-1, dryland, and
I-4, irrigated; Silty range site; windbreak suitability group
3.

HsB—Hastings silt loam, 1 to 3 percent slopes.
This deep, very gently sloping, well drained soil is on
low knolls on divides and on side slopes in the uplands.
It formed in loess. Areas range from 5 to 100 acres in
size.

Typically, the surface layer is friable silt loam about
12 inches thick. The upper part is grayish brown, and
the lower part is dark grayish brown. The subsoil is firm
silty clay loam about 30 inches thick. It is dark grayish
brown in the upper part, grayish brown in the next part,
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and very pale brown in the lower part. The underlying
material to a depth of 680 inches is very pale brown silt
lcam. In some small areas the surface layer is silty clay
loam.

Included with this soil in mapping are small areas of
Butler and Crete soils. The somewhat poorly drained
Butler soils are in the slightly lower areas. The
moderately well drained Crete soils are in the same
landscape positions as the Hastings soil. Included soils
make up 10 to 15 percent of the unit.

Permeability is moderately slow in the Hastings soil.
The available water capacity is high, and the soil readily
releases moisture to plants. Organic matter content is
moderate. Runoff is medium. The rate of water intake is
moderately low. Tilth is good in the surface layer. The
shrink-swell potential is moderate in the surface layer
and high in the subsait.

Most of the acreage of this soil is cuitivated. A smal!
acreage supports introduced and native grasses.

If used for dryland farming, this soil is suited to small
grain, grain sorghum, soybeans, and corn and to alfaifa
and grasses for hay or pasture. Water erosion is the
main hazard. {t can be controlled by contour farming
and grassed waterways. A system of conservation
tillage, such as disk-plant, chisel-plant, or no-till
planting, leaves crop residue on the surface and thus
helps to contro! erosion and conserves moisture.
Adding feedlot manure and growing green manure
crops increase the organic matter content.

if irrigated, this soil is suited to row crops, such as
corn, grain sorghum, and soybeans, to close-sown
crops, such as alfalfa and wheat, and to introduced
pasture grasses. Water erosion is the main hazard. It
can be controlled by a system of conservation tillage.
Bench leveling conserves surface water and helps to
control erosion. installing a tailwater recovery system
conserves irrigatian water. A sprinkler system can be
used if erosion is controlled. The rate of water
application should not exceed the water intake rate of
this very gently sloping soil.

This soil is suited to pasture and hay, which can be
rotated with other crops in the cropping sequence. A
cover of introduced grasses, generally smooth brome,
orchardgrass, or a mixture of one of these with alfalfa,
is effective in controlling water erosion. Overgrazing
depletes the protective plant cover and the quality of
the grasses and increases the runoff rate and the
susceptibility to erosion. Proper stocking rates and
rotation grazing help to keep the pasture in good
condition.

This soil is suited 1o the trees and shrubs grown as
windbreaks. The species selected for planting should be
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those that are at least moderately drought resistant.
Water erosion and the loss of moisture through runoff
can be controlled by planting the trees and shrubs on
the contour and by terracing. Weeds and undesirable
grasses can be controlled by cultivation between the
tree rows, by hand hoeing or rototilling in the rows, or
by applications of carefully selected herbicide.
Seedlings may require supplemental watering during
dry periods.

The moderately slow permeability of this soil is a
limitation on sites for septic tank absorption fields, but
this limitation generally can be overcome by increasing
the size of the absorption field. Seepage is a hazard on
sites for sewage lagoons. It can be controlled by lining
or sealing the lagoon. Grading is needed to madify the
slope and shape the lagoon. Strengthening the
foundations of buildings and backfilling with coarse
textured material help to prevent the structural damage
caused by shrinking and swelling of the soil.

Local roads and streets should be designed so that
the surface pavement and subbase are thick enough to
compensate for the low strength of this soil. Providing
coarse grained subgrade or base material helps to
ensure better performance. Mixing the base material
with additives, such as hydrated lime, helps to prevent
excessive shrinking and swelling.

The land capability classification is lle-1, dryland, and
lle-4, irrigated; Silty range site; windbreak suitabifity
group 3.

HsC—Hastings silt loam, 3 to 6 percent slopes.
This deep, gently sloping, well drained soil is on side
slopes in the uplands. It formed in loess. Areas range
from 5 to 35 acres in size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 6 inches thick. The subsurface
layer is dark gray, firm silty clay loam about 4 inches
thick. The subsail is firm silty clay loam about 30 inches
thick. The upper part is dark grayish brown, the next
part is yellowish brown, and the lower part is light
yellowish brown. The underlying material to a depth of
60 inches is pale yellow silt loam. In places the surface
layer is silty clay loam.

Inciuded with this soil in mapping are small areas of
Crete and Geary soils. The moderately well drained
Crete soils are in the same landscape positions as the
Hastings soil. The strongly sloping Geary soils are on
the lower parts of the side slopes. Included soils make
up 5 to 15 percent of the unit.

Permeability is moderately slow in the Hastings soil.
The available water capacity is high, and the soil readily
releases moisture to plants. Organic matter content is
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moderate. Runoff is medium. The rate of water intake is
moderately low. Tilth is good in the surface layer. The
shrink-swell potential is moderate in the surface layer
and high in the subsoil.

Most of the acreage of this soil is cultivated. A small
acreage supports introduced and native grasses. About
40 percent of the cultivated acreage is irrigated.

It used for dryland farming, this soil is best suited to
close-growing crops, such as winter wheat and alfalfa,
but it also is suited to row crops, such as corn,
soybeans, and grain sorghum. Water erosion is the
main hazard. It can be controlled by terraces, contour
farming, and grassed waterways. A system of
conservation tillage, such as disk-plant, chisel-plant, or
no-till planting, leaves crop residue on the surface and
thus helps to control erosion and conserves moisture.
Adding feedlot manure and growing green manure
crops increase the organic matter content. Applications
of nitrogen and phosphate fertilizer improve fertility.

If irrigated, this soil is suited to corn, grain sorghum,
and soybeans and to aifalfa and grasses for hay or
pasture. A sprinkler system is suitable. The rate of
water application should not exceed the moderately low
intake rate of the soil. A system of conservation tillage
helps to control water erosion.

This scil is suited to pasture and hay, which can be
rotated with other crops in the cropping sequence. A
cover of introduced grasses, generally smooth brome,
orchardgrass, or a mixture of ene of these with alfalfa,
is effective in controlling water erosion. Overgrazing
depletes the protective plant cover and the qualiity of
the grasses and increases the runoff rate and the
susceptibility to erosion. Proper stocking rates and
rotation grazing help to keep the pasture in good
condition.

This soil is suited to the trees and shrubs grown as
windbreaks. The species selected for planting should be
those that are at least moderately drought resistant.
Water erosion and the loss of moisture through runoff
can be controlled by planting the trees and shrubs on
the contour and by terracing. Weeds and undesirable
grasses can be controlled by cultivation between the
tree rows, by hand hoeing or rotetilling in the rows, or
by applications of carefully selected herbicide.
Seedlings may require supplemental watering during
dry periods.

The moderately slow permeability of this soil is a
limitation on sites for septic tank absorption fields, but
this limitation generally can be overcome by increasing
the size of the absorption field. Seepage is a hazard on
sites for sewage lagoons. It can be controlled by lining
or sealing the lagoon. Grading is needed to madify the
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slope and shape the lagoon. Strengthening the
foundations of buildings and backfilling with coarse
textured material helps to prevent the structural damage
caused by shrinking and swelling of the soil.

Local roads and streets should be designed so that
the surface pavement and subbase are thick enough to
compensate for the low strength of this soil. Providing
coarse grained subgrade or base material helps to
ensure better performance. Mixing the base material
with additives, such as hydrated lime, helps to prevent
excessive shrinking and swelling.

The land capability classification is Ille-1, dryland,
and llle-4, irrigated; Silty range site; windbreak
suitability group 3.

HtC2-—Hastings silty clay loam, 3 to 6 percent
slopes, erocded. This deep, gently sloping, well drained
soil is on side slopes in the uplands. It formed in loess.
In most places, nearly all of the original darkened
surface layer has been removed by water erosion and
tillage has mixed the rest with the upper part of the
subsoil. Small rills are common after periods of rainfall.
Areas range from 3 to 65 acres in size.

Typically, the surface layer is gray, firm silty clay
loam about 6 inches thick. The subsoil is silty clay loam
about 26 inches thick. The upper part is firm and pale
brown, the next part is firm and brownish yellow, and
the lower part is friable and very pale brown. The
underlying material to a depth of 60 inches is very pale
brown silt loam. It has a few soft accumulations of lime
in the lower part.

Included with this soil in mapping are small areas of
Crete, Geary, and Hobbs soils. The moderately well
drained Crete soils are generally in the higher areas.
The strongly sloping Geary soils are on the lower parts
of the side slopes. The occasionally flooded Hobbs soils
are on narrow bottom land. Included soils make up 5 to
10 percent of the unit.

Permeability is moderately slow in the Hastings soil.
The available water capacity is high, and the soil readily
releases moisture to plants. Qrganic matter content is
moderately low. Runoff is medium. The rate of water
intake is moderately low. Tilth is fair. The shrirnk-swell
potential is moderate in the surface layer and high in
the subsoil.

Most of the acreage of this soil is cultivated, and the
rest generally supports introduced grasses. Only a few
small areas support native grasses. These areas are
along drainageways. About half of the cultivated
acreage is irrigated.

If used for dryland farming, this soil is best suited to
close-growing crops, such as winter wheat and aifalfa,
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but it also is suited to row crops, such as corn,
soybeans, and grain sorghum. Water ergsion is the
main hazard. It can be centrolled by terraces, contour
farming. and grassed waterways. A system of
conservation tillage. such as disk-plant, chisel-plant, or
no-till planting. leaves crop residue on the surface and
thus helps to control erosion and conserves moisture.
Adding feedlet manure and growing green manure
crops increase the organic matter content. Applications
of nitrogen, zinc, and phosphate fertilizer improve
fertility.

If irrigated, this soil is best suited to grasses and
alfalfa, but it also is suited to corn, grain sorghum, and
soybeans. A system of conservation tillage helps to
control water erasion. A sprinkier system is a suitable
method of irrigation. The rate of water application
should not exceed the moderately low intake rate of the
50il.

This scil is suited to pasture and hay, which can be
rotated with other crops in the cropping sequence. A
cover of introduced grasses, generally smooth brome,
orchardgrass, or 2 mixture of one of these with alfalfa,
is effective in controlling water erosion. Overgrazing
depletes the protective plant cover and the quality of
the grasses and increases the runaoff rate and the
susceptibility to erosion. Proper stocking rates and
rotation grazing help tc keep the pasture in good
condition.,

This soil is suited to the trees and shrubs grown as
windbreaks. The species selected for planting should be
those that are at least moderately drought resistant.
Water erosion and the loss of moisture through runoff
can be controlled by planting the trees and shrubs on
the contour and by terracing. Weeds and undesirable
grasses can be controlied by cultivation between the
tree rows, by hand hoeing or rototilling in the rows, or
by applications of carefully selected herbicide.
Seediings may require supplemental watering during
dry periods.

The moderately slow permeahility of this soil is a
limitation on sites for septic tank absorption fields, but
this limitation generally can be overcome by ingreasing
the size of the absorption field. Seepage is a hazard on
sites for sewage lagoons. It can be controlled by lining
or sealing the lageon. Grading is needed to modify the
slope and shape the lagoon. Strengthening the
foundations of buildings and backfilling with coarse
textured material help to prevent the structural damage
caused by shrinking and swelling of the soil.

Local roads and streets should be designed so that
the surface pavement and subbase are thick enough to
compensate for the low strength of this soil. Providing
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coarse grained subgrade or base material helps to
ensure better performance. Mixing the base material
with additives, such as hydrated lime, helps to prevent
excessive shrinking and swelling.

The land capability classification is Ille-8, dryland,
and Hle-3, irrigated; Siity range site; windbreak
suitability group 3.

HtD2—Hastings silty clay loam, 6 to 11 percent
slopes, eroded. This deep, strongly sloping, well
drained soit is on side slopes in the uplands. It formed
in loess. In most places, nearly all of the griginal
darkened surface layer has been removed by water
erosion and tillage has mixed the rest with the upper
part of the subscil. Rills are common after periods of
heavy rainfall. Areas range from 8 to 100 acres in size.

Typically, the surface layer is grayish brown, firm silty
clay loam about 8 inches thick. The subsoil is firm silty
clay loam about 28 inches thick. The upper part is
brown, the next part is pale brown, and the lower part is
very pale brown, The underlying material to a depth of
60 inches is very pale brown silt loam that has soft
accumulations of lime. In places the depth te lime is
less than 12 inches.

Included with this 