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Consult **Contents®* for parts of the publication that will meet your specific needs,
This survey contains useful information for farmers or ranchers, foresters or
7_ agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or
students; 1o specialists in wildlife management, waste disposal, or pollution cantrol.



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, the University of Nebraska Conservation and Survey Division, the
Lower Elkhorn and Middle Missouri Tribs Natural Resources Districts, and the
Burt County Board of Supervisors. The Soil Conservation Service has
leadership for the federal part of the National Cooperative Soil Survey. In line
with Department of Agriculture policies, benefits of this program are available to
all, regardless of race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was performed in the period 1973-77. Soil
names and descriptions were approved in 1978. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1977.
This survey was made cooperatively by the Soil Conservation Service and the
University of Nebraska, Conservation and Survey Division. It is part of the
technical assistance furnished to the Lower Elkhorn and Middle Missouri Tribs
Natural Resources Districts.

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

Cover: Terraces, grassed waterways, contour farming, and farmstead
windbreaks on soils in an area of Moody-Nora-Judson association.



contents

index to detailed soil map units............c.ccccoiieicane iv
Summary of tables............ccoviinciis v
FOreword..........c....ccceeeeiciiienenmsinniesnnncssisnnas feestenreens vii
General nature of the county........c.cceceicereniccnricnnencan 2
How this survey was made...........ccccovvenvnnnnccnnniinnes 4
General soil map Units.............ccccecvmreevceecnrencnsesinnene 5
Detailed soil map units ..o 13
Use and management of the soils........................... 67
Crops and pasture........cccccveeeecereeneenencenseesenseesnnenns 67
Prime farmiand...........ccceveinrninnenenicncnse e 70
Rangeland .......ccooicceennnerenents s 71
WOoOodIand ........ccooveiereeierece et 71
Windbreaks and environmental plantings................. 72
ReCreation......cccoeecciiineicinenrccner e 72

soil series

AlDAtON SEMHES .....coovirecciiciieieeecee e st saaees 85
Belfore Series.....uuiiiiviecirercerertrstrsee s sessevesnes 86
Blencoe series . 87
Blyburg series.......... ... 87
BOONE SEIHES ..ottt ssreessesssreesasessneevnneas 88
Burchard series 88
CalCO SEIIES ..ottt ecat et e seaseessesesssseares 88
CaIT SEIIES ...ceevieereereereeiestreeeeseeesesseessseessesasssessameessesassan 89
COlO SEIIES ...eeeevecriererereeeterte e rseressesrteesessraesesessssane 89
CroftOn SEIIES ...vuevueeeeceiieietert et se e e 90
FillMOre SEMHES .....veveeeceeieiieieeeeeeee et eeeseaeseseeserenens 91
FOINEY SEMES .....couveecreeceiecireiereereesrenrc i nesesseesessseses 91
Grable SEMIES.....cuuiniciieeiciircee et saesaesas e nes 92
Grable Variant...........ccooveevreeeeiviercersesieeeereesresres s essesnes 92
HayNI@ SErIeS .......cc.ccevericirrrrtrrrrrcre s 93
Haynie Variant ...........ccoccvevrivcreee s sveseeeens 93
Holly Springs Series ........cccccuervnrevrernrneicssseereeesnennnns 94
1@ SEIIES...cvirerieeiiieeeccere et e e e eee et esseseesanesenean 94

Wildiife habitat ..........ccoeeverreeceireerre e vrersrecreesssesenes 74
ENGINEETING ...ccoeerecietrriniiicismies et saeseais 75
Soil properties ..., 81
Engineering index properties...........c.coeveinenieniinenns 81
Physical and chemical properties.........cccoceveviniinnens 82
Soil and water features..........ccceeeeeveverreenrineessaennens 83
Physical and chemical analyses of selected soils... 84
Engineering index test data............ccovieiniencnnnn. 84
Classification of the soils..........ccccoveeiiicciiinveccnnennee 85
Soil series and their morphology.........ccoevvveeicnininnnacns 85
Factors of soil formation ..........ccccceevmvvverrcercvnnnneen, 107
REfEIreNCES ........coicnvreerieceeeiccneee ettt cae e e s reasr e sneenesanns 111
GIOSSANY ......ccvirrer ettt 113
TADIES ......ooceerrrrtereerc e e 121
JUASON SEMIES....cuiuveriirieerereecsseeresersereeeseessnsssssesssnnenanns
KennebEC SErIES.......cvvrviermiieecrereenrecsnnsireesseessessrseeseasses
Luton series ..........
Marshall series...
Modale SEries ......ccvvvervecrerererereereeeevernees ereereeerieeses
MONONA SEIES ......coeeirreerirrcireerecne e eeeiree s s snneeeseseraessanes
MOOAY SETIES.....cveeeceecerercreerccee et st
NOFA SEMES.....covvriireirerrieierieeeicree e essaeisesresssssssssessnseses
(017 U [I-T=T (1= USRS
ONAWA SEMIES ....ovcuviereriirreeeeieerissreesstesssnesesnessssssesssessses
OWEJO SEMIES ...oeuirurereeererrecrrsesreseeerarsstssesessecoesssssssassensen
Percival SErIES.......civcvevrierreiieeerereeseeereressenrssssssereeassaenns
SAlIX SEMES ....eeeeerrcrriirerreitrestresresstesseessesssessasessevasetes
SAMPY SEIIES ..cvveriririeeeerrereteeeseee et eresree e st esraansas
Solomon series.....
Steinauer series....
WOOdBUIY SEIIES.......ccceveceereerecercerreceseenne e sesseessessasannens
ZOOK SEIIES ....uveevrririsiinreerrenirtessstresssmsassssssnseressnssesssnnes

Issued October 1980



index to detailed soil map units

Ab—Albaton silty clay, 0 to 1 percent slopes..............
Ac—Albaton silty clay, depressional, 0 to 1 percent
SIOPES ..ottt
Be-—Belfore silty clay loam, O to 2 percent slopes.....
Bf—Belfore silty clay loam, terrace, 0 to 2 percent
SlOPES ..ttt e
Bn—Blencoe silty clay loam, 0 to 1 percent slopes
Bo—Blencoe silty clay, 0 to 1 nercent slopes
Bs—Blyburg silt loam, 0 to 2 percent slopes ..............
BtG—Boone-Rock outcrop complex, 20 to 60
percent SIOPES ......coceveviiecnrnnnnivrniisins s
BuD2—Burchard clay loam, 6 to 11 percent slopes,
LT {0 To [T o F OO
BuE2—Burchard clay loam, 11 to 17 percent slopes,
EFOUEM ..o ereesnesse e e eesaenens
Ca—~Calco silty clay loam, 0 to 2 percent slopes .......
Cb—_Calco silty clay loam, wet 0 to 2 percent
SlOPES ..o e
Cd—Carr silt loam, 0 to 2 percent slopes....................
Cf—Colo silt loam, overwash, 0 to 1 percent slopes .
Cg—~Colo silty clay loam, 0 to 1 percent slopes.........
CrD2—Crofton silt loam, 6 to 11 percent slopes,
(=T (0 T0{ =T [PPSOV
CrE2—Crofton silt loam, 11 to 15 percent slopes,
=100 [=To FR ST SO PR RUPPO
Fm—Fillmore silt loam, 0 to 1 percent slopes.............
Fo—Forney silty clay, 0to1 percent slopes...............
Gb—Grable silt loam, 0 to 2 percent slopes................
He—Haynie silt loam, 0 to 2 percent slopes...............
Hf—Haynie silt loam, channeled..........ccccocciicnncctane,
Hg—Haynie Variant silt loam, 0 to 1 percent slopes.
Hp—HoIIy Springs silty clay. Ioam 0 to 1 percent
SlOPES...corirrrrrivereresrestren e raestet e resteteneesarenes
IdD2—Ida silt loam, 6 to 11 percent slopes, eroded..
IdE—Ida silt loam, 11 to 17 percent slopes.................
IdE2—Ida silt loam, 11 to 17 percent slopes, eroded
idF—Ida silt loam, 17 to 30 percent slopes.......cc........
IdF2—Ida silt loam, 17 to 30 percent slopes, eroded
IdG—Ida silt loam, 30 to 60 percent slopes................
JuC—Judson silty clay loam, 2 to 6 percent slopes...
Kg—Kennebec silt loam, ChaNNE!ed. .....oooreeerreererersen
Ko—Kennebec silt loam, occasionally flooded, 0 to
2 percent SIOPES ......cccreerrrerrerrestiininsenmsresis e
Lu—Luton silty clay, 0 to 1 percent slopes..................
Ma—Marshall silty clay loam, 0 to 2 percent slopes..

MaC—Marshall silty clay.loam, 2 to 6 percent
SlOPES ..ttt a e e
MaC2—Marshall silty clay loam, 2 to 6 percent
slopes, eroded ..........ccoveeveieernnenieneere e
Mb—Marshall silty clay loam, terrace, 0 to 2 percent
SlOPES...ceierrreiriireirr e et
Mk—Modale silt loam, 0 to 2 percent slopes
MnD—Monona silt Ioam 6 to 11 percent slopes........
MnD2—Monona silt Ioam, 6 to 11 percent slopes,
roded......eoiiecr e e
MnE—Monona silt loam, 11 to 17 percent slopes......
MnE2—Monona silt Ioam 11 to 17 percent slopes,
ErOAed.......oiieeiecrrrret et s s
Mo—Moody silty clay loam, O to 2 percent slopes.....
MoC—Moody silty clay loam, 2 to 6 percent slopes..
MoC2—Moody silty clay loam, 2 to 6 percent
slopes, eroded ...........cceeveircvricnneeneneee e
MoD—Moody silty clay loam, 6 to 11 percent slopes
MoD2—Moody silty clay loam, 6 to 11 percent
Slopes, roded...........cccevreeveeeerieereererenreereseree s
Mt—Moody silty clay loam, terrace, 0 to 2 percent
 SIOPES .ttt
NoD—Nora silty clay loam, 6 to 11 percent slopes....
NoD2—Nora silty clay Ioam 6 to 11 percent slopes,
T=1 (0o [=To OOV USSP SRR
NoE—Nora silty clay loam, 11 to 15 percent slopes..
NoE2—Nora silty clay loam, 11 to 15 percent
slopes, eroded ...
Om—Omadi silt loam, 0 to 1 percent slopes ...
On—Onawa silty clay, 0 to 2 percent slopes
Ow—Owego silty clay, 0 to 1 percent slopes............. ’
Pe—Percival silty clay, 0 to 2 percent slopes .............
Pg—Pits, gravel ... e
Sa—Salix silty clay loam, 0 to 1 percent slopes.........
SbC—Sarpy fine sand, 0 to 6 percent slopes.............
SgC—ISarpy -Grable Vanant complex, 0 to 6 percent
o SIOPES et e et rens
So—Solomon silty clay, 0 to 1 percent slopes............
StF2—Steinauer clay loam, 11 to 30 percent slopes,
€roded.......ocvereirrereint et
Wo—Woodbury silty clay, 0 to 2 percent slopes........
Zn—Zoo0k silt loam, overwash, 0 to 2 percent slopes
Zo—2Z00k silty clay loam, O to 1 percent slopes.........
Zw—Zook silty clay, 0 to 1 percent slopes..................




summary of tables

Temperature and precipitation (1abl1e 1) ........covoeeererreerircnncsiseiseesnirecrsesneanes 122

Freeze dates in spring and fall (table 2) .........ccocoeeeveeererrcrscrininrinnnnciincsecnnens 123
Probability. Temperature.

Growing season (table 3).......ccccn e 123

Probability. Daily minimum temperature.

Acreage and proportionate extent of the soils (table 4) ...........ccceceureurunnee.
Acres. Percent.

Yields per acre of crops and pasture (table 5) .........cccevverenincecceninnnnns . 125

Corn. Soybeans. Winter wheat. Alfalfa hay Grain
sorghum. Brome-alfalfa.

124

Capability classes and subclasses (table 6)..........ccoevoecnniiennneecnnenenn, 128
Total acreage. Major management concerns. ‘

Windbreaks and environmental plantings (table 7).........ccvevcenenisinecerieniens 129
Trees having predicted 20-year average heights.

Recreational development (table 8)...........ccoccuuveeerrereeeeicrsneernereriessisissseisesnans 133
Camp areas. Picnic areas. Playgrounds. Paths and trafls.
Golf fairways.

Wildlife habitat (table 9) ......cccoeverevirererereree et 137

Potential for habitat elements. Potential as habitat for—
Openland wildlife, Woodland wildlife, Wetland wildlife.

Building site development (table 10) ... 140
Shallow excavations. Dwellings without basements.
Dwellings with basements. Small commercial buildings.
Local roads and streets. Lawns and landscaping.

Sanitary facilities (1able 11)..ccccu e 144

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

for landfill.

Construction materials. (table 12) ..o 148
Roadfill. Sand. Gravel. Topsoil.

Water management (1able 13)........cccininennernsse e 151

Limitations for—Pond reservoir areas; Embankments,
dikes, and levees. Features affecting—Drainage, Irrigation,
Terraces and diversions, Grassed waterways.

Engineering index properties (table 14) ..o 154
Depth. USDA texture. Classification—Unified, AASHTO.
Fragments more than 3 inches. Percentage passing
sieve—4, 10, 40, 200. Liquid limit. Plasticity index.



Vi

Physical and chemical properties of the soils (table 15) ..........ccccoovnnnennns
Depth. Clay. Moist bulk density. Permeability. Available
waler capacity. Reaction. Shrink-swell potential. Erosion
factors. Wind erodibility group. Organic matter.

Soil and water features (table 16)........cccoveciecrveriercrcirccercrrenrr e
Hydrologic group. Flooding. High water table. Bedrock.
Potential frost action. Risk of corrosion.

Engineering index test data (table 17) ...,
Classification. Grain-size distribution. Liquid limit. P/ast;c;ty
index. Specific gravity.

Classification of the soils (table 18).....ccuevirvievrvrrcrcicceccercercre s ereres
Family or higher taxonomic class.



foreword

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

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

it

Benny Martin
State Conservationist
Soil Conservation Service

vii






soil survey of

Burt County, Nebraska

By Dean W. DaMoude, Soil Conservation Service

Fieldwork by Dean W. DaMoude and Mark E. Willoughby, Soil Conservation Service
and Douglas A. Witte, Michae! D. Oja, David G. Roberts, and
Charles E. Morris, Conservation and Survey Division, University of Nebraska

United States Department of Agriculture, Soil Conservation Service
in cooperation with the University of Nebraska, Conservation

and Survey Division

BURT COUNTY is in the northeastern part of
Nebraska (fig. 1). It is bordered on the south by
Washington and Dodge Counties; on the west by
Cuming, Dodge, and Thurston Counties; on the north by
Thurston County; and on the east by the Missouri River.
Burt County has a total land area of 308,928 acres, or
about 483 square miles. Tekamah, the county seat, is
the largest town. Other towns in the county are Lyons,
Oakland, Decatur, and Craig.

Farming and businesses related to farming are leading
occupations in the county and provide a stable and
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Figure 1.—Location of Burt County in’ Nebraska.

prosperous foundation for the economy. However, other
commerce and industry are also important in the towns
of Tekamah, Oakland, and Lyons. Corn, soybeans, and
alfalfa are extensively grown throughout Burt County,
and lesser amounts of small grain and sorghum are
grown. These crops provide cash income as well as
most of the feed needed for the cattle, hogs, and sheep.

Soils in the stream valleys formed in alluvium or a
mixture of alluvium and colluvium. These soils are mainly
clayey and silty, but some soils adjacent to the Missouri
River are sandy. Because of a seasonal high water table
and flooding, wetness is a main hazard to the soils on
low bottom lands. The principal concerns of
management are maintenance of fertility, organic matter,
and surface drainage, improvement of tiith on the clayey
soils, and management of water for irrigation.

The major soils on uplands forred in loess and are
silty. The soils of minor extent formed in glacial till and
colluvium. Water erosion is the principal hazard on the
upland soils. Conservation of water by controlling runoff,
maintenance of organic matter, and improvement of
fertility are major concerns of management.

Soils in Burt County range from nearly level to very
steep. About 44 percent of the soils are nearly level with
less than 2 percent slope; about 22 percent are gently
sloping with 2 to 6 percent slope; about 16 percent are
strongly sloping with 6 to 11 percent slope; about 14
percent are moderately steep with 11 to 17 percent



slope; about 3 percent are steep with 17 to 30 percent
slope; and less than 1 percent are very steep with 30 to
60 percent slope.

The soils are generally well suited to the common
cultivated crops. About 84 percent of the county is
cropland. The remainder is rangeland, woodland, and
other areas such as towns, farmsteads, roads, water,
and wasteland. About 12 percent of Burt County is
dryland farmed and is in capability class |, 37 percent is
in class Il, 30 percent is in class lll, and 14 percent is in
class IV. Less than 0.5 percent of the county is in class
V, 5 percent is in class VI, 0.5 percent is in.class VI, and
less than 0.1 percent is in class VIIl. About 0.9 percent
of the county is water areas.

About 2 percent of the soils in the county are
excessively drained, 60 percent are well drained, 5
percent are moderately well drained, 12 percent are
somewhat poorly drained, 17.5 percent are poorly
drained, and 0.5 percent are very poorly drained. Soils in
Burt County are deep, except for a small acreage that is
moderately deep over sandstone.

Nearly all soils in Burt County are silty or clayey. A few
areas on.the Missouri River bluffs and adjacent to the
Missouri River are sandy. The soils formed.in loess,
glacial till, alluvium, or colluvium.

The first soil survey of Burt County was made in 1922
(3). This survey updates the first survey and provides
additional information and larger maps that show the
soils in greater detail.

general nature of the county

This section provides general information about Burt
County. It discusses history and population; climate;
geology; ground water supply; physiography, relief, and
drainage; manufacturing and business services of
agriculture; transportation; school and church facilities;
and trends in farming and soil use.

history and population

The first permanent settiement in Burt County was
made in 1854 on the site of a claim staked out by B. R.
Falson.

Burt County was one of the eight original counties in
Nebraska. It was named in honor of Nebraska’s first
territorial governor, Francis G. Burt. The county was
organized in 1854. It originally consisted of a large
portion of the northeastern part of Nebraska; however, it
was reduced to its present size by legislative action on
February 12, 1879.

Before 1920, many small towns were in Burt County,
but as transportation improved the small communities
that were less important to the farmers began to
disappear. The towns remaining are Tekamah, Oakland,
Lyons, Craig, and Decatur.

Soil Survey

The population of Burt County was 12,559 in 1920 and
9,247 in 1970. Most residents have vocations related to
agriculture or earn their living.by farming.

climate

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

Winter in-Burt County is cold; summer is generally
quite hot but has occasional cool spells. Precipitation in
winter is frequently snowfall. Precipitation during warm
months is chiefly showers that result when warm, moist
air moves in from the south. Rainfall from the showers
often is heavy. Total annual rainfall is normally adequate
for corn, soybeans, and small grain.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Tekamah in the
period 1951 to 1973. Table 2 shows probable dates of
the first freeze in fall and the last freeze in spring. Table
3 provides data on length of the growing season.

in winter the average temperature is 25 degrees F,
and the average daily minimum temperature is 14
degrees. The lowest temperature on record, which
occurred at Tekamah on January 29, 1966, is -22
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 13, 1954, is 107 degrees.

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

The total annual precipitation is 22 inches. Of this, 80
percent usually falls in April through September, which
includes the growing season for most crops. In 2 years
out of 10, the rainfall in April through September is less
than 18 inches. The heaviest 1-day rainfall during the
period of record was 3.12 inches at Tekamah on April
21, 1954. Thunderstorms occur on about 50 days each
year, and most occur in summer.

Average seasonal snowfall is 31 inches. The greatest
snow depth at any one time during the period of record
was 30 inches. On an average of 18 days, at least 1 inch
of snow is on the ground. The number of such days
varies greatly from year to year.

The average relative humidity in 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 50 percent in winter.
The prevailing wind is from the south-southeast. Average
windspeed is highest, 12 miles per hour, in spring.

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

geology

The uppermost units of bedrock underlying Burt
County include sandstone and shale of the Dakota
Group (Lower Cretaceous age) and limestone and shale
of Pennsylvanian age. The Dakota Group underlies the
western three-fourths of the county, which is the area
from the Missouri River bluffs westward and the extreme
western part of the Missouri River bottom lands. Rocks
of the Dakota Group are exposed at the land surface in
places along the Missouri River bluffs and in some
deeply incised valley areas along EIm and Tekamah
Creeks. In most of the Missouri River bottoms, bedrock
of the Dakota Group has been eroded -away and the
Pennsylvanian Shale and Limestone are the uppermost
bedrock. The Pennsylvanian bedrock does not crop out
in the county and is generally overlain by 90 to 110 feet
of Quaternary age alluvium.

Unconsolidated materials overlying the bedrock range
in thickness from less than 100 feet in the drainageways
along the bluffs, and in some parts of the Logan Creek
and Missouri River Valleys, to as much as 300 feet in the
upland area southeast of Bertha (east of Oakland).
Glacial till overlies the bedrock everywhere, except in the
Missouri River and Logan Creek Valleys where it has
been removed by erosion. In some areas, deposits of
sand and gravel are in or at the base of the till and are
generally thickest where they fill bedrock valleys. Thick
deposits of sand and gravel are present beneath the
Missouri River Valley and under much of the Logan
Creek Valley and the adjacent stream terraces. A mantle
of loess covers all the uplands and in many places is
more than 50 feet thick.

ground water supply

The availability of ground water for domestic, livestock,
and irrigation uses varies across the county. It depends
upon the occurrence of saturated geologic materials that
yield water to wells at the desired rates.

Along all of the Missouri River bottom lands, adequate
supplies of ground water are available for both domestic
and irrigation purposes.

On uplands between the Missouri River Valley and
Logan Creek Valley, the potential for large capacity
irrigation wells, and in places domestic wells, is much
less than on the bottom lands. In most upland areas,
domestic wells can be located where sand and gravel
fills the bedrock valleys or where thin sandy deposits are
interbedded with the till or outwash silts and clays. in
some parts of the uplands, domestic-and large capacity
wells can be constructed in the Dakota Sandstone. Test
drilling is necessary to determine those areas where
substantial thicknesses of sandstone are present.

In the upland area from the Logan Creek Valley to the
Burt-Cuming County line, substantial thicknesses of sand

and gravel immediately overlie the bedrock in places.
Wells in these places yield small to large amounts of
water.

Water derived from the sand and gravel is generally
quite hard but of suitable quality for domestic and
irrigation purposes. Water from the Dakota sandstone is
generally much more mineralized and in places contains
high concentrations of iron and manganese. Water that
requires treatment for domestic use because of the high
amount of total dissolved solids can be suitable or,
unsuitable for irrigation, depending upon the kind of
dissolved minerals, the soil, and the management.

On January 1, 1978, there were 334 registered
irrigation wells in Burt County. Eighty percent of these
wells were in the Missouri River bottom lands, and 13
percent were along Logan Creek Valley. The remaining 7
percent were in the loess uplands between the Logan
Creek Valiey and the Missouri River.

physiography, relief, and drainage

Burt County is in the Great Plains physiographic
region. The strongest relief in the county occurs in the
bluff areas that border the Missouri River Valley and
Silver, Tekamah, and Blackbird Creeks. These areas are
moderately steep to very steep. Maximum relief between
the ridgetops.and bottom land adjacent to well ‘
entrenched drainageways is about 175 to 225 feet.

Uplands make up about 59 percent of the county.
Drainageways dissect all areas of the uplands, except a
few small, nearly level areas that have shallow
depressions in the western part of the county. The loess
uplands consist of a sequence of ridgetops and side
slopes, alternating with narrow stream valleys. The
ridgetops are generally nearly level to gently sloping. The
side slopes are moderately sloping to very steep.

Valleys of the Missouri River and Logan and Bell
Creeks are nearly level. Small streams and drainageways
transect these valleys to larger streams. Stream terraces
make up 4 percent of the county, and bottom lands
make up about 37 percent.

Burt County is drained mainly by the Missouri River
and Logan, Bell, Silver, Elm, and Tekamah Creeks.
Drainage generally is to the south or southeast, but Elm
Creek and the lower part of Blackbird Creek flow north.
Nearly all of the major creeks flow constantly, except
during prolonged drought.

The lowest point in the county is in the southeastern
corner and is 1,011 feet above sea level. The highest
point is in the northwestern part and is 1,430 feet above
sea level. The elevation at Tekamah is -about 1,025 feet,
at Oakland about 1,295 feet, and at Lyons about 1,299
feet.

manufacturing and business services of
agriculture

Several products that are sold on national markets are
manufactured or produced in Tekamah, Oakland, and



Lyons. These products.include modular homes, welding
gas, irrigation pipes, dairy products, meat products,
alfalfa meal, cornmeal pellets, and seed corn. Some
businesses produce, sell, and service irrigation
equipment and farm machinery.

The livestock feed industry is well established in Burt
County. Cattle, sheep, and hogs are raised and fed. Fat
livestock is shipped to Omaha, or Sioux City, lowa, or
purchased locally by order buyers or meat packers. Dairy
and poultry products produced on the farm are marketed
locally or outside the county. Grain.and feed products
not used on the farm are sold to livestock feeders and
local elevators or to large terminal markets outside the
county. ‘

transportation

Burt County has good transportation facilities.
Railroads provide adequate service to Tekamah,
Oakland, and Lyons. Buslines serve most communities.
Several public and private airstrips are available to small
aircraft. Commercial air services are available at Omaha
and Fremont, Nebraska, and at Sioux City, lowa.

The county is traversed by several all-weather
highways. East-west highways are Nebraska Highway 32
in the southern part of the county and Nebraska
Highway 51 in the northern part. North-south highways
are U. S. Highway 73 in the eastern. part of the county
and U. S. Highway 77 in the western part.

The rural road system is well developed. Most roads
are on section lines and have a gravel or crushed rock
surface. A few rural roads have an all-weather surface.

school and church facilities

Facilities for education through high school are
available in all parts of the county. There are a few
country elementary schools. Elementary and high
schools are in Tekamah, Lyons, Oakland, and Decatur.
Churches are in towns throughout:the county.

trends in farming and soil use

Farming has been a major part of the economic
development in Burt County since the first settlers
staked their claims in 1854. Irrigated acreage increased
from 640 acres in 1954 to 39,000 acres in 1977.
Commercial fertilizers were not in general use before
1954, but 25,494 tons were used in 1977. Nitrogen is the
major plant nutrient supplied by commericial fertilizers.

Corn is the chief cultivated.crop in the county.
Soybeans have steadily increased in acreage since
1954. The acreage of oats planted has shown a
decrease and the acreage of alfalfa, winter wheat, wild
hay, and grass crops has also declined slightly.

The number of livestock for meat production, such as
cattle and hogs, has increased in the past 23 years,
while the number of sheep and chickens has decreased.

Bluegrass sod is a commercial crop on some farms.
Small vegetable gardens on farms provide fresh
vegetables for family use and for some local markets.
Popcorn is a cash crop and is sold outside the county.
The acreage of each of these specialty crops is small.

how this survey was made

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

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

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this
survey.area are described under “General soil map
units” and “Detailed soil map units.”

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

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it can be
used by farmers, rangeland managers, engineers,
planners, developers and builders, home buyers, and
others.



general soil map units

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

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

Because of its 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 soil association differ from place to
place in slope, depth, drainage, and other characteristics
that affect management.

1. Zook-Colo association

Deep, poorly drained and somewhat poorly drained,
nearly level, silly and clayey soils formed in alluvium,; on
bottom lands

This association consists mainly of nearly level areas
on bottom lands in the valleys of Logan, Bell, and
Blackbird Creeks and along the valleys of a few of the
minor creeks. In places, it consists of small areas on
stream terraces and foot slopes. Areas are long and
narrow.

This soil association occupies about 6 percent of the
county. Zook soils make up about 46 percent of this
association, and Colo soils make up about 29 percent.
The remaining 25 percent is soils of minor extent.

The Zook soils are nearly level, deep,-and poorly
drained. They are on the lowest parts of the bottom
lands. Typically, the surface layer is black, firm silty clay
loam about 29 inches thick. The subsoil is very dark
gray, very firm silty clay about 15 inches thick. The
underlying material to a depth of 60 inches is dark gray
silty clay. In places the surface layer is silty clay.

The Colo soils are nearly level, deep, and somewhat
poorly drained. They are slightly higher than Zook soils
on bottom lands. Typically, the surface layer is very dark
brown, black, and very dark gray, firm silty clay loam
about 30 inches thick. Below the surface layer is a layer
that is transitional to the underlying material. It is very

dark gray, mottled, firm siity clay loam about 8 inches
thick. The underlying material is very dark gray and
grayish brown silty clay loam to a depth of 60 inches.

Of minor extent in this association are the. Holly
Springs, Judson, Calco, and Solomon soils. The Holly
Springs and Calco soils are poorly drained, calcareous,
and are on bottom lands. The Judson soils are well
drained, gently sloping, and are on foot slopes. The
Solomon soils are poorly drained, calcareous, clayey,
and are on bottom lands.

Most areas of this association are used for cultivated
crops, mainly corn, soybeans, alfalfa, small grain, and
sorghum. A few areas are planted to introduced grasses
that are used for pasture or cut for hay. Most of the
areas are farmed under dryland conditions, but some
areas are irrigated. Irrigation is by the gravity method or
by sprinklers, and the water is pumped from wells or
from Logan or Bell Creeks.

Wetness resulting from the underlying water table and
occasional flooding are the principal concerns of
management. Surface drainage is needed in places,
particularly on the Zook soils. Subsurface perforated tile
is suitable for improving drainage on the more permeable
Colo soils. Effective drainage aids in more timely tillage
operations. Maintaining high fertility, maintaining good
tilth on the clayey soils, and good management of
irrigation water are also concerns.

Farms average about 240 acres. Few farmsteads are
in this association because of the flooding and wetness.
Farming is diversified. It consists mainly of a combination
of cash-grain farming and livestock operations. Soybeans
and some alfalfa hay are grown for cash. However, most
of the grain and hay is fed to cattle and hogs that are
being raised for market. Most cash crops and livestock
are marketed locally, but some livestock is shipped to
terminal markets outside the county. Some farms are
used for dairying. Some of the milk produced is shipped
by trucks to dairy processing plants outside the county.
Markets for produce are readily available.

2. Moody-Nora-Judson association

Deep, well drained, nearly level to strongly sloping, silty
soils formed in loess and colluvium; on uplands and foot
slopes

This association consists mainly of alternating divides
on uplands that are dissected by narrow drainageways.
Nearly level areas are on the broad divides. The narrow



divides and colluvial foot slopes are gently sloping, and
the side slopes are strongly sloping (fig. 2).

This association occupies about 36 percent of the
county. Moody soils make up about 51 percent of this
association, Nora soils 20 percent, and Judson soils 11
percent. The remaining 18 percent is soils of minor
extent.

The Moody soils are nearly level to strongly sloping,
deep, and well drained. They are on broad divides,
ridgetops, and side slopes of the loess uplands.
Typically, the surface layer is very dark grayish brown,
friable silty clay loam about 11 inches thick. The subsoil
is dark brown, brown, and pale brown, friable silty clay
loam about 42 inches thick. The underlying material is
yellowish brown silty clay loam to a depth of 60 inches.

The Nora soils are strongly sloping and moderately
steep, deep, and well drained. They are on narrow .
ridgetops and side slopes of loess uplands. Typically, the
surface layer is very dark grayish brown, friable silty clay
loam about 10 inches thick. The subsoil is very dark
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grayish brown, dark brown, and olive brown, friable silty
clay loam and silt loam about 20 inches thick. The
underlying material is light olive brown and grayish brown
silt loam to a depth of 60 inches.

Judson soils are gently sloping, deep, and well
drained. They are on colluvial foot slopes at the base of
adjacent loess: uplands. Typically, the surface layer is
very dark brown, black, and very dark grayish brown,
friable silty clay loam about 34 inches thick. The subsoil
is brown and dark yellowish brown, friable silty clay loam
to a depth of 60 inches.

Of minor extent in this association are the Colo,
Belfore, Calco, Kennebec, and Crofton soils. The Colo
soils are nearly level and somewhat poorly drained. They
are on bottom lands along the lower reaches of the
upland drainageways and in the larger stream valleys.
The Belfore soils are nearly leve!, deep, and well
drained. They are on the broad upland divides. The
Calco soils are nearly level, calcareous, and poorly
drained or very poorly drained. They are on narrow
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Figure 2.—Typical pattern of soils in the Moody-Nora-Judson association and their relationship to topography and parent material.
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bottom lands along the upper reaches of the upland
drainageways. The Kennebec soils are nearly level and
moderately well drained. They are on bottom lands of
the large upland drainageways. The Crofton soils are
strongly sloping to moderately steep and well drained.
They are on convex ridges and hillsides of the loess
uplands.

Most areas of this association are used for cultivated
crops, mainly corn, soybeans, alfalfa, small grain, and
grain sorghum. Some small areas are planted to
introduced grasses or a mixture of grasses and legumes.
Some farms are irrigated by gravity methods or by
sprinklers, generally the self-propelled, rotary type. Corn,
soybeans, and alfalfa are the major irrigated crops. The
potential for irrigation is moderate because a sufficient
supply of irrigation water is not available in some areas.

Controlling erosion, conserving water, and maintaining
fertility are the chief concerns of management. Wetness
limits uses of the soils in some areas in the upland
drainageways.

Farms average about 300 acres. Farming is diversified.
The main enterprise is a combination of cash-grain

farming and livestock operations. Soybeans are grown
for cash. Much of the grain and hay is fed to cattle and
hogs that are fattened for market. Most of the other farm
produce is marketed locally. Fattened cattle and hogs
commonly are marketed locally or shipped to terminal
markets.

3. Ilda-Monona-Judson association

Deep, well drained to excessively drained, gently sloping
to very steep, silly soils formed in loess and colluviumn;
on uplands and foot slopes

This association consists of areas on loess uplands,
bluffs, and foot slopes. The bluffs border the Missouri
River Valley and are mainly loess and sandstone. The
strongly sloping or moderately steep loess uplands are
adjacent to the bluffs. These uplands are dissected by
many drainageways that drain directly into the Missouri
River (fig. 3). The gently sloping, colluvial foot slopes are
adjacent to the uplands.

This association occupies about 23 percent of the
county. Ida soils make up about 30 percent of this
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Figure 3.—Typical pattern of soils in the lda-Monona-Judson association and their relationship to topography and parent material.



association, Monona soils 21 percent, and Judson soils
15 percent. The remaining 34 percent is soils of minor
extent.

The Ida soils are strongly sloping to very steep. They
are on narrow ridgetops and side slopes and are the
dominant soils on bluffs of the Missouri River Valley.
They are deep, well drained to excessively drained, and
calcareous. Typically, the surface layer is dark brown,
very friable silt loam about 7 inches thick. Beneath this
the underlying material is brown and yellowish brown,
calcareous silt loam to a depth of 60 inches.

The Monona soils are strongly sloping to moderately
steep. They are on side slopes of the loess uplands, and
are commonly in areas that are dissected by many
drainageways and gullies. These soils are deep and well
drained. Typically, the surface layer is very dark grayish
brown, friable silt loam about 11 inches thick. The
subsoil is dark brown and brown, friable silt loam about
19 inches thick. The underlying material to a depth of 60
inches is brown silt loam. ,

The Judson soils are gently sloping. They are on foot
slopes below loess uplands and are deep and well
drained. Typically, the surface layer is'very dark brown,
black, and very dark grayish brown, friable silty clay loam
about 34 inches thick. The subsoil is brown and dark
yellowish brown, friable silty clay loam to a depth of 60
inches.

Of minor extent in this association are the Buchard,
Colo, Marshall, Steinauer, and Kennebec soils. The
Burchard soils are strongly sloping to moderately steep
and are on the lower side slopes and rounded knobs.
They formed in glacial till. The Colo soils are nearly level,
somewhat poorly drained, and are on bottom lands along
lower reaches of the upland drainageways. The Marshall
soils are nearly level to gently sloping, well drained, and
are on the loess uplands. The Steinauer soils are
excessively drained, moderately sloping to steep, and
are on side slopes of the glacial till uplands. The
Kennebec soils are moderately well drained, nearly level,
and are on bottom lands.

Most areas of this association are used for cultivated
crops, mainly corn, soybeans, alfalfa, small grain, and
grain sorghum. A few areas are planted to introduced
grasses and are used for pasture. Native grasses or
stands of native trees are in small areas. The grasses
are grazed or cut for hay. A small acreage of this
association is irrigated by center-pivot sprinklers with
water from deep wells. Deep wells that supply sufficient
water for irrigation are difficult to obtain in this
association.

Controlling erosion, conserving water, and maintaining
fertility are the principal concerns of management.
Wetness and occasional flooding delay planting early in
spring in some years.

Farms average about 320 acres. Farming is diversified.
The main enterprise is cash crops. There are some
cash-grain farms and some livestock operations.
Soybeans and most of the corn and alfalfa hay are
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grown for cash. Some grain and hay is fed to cattle and
hogs that are being fattened for market. Most of the
farm produce is marketed locally. Fattened cattle and
hogs are commonly marketed locally or are shipped to
terminal markets. Markets for most farm products are
readily available.

4. Luton-Solomon-Forney association

Deep, poorly drained, nearly level, clayey soils formed in
alluvium; on bottom lands

This association consists of nearly level areas on high
bottom lands in the Missouri River Valley (fig. 4). The
soils formed in fine textured sediment deposited by
water. The seasonal high water table fluctuates between
a depth of 1 and 3 feet, but is generally at a depth of
about 4 feet in the growing season.

This association occupies about 18 percent of the
county. Luton soils make up about 24 percent of this
association, Solomon soils 18 percent, and Forney. soils
16 percent. The remaining 42 percent is soils of minor
extent.

The Luton soils are on the lower parts of the
landscape. They are deep, nearly level, and poorly
drained. Typically, the surface layer is very dark gray and
black, very firm silty clay about 27 inches thick. The
subsoil is dark olive gray and olive gray, very firm silty
clay about 19 inches thick. The underlying material is
olive gray clay to a depth of 60 inches.

The Solomon soils are on the lowest part of the
landscape. They are deep, nearly level, and poorly
drained. Typically, the surface layer is black, very firm,
calcareous silty clay about 20 inches thick. The subsoil is
very dark gray, very firm, mottled silty clay about 20 -
inches thick. The underlying material is dark gray silty
clay to a depth of 60 inches. Fragments of snail shells
and carbonate concretions are in most parts of the soil.

The Forney soils are on slightly higher positions than
Solomon or Luton soils. They are deep, nearly level, and
poorly drained. Typically, the surface layer is very dark
gray, very firm silty clay about 9 inches thick. The
underlying material is dark grayish brown, black, and
dark olive gray stratified silty clay to a depth of 60
inches. ’

Of minor extent in this association are the Blencoe,
Blyburg, Owego, Holly Springs, Salix, Omadi, and
Woodbury soils. The Blencoe, Blyburg, Salix, and Omadi
soils are nearly level and are in slightly higher areas of
the bottom lands. The Holly Springs, Woodbury, and
Owego soils are in the low areas at about the same
elevation as the major soils.

Most areas of this association are used for cultivated
crops. The principal crops are corn, soybeans, alfalfa,
and grain sorghum. A few areas are planted to
introduced grasses and are commonly used for grazing.
Some areas of this association are irrigated. Irrigation is
by gravity methods or by center-pivot sprinklers, and
generally the water is pumped from wells. Occasional
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Figure 4.—Typical pattern of soils in the Luton-Solomon-Forney and the Haynie-Albaton-Sarpy associations and their relationships to
topography and parent material.

flooding, wetness due to the water table, and poor soil
workability are the major concerns of management.
Surface ditches or land grading is generally needed to
improve the drainage and permit timely tillage
operations. Maintaining soil fertility, improving tilth on the
clayey soils, and good water management of irrigation
water are also concerns.

Farms average about 320 acres. Few farmsteads are
in this association because of the flooding hazard and
soil wetness. Cash-grain farming is the main enterprise.
Most of the grain and hay are sold locally. Some grain is
shipped to markets outside the county.

5. Haynie-Albaton-Sarpy association

Deep, moderately well drained, poorly drained, and
excessively drained, nearly level and gently sloping, silty,
clayey, and sandy soils formed in alluvium; on bottom
lands

This association consists of areas on low bottom lands
in the Missouri River Valley. The areas are nearly level,

except some sandy areas near the river (see fig. 4). The
soils formed in clayey, silty, or sandy sediment deposited
by floodwater.

This association occupies about 8 percent of the
county. Haynie soils make up about 26 percent of the
association, Albaton soils 20 percent, and Sarpy soils 16
percent. The remaining 38 percent is soils of minor
extent.

The Haynie soils are nearly level, deep, and
moderately well drained. They are on the higher parts of
the landscape. Typically, the surface layer is very dark
grayish brown, very friable silt loam about 7 inches thick.
The upper part of the underlying material is dark grayish
brown, mottled, stratified silt loam and very fine sandy
loam. Below this to a depth of 60 inches, the underlying
material is dark grayish brown, mottled silt loam that has
thin layers of silty clay loam and silty clay.

The Albaton soils are nearly level, deep, and poorly
drained. They are on the lowest part of the landscape.
Typically, the surface layer is very dark grayish brown,
very firm silty clay about 8 inches thick. The underlying
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material is dark grayish brown, dark gray, and olive gray,
mottled, stratified silty clay to a depth of 60 inches.

The Sarpy soils are nearly level to gently sloping,
deep, and excessively drained. They are on bottom
lands that are near channels of the Missouri River.
Typically, the surface layer is dark grayish brown, loose
fine sand about 4 inches thick. The underlying material is
grayish brown, calcareous fine sand to a depth of 60
inches.

Of minor extent in this association are the Onawa,
Grable, Modale, and Percival soils. These soils are
nearly level and are on slightly higher positions in the
landscape than the Albaton soils.

Most areas of this association are used for cultivated
crops. The principal crops are corn, soybeans, and grain
sorghum. Small areas have been planted to introduced
grasses and are used for grazing. Along the Missouri
River, trees are in small areas. Some farms are irrigated
by gravity methods or by center-pivot sprinklers. Corn
and soybeans are the principal irrigated crops. Potential
for irrigation is high because a good supply of
underground water is available.

Occasional flooding is the principal hazard to soils in
this association, and wetness from the underlying water
table is the principal limitation. Surface drainage is
needed in places, particularly on the fine textured soils.
A good drainage system aids timely tillage operations.
Maintaining high fertility, increasing tilth on the Albaton
soils, controlling weeds, and good management of
irrigation water are the major concerns.

Farms average about 340 acres. Few farmsteads are
in this association because of the flooding and wetness.
Cash-grain farming is the main enterprise. Most of the
grain crops are marketed locally, but some are shipped
to grain terminals. Markets for most farm products are
easily available.

6. Belfore-Moody-Marshali association

Deep, well draineqd, nearly level, silly soils formed in
loess; on stream terraces

This association consists mainly of nearly level areas
on stream terraces that are a part of the Logan Creek
and Missouri River Valleys.

This association occupies about 4 percent of the
county. Belfore soils make up about 67 percent of the
association, Moody soils 15 percent, and Marshall soils
13 percent. The remaining 5 percent is soils of minor
extent.

The Belfore soils are nearly level, deep, and well
drained, They are on broad, nearly level stream terraces
west of Logan Creek. Typically, the surface layer is very
dark grayish brown, friable silty clay loam about 16
inches thick. The subsoil is dark brown and brown,
friable silty clay loam about 30 inches thick. The
underlying material is brown and pale brown silty clay
loam to a depth of 60 inches.

The Moody soils are nearly level, deep, and well
drained. They are on stream terraces east of Logan
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Creek. Typically, the surface layer is very dark grayish
brown, friable silty clay loam about 15 inches thick. The
subsoil is brown and yellowish brown, friable silty clay
loam. The underlying material is yellowish brown silty
clay loam to a depth of 60 inches.

The Marshall soils are nearly level, deep, and well
drained. They are on stream terraces in the Missouri
River Valley. Typically, the surface layer is very dark
gray, friable silty clay loam about 15 inches thick. The
subsoil is friable silty clay loam about 33 inches thick.
The upper part of the subsaoil is dark brown, the middle
part is dark yellowish brown, and the lower part is
yellowish brown. The underlying material is yellowish
brown silty clay loam to a depth of 60 inches.

Of minor extent in this association are the Colo, Calco,
and Judson soils. The somewhat poorly drained Colo
and Calco soils are on bottom lands. The well drained
Judson soils are on foot slopes on the loess uplands.

Most areas of this association are used for cultivated
crops, mainly corn, soybeans, alfalfa, grain sorghum, and
small grain. A few areas are planted to introduced
grasses that are grazed or cut for hay. Some areas in
this association are irrigated by gravity methods or
sprinklers. Water is pumped from wells or from Logan
Creek. The potential for irrigation is good because a
sufficient supply of irrigation water is generally available.

Conserving water, maintaining fertility, and controlling
weeds are the principal concerns of management.

Farms average about 240 acres. Farming is diversified.
The main enterprise is a combination of cash-grain
farming and livestock and dairy operations. Soybeans
are grown for cash. Much of the grain and hay is fed to
cattle and hogs that are raised and fattened for market.
Fattened cattle and hogs commonly are marketed
locally. Most of the farm produce is marketed locally, but
a small percentage is shipped to terminal markets.
Markets are readily available.

7. lda-Burchard-Steinauer association

Deep, well drained to excessively drained, strongly
sloping to very steep, silly and loamy soils formed in
loess and glacial till; on uplands

This association consists of areas on uplands. A part
of the areas are on bluffs that border the Missouri River
Valley. The rest are on strongly sloping or moderately
steep side slopes and ridgetops that are dissected by
creeks and intermittent drainageways that drain to the
Missouri River. Most areas are convex, but the lower
slopes in some areas are concave.

This association occupies about 5 percent of the
county. Ida soils make up about 32 percent of the
association, Buchard soils 27 percent, and Steinauer
soils 17 percent. The remaining 24 percent is soils of
minor extent. :

The Ida soils are strongly sloping to very steep. They
are deep, well drained to excessively drained, and
calcareous. These soils are on narrow, convex ridgetops
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and side slopes on uplands. They formed in loess.
Typically, the surface layer is dark brown, friable silt ioam
about 8 inches thick. The underlying material is brown,
calcareous silt loam to a depth of 60 inches.

The Burchard soils are strongly sloping to moderately
steep. They are deep, well drained, and moderately
permeable. These soils are on lower concave side
slopes and low, rounded, convex knolls. They formed in
glacial till. Typically, the surface layer is dark grayish
brown, firm clay loam about 8 inches thick. The subsoil
is dark yellowish brown and light olive brown, firm clay
loam about 22 inches thick. The lower part of the subsoil
is mottled and has many small masses of soft lime. The
underlying material is mottled, light olive brown clay loam
to a depth of 60 inches.

The Steinauer soils are moderately steep to steep.
They are deep, somewhat excessively drained, and
calcareous. These soils are on convex side slopes on
uplands, commonly in a band along the middie or upper
part of the slope. They are also on narrow, convex
ridgetops and points of ridges. These soils formed in
glacial till. Typically, the surface layer is dark grayish
brown, firm clay loam about 7 inches thick. Beneath this
is the clay loam underlying material. The upper part of
the underlying material is pale brown and has reddish
brown mottles and soft masses of lime; the lower part to
a depth of 60 inches is pale brown and has concretions
of lime.

Of minor extent in this association are the Monona,
Judson, Colo, and Kennebec soils. The Monona soils are
strongly sloping to moderately steep and well drained.
They are on side slopes of loess uplands. The Judson
soils are gently sloping and well drained. They are on
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colluvial foot slopes at the base of adjacent uplands.

The Colo soils are nearly level and somewhat poorly
drained. They are on bottom lands along the lower
reaches of narrow, upland drainageways. The Kennebec .
soils are moderately well drained and nearly level. They
are on bottom lands of drainageways.

Most areas of this association are used for cultivated
crops. The principal crops are corn, alfalfa, small grain,
and grain sorghum. Some soybeans are grown. A few
areas are planted to introduced grasses and are used for
pasture. Small areas of native rangeland or stands of
native trees are along the bluffs or creek bottoms. The
native grasses are grazed by cattle or cut for hay. Deep
wells that supply sufficient water for irrigation are
extremely difficult to obtain in this association.

Controlling erosion, conserving water, and maintaining
fertility are the principal concerns of management.
Wetness and occasional flooding delay planting early in
spring in some years on the bottom lands in upland
drainageways.

Farms average about 400 acres. Farming is diversified.
About half of the farm enterprises are a combination of
cash-grain farms and livestock operations. The rest are
cash-grain farms. Soybeans, winter wheat, and most of
the corn are grown for cash. However, most of the hay,
grain sorghum, and oats are fed on the farm to cattle
and hogs that are fattened for market.

Nearly all the farm produce is marketed locally.
Fattened cattle and hogs commonly are marketed
locally, but a small percentage of the livestock is shipped
to terminal markets in large cities. Markets are readily
available.
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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 series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into so//
phases. Most of the areas shown on the 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, Crofton silt loam, 6 to 11
percent slopes, eroded, is one of several phases in the
Crofton 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 that occur
as areas so intricately mixed or so small that they cannot
be shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Sarpy-Grable Variant complex, 0 to 6 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. These
dissimilar soils are described in each map unit. Also,

some of the more unusual or strongly contrasting soils
are identified by a special symbol on the soil maps.

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

Some soil boundaries and soil names may not match
those of adjoining areas in adjacent counties. This can
be a result of changes in mapping guidelines, slope
groupings, correlation procedures, or concepts of soil
classification.

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

Ab—Albaton silty clay, 0 to 1 percent slopes. This
soil is deep, nearly level, and poorly drained. It is on
bottom lands in the Missouri River Valley. This soil is
occasionally flooded. Areas range from 10 to 100 acres.

Typically, the surface layer is very dark grayish brown,
very firm silty clay about 8 inches thick. The underlying
material to a depth of 60 inches is stratified, dark grayish
brown and dark gray, mottled silty clay. The profile is
calcareous throughout.

Included with this soil in mapping are small areas of
Modale silt loam, Onawa silty clay, and Percival silty
clay. Shallow swales and old stream channels are in
some areas. The included soils are in slightly elevated
areas and make up less than 5 percent of this map unit.

This Albaton soil has very slow permeability and
moderate available water capacity. Content of organic
matter is moderate, and natural fertility is low. Runoff is
slow. The seasonal high water table ranges from a depth
of about 1 foot in most wet years to a depth of about 3
feet in most dry years. It is slightly lower in the growing
season. Tilth is generally poor, and this soil can be
successfully tilled in only a fairly narrow range of soil
moisture. Shrink-swell potential is high.

Most areas of this soil are used for farming. Some
areas are irrigated. A few areas are in farmsteads and
small wooded areas.
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If this soil is used for dryland farming, it is suited to
corn, soybeans, alfalfa, and sorghum and to introduced
grasses for pasture. The main limitations for dryland
farming are poor surface drainage, slow permeability, a
high water table, and the clayey surface layer. Also,
inadequate moisture as well as an uneven distribution of
moisture limits crop production. To lessen tillage in
spring when this soil is the wettest, many areas are tilled
in fall by discing, plowing, or chiseling. Many areas have
a system of surface ditches to improve runoff.
Conservation tillage practices that keep crop residue on
the surface are needed.

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as alfalfa, tame grasses, and small grain.
Because of the seasonal high water table, wetness is
the main limitation. This soil is very sticky when wet and
very hard when dry, and workability is generally poor. It
should be tilled at the proper moisture content. In places,
some land leveling is needed for gravity irrigation. A
tailwater recovery system can be installed at the lower
end of fields to recycle runoff irrigation water. Irrigation
by sprinkler is suitable, but the low intake rate of this soil
requires a slow application rate. Growing deep rooted
legumes, such as alifalfa, helps improve permeability.

Only a small acreage of this soil is used for introduced
grasses for pasture, although it is well suited to this use.
Most cool-season grasses do well, but commercial
fertilizers are needed to obtain maximum yields. Proper
stocking and restricted use during wet periods help keep
the grasses in good condition.

Where this soil is used for windbreaks, it is suited to
trees and shrubs that tolerate a high water table.
Planting and tillage of the trees are commonly delayed
early in spring because of wetness. Competition from
grasses and weeds is the principal hazard to
establishment of seedlings. Careful spraying with a
suitable herbicide helps control undesirable grasses and
weeds. A light cultivation and supplemental watering can
be used to close cracks caused by shrinking of the soil
in dry weather.

This soil is not suitable for building sites because of
the hazard of flooding, wetness, and high shrink-swell
potential. It is not suited to septic tank absorption fields
because of flooding, wetness, and very slow
permeability. Therefore, alternate sites on other soils that
are suited to these uses should be considered. Sewage
lagoons need to be protected from flooding by dikes.
Roads need to be protected from flooding and wetness.
They should be constructed on suitable, compacted fill
material and have adequate side ditches and culverts.
The low strength and high shrink-swell potential of this
soil are important to the design of roads and streets. The
use of coarse grained material for subgrade or base
material insures better performance. Mixing the base
material with hydrated lime increases strength and helps
prevent excessive shrinking and swelling.

This soil is in capability unit lllw-1 dryland and
capability unit lllw-1 irrigated. It is in windbreak suitability
group 2w.
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Ac—Albaton silty clay, depressional, 0 to 1 percent
slopes. This soil is deep, nearly level, and very poorly
drained. It is in slightly depressed or narrow swalelike
areas on bottom lands in the Missouri River Valley. This
soil is frequently flooded. Areas are long and narrow and
range from 5 to 30 acres.

Typically, the surface layer is very dark gray, very firm
silty clay about 4 inches thick. The upper part of the
underlying material is black, very dark gray, and dark
gray, mottled silty clay that has thin strata of silt loam
and very fine sandy loam less than 3 inches thick. The
lower part of the underlying material is stratified, gray
and olive gray, mottled silty clay. This profile is
calcareous throughout.

Included with this soil in mapping are small intermittent
lakes in the lower channeled areas. These lakes make
up less than 10 percent of this map unit.

This Albaton soil has very slow permeability and
moderate available water capacity. Content of organic
matter and natural fertility are low. Runoff is slow or is
ponded. The seasonal high water table ranges from 6
inches above the surface in wet years to a depth of 2
feet in dry years. Shrink-swell potential is high. Tilth is
poor. This soil is too wet most of the year to cultivate;
however, small areas are cultivated with adjacent fields.

About half of the areas of this soil are wooded; the
rest have been cleared. Only a small acreage is tilled.
Weeds generally take over where cultivation is
attempted.

This soil is not suited to common cultivated crops
because of the high water table, wetness, slow runoff or
ponding, and frequent flooding. Introduced grasses for
pasture are not suited because of the wetness.

This Albaton soil is not suited to windbreaks because
of the high water table, wetness, and frequent flooding.
Trees can be planted by hand to provide habitat for
wildlife.

This soil is not suited to building sites and sanitary
facilities because of the hazard of flooding and ponding
for very long periods; therefore, alternate sites on other
soils that are suited to these uses should be considered.
Roads need to be protected from flooding and wetness.
They should be constructed on suitable compacted fill
material and have adequate side ditches and culverts.
The low strength and high shrink-swell potential of this
soil needs to be considered in the design of roads and
streets. The use of coarse-grained material for subgrade
or base material insures better performance. Mixing the
base material with hydrated lime increases strength and
helps prevent excessive shrinking and swelling. Damage
to roads by frost action can be reduced by the use of a
gravel moisture barrier in the subgrade and by providing
good surface drainage. Crowning the road by grading
helps provide the needed surface drainage. ,

This soil is in capability unit Vw-7 dryland. It is in
windbreak suitability group 10.

Be—Belfore silty clay loam, 0 to 2 percent slopes.
This soil is deep, nearly level, and well drained. This soil
formed in loess on uplands. it generally is on the highest
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part of the landscape on broad divides. Areas range
from 10 to 240 acres.

Typically, the surface layer is friable silty clay loam
about 14 inches thick. It is very dark brown in the upper
part and very dark grayish brown in the lower part. The
subsoil is silty clay loam about 34 inches thick. It is dark
grayish brown and firm in the upper part, dark brown and
dark yellowish brown and firm in the middle part, and
olive brown and friable in the lower part. The underlying
material to a depth of 60 inches is light olive brown,
mottled silty clay loam.

Included with this soil in mapping are small areas of
the poorly drained Fillmore silt loam in shallow
depressions and the gently sloping Moody silty clay loam
on long narrow ridgetops. The included soils make up
about 5 to 8 percent of this map unit.

This Belfore soil has moderately slow permeability and
high available water capacity. Runoff is slow. Moisture is
released readily to plants. Content of organic matter is
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moderate and natural fertility is high. Shrink-swell
potential is high. The rate of water intake is low. Tilth is
good.

Nearly all of the areas of this soil are used for
cultivated dryland crops. A small acreage is irrigated.
Only a few areas are in native vegetation or pasture.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and alfalfa.
Row crops can be grown in consecutive years if proper
amounts and kinds of fertilizers are applied and weeds
and insects are controlled. Conservation of water is an
important concern of management. Conservation tillage
practices, such as disc-plant or chisel-plant, help
conserve moisture and increase the content of organic
matter (fig. 5). Lime is needed to reduce soil acidity if
alfalfa is grown.

If this soil is irrigated, it is suited to corn, soybeans,
grain sorghum, small grain, and alfalfa and to introduced

Figure 5.—Keeping crop residue on the surface of Belfore silty clay loam helps prevent soil blowing and conserves moisture.
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grasses for pasture. Row crops can be grown
continuously if proper amounts and kinds of fertilizers
are applied and if weeds and insects are properly
controlled. Conservation tillage practices help conserve
moisture. Gravity and sprinkler irrigation can be used for
common crops. Land leveling and a tailwater recovery
system are generally needed for the most efficient use of
water for furrow irrigation. The center-pivot sprinkler
irrigation is particularly well suited.

This soil is suited to introduced grasses for pasture.
Pasture is generally smooth brome or a mixture of
smooth brome and alfalfa or orchardgrass and alfalfa.
Overgrazing or grazing when the soil is wet can cause
surface compaction. Proper stocking, rotation grazing,
and application of nitrogen fertilizers help keep the
grasses in good condition.

This Belfore soil is suited to trees and shrubs in
windbreaks. Ability of adapted species to grow is fair.
Competition for moisture from weeds and grasses is the
most important limitation to seedling trees. Weeds can
be controlled in windbreaks by cultivating between the
rows, by hand hoeing within the rows, or by careful use
of appropriate herbicides. Newly planted trees need
suppiemental moisture during periods when rainfall is not
sufficient.

The moderately slow permeability of this soil is a
limitation for septic tank absorption fields, but this can
generally be overcome by increasing the size of the
absorption area. The high shrink-swell potential is a
limitation for building sites. Foundations for buildings
need to be designed so that they have sufficient strength
to withstand the shrinking and swelling. Foundations can
also be backfilled with sand or gravel. The low strength
and high shrink-swell potential of this soil are limitations
for roads and streets. The use of coarser grained
material for subgrade or base material insures better
performance. Mixing the base material with hydrated lime
helps prevent excessive shrinking and swelling and
increases strength. Roads need to be designed so that
the pavement is thick enough to compensate for the low
strength of this soil.

This soil is in capability unit I-1 dryland and capability
unit |-3 irrigated. It is in windbreak suitability group 3.

Bf—Belfore silty clay loam, terrace, 0 to 2 percent
slopes. This soil is deep, nearly level, and weli drained.
It is on stream terraces. Areas range from 6 to 120
acres.

Typically, the surface layer is friable silty clay loam
about 16 inches thick. It is very dark grayish brown. The
subsoil is friable silty clay loam about 30 inches thick. It
is dark brown in the upper part and brown and mottled in
the lower part. The underlying material is brown and pale
brown silty clay loam to a depth of 60 inches. The
underlying material is calcareous, mildly alkaline, and
mottled. In small areas the surface layer is 16 to 24
inches thick, and in places the surface layer is silt loam.

Included with this soil in mapping, and making up less
than 3 percent of the map unit, are a few alkali areas
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that range from 1/2 acre to 3 acres. Also included are
small areas of Moody and Judson soils that make up
about 3 to 10 percent of the map unit. On a low terrace
along Logan Creek, this soil has a seasonal high water
table at a depth of 4 to 8 feet.

This Belfore soil has moderately slow permeability and
high available water capacity. Runoff is slow. Moisture is
released readily to plants. The organic matter content
and natural fertility are moderate. The rate of water
intake is low. Tilth is good. Shrink-swell potential is high.

Nearly all areas of this soil are used for dryland
farming. A few areas are irrigated. Small areas are used
for native grasses, generally in small plots near
farmsteads.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and alfalfa.
Row crops can be grown in consecutive years if proper
amounts and kinds of fertilizers are applied and weeds
and insects are controlled. Conservation of water is an
important concern of management. Conservation tillage
practices and returning crop residue to the soil help
conserve moisture, increase organic matter content, and
improve fertility. Lime is needed to reduce soil acidity if
alfalfa is grown.

If this soil is irrigated, it is suited to corn, soybeans,
grain sorghum, alfalfa, introduced grasses, and small
grain. Row crops can be grown continuously if proper
amounts and kinds of fertilizers are applied and if weeds
and insects are properly controlled. Gravity and sprinkler
irrigation can be used for common crops. Land leveling
and a tailwater recovery system are generally needed for
the most efficient use of water for furrow irrigation. The
center-pivot sprinkler irrigation is particularly well suited.

This soil is suited to introduced grasses for pasture.
Pasture is generally smooth brome or a mixture of
smooth brome and alfalfa or orchardgrass and alfalfa.
Overgrazing or grazing when the soil is wet causes
compaction. Proper stocking, rotation grazing, and
application of nitrogen fertilizers help keep the grasses in
good condition.

This soil is suited to trees and shrubs in windbreaks.
The ability of adapted species to survive is good.
Competition for moisture from weeds and grasses is the
most important limitation to seedling trees in a
windbreak. Weeds can be controlied in windbreaks by
cultivation between the rows, by hand hoeing within the
rows, or by careful use of appropriate herbicides. Newly
planted trees need supplemental moisture during periods
when rainfall is not sufficient.

The moderately slow permeability of this soil is a
limitation for septic tank absorption fields, but this can
generally be overcome by increasing the size of the
absorption area. The high shrink-swell potential is a
limitation for building sites. Foundations for buildings
need to be designed so that they have sufficient strength
to withstand shrinking and sweliing. Foundations can
also be backfilled with sand or gravel. The low strength
and high shrink-swell potential of this soil are limitations
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for roads and streets. The use of coarse-grained material
for subgrade or base material insures better
performance. Mixing the base material with hydrated lime
helps prevent excessive shrinking and swelling and
increases strength. Roads need to be designed so that
the pavement is thick enough to .compensate for the low
strength of this soil.

This soil is in capability unit -1 dryland and capability
unit I-3 irrigated. It is in windbreak suitability group 3.

Bn—Blencoe silty clay loam, 0 to 1 percent slopes.
This soil is nearly level and somewhat poorly drained. It
is on bottom lands in the Missouri River Valley. Areas of
this soil are occasionally flooded. Areas range from 20 to
100 acres.

Typically, the surface layer is silty clay loam about 13
inches thick. The upper 10 inches of the surface layer is
very dark grayish brown and firm. The lower 3 inches is
mottled grayish brown and is friable. The subsoil is firm
and is about 24 inches thick. It is very dark gray silty clay
in the upper part and very dark gray silty clay loam in the
lower part. The underlying material to a depth of 60
inches is dark grayish brown, mottled silt loam.

Included with this soil in mapping are small areas of
Blencoe silty clay at a slightly lower elevation and
Blyburg soils at a slightly higher elevation. The included
soils make up from 3 to 10 percent of this map unit.

This Blencoe soil has slow permeability in the surface
layer and subsoil and moderate permeability in the
underlying material. The available water capacity is high.
Content of organic matter is moderate, and natural
fertility is medium. Runoff is slow. The seasonal high
water table ranges from a depth of about 2 feet in most
wet years to a depth of about 3 feet in most dry years.
Tilth is generally good, and the soil can be cultivated
over a wide range of soil moisture. Shrink-swell potential
is high in the subsoil and moderate in the underlying
material.

About half the areas of this soil are used for dryland
farming. Small areas are irrigated, and a few areas are in
introduced grasses and are used for pasture.

If this soil is used for dryland farming, it is suited to
corn, soybeans, and alfalfa. Flooding, slow runoff, and
the high water table are the principal limitations. Surface
drainage ditches in most areas of this soil help increase
runoff and lessen the wetness. Conservation tillage
practices that leave crop residue on the surface improve
tilth and increase the content of organic matter.

If this soil is irrigated, it is suited to corn, soybeans,
and grain sorghum and to alfalfa, small grain, and
introduced grasses. Soil wetness is the main limitation.
Tillage is commonly delayed early in spring. This soil is
flooded occasionally, but damage to crops generally is
not serious. Leveling is commonly needed for gravity
irrigation. Tailwater recovery systems at the lower end of
fields help recycle the runoff of irrigation water. Irrigation
by sprinklers is well suited to this soil.

This soil is well suited to introduced grasses for
pasture, but only small areas are planted to cool-season
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grasses. Applications of fertilizer are generally needed
for maximum forage production of introduced grasses.
Proper stocking and rotation grazing help keep the
grasses from being overgrazed.

This soil provides a fair site for trees and shrubs in
windbreaks. The survival rate for seedlings is fair, and
good growth can be obtained where the windbreaks are
managed properly. Good seedbed preparation is needed
to establish the trees. Timely cultivation and careful
spraying with selected herbicides help control
competition from weeds and grasses. Species of trees
that tolerate occasional wetness need to be selected.

This soil is not suitable for building sites and septic
tank absorption fields because of the hazard of flooding
and wetness. Sewage lagoons need to be protected
from flooding by dikes or be constructed on compacted
fill to raise the bottom of the lagoon several feet above
the water table. Roads need to be protected from
flooding and wetness. They should be constructed on
compacted fill and have adequate side ditches and
culverts. The low strength and high shrink-sweli potential
of this soil need to be considered in the design of roads
and streets. The use of coarse-grained material for
subgrade or base material insures better performance.
Roads need to be designed so that the pavement is
thick enough to compensate for the low strength. Mixing
the base material with hydrated lime increases strength
and helps prevent excessive shrinking and swelling.
Damage to roads by frost action can be reduced by
providing good surface drainage and by the use of a
gravel moisture barrier in the subgrade. Crowning the
road by grading helps provide the needed surface
drainage.

This soil is in capability unit llw-2 dryland and
capability unit llw-1 irrigated. It is in windbreak suitability
group 2s.

Bo—Blencoe silty clay, 0 to 1 percent slopes. This
soil is nearly level and somewhat poorly drained. It is on
bottom lands in the Missouri River Valley. Areas of this
soil are occasionally flooded. Areas range from 10 to 80
acres.

Typically, the surface layer is very dark gray, very firm
silty clay about 15 inches thick. The subsoil is about 21
inches thick. The upper part of the subsoil is very dark-
gray, very firm silty clay; the middle part is very dark
grayish brown, firm silty clay loam and has reddish brown
mottles; and the lower part is dark grayish brown, firm
silty clay loam. The underlying material is dark grayish
brown silt loam and has yellowish brown mottles. In
small areas the surface layer is silty clay loam.

Included with this soil in mapping are small areas of
Blyburg, Forney, and Luton soils. The Blyburg soils have
less clay in the upper part of the profile and are at a
slightly higher elevation. The Forney and Luton soils
have more clay in the lower part of the profile and are at
a slightly lower elevation. The included soils make up
less than 10 percent of this map unit.
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This Blencoe soil has slow permeability in the surface
layer and subsoil and moderate permeability in the
underlying material. Available water capacity is high.
Content of organic matter is moderate, and natural
fertility is medium. Runoff is slow. The seasonal high
water table ranges from a depth of about 1 foot in most
wet years to a depth of about 3 feet in most dry years.
Tilth is generally poor, and this soil can be successfully
tilled only in a fairly narrow range of soil moisture.
Shrink-swell potential is high in the subsoil and moderate
in the underlying material.

Nearly all areas of this soil are used for dryland
farming. Some areas are irrigated, and a few small areas
are in pasture or in woods.

If this soil is used for dryland farming, it is suited to
corn, soybeans, alfalfa, and grain sorghum and to
introduced grasses for pasture. Poor tilth, slow
permeability, and a high water table are limitations.
Maintaining good tilth and preparing a good seedbed are
difficult. Fall tillage lessens the tillage required in spring
when the soil is wet. In many areas a system of surface
ditches is used to increase runoff. Conservation tillage
practices that keep crop residue on the soil surface,
such as disc-plant, help improve tilth and intake of water.

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum and to close-sown
crops, such as alfalfa, small grain, and introduced
grasses. Wetness caused by the seasonal high water
table is the main limitation. Tillage is difficult because
this soil is very firm when moist and very hard and
cloddy when dry. Leveling is generally needed for gravity
irrigation. Tailwater recovery systems at the lower end of
fields help recycle runoff irrigation water. Irrigation by
sprinklers is suitable, but the low intake rate of the soil
requires a slow application rate.

This soil is suited to introduced grasses for pasture,
but only small areas generally adjacent to farmsteads
are used for this purpose. Mixtures of cool-season
grasses and legumes are suited to this soil and produce
good yields of forage if properly fertilized and managed.
Rotation grazing and proper stocking help protect the
pasture from being overgrazed.

Trees and shrubs in windbreaks are fairly well suited
to this soil. Seedlings generally survive and grow if
competing grasses and weeds are controlled. This can
be accomplished by good site preparation and timely
cultivation. Careful and timely application of selected
herbicides help control weeds and grasses. Only species
that tolerate occasional wetness shouid be selected.

This soil is not suitable for building sites and septic
tank absorption fields because of the flooding and
wetness; therefore, alternate sites on other soils that are
suited to these uses should be considered. Sewage
lagoons need to be protected from flooding by dikes or
constructed on compacted fill to raise the bottom of the
lagoon several feet above the water table. Roads need
to be protected from flooding and wetness. They should
be constructed on compacted fill and have adequate
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side ditches and culverts. The low strength and high
shrink-swell potential of this soil need to be considered
in the design of roads and streets. The use of coarse-
grained material for subgrade or base material insures
better performance. Roads need to be designed so that
the pavement is thick enough to compensate for the low
strength. Damage to roads by frost action can be
reduced by providing good surface drainage and by the
use of a gravel moisture barrier in the subgrade.
Crowning the road by grading helps provide the needed
surface drainage.

This soil is in capability unit llw-1 dryland and
capability unit llw-1 irrigated. It is in windbreak suitability
group 2s.

Bs—Blyburg silt loam, 0 to 2 percent slopes. This
soil is deep, nearly level, and well drained. It is on
bottom lands in the Missouri River Valley. it formed in
calcareous, silty alluvium. Areas of this soil are rarely
flooded. Areas range from 20 to 100 acres.

Typically, the surface layer is very dark gray and black,
very friable silt loam about 19 inches thick. 1t is
calcareous in the lower part. The upper part of the
underlying material is dark brown silt loam, and the lower
part to a depth of 60 inches is brown, stratified silt loam
and very fine sandy loam. In places, below a depth of 44
inches, are thin strata of material that is finer textured or
coarser textured than typical. Also, in small areas that
have been leveled, thickness of the surface layer ranges
from 5 to 26 inches, depending on the amount of soil
removed or filled in.

Included with this soil in mapping are small areas of
Blencoe silty clay and Forney silty clay. These Blencoe
and Forney soils are at a slightly lower elevation than
the Blyburg soils, and they absorb moisture more slowly.
The included soils make up 3 to 10 percent of this map
unit.

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

Most areas of this soil are used for dryland farming. A
few areas are irrigated, and the rest is mainly in
farmsteads and windbreaks. :

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, wheat, grasses, and
legumes. If this soil is tilled in fall and the surface
remains bare, soil blowing is a hazard. Conservation
tillage practices, such as disc-plant, chisel-plant, and no-
till plant, help reduce soil blowing, maintain and improve
the organic matter content and fertility, and increase
infiltration of water and air.

If this soil is irrigated, it is suited to corn, soybeans,
grain sorghum, alfalfa, small grain, and introduced
grasses. Row crops can be grown in consecutive years if
the proper amounts and kinds of fertilizers are applied
and-weeds and insects are controlled. Good fertility and
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management of the irrigation water are needed for high
production. Gravity and sprinkler systems are suitable for
applying irrigation water.

Only a small acreage of this soil is used for introduced
grasses for pasture, although it is well suited to this use.
Most areas used for pasture are near farmsteads.
Forage production of most cool-season grasses is high
where a good fertility program is used. Proper stocking
and rotation grazing help prevent overgrazing.

This soil is suited to trees and shrubs in windbreaks.
Ability of adapted species to survive is good. Seedlings
generally obtain good growth if competing weeds and
grasses are controlled. This can be accomplished by
good site preparation and by careful and timely
cultivation between the tree rows. Lack of rainfall is a
limitation in some years, and supplemental water for
windbreaks may be needed.

If this soil is used for building sites and sanitary
facilities, the hazard of rare flooding needs to be
considered. Constructing dwellings and buildings on
elevated, well compacted fill helps protect them against
flooding. Septic tank absorption fields and sewage
lagoons need to be protected from flooding by dikes.
The slow absorption of effluent is a limitation for septic
tank absorption fields, but this can be overcome by
increasing the size of the absorption area. Damage to
roads by frost action can be reduced by providing good
surface drainage. Crowning the road by grading and
maintaining adequate side ditches helps provide good
surface drainage.

This soil is in capability unit I-1 dryland and capability
unit 1-6 irrigated. It is in windbreak suitability group 1.

BtG—Boone-Rock outcrop complex, 20 to 60
percent slopes. This complex consists of moderately
deep, excessively drained soils and outcrops of rock on
uplands. It commonly is on the lower part of bluffs
adjacent to the Missouri River Valley (fig. 6). Slopes are
steep and very steep. Areas range from 5 to 100 acres.

Boone soils make up about 60 to 75 percent of this
complex and Rock outcrop makes up about 25 to 40
percent.

Typically, the Boone soil has a surface layer of very
dark gray, very friable loamy fine sand about 8 inches
thick. The underlying material is brown, loose loamy fine
sand about 13 inches thick. Weakly cemented sandstone
is at a depth of about 21 inches. In places, the surface
layer is fine sand.

Typically the Rock outcrop is yellowish brown, very
pale brown, pale brown, or brown sandstone that is
exposed on the surface. In areas the outcrops are shale.

Included with this complex in mapping, and in similar
positions on the landscape, are small areas of glacial till
and of deep, well drained Ida silt loam. The inclusions
make up 10 to 20 percent of this map unit.

The Boone soils have rapid permeability and low
available water capaity. Runoff is rapid. Moisture is
readily released to plants. The organic matter content
and natural fertility are low. Shrink-swell potential is low.

19

Native grasses or native trees are in nearly all of the
areas of this complex.

The Boone soils are generally not suited to farming
because of the steepness of slope and the hazard of
erosion. They are better suited to native grasses or trees
than to most other uses. A few small areas are
cultivated, and these can be reseeded to native grasses.

Overgrazing by livestock reduces and deteriorates the
protective plant cover. Proper grazing use, timely
deferred grazing, and a planned grazing system of use
and rest help improve the native grasses.

The Boone soils are generally not suited to trees and
shrubs in windbreaks because most areas are too steep
for tree planting machinery and because the soil is too
erodible. Scattered stands of adapted species can be
planted for wildlife habitat.

Slope is the main limitation of this complex for most
uses. Areas of this unit should have onsite investigation
before construction is undertaken. Septic tank absorption
fields and sewage lagoons are not suited to areas of this
map unit; therefore, alternate sites on other soils that are
suited to these uses should be considered. The Boone
soils in this map unit are poorly suited to building sites
and roads because of steepness of slope and the
moderate depth to rock. Dwellings and small commercial
buildings need to be designed to accommodate the
slope. Road construction requires extensive cutting and
filling to lessen the grade. The bedrock needs blasting in
places. Disturbed areas need to be mulched and
revegetated to prevent soil blowing and water erosion.

This complex is in capability unit Vlis-4 dryland and
windbreak suitability group 10.

BuD2—Burchard clay loam, 6 to 11 percent slopes,
eroded. This soil is deep, well drained, and strongly
sloping. it is on side slopes on till uplands. Rills are
common after rains. Areas range from 5 to 15 acres.

Typically, the surface layer is dark grayish brown,
friable clay loam about 7 inches thick. It has been mixed
with material from the upper part of the subsoil by
plowing. The subsail is firm clay loam about 23 inches
thick. The upper part of the subsoil is brown, and the
lower part is brown, mottled, and calcareous. The upper
part of the underlying material is grayish brown,
calcareous clay loam about 16 inches thick, and the
lower part is light brownish gray, calcareous clay loam to
a depth of 60 inches. In places the surface soil is 20
inches thick.

Included with this soil in mapping are small eroded
areas of Monona silt loam and Ida silt loam. The
included soils make up 10 to 20 percent of this map unit.

This Burchard soil has moderately slow permeability
and high available water capacity. Runoff is medium or
rapid, depending on the kind and amount of vegetative
cover. Moisture is released readily to plants. Content of
organic matter is moderate, and natural fertility is
medium. Shrink-swell potential is moderate, and hazard
of frost action is high. The rate of water intake is low.
Tilth is fair.
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Soil survey

Figure 6.—An outcrop of Dakota sandstone in Boone-Rock outcrop complex, 20 to 60 percent slopes. Native grasses and trees,
such as sumac, dogwood, and green ash, grow on this soil.

Nearly all areas of this soil are used for dryland
farming. Very few areas are irrigated. A few areas are in
introduced grasses that are used for pasture, and a few
areas are wooded.

If this soil is used for dryland farming, it is suited to
corn, grain sorghum, small grain, grasses, and alfalfa.
Because of the slope, close-grown crops are better
suited than row crops. Conservation of water is needed
because of the slope and runoff. Terraces help conserve
surface water and prevent erosion. Conservation tillage
practices help conserve moisture for use by crops and
prevent excessive loss of moisture by evaporation.
Erosion by water is the principal hazard. Terracing,
farming on the contour, and using grassed waterways
help prevent erosion. Improving fertility is important on

this eroded soil and can be accomplished by using
barnyard manure and commercial fertilizer and by
conserving crop residue.

This soil is suited to irrigation. The main crops. are
corn, alfalfa, small grain, and introduced grasses.
Because of the hazard of erosion and the difficulty of
managing water efficiently, sprinklers are better suited
than other methods of irrigation. Keeping a large amount
of crop residue on the surface and using contour
farming, grassed waterways, and terraces help prevent
erosion.

This soil is suited to such introduced grasses for
pasture as smooth brome or a mixture of smooth brome
and alfalfa or orchardgrass and alfalfa. Overgrazing or
grazing when the soil is wet causes surface compaction
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and poor tilth. Proper stocking, rotation grazing, and
application of nitrogen fertilizers help keep the grasses in
good condition.

Trees and shrubs in windbreaks are suited to this soil.
Ability of adapted species to survive is fair. Competition
for moisture from weeds and undesirable grasses is an
important limitation. Weeds and grasses in the row can
be controlled by cultivation with a disc, by hand hoeing
or rototilling, or by careful use of appropriate herbicides.
Erosion and loss of moisture by runoff can be controlled
by planting a cover crop between the rows of trees or by
planting trees on the contour in combination with
terraces. In places, newly planted trees may need
supplemental watering when moisture is insufficient.

Slope limits the use of this soil for sanitary facilities
and building sites. Grading is needed to modify the slope
for these uses. Sewage lagoons require extensive
grading to modify the slope and shape the lagoon. The
moderately slow permeability is a limitation for septic
tank absorption fields, but this can be overcome by
increasing the size of the absorption area. The moderate
shrink-swell potential is a limitation for building sites.
Foundations of buildings need to be designed so that
they have sufficient strength to withstand the shrinking
and swelling. Foundations can also be backfilled with
sand or gravel. The low strength of this soil needs to be
considered in the design of roads and streets. The use
of coarse-grained material for subgrade or base material
insures better performance. Roads need to be designed
so that the pavement is thick enough to compensate for
the low strength of this soil. Erosion of ditchbanks and
side slopes along roads can be severe. An adequate
cover of grass helps prevent this erosion.

This soil is in capability unit llle-8 dryland and
capability unit IVe-3 irrigated. It is in windbreak suitability
group 3.

BuE2--Burchard clay loam, 11 to 17 percent
slopes, eroded. This soil is deep, well drained, and
moderately steep. It is on side slopes of till uplands. Rills
and small gullies are common after heavy rains. Areas
range from 10 to 40 acres.

Typically, the surface layer is dark grayish brown, firm
clay loam about 8 inches thick. Commonly, it has been
mixed with material from the upper part of the subsoil by
tillage. The subsoil is firm clay loam about 22 inches
thick. The upper part of the subsoil is dark yellowish
brown, and the lower part is light olive brown, mottled,
and has many small masses of lime. The underlying
material is light olive brown, mottled clay loam to a depth
of 60 inches. In some areas the surface layer is 8 to 15
inches thick, or the surface layer is loam or silty clay
loam.

Included with this soil in mapping are areas of the
eroded Steinauer soils on positions similar to this
Burchard soil. Also included are small areas of soils that
have a profile of reddish loam and sandy loam and soils
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that have small stones and gravel on the surface
because of erosion. The included soils make up 10 to 20
percent of this map unit.

This Burchard soil has moderately slow permeability
and high available water capacity. Runoff is medium or
rapid depending upon the kind and amount of vegetative
cover. Moisture is readily released to plants. Content of
organic matter is moderate, and natural fertility is
medium. Shrink-swell potential is moderate. The rate of
water intake is low. Tilth is only fair.

Nearly all areas of this soil are used for dryland
farming. Practically none of the areas are irrigated. A few
areas are used for introduced grasses.

If this soil is used for dryland farming, it is poorly
suited to corn and grain sorghum and is well suited to
small grain, introduced grasses, and alfalfa. Erosion by
water is the principal hazard. Conservation of water is an
important concern of management. Terraces help
conserve surface water and prevent erosion.
Conservation tillage practices that maintain crop residue
on the surface help conserve moisture, control erosion,
and improve tilth. Contour farming and grassed
waterways help prevent additional erosion. Improving
fertility is important on this eroded soil and can be
accomplished by use of commercial fertilizers, v
incorporation of barnyard manure, and management of
crop residue.

Irrigation is not suited to this soil because of the
moderately steep slopes, the hazard of erosion by
irrigation water, and the difficulty of managing the water
efficiently.

This soil is suited to introduced grasses for pasture.
Pasture generally is smooth brome or a mixture of
smooth brome and alfalfa. Overgrazing or grazing when
the soil is wet causes surface compaction and poor tilth.
Rotation grazing, proper stocking, and application of
nitrogen fertilizers help keep the grasses in good
condition.

Trees and shrubs in windbreaks are suited to this soil.
Capability of adapted species to survive is fair. Weeds
and undesirable grasses can be controlied by hand
hoeing within the row of trees or by careful use of
appropriate herbicides. Erosion and loss of moisture by
runoff can be controlled by planting trees on the contour
in combination with terraces. Newly planted trees may
need supplemental watering when moisture is
insufficient.

Slope limits the use of this soil for sanitary facilities
and building sites. Grading is required for many uses.
Septic tank absorption fields can be constructed on the
contour after grading. The moderately slow permeability
of this soil is a limitation for septic tank absorption fields,
but this can be overcome by increasing the size of the
absorption area. Sewage lagoons are not suited to this
soil because of the steepness of slope; therefore,
alternate sites on other soils that are suited to this use
should be considered. Dwellings and small commercial
buildings need to be designed to accommodate the
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slope, or the site needs to be graded to accommodate
the structure. The low strength of this €oil should be
considered in the design of roads and streets. The use
of coarse-grained material for subgrade or base material
insures better performance. Roads need to be designed
so that the pavement is thick enough to compensate for
the low strength of this soil. Erosion of ditchbanks and
side slopes along roads can be severe. An adequate
cover of grass helps prevent erosion.

This soil is in capability unit IVe-8 dryland. It is in
windbreak suitability group 3.

Ca—Calco silty clay loam, 0 to 2 percent slopes.
This soil is deep, nearly level, and poorly drained. It is
commonly on bottom lands in drainageways on uplands.
A few areas are on broad bottom lands of Logan and
Bell Creeks and in the Missouri River Valley. Areas of
this soil are occasionally flooded. Areas range from 5 to
70 acres.

Typically, the surface soil is very dark gray and black,
firm silty clay loam about 39 inches thick. The subsoil is
very dark gray, mottled, firm silty clay loam about 9
inches thick. The underlying material to a depth of 60
inches is very dark gray, mottled silty clay loam. In most
areas, the entire profile is calcareous and has small
fragments of snail shells; however, in a few small areas
the profile is noncalcareous. In some areas the surface
layer is silt loam. _

Included with this soil in mapping are small areas of
the finer textured Zook soils at a slightly lower elevation.
Also included are small areas of Calco silty clay loam,
wet, at a lower elevation. The included soils make up
less than 8 percent of this map unit.

This Calco soil has moderately slow permeability and
high available water capacity. Runoff is slow. The
seasonal high water table ranges from a depth of about
1 foot in most wet years to a depth of about 3 feet in
most dry years. It is generally highest in spring. Moisture
is released readily to plants. Content of organic matter
and natural fertility are high. Shrink-swell potential is high
in the surface layer and moderate below the surface
layer. The rate of water intake is low. Tilth is fair.

Most areas of this soil are used for dryland farming.
Only a few areas are irrigated. A few areas are used for
introduced grasses.

If this soil is used for dryland farming, it is suited to
corn, soybeans, small grain, and sorghum. Alfalfa and
grasses can be grown for hay and pasture. Row crops
can be grown year after year if proper amounts of
fertilizers are applied and if weeds and insects are
controlled. The principal limitation is soil wetness. Tillage
generally is delayed early in spring because of the high
water table. Tile drains and surface ditches help lower
the water table and control wetness. Dikes along
drainageways, dams upstream, or a combination of
terraces, grassed waterways, and dams within the
watershed help protect this soil from flooding.
Conservation tillage practices that keep crop residue on
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the surface and use of cover crops help maintain good
tilth.

If this soil is irrigated, it is suited to corn, grain
sorghum, soybeans, introduced grasses, and alfalfa.
Wetness, caused by the seasonal high water table, is the
main limitation. This soil is subject to flooding on an
average of once every 3 to 10 years, but crop losses are
generally slight. Where a suitable outlet is available, tile
drains or ditches can be installed to help lower the water
table: Land leveling or grading helps improve surface
drainage and increase efficiency of irrigation. Gravity and
sprinkler irrigation are suited.

This soil is suited to introduced grasses for pasture.
The pasture is generally smooth brome, brome mixed
with alfalfa, or orchardgrass and alfalfa. Grazing when
the soil is wet can cause surface compaction and poor
tilth. Proper stocking, rotation grazing, and restricted use
during wet periods help keep the grasses in good
condition. Pasture responds in places to applications of
nitrogen and phosphate fertilizers.

Windbreaks and wildlife plantings are suited to this
soil. Ability to survive is good for trees and shrubs that
tolerate the moderately high water table and occasional
flooding. Controlling undesirable grasses and weeds in
windbreaks is a concern of management. They can be
controlled by clean cultivation, hand hoeing, or careful
use of selected herbicides.

This soil is not suitable for building sites and septic
tank absorption fields because of the hazard of flooding
and wetness. Sewage lagoons need to be protected
from flooding by dikes or constructed on compacted fill
to raise the bottom of the lagoon several feet above the
water table. Roads need to be protected from flooding
and wetness. They should be constructed on suitable
compacted fill and have adequate side ditches and
culverts. The low strength and high shrink-swell potential
of this soil should be considered in the design of roads
and streets. The use of coarse grained material for
subgrade or base material insures better performance.
Roads need to be designed so that the pavement is
thick enough to compensate for the low strength of this
soil. Mixing the base material with hydrated lime -
increases strength and helps prevent excessive shrinking
and swelling. Damage to roads by frost action can be
reduced by providing good surface drainage and by the
use of a gravel moisture barrier in the subgrade.
Crowning the road by grading helps provide the needed
surface drainage.

This soil is in capability unit Hlw-4 dryland and
capability unit 1lw-3 irrigated. It is in windbreak suitability
group 2s.

Cb—Calco silty clay loam, wet, 0 to 2 percent
slopes. This soil is deep, nearly level, and very poorly
drained. It is on bottom lands in flat drainageways that
do not have a well defined channel. Areas of this soil are
occasionally flooded during periods of heavy rain and
high streamflow. Areas range from 3 to 15 acres. -
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Typically, the surface soil is black, firm silty clay loam
about 44 inches thick. The underlying material to a depth
of 60 inches is very dark gray, mottled silty clay loam.

included with this soil in mapping are small areas of
the noncalcareous Colo soils. The included soils make
up less than 8 percent of this map unit.

This Calco soil has moderately slow permeability and
high available water capacity. Runoff is siow. The
organic matter content and natural fertility are high. The
seasonal high water table is at the surface in most wet
years but ranges to a depth of 2 feet in most dry years.
The water table is generally highest in spring. Shrink-
swell potential is high in the surface soil and moderate in
the underlying material.

Most areas of this soil are used for pasture or range,
except small areas adjacent to cultivated fields. Areas
are also used as habitat for wildlife.

" Unless extensively drained, this soil is not suited to
common cultivated crops. Perforated tile, land shaping,
and V-ditches can provide the internal and external
drainage needed.

Areas of this soil are small and are better suited to
pastureland and hayland than most other uses. The
most common plants are Kentucky bluegrass, sedges,
redtop, reed canarygrass, and annual weeds. In most
pastureland, artificial drainage is necessary for good
production of introduced grasses.

This soil is poorly suited to trees or shrubs in
windbreaks. Capability of adapted species to survive is
poor. Only those species that tolerate a very high water
table and flooding are suited. The establishment of trees
and shrubs can be a serious problem in wet years. In
places the soil requires special protection to keep
seedlings from drowning. If possible, planting should be
delayed until the water table has receded to a sufficiently
low level.

This soil is not suitable for building sites and sanitary
facilities because of flooding and wetness; therefore,
alternate sites on other soils that are suited to these
uses should be considered. Roads need to be protected
from flooding and wetness. They should be constructed
on suitable, compacted fill and have adequate side
ditches and culverts. The low strength of this soil should
be considered in the design of roads and streets. The
use of coarse-grained material for subgrade or base
material insures better performance. Roads need to be
designed so that the pavement is thick enough to
compensate for the low strength.

This soil is in capability unit Vw-7 dryland. It is in
windbreak suitability group 10.

Cd—Carr silt loam, 0 to 2 percent slopes. This soil
is deep, nearly level, and well drained. It is on bottom
lands in the Missouri River Valley. Areas of this soil are
occasionally flooded. Areas range from 10 to 30 acres.

Typically, the surface layer is dark grayish brown, very
friable silt loam about 8 inches thick. The underlying
material is stratified fine sandy loam, silt loam, and very
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fine sandy loam about 32 inches thick. The upper part of
the underlying material is gray, and the lower part is dark
grayish brown and mottled with thin strata of very fine
sand, fine sand, and silty clay loam to a depth of 60
inches. In small areas, the surface layer is loam or loamy
very fine sand. Loamy very fine sand and fine sand are
below a depth of 40 inches.

Included with this soil in mapping are small areas of
the finer textured Grable soil at a lower elevation and
areas of the coarser textured Sarpy soils at a slightly
higher elevation. The included soils make up about 8 to
10 percent of this map unit.

This Carr soil has moderately rapid permeability and
moderate available water capacity. Runoff is slow.
Moisture is released readily to plants. Organic matter
content and natural fertility are low. The rate of water
intake is moderately high. Tilth is good. Shrink-swell
potential is low.

Most areas of this soil are used for dryland farming.
Only a few areas are irrigated. A small acreage is in
stands of native trees.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, and small grain and to
grasses and legumes for hay or pasture. Row crops can
be grown in consecutive years if management is at a
high level. Droughtiness and soil blowing are common
problems in dryland farming. Conservation tillage
practices, such as disc-plant and chisel-plant, help
control soil blowing, increase organic matter content,
and conserve moisture.

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as alfalfa, introduced grasses, and small
grain. Conservation tillage systems, such as tillage with a
disc or chisel and no-till planting, help control soil
blowing and prevent moisture from evaporating rapidly.
Land leveling is needed for efficient furrow irrigation. The
center-pivot and other sprinklers are well suited to this
soil.

This soil is suited to introduced grasses for pasture.
Pasture is generally smooth brome, smooth brome mixed
with alfalfa, or orchardgrass and alfalfa. Proper stocking
and rotation grazing help keep the grasses in good
condition. Pasture commonly responds well to
applications of nitrogen and phosphorous fertilizers.

This soil is suited to windbreaks and to plantings for
wildlife habitat. Ability of adapted species to survive and
grow is fair. Those trees and shrubs that are suited to a
moderately coarse soil and that tolerate somewhat
droughty conditions are better suited than most other
species. Lack of moisture and soil blowing are the
principal hazards in establishing trees. Soil blowing can
be reduced or prevented by maintaining strips of sod or
a cover crop between the tree rows. Supplemental
irrigation of the seedlings may be needed in seasons of
insufficient rainfall.

This soil is 'not suitable for building sites and septic
tank absorption fields because of the hazard of flooding.
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Sewage lagoons need to be protected from flooding by
dikes and need to be sealed or lined to prevent
seepage. Roads need to be protected from flooding.
They should be constructed on suitable, compacted fill
and have adequate side ditches and culverts. Damage to
roads by frost action can be reduced by the use of a
gravel moisture barrier in the subgrade and by providing
good surface drainage. Crowning the road by grading
helps provide the needed surface drainage.

This soil is in capability unit liw-3 dryland and
capability unit llw-8 irrigated. It is in windbreak suitability
group 1.

Cf—Colo silt loam, overwash, 0 to 1 percent
slopes. This soil is nearly level and somewhat poorly
drained. It is on bottom lands along major drainageways
on uplands. Areas of this soil are occasionally flooded.
Areas are generally long and narrow and range from 20
to 120 acres.

Typically, the surface soil is very-dark grayish brown,
friable silt loam about 12 inches thick (fig. 7). Beneath
this is a layer of black, friable silty clay loam about 30
inches thick. The underlying material to a depth of 60
inches is very dark gray silty clay loam and has fine,
yellowish brown mottles in the lower 18 inches.

Included with this soil in mapping and generally at a
slightly lower elevation are small areas of the calcareous
Calco silty clay loam and the Colo silty clay loam. Also
included are a few small areas of Kennebec silt loam,
overwash, at a slightly higher elevation. The included
soils make up less than 10 percent of this map unit.

This Colo soil has moderately slow permeability and
high available water capacity. Moisture is released
readily to plants. The organic matter content is
moderate, and natural fertility is high. Runoff is slow. The
seasonal high water table ranges from a depth of about
2 feet in most wet years to a depth of about 3 feet in
most dry years. Tilth is good. Shrink-swell potential is
high.

Most areas of this soil are used for dryland farming. A
few areas are irrigated. A small acreage is in native
grasses and trees.

If this soil is used for dryland farming, it is well suited
to corn, soybeans, alfalfa, and grain sorghum. Perforated
tile, open ditches, and diversion dikes can be
constructed on this soil to reduce the wetness. Dikes
and terraces on the adjacent, higher lying soils help
protect this soil from flooding.

If this soil is irrigated, it is suited to such commonly
grown crops as corn, soybeans, grain sorghum, alfalfa,
introduced grasses, and small grain. Wetness caused by
the seasonal high water table is the main limitation. This
soil is subject to occasional flooding in spring and early
in summer. Drainage by open ditches or tile drains helps
lower the water table, and ditches help remove water
where suitable outlets are available. Land leveling or
grading helps improve drainage and increase efficiency
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Figure 7.—Profile of Colo silt loam, overwash. The light
colored material on the surface is a recent
deposit of alluvium over the older Colo profile.
The scale is in feet.

of irrigation. Gravity and sprinkler irrigation are well
suited.

This soil is well suited to introduced grasses for
pasture and hay. Proper stocking, application of
fertilizers, and rotation grazing help keep the grasses in
good condition.

Trees and shrubs planted in windbreaks have a. good
chance to survive and grow if properly managed. Good
site preparation, timely cultivation between the rows of
trees, and proper use of selected herbicides help insure
good growth. Only species that tolerate a moderately
high water table should be selected. Those areas that
have trees and grass provide fair sites for hunting of
upland small game.

This soil is not suitable for building sites and sanitary
facilities because of flooding and wetness; therefore,
alternate sites on other soils that are suited to these
uses should be considered. Roads need to be protected
from flooding and wetness. They should be constructed
on suitable, compacted fill and have adequate side
ditches and culverts. Storm sewers or other suitable
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outlets are needed to convey runoff. The low strength
and high shrink-swell potential .of this soil should be
considered in the design of roads and streets. The use
of coarse-grained material for subgrade or base material
insures better performance. Damage to roads by frost
action can be reduced by using a gravel moisture barrier
in the subgrade and by providing good surface drainage.
Crowning the road by grading helps provide the needed
surface drainage.

This soil is in capability unit llw-4 dryland and
capability unit llw-4 irrigated. It is in windbreak suitability
group 2s.

Cg—Colo silty clay loam, 0 to 1 percent slopes.
This soil is nearly level and somewhat poorly drained. It
is on the bottom lands of major upland drainageways.
Areas of this soil are occasionally flooded. Areas
generally paraliel the course of the streams and range
from 30 to 100 acres.

Typically, the surface soil is firm silty clay loam about
30 inches thick. The upper part of the surface layer is
very dark brown, the middle part is black, and the lower
part is very dark gray. Beneath this is a transitional layer
of very dark gray, mottled, firm silty clay loam about 8
inches thick. The underlying material to a depth of 60
inches is silty clay loam. It is very dark gray in the upper
part and grayish brown in the lower part. The profile is
noncalcareous throughout. In small areas the underlying
material is silty clay, or stratified, light colored silt loam is
on the surface.

Included with this soil in mapping are small areas of
Calco, Kennebec, and Judson soils. The Calco soils are
calcareous throughout the profile and occupy areas
adjacent to the foot slopes. The Kennebec soils contain
less clay than Colo soils, are at a slightly higher
elevation, and are commonly nearer the stream channel.
The Judson soils have better development, are better
-drained, and are on foot slopes. The included soils make
up less than 10 percent of this map unit.

This Colo soil has moderately slow permeability and
high available water capacity. Moisture is released
readily to plants. The organic matter content and natural.
fertility are high. Runoff is slow. The seasonal high water
table ranges from a depth of about 2 feet in most wet
years to a depth of about 3 feet in most dry years. Tilth
is fair. Shrink-swell potential is high.

Most areas of this soil are used for dryland farming. A
few areas are irrigated. Some areas are mainly in mixed
stands of native grasses and trees.

If this soil is used for dryland farming, the most
common crops are corn, soybeans, alfalfa, and grain
sorghum. Perforated tile and open ditches help lower the
water table and thus reduce wetness. Tillage is generally
delayed in spring because of the wetness. Rotation of
crops help minimize losses that result from diseases and
insects. Conservation tillage practices that keep crop
residue on the surface improve tilth and prevent loss of
moisture by evaporation.
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If this soil is irrigated, it is suited to corn, soybeans,
grain sorghum, alfalfa, small grain, and introduced
grasses. Wetness caused by the seasonal high water
table is the main limitation. The occasional flooding is a
problem, but crop losses are generally slight. Installing
tile drains or open ditches where a suitable outlet is
available helps lower the water table. Land leveling or
grading helps improve drainage and increase the
efficiency of irrigation. Gravity and sprinkler irrigation
systems are suited.

Cool-season grasses for pasture are well suited to this
soil. The application of fertilizers, rotation grazing, and
proper stocking are important to good management.
Pasture can also be successfully irrigated.

This soil is suited to trees and shrubs in windbreaks.
The ability of adapted species to survive and grow is
good if competing grasses and weeds are controlled.
Species that tolerate wetness should be selected.
Weeds and undesirable grasses.can be controlled by
timely cultivation between rows and by careful use of
suitable herbicides in the row.

This soil is not suitable for building sites and septic
tank absorption fields because of the hazard of flooding
and wetness. Sewage lagoons need to be protected
from flooding by dikes or constructed on compacted fill
to raise the bottom of the lagoon several feet above the
water table. Roads need to be protected from flooding
and wetness. They should be constructed on suitable
compacted fill and have adequate side ditches and
culverts. The low strength and high shrink-swell potential
of this soil need to be considered in the design of roads
and streets. The use of coarse-grained material for
subgrade or base material insures better performance.
Roads need to be designed so that the pavement is
thick enough to compensate for the low strength of this
soil. Damage to roads by frost action can be reduced by
providing good surface drainage and by the use of a
gravel moisture barrier in the subgrade. Crowning the
road by grading helps provide the needed surface
drainage.

This soil is in capability unit llw-4 dryland and
capability unit llw-3 irrigated. It is in windbreak suitability
group 2s.

CrD2—Crofton silt loam, 6 to 11 percent slopes,
eroded. This soil is deep, strongly sloping to moderately
steep, and well drained. It is on narrow convex ridgetops
and uneven side slopes on uplands. This soil formed in
loess. Rills and small gulleys are common after heavy
rains. Areas range from 5 to 10 acres.

Typically, the surface layer is dark grayish brown,
friable silt loam about 6 inches thick. The underlying
material is silt loam. The upper part of the underlying
material is olive brown, and the lower part is light olive
brown to a depth of 60 inches. The profile is calcareous
and has lime concretions in all parts. Yeliowish brown
mottles are throughout the underlying material. In places,
the underlying material is exposed at the surface.
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Included with this soil in mapping are small areas of
the more strongly developed, darker, eroded Nora soils
in about the same landscape as this Crofton soil. The
included soils make up 5 to 10 percent of this map unit.

This Crofton soil has moderate permeability and high
available water. capacity. Runoff is moderate, depending
mainly on the kind and amount of vegetative cover.
Moisture is released readily to plants. Small rills and a
few gullies are common. Content of organic matter is
low. Because of the high content of free carbonates, the
availability of phosphorus is low. The rate of water intake
is moderate. Shrink-swell potential is low.

Most areas of this soil are used for dryland farming.
Only a few areas are irrigated. A small acreage is in
native grasses.

If this soil is used for dryland farming, it is poorly
suited to corn, grain sorghum, small grain, soybeans,
grasses, and legumes. Erosion by water is the principal
hazard. If this soil is used for row crops, erosion is
difficult to control; consequently, planting of soybeans
should be kept to a minimum. Conservation tillage
practices that maintain crop residue on the soil surface,
such as no-till plant, help prevent excessive soil loss.
Terracing and farming on the contour help control
erosion. Application of fertilizers helps overcome the low
content of nitrogen and available phosphorus in this soil.
Returning of crop residue or the use of barnyard manure
helps improve fertility and decrease erosion. Phosphorus
is needed for good production of alfalfa.

If this soil is irrigated, it is poorly suited to corn and
grain sorghum and to close-sown crops, such as alfalfa
and introduced grasses. This soil is better suited to
sprinkler irrigation than most other methods. Other
methods of irrigation are difficult to manage, and the
cost of land preparation is high. The rate of water
application needs to be adjusted so that it does not
result in runoff. Terraces and grassed waterways are
effective in controlling erosion. Conservation tillage
practices help control erosion.

Introduced grasses for pasture are suited to this soil.
Pasture generally consists of smooth brome; a mixture of
smooth brome and alfalfa; or orchardgrass, smooth
brome, and alfalfa. Establishing a grass cover on the
slopes helps control erosion. Proper management,
rotation grazing, and restricted use during wet periods
help keep the grasses in good condition.

This soil is suited to trees and shrubs that tolerate a
high content of calcium in the soil. Susceptibility to water
erosion is the main hazard. Moisture competition from
grasses and weeds can be controlled by cultivation
between the rows, by hand hoeing within the row, or by
careful use of appropriate herbicides. Planting trees on
the contour and planting a cover crop between the rows
can lessen erosion. Terraces help prevent runoff and
water erosion. Newly planted trees may need watering
when moisture is insufficient. .

Slope limits.the use of this soil for sanitary facilitie
and building sites. Slopes need to be modified by
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grading for these uses. Septic tank absorption fields can
be constructed on the contour after grading. Septic tank
absorption fields should be enlarged to overcome the
moderate permeability of this soil. Sewage lagoon areas
require extensive grading to modify the slope and shape
the lagoon. Sewage lagoons need to be sealed or lined
to prevent seepage. Buildings should be properly
designed and located to accommodate the slope. Cuts
and fills are generally needed to provide a suitable grade
for roads. The low strength of this soil should be
considered in the design of roads and streets. The use
of coarse-grained material for subgrade or base material
insures better performance. Damage to roads by frost
action can be reduced by providing good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help provide the drainage needed.
Erosion of ditchbanks and side slopes along roads can
be severe. An adequate cover of grass helps prevent
this erosion.

This soil is in capability unit IVe-8 dryland and
capability unit IVe-6 irrigated. It is in windbreak suitability
group 5.

CrE2—Crofton silt loam, 11 to 15 percent slopes,
eroded. This soil is deep, moderately steep, and well
drained. It is on narrow ridgetops, rounded knolls, and
short, uneven side slopes on loess uplands. Rills and
small gullies form during heavy rains. Areas range from 5
to 10 acres.

Typically, the surface layer is dark grayish brown,
friable silt loam about 6 inches thick. The upper part of
the underlying material is pale brown silt loam, and the
lower part is brown silt loam to a depth of 60 inches.
This soil is calcareous and has lime concretions on the
surface and throughout the profile. Reddish brown and
yellowish brown relict mottles are common beneath the
surface layer. In many areas, the underlying material is
exposed at the surface because of water erosion.

Included with this soil in mapping are small areas of
the more strongly developed, slightly darker, eroded
Nora soils. The included soils make up 5 to 10 percent
of this map unit.

This Crofton soil has moderate permeability and high
available water capacity. Runoff is rapid in cultivated
areas and moderate in rangeland that has a good
vegetative cover. Moisture is released readily to plants.
Erosion by water is the most serious hazard. Small rills
and a few gullies are common. Content of organic matter
is low. Because of the high content of free carbonates,
availability of phosphorus is low. The rate of water intake
is moderate. Shrink-swell potential is low.

- Most areas of this soil are used for dryland farming.
The rest is mainly in native grasses and used for grazing.

If this soil is used for dryland farming, it is poorly
suited to corn, grain sorghum, small grain, grasses, and
legumes. If row crops are grown, erosion is difficult to
control. Conservation tillage and grassed waterways help
prevent excessive soil loss. Most areas can be terraced
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and then cultivated on the contour. This soil is low in
nitrogen. It is also low in available phosphorus because
of the high content of carbonates. Keeping crop residue
on the surface helps improve fertility and helps control
erosion. Phosphorous fertilizers are needed for production
of legumes.

This soil is not suited to irrigation because the slope
gradient is too steep and the hazard of erosion is
excessive. Water erosion is a problem, and water
management is difficult in irrigated areas.

The introduced grasses for pasture are generally
suited to this soil. Pasture is mainly smooth brome; a
mixture of smooth brome and alfalfa; or a mixture of
smooth brome, orchardgrass, and alfalfa. Establishing
and maintaining pasture is effective in controlling
erosion. Overgrazing contributes to excessive runoff and
poor tilth. Proper stocking, rotation grazing, and
restricted use during wet periods help keep the grasses
in good condition. Commercial fertilizers and barnyard
manure applied to introduced grasses help increase
production.

This soil is suited to trees and shrubs in windbreaks.
The ability of adapted species to survive is fair. Species
that tolerate a high content of calcium should be
selected. Moisture competition from grasses and weeds
needs to be controlled when establishing seedlings. This
can be done by cultivation between the tree rows, by
hand hoeing or rototilling within the rows, or by careful
use of appropriate herbicides. Water erosion is a severe
hazard. Planting trees on the contour and establishing a
cover crop between the rows helps control erosion. Also,
terraces help prevent runoff and erosion. Newly planted
trees may need watering when natural moisture is
insufficient.

Slope limits the use of this soil for sanitary facilities
and building sites. Grading is required for many uses.
Septic tank absorption fields can be constructed on the
contour after grading. Septic tank absorption fields need
to be enlarged to overcome the moderate permeability of
the soil. Sewage lagoons are not suited because of the
slope; therefore, alternate sites on other soils that are
suited to this use should be considered. Dwellings and
small commercial buildings need to be designed to
accommodate the slope, or sites need to be graded to
accommodate the structure. The low strength of this soil
should be considered in the design of roads and streets.
The use of coarse-grained material for subgrade or base
material insures better performance Roads need to be
designed so that the pavement is thick enough to
compensate for the low strength of this soil. Damage to
roads by frost action can be reduced by good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help provide the drainage needed.
Erosion of ditchbanks and side slopes along roads can
be severe. An adequate cover of grass helps prevent
this erosion.

This soil is in capability unit [Ve-8 dryland. It is in
windbreak suitability group 8.
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Fm—Fillmore silt loam, 0 to 1 percent slopes. This
soil is deep, nearly level, and poorly drained. It is in
broad, shallow basins or depressions on loess covered
stream terraces. Ponding is frequent on this soil, but
generally of short duration. Areas range from 6 to 60
acres.

Typically, the surface layer is friable silt loam about 18
inches thick. The upper part of the surface layer is very
dark gray, and the lower part is dark gray. The subsoil is
very firm silty clay about 30 inches thick. The upper part
of the subsaoil is very dark gray, and the lower part is
very dark grayish brown. The underlying material is dark
grayish brown silty clay loam to a depth of 60 inches.
Small stains of iron and manganese are common in the
underlying material. In small areas, the surface layer is
more than 18 inches thick.

Included with this soil in mapping are small areas of
soils in the lowest part of the depressions in which water
ponds during spring. The included soils make up 3 to 8
percent of this map unit.

This Fillmore soil has very slow permeability and
moderate available water capacity. Runoff is very slow or
ponded. Ponding after heavy rains is the main hazard. A
perched water table is above the clayey subsoil. The
seasonal high water table is slightly above the surface in
most wet years and at a depth of about 1 foot in most
dry years. If this soil is not artificially drained or has no
outlets, it has little or no runoff. The very slow
permeability of the subsoil allows only a small amount of
the ponded water to move through the soil. Most of the
surface water is removed by artificial drainage or
evaporation. Content of organic matter is moderate, and
natural fertility is medium. The rate of water intake is low.
Shrink-swell potential is high.

Most areas of this soil are used for dryland farming. A
few areas are in native grasses. Only a small acreage is
irrigated.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, and alfalfa. Planting and
cultivation are commonly delayed in spring because of
wetness. Crops are generally planted late in spring but
are occasionally drowned by rains and need replanting.
Crop production is limited unless adequate drainage can
be provided by ditches or other acceptable means.

If this sail is irrigated it is suited to row crops, such as
corn and grain sorghum, and to close-sown crops, such
as alfalfa, introduced grasses, and smail grain. Wetness
caused by the excess water from ponding is the main
limitation. This soil is difficult to work, because it is
commonly wet when tillage is needed. Flooding can be
controlled by dikes or diversion terraces, which prevent
excess runoff from adjacent areas. Gravity and sprinkler
irrigation are suitable. Reuse systems can be instalied to
recycle excess irrigation water. If suitable outlets are
available, this soil can be drained by V-ditches or
perforated tile.

Introduced grasses for pasture are suited to this soil.
Pasture commonly consists of reed canarygrass,
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switchgrass, and some Kentucky bluegrass in areas that
are not drained. If drained, pasture commonly consists of
smooth brome or a mixture of smooth brome and
orchardgrass. Grazing when the soil is wet causes
surface compaction and poor tilth. Proper stocking,
rotation grazing, and applications of nitrogen fertilizers
help keep the grasses in good condition.

This soil is suited to trees and shrubs in windbreaks.
Only those species that tolerate ponding are suited.
Special methods of planting are needed to keep
seedlings from drowning. Farming the adjacent soils on
the contour and using minimum tillage help decrease
runoff onto the Fillmore soils. Planting the trees on
raised or fill areas also helps prevent loss from flooding.

This soil is not suitable for building sites and sanitary
facilities because of ponding and the very slow
permeability; therefore, alternate sites on other soils that
are suited to these uses should be considered. Roads
need to be protected from flooding and wetness. They
should be constructed on suitable compacted fill and
have adequate side ditches and culverts. The low
strength and high shrink-swell potential of this soil need
to be considered in the design of roads and streets. The
use of coarse-grained material for subgrade or base
material insures better performance. Mixing the base
material with hydrated lime increases strength and helps
prevent excessive shrinking and swelling. Damage to
roads by frost action can be reduced by good surface
drainage and by the use of a gravel moisture barrier in
the subgrade. Crowning the road by grading helps
provide the needed surface drainage.

This soil is in capability unit lllw-2 dryland and
capability unit lllw-2 irrigated. It is in windbreak suitability
group 2w.

Fo—Forney silty clay, 0 to 1 percent slopes. This
soil is deep, nearly level, and poorly drained. it is on the
lower part of the second bottoms in the Missouri River
Valley. Areas of this soil are occasionally flooded: Areas
range from 10 to 400 acres.

Typically, the surface layer is very dark gray, very firm
silty clay about 9 inches thick. The underlying material to
a depth of 22 inches is dark grayish brown, very firm silty
clay. Below this, the underlying material to a depth of 60
inches is buried strata of black, dark olive gray, and very
dark grayish brown silty clay. In areas, the profile is
calcareous throughout and not so stratified.

Included with this soil in mapping are small areas of
Blencoe silty clay soils at a slightly higher elevation. The
included soils make up less than 8 percent of this map
unit.

This Forney soil has very slow permeability and
moderate available water capacity. Runoff is very slow.
Moisture is released slowly to plants. A seasonal high
water table ranges from a depth of about 1 foot in most
wet years to a depth of 3 feet in most dry years. Content
of organic matter is moderate, and natural fertility is
medium. Shrink-swell potential is high. The rate of water
intake is very low. Tilth is poor.
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Most areas of this soil are used for dryland farming. A
few areas are irrigated. Only a small acreage is used for
introduced grasses.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, wheat, and alfalfa. Row
crops can be grown in consecutive years if proper
amounts and kinds of fertilizers are applied and weeds
and insects are controlled. Soil wetness and the very
firm consistence of this soil influence use and
management. Surface water stands in low areas for
several days after rains, and this delays tillage
operations. Upon drying, the soil cracks. This can
damage plant roots. Land leveling and ditches improve
drainage. Tilling late in fall so this soil will freeze and
thaw in winter improves tilth. Soil blowing is a hazard in
winter if the soil does not have an adequate snow cover
or other protection. Soil workability is generally poor
because the soil is very sticky when wet and very hard
when dry.

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as alfalfa, introduced grasses, and small
grain. Because of the seasonal high water table,
wetness is the main limitation. This soil is difficult to till
because it is very firm when moist and very hard and
cloddy when dry. It should be tilled at the proper
moisture content. This soil generally needs leveling for
gravity irrigation. Tailwater recovery systems can be
installed at the lower end of fields to recycle runoff
irrigation water. Irrigation by sprinklers is suitable, but the
low intake rate of the soil requires a slow application
rate. Growing legumes, such as alfalfa, tends to open
the soil and improve permeability. Sprinklers that operate
in sets at one location should be adjusted to provide the
proper application rate.

This soil is suited to introduced grasses for pasture.
Pasture commonly consists of a mixture of smooth
brome and alfalfa or a mixture of orchardgrass and
alfalfa. Overgrazing or grazing when the soil is wet.
causes surface compaction and poor tilth. Proper
stocking, rotation grazing, and applications of nitrogen
fertilizers help keep the grasses in good condition.

Trees and shrubs in windbreaks are suited to this soil.
Species should be selected that can adapt to a
moderately high water table. Competition for moisture
from grasses and weeds can be controlled by timely
cultivation between the rows and by careful use of
appropriate herbicides in the rows. During dry weather,
the soil may crack, thus exposing the roots to drying. A
shallow cultivation and supplemental watering is needed
in places to close the crack.

This soil is not suitable for building sites because of
the hazard of flooding, wetness, and high shrink-swell
potential. It is not suitable for septic tank absorption
fields because of flooding, wetness, and very slow
permeability. Therefore, alternate sites on other soils that
are suited to these uses should be considered. Sewage
lagoons need to be protected from flooding by dikes.
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Roads need to be protected from flooding and wetness.
They should be constructed on suitable compacted fill
and have adequate side ditches and culverts. The low
strength and high shrink swell potential of this soil need
to be considered in the design of roads and streets. The
use of coarse-grained material for subgrade or base
material insures better performance. Mixing the base
material with hydrated lime increases strength and helps
prevent excessive shrinking and swelling.

This soil is in capability unit lllw-1 dryland and
capability unit lllw-1 irrigated. It is in windbreak suitability
group 2w.

Gb—Grabile silt loam, 0 to 2 percent slopes. This
soil is deep, nearly level, and well drained. It is on low
bottom lands in the Missouri River Valley. Areas of this
soil are occasionally flooded. Areas range from 5 to 40
acres.

Typically, the surface layer is very dark grayish brown,
very friable silt loam about 8 inches thick. The upper part
of the underlying material is dark grayish brown, stratified
very fine sandy loam and silt loam, and the lower part is
grayish brown, fine sand to a depth of 60 inches.

Included with this soil in mapping are small areas of
Carr soils that are silt loam and very fine sandy loam
throughout the profile and are at a slightly higher
elevation. Also included are small areas of the
excessively drained, sandy Sarpy soils at a higher
elevation and a few small areas of the silty Haynie soils
at an elevation similar to this Grable soil. The included
soils make up 5 to 10 percent of this map unit.

This Grable soil has moderate permeability in the
upper part and very rapid permeability in the lower part.
It has moderate available water capacity. Runoff is slow.
Moisture is released readily to plants. The seasonal high
water table is at a depth of about 6 feet in most wet
years. Gontent of organic matter is moderately low, and
natural fertility is medium. The rate of water intake is
moderate. Tilth is good. Shrink-swell potential is low.

Most areas of this soil are used for dryland farming. A
few areas are irrigated, and a few are in introduced
grasses for pasture.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and alfalfa.
Row crops can be grown in consecutive years if the
proper amounts and kinds of fertilizers are applied and
weeds and insects are controlled. Conservation of water
and control of soil blowing are important concerns of
management. Conservation tillage systems and proper
management of crop residue help conserve moisture and
reduce soil blowing.

If this soil is irrigated, it is suited to corn, soybeans,
grain sorghum, alfalfa, small grain, and introduced
grasses. Row crops can be grown in consecutive years if
the proper amounts and kinds of fertilizers are applied
and weeds and insects are controlled. Land leveling is
generally needed for gravity irrigation to increase
efficiency of water use. Sprinkler irrigation is well suited.
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Conservation tillage practices help conserve moisture
and reduce soil blowing.

This soil is suited to introduced grasses for pasture.
Pasture commonly consists of smooth brome or a
mixture of smooth brome and alfalfa. Overgrazing or
grazing when the soil is too wet causes surface
compaction and poor tilth. Proper stocking, rotation
grazing, and application of nitrogen fertilizers help keep
the grasses in good condition.

Trees and shrubs in windbreaks are suited to this sail.
The capability of adapted species to survive is good.
Competition for moisture from grasses and weeds is a
concern of management. Cuitivation between the rows
and proper use of appropriate herbicides or hand hoeing
in the rows help control weeds and grasses.

This soil is not suitable for building sites because of
the hazard of flooding. It is not suitable for septic tank
absorption fields and sewage lagoons unless they are
protected from flooding by dikes. Sewage lagoons need
to be sealed or lined to prevent seepage. Roads need to
be protected from flooding. They should be constructed
on suitable compacted fill and have adequate side
ditches and culverts. Damage to roads by frost action
can be reduced by good surface drainage. Crowning the
road by grading and constructing adequate side ditches
help provide the needed surface drainage.

This soil is in capability unit lls-5 dryland and capability
unit l1s-6 irrigated. It is in windbreak suitability group 1.

He—Haynie silt loam, 0 to 2 percent slopes. This
soil is deep, nearly level, and moderately well drained. It
is at the highest elevation on bottom lands in the
Missouri River Valley. Areas of this soil are rarely
flooded. Areas are long and narrow and range from 10
to 100 acres.

Typically, the surface layer is very dark grayish brown,
very friable silt loam about 7 inches thick. The upper part
of the underlying material is stratified, dark grayish
brown, mottled silt loam and very fine sandy loam, and
the lower part is dark grayish brown, mottled silt loam
that has thin strata of silty clay loam and silty clay to a
depth of 60 inches.

Included with this soil in mapping are small areas of
Carr, Grable, and Sarpy soils. The Carr soils are well
drained, coarser textured in the underlying material than
this Haynie soil, and at a slightly higher elevation. The
Grable soils are well drained, contain less clay, and are
at a similar elevation. The Sarpy soil is excessively
drained, sandy, and at a higher elevation. in some low
places, areas of soils have a seasonal high water table
at a depth of 3 to 5 feet. The included soils make up 3
to 10 percent of this map unit.

This Haynie soil has moderate permeability and high
available water capacity. Runoff is slow. Moisture is
readily released to plants. The seasonal high water table
is at a depth of more than 6 feet in most years. Content
of organic matter is low, and natural fertility is medium.
Reaction is mildly alkaline, but liming is generally not
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required. Tilth is generally good. The rate of water intake
is moderate. Shrink-swell potential is low.

Most areas of this soil are used for dryland farming.
Some areas are irrigated. A few small areas are used for
introduced grasses for pasture.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and alfaifa.
Row crops can be grown in consecutive years if proper
amounts and kinds of fertilizers are applied and weeds
and insects are controlled. Conservation of water and
control of soil blowing are important concerns of
management. Conservation tillage practices that leave
crop residue on the surface help conserve moisture and
reduce soil blowing.

If this soil is irrigated, it is suited to corn, soybeans,
grain sorghum, alfalfa, small grain, .and introduced
grasses for pasture. Row crops can be grown in
consecutive years if proper amounts and kinds of
fertilizers are applied and weeds and insects are
controlled. The same conservation practices that control
erosion for dryland management can be used for
irrigation. Land leveling for gravity irrigation is generally
needed for efficient water use. Sprinkler irrigation is well
suited to this soil.

This soil is suited to introduced grasses for pasture.
Pasture commonly consists of smooth brome or'a
mixture of smooth brome and alfalfa. Proper stocking,
rotation grazing, and application of nitrogen fertilizers
help keep the grasses in good condition.

Trees and shrubs in windbreaks are suited to this soil.
The ability of adapted species to survive is good.
Competition for moisture from grasses and weeds is a
common concern of management. Weeds and
undesirable grasses can be controlled by rototilling or
careful use of appropriate herbicides in the row or by
cultivation with a disc or other similar equipment
between the rows.

The hazard of rare flooding needs to be considered if
this soil is used for building sites and sanitary facilities.
Dwellings and buildings need to be constructed on
elevated, well compacted fill to protect them from
flooding. Dikes can be used to protect septic tank
absorption fields and sewage lagoons. The low strength
of this soil should be considered in the design of roads
and streets. The use of coarse-grained material for
subgrade or base material insures better performance.
Damage to roads by frost action can be reduced by
good surface drainage and by the use of a gravel
moisture barrier in the subgrade. Crowning the road by
grading helps provide the needed surface drainage.

This soil is in capability unit I-1 dryland and capability
unit I-6 irrigated. It is in windbreak suitability group 1.

Hf—Haynie silt loam, channeled. This soil is on
bottom lands in the Missouri River Valley. Areas are long
and narrow. They consist mainly of the deepened
channel of major streams and the silty deposits along
the stream or, in places, a mixture of the silty deposits
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and dredged material that has been removed from the
channel. The channel part consists of deep, wide,
dredged areas and the associated mounds or ridges of
material deposited by the dredging operations. Areas of
this soil are occasionally flooded.

Haynie soils make up about 50 percent of this map
unit and the dredged stream channels and steep banks
make up 50 percent.

Typically, the surface layer of the Haynie soil is very
dark grayish brown, friable silt loam about 6 inches thick.
The underlying material is dark grayish brown silt Ioam to
a depth of 60 inches.

Included with this soil in mapping are areas of very
stratified soils with lenses of silty clay loam or silty clay
that has been dredged from thé channel and smoothed
out. Also included are areas of mixed soil material that
have slopes of 3 to 10 percent. The included soils make
up 5 to 15 percent of this map unit.

This Haynie soil has moderate permeability and hlgh
available water capacity. Runoff is’slow, and moisture is
readily released to plants. Content of organic matter is
moderately low, and fertility is medium. The rate of water
intake is moderate. Shrink-swell potential is low.

Most areas of this soil are used for wildlife habitat. In
places, small areas are graded and are used for farming.
However, large areas that have been smoothed are
included with the adjacent soils in mapping. Many areas
have been seeded to smooth brome to reduce erosion;
however, some areas are covered with weeds. Because
of the continuous maintenance required for the channel,
the roughness and steepness of the dredged soil
material, and the cost of fencing, this soil is of little value
for pasture.

This soil is not generally suited to windbreaks or the
planting of trees and shrubs because the areas must be
clear for the dredging equipment to operate.

Areas of this Haynie soil are suitable as habitat for
openland wildlife. Vegetation and weeds in the areas
furnish cover. A plentiful supply of food and water is
available. Areas of this soil provide a suitable habitat for
nesting birds and small and large animals.

This soil is not suitable for sanitary facilities, building
sites, and roads because of the combined effects of
flooding and channel maintenance. Alternate sites on
other soils that are suited.to these uses should be
considered. Roads need bridges across areas of this
soil.

This soil is in capability unit Vle-7 dryland. It is in
windbreak suitability group 10.

Hg—Haynie Variant silt loam, 0 to 1 percent
slopes. This soil is deep, nearly level, and moderately
well drained. It is on high bottom lands in the Missouri
River Valley. Areas of this soil are rarely flooded. Areas
were formerly old settling basins for water from upland
streams. They range from 20 to 80 acres.

Typically, the surface layer is dark grayish brown,
friable silt loam about 9 inches thick. To a depth of about
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50 inches, the upper part of the underlying material is
grayish brown, stratified silt loam and very fine sandy
loam, and the lower part to a depth of 60 inches is
black, calcareous silty clay. In areas, the lower part of
the underlying material is silty clay loam at a depth of 40
to 50 inches or more; in small areas, silty clay is above a
depth -of 30 inches; in-about 15 to 25 percent of the
areas silty clay is at a depth between 30 and 40 inches;
and in places, silt loam is less than 30 inches thick
because of land leveling for gravity irrigation.

This Haynie Variant soil has moderate permeability in
the upper part of the profile and siow permeability in the
lower part. Available water capacity is high. Runoff is
slow. The perched, seasonal high water table ranges
from a depth of about 2 feet in most wet years to a
depth of about 4 feet in most dry years. Moisture is
released readily to plants. Content of organic matter is
moderately low. Natural fertility is medium, and the levels
of phosphorus and nitrogen are commonly deficient. The
clayey substratum has high shrink-swell potential. The
rate of water intake is moderate. Tilth is good.

Most areas of this soil are used for dryland farming.
Some areas are irrigated. -

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and alfalfa.
Row crops can be grown in consecutive years if proper
amounts and kinds of fertilizers are applied and weeds
and insects are controlled. A cropping system that
includes conservation tillage practices conserves
moisture and prevents soil blowing.

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum and to close-sown
crops, such as alfalfa, introduced grasses, and small
grain. For gravity irrigation, some land leveling is
generally needed to provide even distribution of water
and to allow uniform drainage. Because this soil has
clayey material at a depth of 30 to 50 inches, it is able to
hold water in the upper part of the underlying material
and in the surface layer for longer periods than soils that
are similar, but do not have this material. Thus; fewer
applications of irrigation water are needed. Sprinkler
irrigation is well suited to this soil.

This soil is suited to introduced grasses for pasture.
Pasture generally consists of smooth brome or a mixture
of smooth brome and alfalfa. Proper stocking, rotation
grazing, and restricted use during wet periods help keep
the grasses in good condition. Application of fertilizers
on pasture increases production.

Trees and shrubs in windbreaks, plantings for wildlife
habitat, and recreational areas are suited to this soil.
Capability of adapted species to survive is good.
Moisture competition from grasses and weeds is a
concern in the management of trees. Grasses and
weeds can be controlled by cultivation between the rows
and by careful use of appropriate herbicides or rototilling
in the row, and by hand hoeing near seedlings.

The hazard of rare flooding needs to be considered if
this soil is used for building sites and sanitary facilities.
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Dwellings and buildings need to be constructed on
elevated, well compacted fill to protect them from
flooding. Constructing buildings with basements on
elevated fill helps overcome wetness caused by the high
water table. This soil is not suitable for septic tank
absorption fields unless the filter fields are placed in fill
at a sufficient height above the seasonal high water
table to function adequately. Sewage lagoons need to be
protected from flooding by dikes and levees and should
be lined to prevent seepage if the bottom of the lagoon
is above the clayey substratum. The low strength of this
soil needs to be considered in the design of roads and
streets. The use of coarse-grained material for subgrade
or base material insures better performance. Roads
need to be designed so that the pavement is thick
enough to compensate for the low strength of this soil.
Damage to roads by frost action can be reduced by
good surface drainage and by the use of a gravel
moisture barrier in the subgrade. Crowning the road by
grading helps provide the needed surface drainage.

This soil is in capability unit llw-4 dryland and
capability unit llw-6 irrigated. It is in windbreak suitability
group 1.

Hp—Holly Springs silty clay loam, 0 to 1 percent
slopes. This soil is deep, nearly level, and poorly
drained. It is in old swales or depressions, generally in
the lowest part of the landscape, on bottom lands in the
Missouri River and Logan Creek Valleys. Areas of this
soil are occasionally flooded. Areas range from 40 to
100 acres.

Typically, the surface layer is black, very firm,
calcareous silty clay loam about 20 inches thick. The
subsoil is very dark gray, mottled firm silty clay about 20
inches thick. The underlying material is an older buried
soil. It is very dark gray silty clay to a depth of 60 inches.

Included with this soil in mapping are small areas of
the somewhat poorly drained Calco silty clay loam and
Colo silty clay loam at a slightly higher elevation and the
more clayey Solomon soils at a similar or slightly lower
elevation. Also included are small areas of soils that are
alkali and range from 1/2 acre to 3 acres. The included
soils make up 5 to 12 percent of this map unit.

This Holly Springs soil has moderately slow
permeability in the upper part of the profile and very slow
permeability in the lower part. The available water
capacity is moderate. Runoff is slow. Moisture is
released slowly to plants. The seasonal high water table
ranges from a depth of about 1 foot in most wet years to
a depth of about 3 feet in most dry years. Content of
organic matter is moderate, and natural fertility is high.
Shrink-swell potential is high. The rate of water intake is
very low. Tilth is fair.

Most areas of this soil are used for dryland farming.
Some areas are irrigated.

If this soil is used for farming, it is suited to corn,
soybeans, grain sorghum, wheat, and alfalfa. Row crops
can be grown in consecutive years if proper amounts
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and kinds of fertilizers are applied and weeds and
insects are controlled. Soil wetness and the firm
consistence of this soil influence use and management.
Surface water stands in low areas for several days after
heavy rains, and this delays tillage operations. Upon
drying, the soil cracks. Land leveling and surface ditches
are commonly needed to improve drainage. Tillage of
this soil late in fall improves tilth for spring planted crops.
Without adequate snow cover or other kind of protection,
soil blowing is a hazard during winter. Workability is
generally poor because the soil is sticky when wet and
hard when dry. The soil should be tilled only when the
surface layer has the proper moisture content.
Conservation tillage practices, such as disc-plant, keep
crop residue on the surface, help prevent soil blowing,
and conserve moisture.

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as alfalfa, introduced grasses, and winter
wheat. Because of the seasonal high water table,
wetness is the main limitation. The soil is difficult to till
because it is sticky when moist and hard and cloddy
when dry. It should be tilled at the proper moisture
content. This soil generally needs leveling if it is to be
irrigated by a gravity system. Tailwater recovery systems
can be installed at the lower end of fields to recycle
runoff of irrigation water. Irrigation by sprinklers is
suitable, but a slow application rate is needed. Deep-
rooted legumes, such as alfalfa, tend to increase the
permeability of this soil. Sprinklers that operate in sets at
one location should be adjusted to provide the proper
application rate.

This soil is suited to introduced grasses for pasture.
Pasture commonly consists of smooth brome or a
mixture of smooth brome and alfalfa. Overgrazing or
grazing when the soil is wet causes surface compaction
and poor tilth. Proper stocking, rotation grazing, and
application of nitrogen fertilizers help keep the grasses in
good condition.

Trees and shrubs in windbreaks are suited to this soil.
The ability of seedlings to survive is good if species are
selected that tolerate the moderately high water table.
Competition for moisture from grasses and weeds is a
concern of management. Weeds and grasses can be
controlled by cultivating between the rows.with a disc or
other suitable equipment. Hand hoeing, rototilling, or
appropriate herbicides can be used in the tree row to
control weeds and grasses. This soil cracks during dry
weather and exposes the roots, causing them to dry.
Shallow cultivation and supplemental watering are
needed in places to close the cracks.

This soil is not suitable for building sites because of
the flooding, wetness, and high shrink-swell potential. It
is not suitable for septic tank absorption fields because
of the flooding, wetness, and very slow permeability.
Therefore, alternate sites on other soils that are suited to
these uses should be considered. Roads need to be
protected from flooding and wetness. They should be
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constructed on suitable compacted fill and have
adequate side ditches and culverts. The low strength
and high shrink-swell potential of this soil need to be
considered in the design of roads and streets. The use
of coarse-grained material for subgrade or base material
insures better performance. Mixing the base material
with hydrated lime increases strength and helps prevent
excessive shrinking and swelling. Damage to roads by
frost action can be reduced by good surface drainage
and by the use of a gravel moisture barrier in the
subgrade. Crowning the road by grading helps provide
the needed surface drainage.

This soil is in capability unit llw-4 dryland and
capability unit llw-1 irrigated. It is in windbreak suitability
group 2w.

IdD2-—Ida silt loam, 6 to 11 percent slopes,
eroded. This soil is deep, strongly sloping, and well
drained. It is on narrow ridgetops, rounded knolls, and
short, uneven side slopes in the loess uplands. Rills and
small gullies are common after heavy rains. Areas range
from 5 to 60 acres.

Typically, the surface layer is brown, very friable silt
loam about 6 inches thick. The underlying material is silt
loam. It is dark yellowish brown in the upper part and
yellowish brown in the lower part to a depth of 60
inches. The profile is calcareous throughout.

Included with this soil in mapping are small areas of
the more strongly developed, darker Monona soils in
landscapes similar to this Ida soil. The included soils
make up 5 to 12 percent of this map unit.

This Ida soil has moderate permeability and high
available water capacity. Runoff is moderate, depending
mainly on the kind and amount of vegetation. Moisture is
released readily to plants. Erosion by water is the main
hazard to farming. Content of organic matter and natural
fertility are low. Because of the high content of free
carbonates, the availability of phosphorus is low. The
rate of water intake is moderate. Tilth is generally good.
Shrink-swell potential is low.

Most areas of this soil are used for dryland farming.
Only a few areas are irrigated. Small areas are in
rangeland and used for grazing. A few areas are in
introduced grasses for pasture.

If this soil is used for dryland farming, common crops
are corn, soybeans, grain sorghum, small grain, grasses,
and legumes. Where this soil is used for row crops,
erosion is difficult to control. Planting of soybeans should
be kept to a minimum because of this. Conservation
tillage practices, such as disc-plant, chisel-plant, no-till
plant, and grassed waterways, help prevent excessive
soil loss. Most areas have slopes that can be terraced
and then cultivated on the contour. This sail is low in
content of nitrogen. It is also low in available phosphorus
because of the high content of carbonates. Keeping crop
residue on the surface of this soil helps improve fertility
and control erosion. Applications of phosphate fertilizer
are needed for good production of alfalfa.
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If this soil is irrigated, it is suited to close-sown crops,
such as alfalfa and introduced grasses for pasture, and
is poorly suited to row crops, such as corn, soybeans,
and sorghum. Irrigation generally is not suited to soils
that have slopes of 9 percent or more because of
excessive erosion and difficulty in controlling the water.
This soil is suited only to sprinkler irrigation. Other
methods of irrigation are too difficult to manage, and the
cost of land preparation is high. The rate of water
application needs to be adjusted so that it does not
result in excessive runoff. Terraces and grassed
waterways help control erosion. Crop residue can be
used as a surface mulch to help control erosion.

This soil is suited to introduced grasses for pasture.
Most pasture consists of smooth brome or a mixture of
smooth brome and alfalfa. Establishing and maintaining
pasture is an effective way to help control erosion.
Proper stocking, rotation grazing, and restricted use
during wet periods help keep the grasses in good
condition. Applications of commercial fertilizers and
barnyard manure improve production.

This soil is suited to trees and shrubs that tolerate a
high content of calcium. Water erosion is a severe
hazard. Competition for moisture from grasses and
weeds commonly restricts establishment of seedlings.
Careful use of appropriate herbicides, hand hoeing, or
rototilling within the tree row help control weeds and
grasses. Planting trees on the contour and planting a
cover crop between the rows can lessen erosion. Newly
planted trees may need watering during the first year if
moisture is insufficient.

Slope limits the use of this soil for sanitary facilities
and building sites. For these uses, the slope needs to be
modified by grading. Septic tank absorption fields should
be constructed on the contour after grading. Sewage
lagoon areas require extensive grading to modify the
slope and shape the lagoon. Buildings need to be
properly designed and located to accommodate the
slope. Cuts and fills are generally needed to provide a
suitable grade for roads. The low strength of this soil
needs to be considered in the design of roads and
streets. The use of coarse-grained material for subgrade
or base material insures better performance. Damage to
roads by frost action can be reduced by good surface
drainage. Maintaining adequate side ditches and
crowning the road by grading help provide the needed
surface drainage. Erosion of ditchbanks and side slopes
can be severe along roads. An adequate grass cover
helps prevent erosion.

This soil is in capability unit Ille-8 dryland and
capability unit [Ve-6 irrigated. It is in windbreak suitability
group 8.

IdE—Ida silt-loam, 11 to 17 percent slopes. This soil
is deep, moderately steep, and well drained. It is on
narrow ridgetops, rounded knolls, and short, uneven side
slopes in the loess uplands. Areas range from 5 to 10
acres.
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Typically, the surface layer is dark grayish brown,
friable silt loam about 8 inches thick. The underlying
material is brown silt loam to a depth of 60 inches. The
profile is calcareous throughout. Reddish or brownish
loamy material of the Loveland Formation. is in some
places. :

Included with this soil in mapping are small areas of
the more strongly developed, darker Monona soils at a
lower elevation. The included soils make up 5 to 10
percent of this map unit.

This Ida soil has moderate permeability and high
available water capacity. Runoff is rapid. Moisture is
released readily to plants. Natural fertility and content of
organic matter are low. The rate of water intake is
moderate. Tilth is generally good. Shrink-swell potential
is low. .

Most areas of this soil are in native woods. Some
areas are used for rangeland.

If this soil is used for dryland farming, it is poorly
suited to close-sown crops, such as wheat, oats,
grasses, and legumes. Erosion by water is the principal
hazard. If this soil is used for corn and sorghum,
controlling erosion is difficult. Conservation tillage
practices, such as disc-plant, chisel-plant, and no-till
plant, help prevent excessive soil loss and conserve
moisture. Some areas that have smooth slopes can be
terraced and then farmed on the contour. This soil has
low content of nitrogen. Phosphorus is not readily
available because of the high content of carbonates.
Return of crop residue and application of barnyard
manure to the soil help improve fertility and control soil
erosion. Applications of phosphorous fertilizers are
needed for satisfactory production of alfaifa.

Irrigation is not generally suited to this soil because
controlling excessive erosion and managing irrigation
water on the moderately steep slopes are difficult.

This soil is suited to introduced grasses for pasture.
Establishing and maintaining pasture is an effective way
to control erosion. Proper stocking, rotation grazing, and
restricted use during wet periods help keep the grasses
in good condition.

Where this soil is used for planting windbreaks, it is
suited to trees and shrubs that tolerate a high content of
calcium. The ability of adapted species to grow is fair.
Susceptibility to water erosion is a severe hazard.
Planting trees on the contour and a cover crop between
the rows helps prevent erosion. Terraces also help
prevent runoff and water erosion. Competition for
moisture from grasses and weeds can be controlled by
cultivation between the rows or by use of appropriate
herbicides.

Slope limits the use of this soil for sanitary facilities
and building sites. This soil is not suited to septic tank
absorption fields or sewage lagoons unless it has been
extensively graded; therefore, alternate sites on other
soils that are better suited to these uses should be
considered. Dwellings and small commercial buildings
need to be designed to accommodate the slope, or the
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site needs to be graded to accommodate the structure.
The low strength of this soil needs to be considered in
the design of roads and streets. The use of coarse-
grained material for subgrade or base material insures
better performance. Roads need to be designed so that
the pavement is thick enough to compensate for the low
strength of this soil. Damage to roads by frost action can
be reduced by good surface drainage. Crowning the road
by grading-and maintdining adequate side ditches help
provide the needed surface drainage. Erosion of
ditchbanks and side slopes along roads can be severe.
An adequate cover of grass helps prevent this erosion.

This soil is in capability unit IVe-9 dryland. It is in
suitability group 8.

IdE2—Ida silt loam, 11 to 17 percent slopes,
eroded. This soil is deep, moderately steep, and well
drained. It is on narrow ridgetops, rounded knolls, and
short, uneven side slopes on uplands. This soil formed in
loess. Rills are common after heavy rains. Areas range
from 5 to 100 acres.

Typically, the surface layer is dark brown, very friable
silt loam about 7 inches thick. The underlying material is
silt loam. It is brown in the upper part and yellowish
brown in the lower. part to a depth of 60 inches. The
profile is calcareous throughout. Reddish or brownish
loamy material of the Loveland Formation is in some
places. :

Included with this soil in mapping are small areas of
the more strongly developed, darker Monona soils on
lower parts of side slopes. Also included in positions
below the Ida soil are small areas of eroded Steinauer
soils. The included soils make up 5 to 8 percent of this
map unit.

This Ida soil has moderate permeability and high
available water capacity. Runoff is rapid. Moisture is
released readily to plants. Content of organic matter and
natural fertility are low. The availability of phosphorus is
low because of the high content of free carbonates. The
rate of water intake is moderate. Tilth is generally good.
Shrink-swell potential is low.

Nearly all the areas of this soil are used for dryland
farming. The rest are used mainly for rangeland. A few
areas are used for introduced grasses and for pasture.

If this soil is used for dryland farming, it is poorly
suited to corn, grain sorghum, small grain, grasses, and
legumes. Soybeans are not suited to this moderately
steep soil because of the erodibility. Erosion by water is
the principal hazard. If this soil is used for row crops,
erosion is difficult to control. Conservation tillage
practices that keep crop residue on the surface help
prevent excessive erosion and moisture loss. Most areas
can be terraced and then farmed on the contour. This
soil is low in content of nitrogen. It is also low in
available phosphorus because of the high content of
carbonates. Returning crop residue to the soil or adding
other forms of organic matter, such as barnyard manure,
helps improve fertility and control erosion. Phosphorous
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fertilizers are particularly needed for the production of
alfalfa.

This soil is generally not suited to irrigation because
the slope is too steep and management of the water is
too difficult. Excessive water erosion is difficult to control
and soil losses are high.

This soil is suited to introduced grasses for pasture.
The pasture is mainly smooth brome or a mixture of
smooth brome and alfalfa. Some areas of pasture are
reseeded to native grasses and mowed for hay. Use of
this soil for pasture is an effective way to help control
erosion. Proper stocking, rotation grazing, and restricted
use during wet periods help keep the grasses in good
condition.’

If this soil is used for planting windbreaks, it is suited
to trees and shrubs that tolerate a high content of
calcium; The ability of adapted species to grow is fair.
Susceptibility to water erosion is severe. Planting trees
on the contour and planting a cover crop between the
rows can lessen erosion. Terraces also help reduce
runoff and control water erosion. Moisture competition
from grasses and weeds limits the establishment of
seedlings. Cultivation between the rows with a disc or
other suitable equipment and hand hoeing in the row
help control weeds.

Slope limits the use of this soil for sanitary facilities
and building sites. This soil is not suited to septic tank
absorption fields or sewage lagoons unless extensive
grading is possible; therefore, alternate sites on other
soils that are better suited to these uses should be
considered. Dwellings and small commmerical buildings
need to be designed to accommodate the slope, or the
site needs to be graded to accommodate the structure.
The low strength of this soil needs to be considered in
the design of roads and streets. The use of coarse-
grained material for subgrade or base material insures
better performance. Roads need to be designed so that
the pavement is thick enough to compensate for the low
strength of this soil. Damage to roads by frost action can
be reduced by good surface drainage. Crowning the road
by grading and maintaining adequate side ditches
provide the needed surface drainage. Erosion of
ditchbanks and side slopes along roads can be severe.
An adequate cover of grass helps prevent erosion.

This soil is in capability unit IVe-8 dryland. It is in
windbreak suitability group 8.

IdF—Ida silt loam, 17 to 30-percent slopes. This soil
is deep, steep, and somewhat excessively drained. It is
on short, uneven side slopes, mainly in the bluff area
that borders the Missouri River Valley. Areas range from
5 to 30 acres.

Typically, the surface layer is very dark grayish brown,
friable silt loam about 6 inches thick. Beneath this is a
transitional layer of dark grayish brown, friable silt loam
about 6 inches thick. The underlying material to a depth
of 60 inches is brown silt loam. The profile is calcareous
throughout.
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Included with this soil in mapping are small areas of
the more strongly developed Monona soils on side
slopes and narrow ridgetops. The included soils make up
5 to 10 percent of this map unit.

This Ida soil has moderate permeability and high
available water capacity. Moisture is released readily to
plants. The content of organic matter is low. Runoff is
rapid. Shrink-swell potential is low.

Nearly all areas of this soil are in rangeland and used
for grazing.

This soil is too steep for the commonly grown
cultivated crops. The hazard of erosion is very severe,
and cultivation of the steep slopes is difficult.

This soil is generally-not suited to introduced grasses.
However, it is well suited to native grasses. Grazing that
leaves one-half of the production for the following year
enables the grass to store carbohydrates in the root
system and insures a healthy stand. Overgrazing
reduces the protective cover and causes deterioration of
the natural vegetation. Proper grazing use, timely
deferred grazing, and a planned grazing system of use
and rest help maintain or improve the range condition.

Trees and shrubs in windbreaks are generally not
suited to this soil because of the steepness of slope and
the hazard of excessive erosion. In special places where
an area is planned for wildlife habitat, trees and shrubs
can be planted by hand. Species should be selected that
tolerate an excessive amount of carbonates.

This soil is not suitable for sanitary facilities because
of the steep slope; therefore, alternate sites on other
soils that are suited to these uses should be considered.
Buildings need to. be designed to accommodate the
slope, or-the site needs to be graded to accommodate
the structure. Road construction requires extensive
cutting and filling to reduce the grade. The low strength
of this soil needs to be considered in the design of roads
and streets. The use of coarse-grained material for
subgrade or base material insures better performance.
Damage to roads by frost action can be reduced by
good surface drainage. Crowning the road by grading
and maintaining adequate side ditches help provide the
needed surface drainage. Erosion of ditchbanks and side
slopes along roads can be severe. An adequate cover of
grass helps prevent this erosion.

This soil is in capability unit Vle-9 dryland. It is in
windbreak suitability group 10.

IdF2—Ida silt loam, 17 to 30 percent slopes,
eroded. This soil is deep, steep, and somewhat
excessively drained. It is on short, uneven side slopes,
generally in the bluff area adjacent to the Missouri River
Valley. Rills and small gullies are common after heavy
rains. The areas range from 5 to 15 acres.

Typically, the surface layer is dark brown, friable silt
loam about 5 inches thick. Below this is a transitional
layer of grayish brown, friable silt loam about 2 inches
thick. The upper part of the underlying material is dark
yellowish brown silt loam about 8 inches thick, and the

35

lower part to a depth of 60 inches is yellowish brown silt
loam. The profile is calcareous throughout.

Included with this soil in mapping are small areas of
Ida soils that are not so steep. Small areas of Steinauer
soils that formed in glacial till are below the Ida soil. The
included soils make up 5 to 12 percent of this map unit.

This Ida soil 'has moderate permeability and high
available water capacity. Runoff is rapid. Moisture is
released readily to plants. Erosion by water is the
principal hazard. Gullies and small rills are common in
cultivated areas. The organic matter content and natural
fertility are low. The rate of water intake is moderate.
Shrink-swell potential is low.

Most areas of this soil are used for cultivated crops. A
small acreage is in introduced grasses. A few areas are
in windbreaks.

This soil is too steep for the commonly grown
cultivated crops. The hazard of erosion is severe, and
farming the steep slopes is difficult.

This soil is better suited to rangeland than to most
other uses. A good cover of grasses needs to be
maintained. Grazing that leaves one-half of the forage
production for the following year enables the grasses to
store carbohydrates in the root system and insures a
healthy stand. Overgrazing reduces the protective cover
and causes deterioration of the natural vegetation.
Proper grazing, timely. deferred grazing, and a planned
grazing system of use and rest help maintain or improve
the range condition.

Trees and shrubs in windbreaks are generally not
suited to this soil because of the steepness of slope and
the hazard of excessive erosion. Trees and shrubs can
be planted by hand for wildlife habitat areas.

This soil is not suitable for sanitary facilities because
of the steep slope; therefore, alternate sites on other
soils that are suited to these uses should be considered.
Buildings need to be designed to accommodate the
slope, or the site needs to be graded to accommodate
the structure. Road construction requires extensive
cutting and filling to reduce the grade. The low strength
of this soil needs to be considered in the design of roads
and streets. The use of coarse-grained material for
subgrade or base material insures better performance.
Damage to roads by frost action can be reduced by
good surface drainage. Crowning the road by grading
and maintaining adequate side ditches help provide the
needed surface drainage. Erosion of ditchbanks and side
slopes along roads can be severe. An adequate cover of
grass helps prevent this erosion.

This soil is in capability unit Vie-8 dryland. It is in
windbreak suitability group 10.

IdG—TIda siit loam, 30 to 60 percent slopes. This
soil is deep, very steep, and excessively drained. It is on
narrow bluffs that border the Missouri River Valley. In
some areas, the slope is nearly vertical. Short slopes or
catsteps are common, and large gullies and intermittent
drainageways are a part of the landscape. Areas are
long and narrow and range from 5 to 30 acres.
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Typically, the surface layer is very dark grayish brown,
friable silt loam about 4 inches thick. The underlying
material is dark yellowish brown silt loam to a depth of
60 inches. The profile is calcareous throughout.

Included with this soil in mapping are small areas of
Ida soils that are not so steep and small areas of Boone
soils that have similar slopes. Also included are small
outcrops of glacial till and sand. The included soils and
outcrops make up 6 to 10 percent of this map unit.

This Ida soil has moderate permeability and high
available water capacity. Runoff is very rapid. Moisture is
released readily to plants. Because of the very steep
slope, erosion by water is the principal hazard. Gullies
are common. The organic matter content and natural
fertility are low. Shrink-swell potential is low.

All areas of this soil are used for rangeland and trees.

Because of the very steep slope, this soil is not suited
to cultivated crops or to mowing of grasses or legumes
for hay.

This soil is better suited to rangeland than to most
other uses. A good cover of native grasses needs to be
maintained. Grazing that leaves one-half of the forage
production for the following year enables the grass to
store nutrients in the root system and insures a healthy
stand. Overgrazing reduces the protective cover and
causes deterioration of the natural vegetation. Erosion by
water is a severe hazard unless an adequate cover of
grass is maintained. Proper grazing use, timely deferred
grazing, and a planned grazing system of use and rest
help maintain or improve the range condition.

This soil is not suited to trees or shrubs in windbreaks
because of the very steep slopes, excessive loss of
moisture by runoff, and the very severe hazard of
erosion. Trees for wildlife habitat areas can be hand
planted.

This soil is not suitable for building sites or sanitary
facilities because of the very steep slopes; therefore,
alternate sites on other soils that are suited to these
uses should be considered. Road construction requires
extensive cutting and filling to reduce the grade. The low
strength of this soil needs to be considered in the design
of roads and streets. The use of coarse-grained material
for subgrade or base material insures better
performance. Damage to roads by frost action can be
reduced by good surface drainage. Crowning the road by
grading and maintaining adequate side ditches help
provide the needed surface drainage. Erosion of
ditchbanks and side siopes along roads can be severe.
An adequate cover of grass helps prevent this erosion.

This soil is in capability unit Vlle-9 dryland. It is in
windbreak suitability group 10.

JuC—Judson silty clay loam, 2 to 6 percent slopes.
This soil is deep, gently sloping, and well drained. It is on
colluvial-alluvial foot slopes, commonly between side
slopes on uplands and the adjacent lower lying flood
plain. The areas are long and narrow and range from 10
to 80 acres.

Soil survey

Typically, the surface soil is friable silty clay loam
about 34 inches thick. The upper part of the surface
layer is very dark brown, the middie part is black and
very dark brown, and the lower part is very dark grayish
brown. The subsoil to a depth of 60 inches-is brown,
friable silty clay loam in the upper part and dark
yellowish brown, firm silty clay loam in the lower part.

Included with this soil in mapping are small areas of
the somewhat poorly drained Colo and Calco soils on
bottom lands, the less developed Kennebec soils on
bottom lands, and the Moody, Monona, Marshall, and
Nora soils on loess uplands. The included soils make up
5 to 10 percent of this map unit.

This Judson soil has moderate permeability and high
available water capacity. Runoff is medium. The erosion
by water is the principal hazard where this soil is farmed.
Moisture is readily released to plants. The organic matter
content and natural fertility are high. Shrink-swell
potential is moderate. The rate of water intake is low.
Tilth is good.

Nearly all areas of this soil are used for dryland
farming. A few areas are irrigated.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and
legumes. Row crops can be grown in consecutive years
if a high level of management is used. Erosion by water
causes rills after heavy rains. Where this soil is on
alluvial fans, crops are subject to occasional flooding of
very short duration but are generally not damaged.
Grasses, waterways, and terraces on the adjacent,
higher soils help prevent soil and water loss.
Conservation of water is important to management.
Conservation tillage practices help conserve moisture,
control erosion, and maintain the content of organic
matter.

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as alfalfa, introduced grasses, and small
grain. Row crops can be grown in consecutive years if a
high level of management is used. The hazard of erosion
by water is moderate. Where row crops are irrigated by a
gravity system, contour furrows can be supplemented
with terraces. Bench leveling can be used to shape the
surface of the soil so that all types of gravity irrigation
can be used. Where erosion is controlled, this soil is
suited to sprinklers. Terraces and contour farming help
control erosion. Keeping crop residue on the surface and
keeping tillage to a minimum help control erosion and
conserve moisture.

Introduced grasses for pasture are suited to this soil.
Pasture commonly consists of smooth brome or a
mixture of smooth brome and alfalfa. Proper stocking,
rotation grazing, and restricted use during wet periods
help keep the grasses in good condition. Application of
nitrogen fertilizers increases the production of grasses.

This soil is well suited to trees and shrubs in
windbreaks. It provides a good site, and the capability of
adapted species to grow is fair. Competition for moisture
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from grasses and weeds is a concern in establishing and
managing the windbreaks. Cultivation between the rows
or use of appropriate herbicides in the row helps control
undesirable vegetation. Newly planted trees and shrubs
may need supplemental watering during periods of below
normal rainfall.

This soil is suited to septic tank absorption fields.
Sewage lagoons require some grading to modify the
slope and shape the lagoon and need to be sealed or
lined to prevent seepage. The moderate shrink-swell
potential is a limitation for building sites. Foundations of
buildings need to be designed so that they have
sufficient strength to withstand the shrinking and
swelling. Foundations can also be backfilied with sand or
gravel. Terraces and diversions can be constructed on
the adjacent, higher lying soils to keep runoff water from
dwellings and buildings. The low strength and moderate
shrink-swell potential of this soil need to be considered
in the design of roads and streets. The use of coarse-
grained material for subgrade or base material insures
better performance. Damage to roads by frost action can
be reduced by good surface drainage. Crowning the road
by grading and providing adequate side ditches help
provide the needed surface drainage.

This soil is in capability unit lle-1 dryland and capability
unit Ille-3 irrigated. It is in windbreak suitability group 3.

Kg—Kennebec silt loam, channeled. This soil is in
areas along natural drainageways on uplands that are
deeply cut by stream channels. The channels range from
10 to 30 feet in depth and are as wide as 250 feet in
places. Areas are long and narrow and range from 5 to
80 acres. The narrow bottoms of these areas are
frequently flooded.

Typically, the surface layer is grayish brown, friable silt
loam about 10 inches thick. Beneath this is black, friable
silt loam and silty clay loam to a depth of 60 inches. In a
few places, layers of loam are below a depth of 40
inches.

Included with this soil in mapping are small areas of
Judson, Colo, and Calco soils. Judson soils are better
drained and are on narrow foot slopes. The Colo and
Calco soils are more poorly drained and on narrow
bottom lands. The included soils make up 3 to 10
percent of this map unit.

This Kennebec soil has moderate permeability and
high available water capacity. Runoff is very rapid.
Natural fertility and organic matter content are high. The
seasonal high water table ranges from a depth of about
4 feet in wet years to a depth of about 5 feet in dry
years. Water erosion and instability of the gully heads
are severe hazards. The planting of trees, shrubs, or
grasses in conjunction with the use of other conservation
practices help stabilize streambanks and keep them from
sloughing. Shrink-swell potential is moderate.

Nearly all areas of this soil are in trees, grasses,
weeds, or other vegetation that can be established. This
soil is too dissected by channels for cultivated crops,
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planting of trees in windbreaks, and seeding of
introduced grasses for pasture. The areas are mainly
used for rangeland and as habitat for wildlife. Proper
grazing use and planned grazing systems of use and rest
help maintain or improve the range condition.

This soil is not suitable for sanitary facilities, building
sites, and roads because of the hazard of flooding;
therefore, alternate sites on other soils that are suited to
these uses should be considered. Bridges are needed
for roads.

This soil is in capability unit Vle-7. It is in windbreak
suitability group 10. :

Ko—Kennebec silt loam, occasionally flooded, 0 to
2 percent slopes. This soil is deep, moderately well
drained, and nearly level. It is on bottom lands of major
streams and drainageways throughout the loess and till
uplands. Areas of this soil are occasionally flooded.
Areas range from 10 to 100 acres.

Typically, the surface layer is light brownish gray,
friable siit loam about 12 inches thick. Beneath this is an
older, buried surface layer. This buried layer is black,
friable silt loam about 34 inches thick. The underlying
material is black or very dark-grayish brown silt loam and
silty clay loam.

Included with this soil in mapping are small areas of
somewhat poorly drained Colo silt loam at a lower
elevation and closer to the channe! of drainageways
than this Kennebec soil.

This Kennebec soil has moderate permeability and
high available water capacity. The organic matter content
and natural fertility are high. Runoff is slow. Tilth is good.
Shrink-swell potential is moderate.

Most areas of this soil are farmed. A few areas are in
introduced grasses for pasture.

If this soil is used for dryland farming, it is well suited .
to corn, soybeans, alfalfa, and grain sorghum. Soil
blowing is a hazard, particularly if the soil is plowed in
fall. Soil blowing can be reduced by using conservation
tilage practices, such as disc-plant, chisel-plant, or no-till
plant. These practices also conserve moisture and help
maintain fertility and organic matter content.

If this soil is irrigated, it is suited to corn, soybeans,
grain sorghum, alfalfa, small grain, and introduced
grasses for pasture. Row crops can be grown in
consecutive years if proper amounts and kinds of
fertilizers are applied and weeds and insects are
controlled. Conservation tillage practices, such as disc-
plant or chisel-plant, can be used. Land leveling for
gravity irrigation is generally needed for efficient water
use. Gravity and sprinkler irrigation are well suited to this
soil.

This soil is well suited to trees and shrubs in
windbreaks. The ability of adapted species to survive is
good. Seedlings generally survive and grow if competing
vegetation is controlled or removed. Weeds and grasses
can be controlled by cultivation between the rows and by
rototilling in the row. Proper seedbed preparation is
needed to provide a good stand of trees and shrubs.
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A few areas of this soil are in introduced grasses for
pasture. Application of fertilizers, proper stocking, and
rotation grazing help provide good vigor and growth of
the grasses. Some areas of pasture are successfully
irrigated. '

This soil is not suitable for septic tank absorption fields
and building sites because of the hazard of flooding.
Sewage lagoons and septic tank absorption fields need
to be protected from fiooding by dikes or should be
placed in fill raised to a sufficient height above flood
level. Roads need to be protected from flooding and
wetness. They should be constructed on suitable
compacted fill and have adequate side ditches and
culverts. The low strength of this soil needs to be
considered in the design of roads and streets. The use
of coarse-grained material for subgrade or base material
insures better performance. Roads need to be designed
so that the pavement is thick enough to compensate for
the low strength of this soil. Damage to roads by frost
action can be reduced by good surface drainage and by
the use of a gravel moisture barrier in the subgrade.
Crowning the road by grading helps provide the needed
surface drainage.

This soil is in capability unit llw-3 dryland and
capability unit llw-6 irrigated. It is in windbreak suitability
group 1.

Lu-—Luton silty clay, 0 to 1 percent slopes. This soil
is deep, nearly level, and poorly drained. It is on bottom
lands of the Missouri River Valley. Also, in places, it is in
old, abandoned river channels, on the lowest part of the
landscape on the second bottoms. Areas of this soil are
occasionally flooded. Areas range from 40 to 600 acres.

Typically, the surface soil is very firm silty clay about
27 inches thick. The surface soil is very dark gray in the
upper part and black in the lower part. The subsoil is
very firm, mottled silty clay about 19 inches thick. The
upper part of the subsoil is dark olive gray, and the lower
part is olive gray. The underlying material is olive gray,
mottled clay to a depth of 60 inches. In places, the
profile is calcareous throughout or is stratified.

Included with this soil in mapping are areas of Biencoe
silty clay that is silty in the lower part of the profile. The
included soil makes up 3 to 5 percent of this map unit.

This Luton soil has very slow permeability and
moderate available water capacity. Runoff is medium.
Moisture is released slowly to plants. The seasonal high
water table ranges from a depth of about 1 foot in most
wet years to a depth of 3 feet in most dry years. It is
generally lower during the growing season. Content of
organic matter is moderate, and natural fertility is
medium. Shrink-swell potential is high. The rate of water
intake is very low. '

Most areas of this soil are used for dryland farming. A
few areas are irrigated. Only a small acreage is in native
or introduced grasses. '

If this soil is used for dryland farming, it is suited. to
corn, soybeans, grain sorghum, wheat, and alfalfa. Row

Soil survey

crops can be grown in consecutive years if proper
amounts and kinds of fertilizers are applied and weeds
and insects are controlled. Soil wetness and the very
firm consistency of this soil influence use and
management. Surface water stands in low areas for
several days after rains, and this delays tillage
operations. Upon drying the soil cracks, and the cracking
can damage plant roots. Land leveling and V-shaped
surface ditches help improve drainage. This soil is
commonly tilled late in fall so that freezing and thawing
in winter improves tilth (fig. 8). If snow cover or other
kind of protection is not adequate, soil blowing can be a
hazard during winter. Soil workability is poor because this
soil is very sticky when wet and very hard when dry.
Tillage needs to be done at the proper moisture content.
If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as alfalfa, introduced grasses, and small
grain. Wetness, caused by the seasonal high water table,
is the main limitation. The soil is difficult to till because it
is very firm when moist and very hard and cloddy when
dry. It should be tilled at the proper moisture content.
This soil generally needs leveling for gravity irrigation.
Tailwater recovery systems can be installed at the lower

Figure 8.—Fall tillage is good management on Luton silty
clay because it improves filth.
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end of fields to recycle runoff irrigation water. Irrigation
by sprinklers is suitable, but the low intake rate of the
soil requires a slow application rate. Legumes, such as
alfalfa, tend to improve the permeability. Sprinklers that
operate in sets at one location should be adjusted to
provide the proper application rate.

This soil is suited to introduced grasses for pasture.
Pasture commonly consists of a mixture of smooth
brome and alfalfa or a mixture of orchardgrass and
aifalfa. Overgrazing or grazing when the soil is wet
causes surface compaction and poor tilth. Proper
stocking, rotation grazing, and application of nitrogen
fertilizers help keep the grasses in good condition.

Trees and shrubs in windbreaks are suited to this soil.
The ability of adapted species to survive is fair. Species
should be used that are adapted to the moderately high
water table. Competition for moisture from grasses and
weeds can be controlled by timely cultivation between
the rows and by careful use of appropriate herbicides in
the rows. During dry weather the soil may crack and thus
expose the roots to drying. A shallow cultivation and
supplemental watering may be needed to close the
cracks.

This soil is not suitable for building sites because of
the hazard of flooding, wetness, and high shrink-swell
potential. It is not suitable for septic tank absorption
fields because of flooding, wetness, and very slow
permeability. Therefore, alternate sites on other soils that
are suited to these uses should be considered. Sewage
lagoons need to be protected from flooding by dikes.
Roads need to be protected from flooding and wetness.
They should be constructed on suitable compacted fill
and have adequate side ditches and cuiverts. The low
strength and high shrink-swell potential of this soil need
to be considered in the design of roads and streets. The
use of coarse-grained material for subgrade or base
material insures better performance. Mixing the base
material with hydrated lime increases strength and helps
prevent excessive shrinking and swelling.

This soil is in capability unit lllw-1 dryland and
capability unit Illw-1 irrigated. It is in windbreak suitability
group 2w.

Ma—Marshall silty clay loam, 0 to 2 percent slopes.
This soil is deep, nearly level, and well drained. It is on
broad divides on the loess uplands. Areas range from 10
to 60 acres.

Typically, the surface layer is friable silty clay loam
about 15 inches thick. The upper part of the surface
layer is black, and the lower part is very dark grayish
brown. The friable subsoil is silty clay loam about 31
inches thick. The upper and middle parts of the subsoil
are dark brown, and the lower part is dark yellowish
brown. The underlying material is dark yellowish brown
silty clay loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
gently sloping Marshall soils on side slopes. The
included soils make up less than 5 percent of this map
unit.
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This Marshall soil has moderate permeability.and high
available water capacity. Runoff is medium. Moisture is
readily released to plants. Content of organic matter is
moderate, and natural fertility is high. Shrink-swell
potential is moderate. The rate of water intake is low.
Tilth is good.

Most areas of this soil are used for dryland farming. A
small acreage is irrigated. Only a few small areas are in
native or tame grasses.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and alfalfa.
Row crops can be grown in consecutive years if proper
amounts and kinds of fertilizers are applied and weeds
and insects are controlled. Conservation tillage practices,
such as tillage with a disc or chisel, help conserve
moisture for use by crops, control erosion, and improve
fertility. Lime is needed in places to correct soil acidity if
alfalfa is grown.

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as alfalfa, introduced grasses for pasture,
and small-grain. This soil tends to form clods upon
drying if tilled when wet. Furrow and sprinkler irrigation
are well suited. Borders can be used for alfalfa and
close-sown crops. Row crops can be grown in
consecutive years if proper amounts and kinds of
fertilizers are applied and weeds and insects are
controlled. Land leveling increases the efficiency of
water use under furrow irrigation. The center-pivot
sprinkler irrigation is well suited. The application rate of
water needs to be adjusted so that it does not exceed
the intake rate of this moderately fine textured soil.

This soil is suited to introduced grasses for pasture.
Pasture is commonly smooth brome; a mixture of smooth
brome and alfalfa; or smooth brome, orchardgrass, and
alfalfa. Proper stocking, rotation grazing, and application
of nitrogen fertilizers help keep the grasses in good
condition.

Trees and shrubs in windbreaks are suited to this soil.
The ability of adapted species to grow is good. Weeds
can be controlled by cultivation between the rows and by
hand hoeing, rototilling, or careful use of appropriate
herbicides in the row. Newly planted trees may need
supplemental watering during times of insufficient rainfall.

This soil is suited to sanitary facilities. Sewage lagoons
need to be sealed or lined to prevent seepage. The
moderate shrink-swell potential is a limitation for building
sites. Foundations of buildings need to be designed so
that they have sufficient strength to withstand the
shrinking and swelling. Foundations can also be
backfilled with sand or gravel. The low strength and
moderate shrink-swell potential of this soil should be
considered in the design of roads and streets. The use
of coarse-grained material for subgrade or base material
insures better performance. Damage to roads by frost
action can be reduced by good surface drainage.
Crowning the road by grading and maintaining adequate
side ditches help provide the needed surface drainage.



40

This soil is in capability unit I-1 dryland and capability
unit 1-3 irrigated. It is in windbreak suitability group 3.

MaC—Marshall silty clay loam, 2 to 6 percent
slopes. This soil is deep, gently sloping, and well
drained. It is on ridgetops on the loess uplands. Areas
range from 10 to 60 acres.

Typically, the surface layer is friable silty clay loam
about 13 inches thick. The upper part of the surface
layer is very dark gray, and the lower part is dark brown.
The subsoil is friable silty clay loam about 42 inches
thick. The upper part of the subsoil is dark brown, and
the-lower part is dark yellowish brown. The underlying
material is yellowish brown silty clay loam to a depth of
60 inches.

Included with this soil in mapping are small areas of
the eroded Marshall soils on side slopes and the nearly
level Marshall soils on narrow divides. The included soils
make up less than 5 percent of this map unit.

This Marshall soil has moderate permeability and high
available water capacity. Runoff is medium. Moisture is
readily released to plants. Content of organic matter is
moderate, and natural fertility is high. Shrink-swell
potential is moderate. The rate of water intake is low.
Tilth is good.

Most areas of this soil are used for dryland farming,
but some areas are irrigated. Only a few small areas are
in grass.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and alfalfa.
Water erosion is the principal hazard. Row crops can be
grown in consecutive years if a high level of
management is used. Conservation of water is an
important concern of management. Terraces help control
erosion and loss of surface water. Conservation tillage
practices help conserve moisture, build content of
organic matter, and control erosion.

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as small grain, alfalfa, and introduced
grasses for pasture. Rew crops can be grown in
consecutive years if a high level of management is used.
Erosion by water is the main hazard. Conservation tillage
practices, such as no-till plant, disc-plant, or chisel-plant,
help control erosion and conserve moisture. Terraces or
bench leveling help conserve surface water and control
erosion. Contour furrows can be used with row crops.
Sprinkler irrigation is suited if erosion is controlled. The
center-pivot sprinkler irrigation is well suited if the
application rate of water is controlled so that it does not
exceed the intake rate on this moderately fine textured,
gently sloping soil. Gravity irrigation is poorly suited to
row crops, unless the slope is modified.

This soil is suited to introduced grasses in pasture.
Pasture generally is smooth brome; a mixture of smooth
brome and alfalfa; or smooth brome, orchardgrass, and
alfalfa. Rotation grazing, proper stocking, and application
of nitrogen fertilizers help keep the grasses in good
condition.

Soil survey

Trees and shrubs in windbreaks are suited to this soil.
The ability of adapted species to grow is fair.
Competition for moisture from weeds and undesirable
grasses is a concern. Weeds can be controlled by
cultivation between the rows, by hand hoeing or
rototilling within the rows, or by careful use of
appropriate herbicides. Newly planted trees may need
supplemental watering when moisture is insufficient.
Planting the trees on the contour in combination with
terraces helps conserve water and control erosion.

This soil is suited to septic tank absorption fields.
Sewage lagoon areas require grading to modify the
slope and shape the lagoon. Sewage lagoons need to
be sealed or lined to prevent seepage. The moderate
shrink-swell potential is a limitation for building sites.
Foundations of buildings should be designed for
sufficient strength to withstand the shrinking and
swelling. Foundations can also be backfilled with sand or
gravel. The low strength and moderate shrink-swell
potential of this soil need to be considered in the design
of roads and streets. The use of coarse-grained material
for subgrade or base material insures better
performance. Damage to roads by frost action can be
reduced by good surface drainage. Crowning the road by
grading and maintaining adequate side ditches help
provide the needed surface drainage.

This soil is in capability unit lle-1 dryland and capability
unit lle-3 irrigated. It is in windbreak suitability group 3.

MaC2—Marshall silty clay loam, 2 to 6 percent
slopes, eroded. This soil is deep, gently sloping, and
well drained. It is on ridgetops and side slopes on the
loess uplands. Rills are.common after heavy rains. Areas
range from 5 to 40 acres.

Typically, the surface layer is very dark grayish brown,
friable silty clay loam about 7 inches thick. Material from
the upper part of the subsoil is mixed with the surface
layer in tilage. The remaining part of the subsoil is friable
silty clay loam and about 29 inches thick. The upper part
is dark brown, the middle part is dark yellowish brown,
and the lower part is yellowish brown. The underlying
material is yellowish brown and light olive brown silty
clay loam to a depth of 60 inches. The underlying
material has strong brown and grayish brown relict
mottles. In areas, the subsoil is exposed at the surface
and, in a few areas, the underlying material is exposed.

Included with this soil in mapping are small areas of
the uneroded Marshall soils on landscape positions
similar to this Marshall soil. Also included are small
areas of the uneroded Monona soils that have slightly
steeper slopes than this Marshall soil and are at a lower
elevation. The included soils make up 5 to 10 percent of
this map unit.

This Marshall soil has moderate permeability and high
available water capacity. Runoff is medium or rapid,
depending on the kind and amount of vegetative cover.
Moisture is readily released to plants. Content of organic
matter is moderately low, and natural fertility is medium.
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Shrink-swell potential is moderate. The rate of water
intake is low. Tilth is fair.

Nearly all areas of this soil -are used for dryland
farming. Only a few areas are irrigated. A small acreage
is in introduced grasses for pasture.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and aifalfa.
Loss of soil and surface water through erosion is serious
on this soil. Erosion is the principal hazard. Contour
farming, terraces, and grassed waterways help conserve
surface water and control erosion. Conservation of water
is an important concern. Methods of conservation tillage,
such as disc-plant and no-till plant, help conserve -
moisture for use by crops, control erosion, and build up
the content of organic matter. Application of barnyard
manure helps improve tilth and fertility.

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as alfalfa, introduced grasses for pasture,
and small grain. Erosion by water is the main hazard.
Mulch planting, that is, keeping tillage to a minimum and
returning crop residue to the soil, helps slow erosion and
improve fertility. Terraces or bench leveling can be used
to conserve surface water and control erosion.
Applications of barnyard manure improve tilth and
fertility, especially on the light colored areas. Sprinkler
irrigation is well suited. The rate of water application
should be adjusted so that it does not exceed the intake
rate on this gently sloping, moderately fine textured soil.
Gravity irrigation can be used where the slope is
modified by leveling, where crops are planted on the
contour, or where the water is spread between borders.

This soil is suited to introduced grasses for pasture.
Pasture generally consists of smooth brome; a mixture of
smooth brome and alfalfa; or smooth brome,
orchardgrass, and alfalfa. Proper stocking, rotation
grazing, and application of nitrogen fertilizers help keep
the grasses in good condition.

Trees and shrubs in windbreaks are suited to this soil.
The ability of adapted species to survive and grow is
good. Competition for moisture from weeds and grasses
is commonly a problem. Weeds and grasses can be
controlled by cultivation between the rows and
application of appropriate herbicides in the row. Planting
the trees on the contour and using terraces reduce
runoff and erosion. Newly planted trees commonly need
supplemental watering when rainfall is insufficient.

This soil is suited to septic tank absorption fields.
Sewage lagoon areas require grading to modify the
slope and shape the lagoon. Sewage lagoons need to
be sealed or fined to prevent seepage. The moderate
shrink-swell potential is a limitation for building sites.
Foundations of buildings should be designed for
sufficient strength to withstand shrinking and swelling.
Foundations can also be backfilled with sand or gravel.
The low strength and moderate shrink-swell potential of
this soil need to be considered in the design of roads
and streets. The use of coarse-grained material for
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'subgrade or base material insures better performance.

Damage to roads by frost action can be reduced by
good surface drainage. Crowning the road by grading
and maintaining adequate side ditches help provide the
needed surface drainage.

This soil is in capability unit lle-8 dryland and capability
unit llle-3 irrigated. It is in windbreak suitability group 3.

Mb—Marshall silty clay loam, terrace, 0 to 2
percent slopes. This soil is deep, nearly level, and well
drained. It is on stream terraces that are a part of the
Missouri River Valley. Areas range from 10 to 60 acres.

Typically, the surface layer is very dark gray, friable
silty clay loam and about 15 inches thick. The subsaoil is
friable silty clay loam about 33 inches thick. The upper
part of the subsoil is dark brown, the middle part is dark
yellowish brown, and the lower part is yellowish brown.
The underlying material is yellowish brown silty clay loam
to a depth of 60 inches. In small areas, the surface layer
is darker and thicker than in the typical profile.

Included with this soil in mapping are small areas of
the more weakly developed Judson soils.on foot slopes
and areas of soils in which the seasonal high water table
is at a depth of 4 to 5 feet in spring. The included soils
make up 5 to 10 percent of this map unit.

This Marshall soil has moderate permeability and high
available water capacity. Runoff is: medium. Moisture is
readily released to plants. Content of organic matter is
moderate, and natural fertility is high. Shrink-swell
potential is moderate. The rate of water intake is low.
Tilth is good.

Most areas of this soil are used for dryland farming,
but some areas are irrigated. Only a few small areas are
in introduced grasses.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and alfalfa.
Row crops can be grown in consecutive years if a high
level of management is used. Conservation tillage
methods, such as no-till plant and disc-plant, help
conserve moisture and prevent soil blowing.

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as alfalfa, introduced grasses, and small
grain. Row crops can be grown in consecutive years if
proper amounts and kinds of fertilizers are applied and
weeds and insects are controlled. This soil becomes
cloddy upon drying if tilled when wet. Runoff from the
adjacent, higher soils can be controlled by diversions

-and terraces on those soils. Land leveling is generally

needed for the most efficient use of water in gravity
irrigation. The center-pivot sprinkler irrigation is well
suited. The application rate of water needs to be
adjusted so that it does not exceed the intake rate of the
soil.

This sail is suited to introduced grasses for pasture.
The pasture is commonly smooth brome or a mixture of
smooth brome and alfalfa. Rotation grazing, proper
stocking, and application of nitrogen fertilizers help keep
the grasses in good condition.
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Trees and shrubs in windbreaksare suited to this soil.
The ability of adapted species to survive is good. The
competition for moisture from weeds and grasses is a
major concern. Weeds can be controlled by cultivation
between the rows, by hand hoeing or rototilling in the
rows, or by careful use of appropriate herbicides. Newly
planted trees need supplemental water during periods of
insufficient moisture.

This soil is suited to septic tank absorption fields.
Sewage lagoon areas require grading to modify the
slope and shape the lagoon. Sewage lagoons need to
be sealed or lined to prevent seepage. The moderate
shrink-swell potential is a limitation for building sites.
Foundations of buildings should be designed for
sufficient strength to withstand the shrinking and-
swelling. Foundations can also be backfilled with sand or
gravel. The low strength and moderate shrink-swell -
potential of this soil need to be considered in the design
of roads and streets. The use of coarse-grained material
for subgrade or base material insures better
performance. Damage to roads by frost action-can be
reduced by good surface drainage. Crowning the road by
grading and maintaining adequate side ditches help
provide the needed surface drainage.

This soil is in capability unit I-1 dryland and capability
unit 1-3 irrigated. It is in windbreak suitability group 1.

Mk—Modale silt ioam, 0 to 2 percent slopes. This
soil is deep, nearly level, and somewhat poorly drained.
It is on low bottom lands in the Missouri River Valley.
Areas of this soil are occasionally flooded. The areas
range from 20 to 100 acres.

Typically, the surface layer is very dark grayish brown,
friable silt ioam about 7 inches thick. To a depth of 24
inches the underlying material is dark grayish brown and
grayish brown, stratified, mottled, calcareous silt loam.
Below that to a depth of 60 inches it is dark grayish
brown calcareous silty clay. In small areas, the surface
layer is silty clay loam 4 to 7 inches thick. In some small
areas, the lower part of the underlying material has thin
strata of silt loam or very fine sandy loam.

Included with this soil in mapping are small areas of
the moderately well drained Haynie siit loam at a slightly
higher elevation and areas of Haynie silt loam and
Onawa silty clay at an elevation similar to this Modale
soil. The included soils make up 3 to 10 percent of this
map unit.

This Modale soil has moderate permeability in the
upper part of the profile and slow permeability in the
lower part. The available water capacity is high. Runoff is
slow. Moisture is released moderately to plants. The
seasonal high water table ranges from a depth of about
2 feet in most wet years to a depth of 3 feet in most dry
years. Content of organic matter is moderately low, and
natural fertility is medium. Shrink-swell potential is high.
The rate of water intake is moderate.

Most areas of this soil are used for dryland farming,
but a few areas are irrigated. Only a small acreage is in
pasture.

Soil ‘survey

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, wheat, and alfalfa. Row
crops can be grown-in consecutive years if proper
amounts and kinds of fertilizers are applied and weeds
and insects are controlled. Soil wetness early in spring,
when rainfall is ‘highest, is the principal hazard. Water
stands on the surface in low areas for short periods after
heavy rains, and this delays tillage operations. Land . .
leveling and V-shaped ditches are commonly needed for
good drainage. This soil is generally tilled iate in fall. If
snow cover or other protection is not adequate, soil
blowing is a hazard during winter. Soil workability is
generally fair because the surface layer is friable silt
loam.

If this soil is irrigated;, it is suited to row crops, such as
corn, soybeans, and-grain sorghum, and to close-sown
crops;, such as alfalfa, introduced grasses, and small
grain. Soil wetness is the main limitation. Tillage is
delayed early-in spring. Crops.are occasionally flooded,
but damage is generally not serious. - The soil generally
needs leveling for gravity irrigation. Tailwater recovery
systems can be installed at the lower end- of the fields to
recycle runoff irrigation water. Sprinklers are well suited
to this soil.

This soil is suited to introduced grasses for pasture.
Pasture commonly consists of smooth brome or a
mixture of smooth brome and alfalfa. Overgrazing or
grazing when the soil is too wet causes compaction and
poor tilth. Proper stocking rates, rotation grazing, and
applying nitrogen fertilizers help keep the grasses in
good condition.

Trees and shrubs in windbreaks are suited to this soil.
Species should be selected that tolerate the moderately
high water table. The ability of adapted species to
survive is good. Competition for moisture from grasses
and weeds can be controlled by timely cultivation
between rows and by careful use of appropriate
herbicides in the row.

This soil is not suitable for buuldlng sites because of
the hazard of flooding, wetness, and high shrink-swell
potential. It is not suitable for septic tank absorption
fields because of flooding, wetness, and slow
permeability. Therefore, alternate sites on other soils that
are suited to these uses should be considered. Sewage
lagoons should be protected from flooding by dikes and
should be constructed on compacted fill to raise the
bottom of the lagoon several feet above the water table.
Roads need to be protected from flooding and wetness.
They should be constructed on suitable compacted fill
and have adequate side ditches and culverts. The low
strength and high shrink-swell potential of this soil need
to be considered in the design of roads and streets. The
use of coarse-grained material for subgrade or base
material insures better performance. Mixing the base
material with hydrated lime increases strength and helps
prevent excessive shrinking and swelling. Damage to
roads by frost action can be reduced by good surface
drainage and by the use of a gravel moisture barrier in
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the subgrade. Crowning the road by grading heips
- provide the needed surface.drainage.

" This soil is in capability unit liw-2 dryland and
capability unit llw-2 irrigated. It is in windbreak. suitability
group 2s.

MnD—Monona silt loam, 6 to 11 percent slopes.
This soil is' deep, strongly sloping, and well drained. It is
on side slopes on the loess uplands. Areas range from 5
to 20 acres.

_Typically, the surface layer is very dark grayish brown,
friable silt loam about 11 inches thick. The subsoil is
friable silt loam about 19 inches thick. The upper part of
the subsoil is dark brown, and the lower part is brown.
The underlying material is brown, mottled silt loam to a
depth of 60 inches. In small eroded areas, lime is nearer
the surface than in the typ:cal proflle

Included with this soil in mapping and in landscapes
similar to this:Monona soil are small areas of Burchard
clay loam that formed in glacial till and of weakly
developed Ida soils.AThe included soils make up 5 to 10
percent of this map unit.

This Monona soil has moderate permeability and high
available water capacity. Runoff is medium or rapid,
dependlng on-the kind and amount of vegetative cover.
Moisture is readily released to plants. Content of organic
matter'is moderate, and natural fertility is high. Shrink-
swell potential is moderate. The rate of water intake is
moderate. Tilth is good.

Nearly all areas of this soil are used for dryland
farming. A few areas are in introduced grasses.

~If this soil is'used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and alfalfa.
Conservation of water is an important concern of
management because of the slope and potential runoff.
Conservation tillage practices that keep crop residue on
the surface help conserve moisture, increase content of
organic matter, and control erosion. Water erosion is the
principal hazard. Terraces help prevent water erosion
and conserve surface water. Farming on the contour and
grassed waterways also help control erosion.

If this soil is irrigated, it is poorly suited to row crops,
such as corn and grain sorghum, and to close-sown
crops, such as alfalfa, introduced grasses for pasture,
and small grain. This soil tends to become cloddy upon
drying, if tilled when wet. Erosion by water is the main
hazard. Conservation tillage practices help slow runoff
and prevent erosion. Terraces and grassed waterways
conserve surface water and help control erosion. Gravity
irrigation is not suited because of the strong slopes. The
center-pivot sprinklers are better suited than other
methods of irrigation for most crops.

This soil is suited to introduced grasses for pasture.
Generally, pasture is smooth brome; a mixture of smooth
brome and alfalfa; or smooth brome, orchardgrass, and
alfalfa. Proper stocking, rotation grazing, and application
of nitrogen fertilizers help keep the grasses in good
condition.
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Trees and shrubs in windbreaks are suited. to this soil.

Ability of adapted species to survive is good. Weeds
and grasses can be controlled by cultivation between the
rows, by hand hoeing or rototilling in the rows, or by
careful use of appropriate herbicides. Erosion is a hazard
on this strongly sloping soil. Erosion and competition by
weeds can be controlled by planting a cover crop
between the rows. Planting trees on the contour, in
combination with terraces, also. helps control erosion.
Newly planted trees need supplemental watering during
times of insufficient moisture.

Slope limits the use of this soil for sanitary facilities
and building sites. For these uses, grading is needed to
modify the slope. Septic tank fields ¢can be constructed
on the contour after grading. Sewage lagoon areas .
require extensive grading to modify. the slope and shape
the lagoon. Buildings need to be properly designed and
located to accommodate the slope, or the site should be
graded to accommodate the structure. Foundations of
buildings should be designed for sufficient strength to
withstand shrinking and swelling. Foundations can also
be backfilled with sand or gravel. Cuts and fills are
generally needed to provide a suitable grade for roads.
The low strength and moderate shrink-swell potential of
this soil need to be considered in the design of roads
and streets. The use of coarse-grained material for
subgrade or base material insures better performance.
Damage to roads by frost action can be reduced by
good surface drainage. Constructing adequate side
ditches and crowning the road by.grading help provide
the needed surface drainage. Erosion of ditchbanks and
side slopes can be severe along roads. An adequate
grass cover helps prevent erosion.

This soil is in capability unit ille-1 dryland and
capability unit IVe-6 irrigated. It is in windbreak suitability
group 3.

MnD2—Monona silt loam, 6 to 11 percent slopes,
eroded. This soil is deep, well drained, and strongly
sloping. It is on side slopes on uplands. This soil formed
in loess. Rills and small gullies are common after heavy
rains. Areas range from 20 to 60 acres.

Typically, the surface layer is dark brown, friable silt
loam about 6 inches thick. Material from the upper part
of the subsoil is commonly mixed with the surface layer
in tillage. The subsoil is dark yellowish brown, friable silt
loam about 18 inches thick. The underlying material is
silt loam. The upper part of the underlying material is
yellowish brown, and the lower part is light yellowish
brown to a depth of 60 inches. In places, lime is in the
underlying material. A few areas are reddish, loamy
material of the Loveland Formation. _

Included with this soil in mapping are small areas of
uneroded Monona soils and areas of eroded Burchard
clay loam that formed in glacial till. The included soils
make up 5 to 10 percent of this map unit.

This Monona soil has moderate permeability and high
available water capacity. Runoff is medium or rapid,
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depending on the kind and amount of vegetative cover.
Moisture .is readily released to plants. Content of organic
matter is moderately low, and natural fertility is medium.
Shrink-swell potential is moderate. The rate of water
intake is moderate. Tilth is good.

Nearly all areas of this soil are used for dryland
farming. A few small areas are used for introduced
grasses or native grasses.

If this soil is used for dryland farming, it is suited to
corn, grain sorghum, small grain, grasses, and alfalfa.
Close-sown crops are better suited than row crops.
Conservation of water is an important concern of
management. Erosion by water is the principal hazard.
Terraces conserve surface water and help prevent
erosion. Contour farming and grassed waterways also
help control erosion. Conservation tillage practices, such
as disc-plant, help conserve moisture and increase
content of organic matter. Improving fertility is important
on this eroded soil and can be accomplished by applying
commercial fertilizers, incorporating barnyard manure,
and conserving all crop residue.

If this sail is irrigated, it is poorly suited to.corn,
sorghum, alfalfa, introduced grasses for pasture, and
small grain. Soil erosion is the principal hazard.
Conservation tillage practices keep crop residue on the
surface, slow erosion, and improve fertility. Terraces and
grassed waterways conserve surface water and control
erosion. Gravity irrigation is poorly suited to this soil
because of the strong slopes and susceptibility to
erosion. Sprinkier irrigation is generally better suited than
other methods. The rate of water intake needs to be
carefully adjusted to control runoff from this medium
textured soil. Phosphorus and nitrogen fertilizers are
particularly needed.

This soil is suited to introduced grasses for pasture.
These are generally smooth brome and alfalfa. Proper
stocking, rotation grazing, and applications of nitrogen
fertilizers help keep the grasses in good condition.

Trees and shrubs in windbreaks are suited to this soil.
The ability of adapted species to survive is good. Weeds
and undesirable grasses can be controlied by tilling with
a disc or other suitable equipment between the rows.
Erosion and loss of moisture by runoff can be controlled
by planting a cover crop between the rows and planting
trees on the contour in combination with terraces. Newly
planted trees need supplemental watering when moisture
is insufficient.

Slope limits the use of this soil for sanitary facilities
and building sites. For these uses, grading is needed to
modify the slope. Septic tank absorption fields can be
constructed on the contour after grading. Sewage lagoon
areas require extensive grading to modify the slope and
shape the lagoon. Buildings need to be properly
designed and located to accommodate the slope. The
moderate shrink-swell potential is a limitation for building
sites. Foundations of buildings should be designed for
sufficient strength to withstand the shrinking and
swelling. Foundations can also be backfilled with sand or
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gravel. Cuts and fills are generally needed to provide a
suitable grade for roads. The low strength and moderate
shrink-sweli potential of this soil need to be considered
in the design of roads and streets. The use of coarse-
grained material for subgrade or base material insures
better performance. Damage to roads by frost action can
be reduced by good surface drainage. Constructing
adequate side ditches and crowning the road by grading
help provide the needed surface drainage.

This soil is in capability unit {lle-8 dryland and
capability unit IVe-6 irrigated. It is in windbreak suitability
group 3.

MnE—Monona silt loam, 11 to 17 percent slopes.
This soil is deep, well drained, and moderately steep. It
is on side slopes on uplands. This soil formed in loess.
Areas range from 10 to 40 acres.

Typically, the surface layer is friable silt loam about 14
inches thick. The upper part of the surface layer is very
dark grayish brown, and the lower part is very dark
brown. The subsoil is brown, friable silt loam about 18
inches thick. The underlying material is yellowish brown
silt loam to a depth of 60 inches. In places, small areas
are reddish or brownish loamy material of the Loveland
Formation.

Included with this soil in mapping are small areas of
eroded Monona soils and weakly developed, calcareous
Ida silt loam. These soils are in landscapes similar to
those of this Monona soil. The included soils make up 5
to 10 percent of this map unit.

This Monona soil has moderate permeability and high
available water capacity. Runoff is rapid or very rapid,
depending upon the kind of vegetative cover. Moisture is
readily released to plants. Content of organic matter is
moderate, and natural fertility is high. Shrink-swell
potential is moderate. The rate of water intake is
moderate. Tilth is good.

Most areas of the soil are used for dryland farming. A
few areas are in native or introduced grasses.

If this soil is used for dryland farming, it is poorly
suited to corn, grain sorghum, small grain, and alfalfa
(fig. 9). It is better suited to close-sown crops because
they tend to hold the soil better than row crops. Erosion
by water is the principal hazard. Conservation of water is
an important concern of management because of the
slope and potential for runoff. Conservation tillage
practices keep crop residue on the surface and help
save moisture for use by crops, increase the content of
organic matter, and control erosion. Terraces help
prevent water erosion and conserve surface water.
Farming on thé contour and use of grassed waterways
also help control erosion.

Irrigation is not generally suited to this soil because of
the moderately steep slopes, severe hazard of erosion,
and difficulty in properly managing the water.

This soil is suited to introduced grasses for pasture.
These are generally smooth brome or a mixture of
smooth brome and alfalfa. Proper stocking, rotation
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Figure 9.—Landscape of Monona silt loam, 11 to 17 percent slopes. This soil is used extensively for cultivated crops, such as corn,
alfalfa, and introduced grasses.

grazing, and application of nitrogen fertilizers help keep
the grasses in good condition.

Trees and shrubs in windbreaks are suited to this soil.
The ability of adapted species to survive is good. Weeds
can be controlled by rototilling and hand hoeing in the
row and cultivating between the rows, or by careful use
of appropriate herbicides. Erosion is a hazard on this
moderately steep soil and can be controlled by planting
a cover crop between the rows or by planting trees on
the contour in combination with terraces. Newly planted
trees need supplemental watering during times of
insufficient moisture.

Slope limits the use of this soil for sanitary facilities
and building sites. Extensive grading is needed for septic
tank absorption fields or sewage lagoons. Septic tank
absorption fields can be constructed on the contour after
grading. Sewage lagoon areas require grading to modify
the slope and- shape the lagoon. Sewage lagoons need

to be sealed or lined to prevent seepage. Dwellings and
small commercial buildings should be designed to
accommodate the slope, or the site should be graded to
accommodate the structure. The moderate shrink-swell
potential is a limitation for building sites. Foundations of
buildings should be designed for sufficient strength to
withstand the shrinking and swelling. Foundations can
also be backfilled with sand or gravel. The low strength
of this soil is important to the design of roads and
streets. Use of coarse-grained material for subgrade or
base material insures better performance. Roads need to
be designed so that the pavement is thick enough to
compensate for the low strength of this soil. Damage to

‘roads by frost action can be reduced by good surface

drainage. Construction of adequate side ditches and
crowning the road by grading help provide the needed
surface drainage.

This soil is in capability unit iVe-1 dryland. It is in
windbreak suitability group 3.
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MnE2—Monona silt loam, 11 to 17 percent slopes,
eroded. This soil is deep, well drained, and moderately
steep. It is on side slopes of uplands. This soil formed in
loess. Rills and small gullies are common after heavy
rains. Areas range from 10 to 100 acres.

Typically, the surface layer is dark brown, friable silt
loam about 6 inches thick. Material from the upper part
of the subsoil is commonly mixed with the surface layer
in tillage. The subsaoil is friable silt loam about 26 inches
thick. The upper part is brown, and the lower part is dark
yellowish brown. The underlying material is yellowish
brown silt loam to a depth of 60 inches. Reddish, loamy
material of the Loveland Formation is present in many
small areas.

Included with this soil in mapping and in landscapes
similar to this Monona soil are small areas of uneroded
Monona soils and eroded Ida soils. The included soils
make up 5 to 10 percent of this map unit.

This Monona soil has moderate permeability and.high
available water capacity. Runoff is rapid or very rapid,
depending upon the kind and amount of vegetative
cover. Moisture is readily released to plants. Content of
organic matter is moderately low, and natural fertility is
medium. Shrink-swell potential is moderate. The rate of
water intake is moderate. Tilth is fair.

Nearly all areas of this soil are used for dryland
farming. Very few areas are irrigated. A small acreage is
in introduced grasses for pasture.

If this soil is used for dryland farming, it is poorly
suited to corn, grain sorghum, small grain, introduced
grasses, and alfalfa. Close-sown crops are better suited
than row crops. Erosion by water is the principal hazard.
Conservation of water and soil is an important concern
of management. Terraces help conserve surface water
and prevent erosion. Conservation.tillage methods, such
as tillage with a disc or chisel and no-till plant, help
conserve moisture and control erosion. Contour farming
and grassed waterways help prevent additional erosion.
improving fertility is important on this eroded soil, and
this can be accomplished by using commercial fertilizers,
incorporating barnyard manure, . and conserving all crop
residue.

Irrigation is generally not suited to this soil because of

the moderately steep slopes, the hazard of soil erosion
by the additional water, and the difficulty of managing
the water effumehtly

This soil is suited to introduced grasses for pasture.
Generally, pasture is smooth brome; a mixture of smooth
brome and alfalfa; or stooth brome, orchardgrass, and
alfalfa. Rotation grazing, proper stocking, and application
of nitrogen fertilizers help keep the grasses in good
condition. - _

Trees and shrubs in windbreaks are suited to this soil.
The ability' of adapted spemes to survive is good. Weeds
and undersirable grasses can be controlled by rototilling
or hand hoeing within the row or by cultivation with a
disc or other similar equipment between the rows.
Erosion and loss of moisture by runoff can'be controlled
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by planting a cover crop between the rows or by planting
trees on the contour in combination with terraces. Newly
planted trees need watering when moisture is
insufficient.

Slope limits the use of this soil for sanitary facilities
and building sites. Extensive grading is generally needed
for septic tank absorption fields or sewage lagoons.
Septic tank absorption fields.can be constructed on the -
contour after grading. Sewage lagoon. areas require
grading to modify the slope and shape the lagoon.
Sewage lagoons need to be sealed or lined to prevent
seepage. Dwellings and small commercial buildings
should be designed to accommodate the slope, or the
slope should be graded to accommodate the structure.
The moderate shrink-swell potential is a limitation for.
building sites. Foundations for buildings need to be
designed for sufficient strength to withstand the shrinking
and swelling. Foundations can also be backfilled with
sand or gravel. The low strength of this soil needs to be
considered in the design of roads and streets. The use
of coarse-grained material for subgrade or base material
insures better performance. Roads need to be designed
so that the pavement is thick enough to compensate for
the low strength of the soil. Damage to roads by frost
action can be reduced by good surface drainage.
Crowning the road by grading and maintaining adequate
side ditches help provide the needed surface drainage.
Erosion of. ditchbanks and side slopes along roads can
be severe. An adequate cover of grass helps prevent
this erosion.

This. soil is in capability unit IVe-8 dryland. It is in
suitability group-3.

Mo—Moody silty clay loam, 0 to 2 percent slopes.
This soil is deep, well drained, and nearly level. It is on
broad divides on uplands. Areas range from 40 acres to
120 acres.

Typically, the surface layer is friable silty clay loam
about 15 inches thick. The upper part of the surface
layer: is very dark brown, and the lower part is very dark
grayish brown. The subsoil is friable silty clay loam-about
35 inches thick. The.upper part of the subsoil is very
dark brown, the middle part is dark yellowish brown, and
the lower part is light yellowish brown. The underlying
material is light yellowish brown silty clay loam to a
depth of 60 inches.

included with this soil in mapping and in a similar
landscape as this Moody soil are small areas of the
more clayey Belfore soils: The included soils make up 3
to 8 percent of this map unit.

This Moody soil has moderately slow permeability and
high available water capacity. Moisture is readily
released to plants. Runoff is medium. Content of organic
matter is-moderate, and natural fertility is high. Shrink-
swell potential is moderate, and possibility of frost action
is high. The rate of water intake is low. Tilth is good.

Most areas of this soil are used for dryland farming,
but some areas are irrigated. A few areas are in native
grass.
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If this.soil.is used for dryland farming, it is suited to
corn, soybeans, .grain sorghum, small grain, and alfalfa.
Row crops can be grown in consecutive years if a-high
level of management is used. Conservation of water is
an important concern of management. Conservation
tillage practices that keep crop residue on the surface’
help save moisture, increase :content of organic matter, .
and control soil blowing.

If this soil'is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown.
crops, such as alfalfa, introduced grasses for pasture,
and small grain. This soil forms hard clods upcn drying, if
it is tilled when wet.. Furrow irrigation is well suited.
Border irrigation can be used for alfalfa and close-sown
crops. Land leveling and the use of water reuse pits
increase efficiency of water in furrow irrigation. The
center-pivot sprinkler irrigation is particularly well suited.
The application rate.of water needs to. be adjusted so
that it does not exceed the intake rate of this moderately
fine textured soil.

This soil is suited to introduced grasses for pasture.
The most common pasture grasses are smooth brome, a
mixture of smooth brome and-alfalfa, or orchardgrass
and alfalfa.. Proper stocking, rotation grazing, and
application of nitrogen fertilizers help keep the grasses in
good condition.

This soil is suited to trees and shrubs in windbreaks.
The ability of adapted species to survive is.good. Weeds
can be controlled by cultivation between the rows and by
hand-hoeing or careful use of appropriate herbicides in
the row. Newly planted trees may need supplemental
watering when rainfall is insufficient.

The moderately slow permeability of this soil is a
limitation for septic tank absorption fields, but this.can be
overcome by increasing the size of the absorption area.
Sewage lagoons need to be sealed or lined to prevent
seepage. The moderate shrink-swell potential is a
limitation for building sites. Foundations of buildings
should be designed for sufficient strength to withstand
the shrinking and swelling. Foundations can also be
backfilled with sand. or gravel. The low strength and
moderate shrink-swell potential. of this soil need.to be
considered in the design of roads and streets. The use
of coarse-grained material for subgrade or base material
insures better performance. Roads need to be designed
so-that the pavement is thick enough to compensate for
the low strength. of this soil. Damage to roads by frost
action can be reduced by good surface drainage. -
Crowning the road by grading and maintaining adequate
side ditches help provide the needed surface drainage.

This soil is in capability unit I-1 dryland and capability
unit |-3 irrigated. It is in windbreak suitability group 3.

MoC—Moody silty clay loam, 2 to 6 percent
slopes. This soil is deep, well drained, and gently
sloping. It is on ridgetops on uplands. This soil formed in
loess. Areas range from 5 to 120 acres.

Typically, the surface layer is friable, very dark grayish
brown and very dark brown silty clay loam about 11
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inches thick. The subsoil is friable silty clay loam -about
42 inches thick. The upper part of the subsoil is dark
brown, the middle part is brown, and the lower part is
yellowish brown. The underlying material is yellowish
brown silty clay loam to a depth of 60 inches.

Included with this soil in"mapping and in landscapes
similar to this Moody soil are small areas of eroded
Moody silty ‘clay loam. The included soils make up less
than 5 percent of this map unit.

This Moody soil has moderately slow permeability and
high available water capacity. Runoff is-medium.
Moisture is readily released to plants. Content of organic
matter is moderate, and natural fertility is high. Shrink-
swell potential is moderate. The rate of water intake is
low. Tilth is good.

Most areas of this soil are used for dryland farming.
Only-a few areas are irrigated. A small acreage is used
for tame’grasses.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and alfalfa.
Water erosion is the principal hazard. Conservation of
water is an important concern of management. Terraces
help prevent erosion and loss of surface water.
Conservation tillage practicés that keep crop residue on
the surface help conserve moisture for use by crops,
maintain the content of organic matter, and control
erosion.

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as alfalfa, tame grasses for pasture, and
small grain. Erosion by water is the principal hazard.
Keeping crop residue on the surface. by conservation
tilage practices helps slow erosion and conserve
moisture..Terraces or bench Ieveling help conserve
surface water and control erosion. Contour furrows can
be used with row crops. Gravity and sprinkler |rr|gat|on
are suited. The center-pivot sprinkler irrigation is
particularly well suited, if the application rate of water is
controlled so that it does not exceed the intake rate of.
the -soil.

This soil is suited to introduced grasses for pasture.
The most . common pasture grasses are smooth brome, a
mixture of smooth brome and alfalfa, or orchardgrass
and alfalfa. Proper stocking, rotation grazing, and
application of nitrogen fertilizers help keep the grasses in
good condition. _

This: soil is suited to trees-and shrubs in windbreaks.
The ability of adapted species to survive is good.
Competition for moisture from weeds and undesirable
grasses is a concern of management. Weeds can be
controlled by cultivation between the rows, by hand
hoeing in the rows, or by careful use of appropriate
herbicides.- Newly planted trees need supplemental
watering when moisture is insufficient. Planting on the
contour in combination with terraces helps conserve
water and control erosion.

The moderately slow permeability of this soil is a
limitation for septic tank absorption fields, but this can be
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overcome by increasing the size of the absorption area.
Sewage lagoon areas require grading to modify the
slope and to shape the lagoon. Sewage lagoons need to
be sealed or lined to prevent seepage. The moderate
shrink-swell potential is a limitation for building sites.
Foundations of buildings should be designed for
sufficient strength to withstand the shrinking and
swelling. Foundations can also be backfilled with sand or
gravel. Grading is generally needed for small commercial
buildings. The low strength and moderate shrink-swell
potential of this soil need to be considered in the design
of roads and streets. The use of coarse-grained material
for subgrade or base material insures better
performance. Roads need to be designed so that the
pavement is thick enough to compensate for the low
strength of this soil. Damage to roads by frost action can
be reduced by good surface drainage. Crowning the road
by grading and maintaining adequate side ditches help
provide the needed surface drainage.

This soil is in capability unit lle-1 dryland and capability
unit Hle-3 irrigated. It is in windbreak suitability group 3.

MoC2—Moody silty clay loam, 2 to 6 percent
slopes, eroded. This soil is deep, well drained, and
gently sloping. It is mainly on ridgetops and side slopes
on uplands. This soil formed in loess. Rills and gullies
are common after heavy rains. Areas range from 5 to 30
acres.

Typically, the surface layer is very dark grayish brown,
friable silty clay loam about 6 inches thick. Material from
the upper part of the subsoil has been mixed with the
surface layer by tillage. The subsoil is friable silty clay
loam about 39 inches thick. The upper part of the
subsoil is brown, the middle part is dark yellowish brown,
and the lower part is yellowish brown. The underlying
material is yellowish brown silty clay loam to a depth of
60 inches.

Included with this soil in mapping are small areas of
the uneroded Moody silty clay loam. The included soils
make up 5 to 10 percent of this map unit. ,

This Moody soil has moderately slow permeability and
high available water capacity. Runoff is medium.
Moisture is readily released to plants. Content of organic
matter is moderately low, and natural fertility is medium.
Shrink-swell potential is moderate. The rate of water
intake is low. Tilth is fair.

Nearly all areas of this soil are used for dryland
farming. Only a small acreage is irrigated. A few areas
are used for introduced grasses for pasture.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and alfalfa.
Loss of soil and surface water by erosion is serious on
this soil. Erosion is the principal hazard. Contour farming,
terraces, and grassed waterways help conserve water
and control erosion. Conservation of water is an
important concern of management. Conservation tillage
practices that keep crop residue on the surface help
conserve moisture for use by crops, maintain the content
of organic matter, and control erosion.
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If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as alfalfa, introduced grasses for pasture,
and small grain. Erosion by water is the principal hazard.
Conservation tillage practices, such as no-till plant and
disc-plant, help control erosion, conserve soil moisture,
and increase content of organic matter. Terraces or
bench leveling conserves water and controls erosion.
Application of barnyard manure is especially helpful in
improving tilth and fertility on the light colored soil areas.
Sprinkler irrigation is suited. The rate of water application
should be adjusted so that it does not exceed the intake
rate on this moderately fine textured soil.

This soil is suited to introduced grasses for pasture
and native grasses for range. Pasture generally consists
of smooth brome, a mixture of smooth brome and alfalfa,
or orchardgrass and alfalfa. Proper stocking, rotation
grazing, and application of nitrogen fertilizers help keep
the grasses'in good condition.

This soil is suited to trees and shrubs in windbreaks.
The ability of adapted species to survive is good.
Competition for moisture from weeds and grasses is a
problem. Weeds can be controlled by cultivation
between the rows, by hand hoeing or rototilling in the
row, or by careful use of appropriate herbicides. Runoff
and erosion can be reduced by planting the trees on the
contour and using terraces. Newly planted trees may
need supplemental watering when rainfall is insufficient.

The moderately slow permeability of this soil is a
limitation for septic tank absorption fields, but this can be
overcome by increasing the size of the absorption area.
Sewage lagoon areas require grading to modify the
slope and shape the lagoon. Sewage lagoons need to
be sealed or lined to prevent seepage. The moderate
shrink-swell potential is a limitation for building sites.
Foundations of buildings should be designed for
sufficient strength to withstand the shrinking and
swelling. Foundations can be backfilled with sand or
gravel. Grading is generally needed for small commercial
buildings. The low strength and moderate shrink-swell
potential of this soil need to be considered in the design
of roads and streets. The use of coarse-grained material
for subgrade or base material insures better
performance. Roads need to be designed so that the
pavement is thick enough to compensate for the low
strength of this soil. Damage to roads by frost action can
be reduced by good surface drainage. Maintaining
adequate side ditches and crowning the road by grading
help provide the needed surface drainage.

This soil is in capability unit lle-8 dryland and capability
unit llle-3 irrigated. It is in windbreak suitability group 3.

MoD—Moody silty clay loam, 6 to 11 percent
slopes. This soil is deep, well drained, and strongly
sloping. It is on side slopes on loess uplands and on
concave slopes in the upper reaches of drainageways.
Areas range from 5 to 30 acres.

Typically, the surface layer is very dark brown, friable
silty clay loam about 12 inches thick. The subsoil is
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friable silty clay loam about 33 inches thick. The upper
part of the subsoil is dark brown, the middle part is
brown, and the lower part-is yellowish brown. The
underlying material is light yellowish brown silty clay
loam to a depth of 50 inches.

Included with this soil in mapping are small areas of
the eroded Moody silty clay loam and the uneroded Nora
silty clay loam. These soils have lime nearer the surface
than this Moody soil, but are on landscapes similar to
this soil. The included soils make up 5 to 12 percent of
this map unit.

This Moody soil has moderately slow permeability and
high available water capacity. Runoff is medium or rapid,
depending on the vegetative cover. Moisture is readily
released to plants. Erosion is the principal hazard.
Content of organic matter is moderate, and natural
fertility is high. Shrink-swell potential is moderate, and
the hazard of frost action is high. The rate of water
intake is low. Tilth is good.

Most areas of this soil are used for dryland farming.
Very few areas are irrigated. A few areas are in '
introduced grasses for pasture.

If this soil is used for dryland farming, it is suited to
corn, grain sorghum, small grain, and alfalfa. it is better
suited to close-sown crops than to row crops.
Conservation of water is an important concern of
management, because of the slope and potential runoff.
Conservation tillage practices that keep crop residue on
the surface help conserve moisture for use by crops,
maintain content of organic matter, and control erosion.
Water erosion is the principal hazard. Terraces help
prevent erosion and conserve surface water. Farming on
the contour and grassed waterways also help control
erosion.

If this soil is irrigated, it is poorly suited to row crops,
such as corn and grain sorghum, and to close-sown
crops, such as alfalfa, introduced grasses for pasture,
and small grain. This soil becomes cloddy upon drying if
tilled when wet. Erosion by water is the principal hazard.
Conservation tillage keeps crop residue on the surface,
which in turn slows runoff and helps prevent erosion.
Terraces and grassed waterways can be used to
conserve water and control erosion. The center-pivot
sprinkler irrigation is generally better suited than other
methods for most crops.

This soil is suited to introduced grasses for pasture.
Pasture generally is smooth brome, a mixture of smooth
brome and alfalfa, or orchardgrass -and alfalfa. Proper
stocking, rotation grazing, and application of nitrogen
fertilizers help keep the grasses in good condition.

Trees and shrubs in windbreaks are suited to this soil.
The ability of adapted species to survive is good.
Moisture conservation is important on the slopes. Weeds
and grasses can be controlled by hand hoeing or
rototilling within the row, by careful use of appropriate
herbicides, or by cultivating between the rows with a disc
or harrow. Water erosion is a hazard on this strongly
sloping soil and can be controlled by planting a cover
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crop between the rows of trees or by planting trees on
the contour in combination with terraces. Newly planted
trees may need supplemental watering when moisture is
insufficient.

Slope limits use of this soil for sanitary facilities and
building sites. For these uses, slopes need to be
modified by grading. Sewage lagoon areas require
extensive grading to modify the slope and shape the
lagoon. Sewage lagoons need to be sealed or lined to
prevent seepage. The moderately slow permeability of
this soil is a limitation for septic tank absorption fields,
but this can be overcome by increasing the size of the
absorption area. The moderate shrink-swell potential is a
limitation for building sites. Foundations of buildings
should be designed for sufficient strength to withstand
the shrinking and swelling. Foundations can also be
backfilled with sand or gravel. The low strength and
moderate shrink-swell potential of this soil need to be
considered in the design of roads and streets. The use

. of coarse-grained material for subgrade or base material

insures better performance. Roads need to be designed
so that the pavement is thick enough to compensate for
the low strength of this soil. Damage to roads by frost
action can be reduced by good surface drainage.
Providing adequate side ditches and crowning the road
by grading help furnish the needed surface drainage.

This soil is in capability unit llle-1 dryland and
capability unit IVe-3 irrigated. It is in windbreak suitability
group 3.

MoD2—Moody silty clay loam, 6 to 11 percent
slopes, eroded. This soil is deep, well drained, and
strongly sloping. It is on side slopes on uplands. This soil
formed in loess. Rills and small gullies are common after
heavy rains. Areas range from 20 to 60 acres.

Typically, the surface layer is very dark brown, friable
silty clay loam about 6 inches thick. Plowing has mixed-
the surface layer with material from the upper part of the
subsoil. The subsoil is friable silty clay loam about 30
inches thick. The upper part of the subsoil is brown, and
the lower part is olive brown. The underlying material is
light yellowish brown and calcareous. It is silty clay loam
in the upper part and silt loam in the lower part to a
depth of 60 inches.

Included with this soil in mapping are small areas of
Moody silty clay loam and Nora silty clay loam that are
not eroded and of Nora silty clay loam that is eroded.
The Nora soils have a thinner subsoil and lime nearer to
the surface than this Moody soil. The included soils
make up 8 to 12 percent of this map unit.

This Moody soil has moderately slow permeability and
high available water capacity. Runoff is medium or rapid,
depending on the kind and amount of vegetative cover.
Moisture is released readily to plants. Content of organic
matter is moderately low, and natural fertility is medium.
Shrink-swell potential is moderate, and frost action is
high. The rate of water intake is low. Tilth is fair.
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Nearly-all areas of this soil are used for dryland
farming. Very few areas are irrigated. A few areas are in
introduced grasses for-pasture.

If this soil is used for dryland farming, it is suited to
corn, grain sorghum, small grain, grasses, and alfalfa.
Because of the slope, close-sown crops are better suited
than row crops. Erosion by water-is the principal hazard.
Conservation of water is an important concern of
management because of the slope and runoff. Terraces
help conserve surface water and prevent erosion.
Conservation tillage keeps crop residue on the surface
and helps conserve moisture and control water erosion.
Terracing, contour farming, and grassed waterways also
help prevent erosion. Improving fertility is important on
this eroded soil, and this can be accomplished by .
incorporating barnyard manure, conserving crop residue,
and applying commercial fertilizers.

If this soil is irrigated, it is poorly suited to row crops,
such as corn and grain sorghum, but is suited to close-
sown crops, such as alfalfa, introduced grasses for
pasture, and small grain. Erosion is the principal hazard.
Conservation tillage practices that keep crop residue on
the surface help slow erosion and improve intake of
water. Terraces and grassed waterways conserve
surface water and help control erosion. Sprinkler
irrigation is generally better suited than other methods.
The rate of water intake needs to be carefully adjusted
to prevent runoff from this moderately fine textured soil.
Phosphorus and nitrogen fertilizers are particularly
needed in areas where the soil is lightest in color.

This soil is suited to introduced grasses for pasture..
Generally, pasture is smooth brome, a mixture of smooth
brome and alfaifa, or orchardgrass and alfalfa. Proper
stocking, rotation grazing, and applymg nitrogen
fertilizers help keep the grasses in good condition.

Trees and shrubs in windbreaks are suited to this soil.
The ability of adapted species to survive is good.
Competition for moisture from weeds and undesirable
grasses is an important limitation. Weeds and grasses
can be controlled by cultivation with a disc between
rows, by hand hoeing or rototiliing in the row, or by
careful use of appropriate herbicides. Erosion and loss of
moisture by runoff can be controlled by planting a cover
crop between the rows of trees or by planting trees on
the contour in combination with terraces. Newly planted
trees may need supplemental watering when moisture is
insufficient.

Slope limits the use of this soil for sanitary facilities
and building sites. For these uses, the slope needs to be
modified by grading. Sewage lagoon areas require
extensive grading to modify the slope and shape the
lagoon. Sewage lagoons needto be sealed or lined to
prevent seepage. The moderately slow permeability of
this soil is a limitation for septic tank absorption fields,
but this can be overcome by increasing the size of the
absorption area. The moderate shrink-swell potential is a
limitation for building sites. Foundations of buildings
should be designed for sufficient strength to withstand

-Soil survey

the shrinking and swelling. Foundations can also be -
backfilled with sand or gravel. The low strength and
moderate shrink-swell potential of this- soil need to be
considered in the -design of roads and streets. The use
of coarse-grained material for subgrade or base material
insures better performance. Roads need to be designed
so that the pavement is thick enough to compensate for
the low strength of this soil. Damage to roads by frost
action can be reduced by good surface drainage.
Maintaining adequate side-ditches and:crowning the road
by grading help furnish the needed surface drainage.

This soil is in capability unit llle-8 dryland and
capability unit 1Ve-3 irrigated. It is in windbreak suitability
group 3.

Mt—Moody silty clay loam, terrace, 0 to 2 percent
slopes. This soil is deep, well drained, and nearly level.
It is on loess-covered stream terraces in Logan Creek
Valley. Areas range from 10 to 100 acres.

Typically, the surface layer is very dark grayish brown,
friable silty clay loam about 15 inches thick. The subsoil
is friabie silty clay loam about 31 inches thick.. The upper
part of the subsoil is brown, and the lower part is
yellowish brown: The underlying material is yellowish
brown silty clay loam. to a depth of 60 inches.-In small
areas, the surface layer is darker and thicker than 15
inches, or the surface layer is silt loam.

Included with this soil in mapping are small areas of
the poorly drained Fillmore soils in shallow depressions.
The included. soils make up 0 to 5 percent of this map
unit.

This Moody soil has moderately slow permeability and
high available water capacity. Runoff is medium.
Moisture is readily released to plants. Content of organic
matter is moderate, and natural fertility is high. Shrink-
swell potential is-moderate, and potential for frost action
is high. The rate of water intake is low: Tilth is good.

Most areas of this soil are used for dryland farming. A
small acreage is irrigated. Only a few areas are in
introduced grasses for pasture.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and alfalfa.
Row crops can be grown in consecutive years if a high
level of management is used. Conservation of water is
an important concern of management. Conservation
tillage methods, such as disc-plant or no-till plant, help
conserve moisture for use by crops and build up the
content of organic matter. Lime is generally needed for
production of alfalfa. Tilling this soil when wet causes
surface compaction and poor tilth.

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as alfalfa, introduced grasses, and small
grain. This soil becomes cloddy upon drying if tilled when
wet. Diversions and terraces on the adjacent, higher
lying soils help control runoff from those soils. Land
leveling is generally needed for the most efficient use of
water-in gravity irrigation. The center-pivot sprinklers are -
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well suited. The application rate of water needs to be
adjusted so-that it does not-exceed the intake rate of the
soil.

This soil is suited to introduced grasses for pasture.
Pasture commonly consists of smooth brome, a mixture
of smooth brome and alfalfa, or orchardgrass and alfalfa.
Proper stocking, rotation grazing, and application of
nitrogen fertilizers help keep the grasses in good
condition.

Trees and shrubs in windbreaks are stited to this soil.
Capability of adapted species to survive is good.
Competition for moisture from weeds and grasses can
be controlled by.cultivation between the rows, by hand
hoeing or rototilling in the rows, or by careful use of
appropriate herbicides. Newly planted trees may need
supplemental water during periods of insufficient rainfall.

The moderately slow permeability is a limitation- for
septic tank absorption fields, but this.¢an be overcome
by increasing the size of the absorption area. Sewage
lagoons need to be sealed or lined to prevent seepage.
The moderate shrink-swell-potential is a limitation for
building sites. Foundations of buildings need to-be

designed for sufficient strength.to withstand the shrinking:

and swelling. Foundations can also be backfilled with
sand or gravel. The low strength and moderate shrink-
swell potential of this soil need to be considered in the
design of roads and streets. The use of coarse-grained
material for subgrade or base material insures better
performance. Roads need to be designed so that the
pavement is thick:enough to compensate for the low
strength of this soil. Damage to roads by frost action can
be reduced by good surface drainage. Crowning the road
by grading and maintaining adequate side ditches help
furnish the needed surface drainage:

This soil is‘in capability unit I-1.dryland and in
capability unit I-3 irrigated. It is in windbreak suitability
group 3.

NoD—Nora silty clay loam, 6 to 11 percent slopes.
This soil is deep, well drained, and strongly sloping. It is
on the lower parts of side slopes on the loess uplands.
Areas range from 5 030 acres.

Typically, the surface layer is very dark grayish brown,
friable silty clay loam about 10 inches thick. The subsoil
is friable and about 20 inches thick. The upper part of
the subsoil is very dark grayish brown silty clay loam, the
middle part is dark yellowish brown silty clay loam, and
the lower part is olive brown; calcareous silt-foam. The
underlying material is silt loam. It is light olive brown in
the upper part and grayish brown in the lower part to a
depth of 60 inches.

Included with this soil in mapping are small areas of

eroded Nora silty clay loam and the finer textured Moody

soils. Also included are a few areas of Judson soils on
foot slopes. The included soils make up less than 10
percent of this map unit.

This Nora soil has moderate permeability and high
available water capacity. Runoff is medium or rapid,
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depending uporn the amount and kind of vegetative
cover. Moisture is readily released to plants. Content of
organic matter is' moderate; and natural fertility is
medium. Shrink-swell potential is moderate. The rate of
water intake is low. Tilth is good.

Nearly all areas of this soil are used for dryland
farming. A few small areas are used for tame pasture.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and alfalfa.
Because of the strong slopes and the hazard of erosion,
this soil is better suited to close-sown crops than to row
crops. Conservation of water is an important concern of
management. Terraces help conserve surface water and
prevent erosion. Conservation tillage practices that keep
residue on the surface help conserve moisture for use by
crops and control erosion. Erosion by water is the
principal hazard. Contour farming, crop rotation, and
grassed waterways help control erosion.

If this soil is irrigated, it is poorly suited to corn, alfalfa,
sorghum, introduced grasses, and small grain. Erosion
by water is the ‘principal hazard. Maintaining a large
amount of crop residue on the surface, contour farming,
grassed waterways, and terraces help prevent further
erosion. Sprinkler irrigation is generally better suited than
other methods. The center-pivot sprinkiers are
particularly well suited.

This soil is suited to introduced grasses for pasture.
Pasture generally consists of smooth brome, a mixture of
smooth brome and alfalfa, or orchardgrass and alfalfa.
Proper stocking, rotation grazing, and ‘application of
nitrogen fertilizers help keep the grasses in good
condition and-maintain high production.

Trees-and shrubs in ‘windbreaks are suited to this soil.
The ability of adapted species to survive is good.
Cultivation between the rows, careful application of
appropriate herbicides, and hoeing between the trees in
the row helps conserve moisture and kill weeds. Runoff
can be prevented and erosion can be controlled by
planting a cover crop between the rows or by planting
trees on the contour in combination with terraces. Newly
planted trees may need supplemental watenng when
rainfall is insufficient.

Slope limits the use of this soil for sanitary facilities
and building sites. For thesé-uses, the slope needs to be
modified by grading. Septic tank absorption fields can be
constructed on the contour after grading. The size of the
septic tank absorption field needs to be‘increased to
overcome the moderate permeability of this soil. Sewage
lagoon areas require extensive grading to modify the
slope and shape the lagoon. Sewage lagoons need to
be sealed or-lined to prevent seepage. Buildings should
be properly designed and located to accommodate the
slope. The moderate shrink-swell potential is a limitation
for building sites. Foundations of buildings need to be
designed:for sufficient-strength to withstand the shrinking
and swelling. Foundations can also be backfilled with
sand or-gravel. The low strength and moderate shrink-
swell potential of ‘this soil need to'be considered in the
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design of roads and streets. The use of coarse-grained
material for subgrade or base material insures better
performance. Damage to roads by frost action can be
reduced by good surface drainage. Maintaining adequate
side ditches and crowning the road by grading help
furnish the needed surface drainage.

This soil is in capability unit llle-1 dryland and
capability unit IVe-3 irrigated. It is in windbreak suitability
group 3.

NoD2--Nora silty clay loam, 6 to 11 percent
slopes, eroded. This soil is deep, well drained, and
strongly sloping. It is on convex side slopes and ridges
on uplands. This soil formed in loess. Rills and small
gullies are common after heavy rains. Areas range from
10 to 50 acres.

Typically, the surface layer is dark grayish brown,
friable silty clay loam about 6 inches thick. The subsoil is
friable and about 18 inches thick. The upper part of the
subsoil is dark brown silty clay loam, the middle part is
brown silty clay loam, and the lower part is pale brown
silt loam. The underlying material is pale brown,
calcareous silt loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
the more weakly developed, calcareous Crofton soils.
Also included are small areas of the more strongly
developed Moody soils on lower side slopes. The
included soils make up 5 to 12 percent of this map unit.

This Nora soil has moderate permeability and high
available water capacity. Runoff is medium or rapid,
depending on the amount and kind of vegetative cover.
Moisture is readily released to plants. Content of organic
mater is moderately low, and natural fertility is low.
Shrink-swell potential is moderate. The rate of water
intake is low. Tilth is fair.

Nearly all areas of this soil are used for dryland
farming. A small acreage is in tame grasses.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain and alfalfa.
Close-sown crops are better suited than row crops.
Areas in row crops need a high level of management to
prevent erosion. Erosion by water is the principal hazard,
and conservation of water is an important concern of
management. Terraces help control erosion and
conserve moisture. Conservation tillage practices that
keep crop residue on the surface help conserve moisture
for use by crops and prevent erosion. Contour farming
and grassed waterways help prevent further erosion.
Incorporation of barnyard manure into the light colored
areas helps improve fertility.

If this soil is irrigated, it is poorly suited to crops, such
as corn, alfalfa, sorghum, introduced grasses for pasture,
and small grain. Erosion by water is a serious hazard.
Conservation tillage practices that maintain a large’
amount of crop residue on the surface, farming on the
contour, grassed waterways, and terraces help prevent
further erosion. Sprinkler irrigation is generally better
suited than other methods. The center-pivot sprinklers
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are particularly well suited. Incorporation of barnyard
manure into the light colored areas helps maintain high
fertility and improve tilth.

This soil is suited to introduced grasses for pasture.
Pasture generally consists of smooth brome, a mixture of
smooth brome and alfalfa, or orchardgrass and alfalfa.
Proper stocking, rotation grazing, and applying nitrogen
fertilizers help keep the grasses in good condition.

Trees and shrubs in windbreaks are suited to this soil.
The ability of adapted species to survive is fair.
Competition for moisture from weeds and grasses is a
problem. Weeds and grasses can be controlled by hand
hoeing or rototilling within the row of trees, or by careful
use of appropriate herbicides. Cultivation between the
rows with equipment, such as a disc or harrow, controls
weeds and grass. Erosion and runoff can be controlled
by planting a cover crop between the rows or by
terracing and planting trees on the contour. Newly
planted trees need supplemental watering during times
of insufficient moisture.

Slope limits the use of this soil for sanitary facilities
and building sites. For these uses, the slope needs to be
modified by grading. Septic tank absorption fields can be
constructed on the contour after grading. Septic tank
absorption fields need to be increased in size to
overcome the moderate permeability of this soil. Sewage
lagoon areas require extensive grading to modify the
slope and shape the lagoon. Sewage lagoons need to
be sealed or lined to prevent seepage. Buildings should
be properly designed and located to accommodate the
slope. The moderate shrink-swell potential is a limitation
for building sites. Foundations of buildings need to be
designed for sufficient strength to withstand the shrinking
and swelling. Foundations can also be backfilled with
sand or gravel. The low strength and moderate shrink-
swell potential of this soil need to be considered in the
design of roads and streets. The use of coarse-grained
material for subgrade or base material insures better
performance. Damage to roads by frost action can be

‘reduced by good surface drainage. Maintaining adequate

side ditches and crowning the road by grading help
provide the needed surface drainage.

This soil is in capability unit llie-8 dryland and
capability unit 1Ve-3 irrigated. It is in windbreak suitability
group 3.

NoE—Nora silty clay loam, 11 to 15 percent
slopes. This soil is deep, well drained, and moderately
steep. It is on ridgetops and side slopes on loess
uplands. Areas range from 10 to 60 acres.

Typically, the surface layer is very dark grayish brown,
friable silty clay loam about 10 inches thick. The subsoil
is friable and about 22 inches thick. The upper part of
the subsoil is dark brown silty clay loam, and the lower
part is yellowish brown silt loam. The underlying material
is silt loam. It is yellowish brown in the upper part, and
pale brown in the lower part to a depth of 60 inches. In a
few small areas are Nora soils that are not so steep.
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Included with this soil in-mapping and in landscapes
similar to this Nora soil are small areas of finer textured
Moody silty clay loam and weakly developed, calcareous
Crofton silt loam. Also included are small areas that
have outcrops of glacial till and reddish, clayey material
of the Loveland Formation. The included soils make up 5
to 10 percent of this map unit.

This Nora soil has moderate permeability and high
available water capacity. Runoff is rapid. Moisture is
readily released to plants. Content of organic matter is
moderate, and natural fertility is low. Shrink-swell
potential is moderate. Tilth is good.

Most areas of this soil are used for dryland farming. A
few areas are in native.or introduced grasses.

This soil is poorly suited to dryland corn, grain
sorghum, small grain, and alfalfa. It is better suited to
close-sown crops, but row crops can be grown under a
high level of management that adequately controls
erosion. Erosion by water is a severe hazard.
Conservation of water is an important concern of
management. Terraces and conservation tillage practices
that keep crop residue on the surface help control
erosion and conserve surface water. Contour farming
and grassed waterways also help control erosion.

Irrigation is generally not suited to this moderately
steep soil, because management of water is difficult and
the hazard of erosion is severe.

This soil is suited to introduced grasses for pasture.
Pasture generally consists of smooth brome; a mixture of
smooth brome and alfalfa; a mixture of smooth brome,
orchardgrass, and alfalfa; or orchardgrass and alfalfa.
Proper stocking, rotation grazing, and application of
fertilizers help keep the grasses in good condition.

Trees and shrubs in windbreaks are suited to this soil.
The ability of adapted species to survive is good.
Competition for moisture from weeds and grasses is a
common problem. This can be corrected by cultivation
between the rows with a disc or other farm equipment.
Careful use of appropriate herbicides in the row or hand
hoeing or rototilling between the trees and in the row
help destroy grass and weeds. Erosion and runoff can
be controlled by planting a cover crop or by terracing
and planting the trees on the contour. Newly planted
trees and shrubs may need supplemental watering
during times of insufficient rainfall.

Slope limits the use of this soil for sanitary facilities
and building sites. Grading is required for many uses.
Septic tank absorption fields can be constructed on the
contour after grading. Septic tank absorption fields need
to be increased in size to overcome the moderate
permeability of this soil. Sewage lagoons are not suited
to this soil because of the slope; therefore, alternate
sites on other soils that are suited to this use should be
considered. Dwellings and small commercial buildings
need to be designed to accommodate the slope, or the
site neéeds to be graded to accommodate the structure.
The moderate shrink-swell potential is a limitation for
building sites. Foundations of buildings should be
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designed for sufficient strength to withstand the shrinking
and swelling. Foundations can also be backfilled with
sand or gravel. Cuts and fills are generally needed to
provide a suitable grade for roads. The low strength. of
this soil needs to be considered in the design of roads
and streets. The use of coarse-grained material for
subgrade or base material insures better performance.
Roads should be designed so that the pavement is thick
enough to compensate for the low strength of this soil.
Damage to roads by frost action can be reduced by
good surface drainage. The needed surface drainage
can be provided by crowning the road by grading and by
maintaining adequate side ditches.

This soil is in capability unit IVe-1 dryland. It is in
windbreak suitability group 3.

NoE2—Nora silty clay loam, 11 to 15 percent
slopes, eroded. This soil is deep, well drained, and
moderately steep. It is on ridgetops and side slopes on
uplands. This soil formed in loess. Rills and small gullies
are common after rains. Areas range from 7 to 20 acres.

Typically, the surface layer is very dark grayish brown,
friable silty clay loam about 6 inches thick. The subsoil is
friable and about 17 inches thick. The upper part of the
subsoil is pale brown, and the iower part is light
yellowish brown to a depth of 60 inches. In a few small
areas are Nora soils that have a slightly greater or lesser
slope.

Included with this soil in mapping are small areas of
the more strongly developed Moody silty clay loam and
the more weakly developed, calcareous Crofton silt -
loam. These soils are in landscapes similar to this Nora
soil. Also included are small areas of outcrops of
reddish, loamy material of the Loveland Formation and
small areas of soils that have concretions on the
surface. The included soils and outcrops make up 5 to
12 percent of this map unit.

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

Most areas of this soil are used for dryland farming. A
few areas are in native grasses or introduced grasses.

This soil is poorly suited to dryland corn, grain
sorghum, small grain, and alfalfa. It is better suited to
close-sown crops than to row crops, but row crops can
be grown if management adequately controls erosion.
Erosion by water is a severe hazard. Conservation of
water is an important concern of management. Terraces
help control erosion and conserve surface water.
Conservation tillage practices, such as disc-plant, that
keep crop residue on the surface help control erosion
and conserve moisture for use by crops. Contour farming
and grassed waterways also help control erosion.

Irrigation is generally not suited to this moderately
steep soil because the hazard of erosion is severe and
water management is difficult.
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This soil is suited to introduced grasses for pasture.
Pasture generally consists of smooth brome, a mixture of
smooth brome and alfalfa, or orchardgrass and- alfalfa.
Proper stocking, rotation-grazing, and application of
nitrogen fertilizers help keep pasture grasses in good
condition.

Trees and shrubs in windbreaks are suited to this: soil.
The ability of adapted species to survive is good.
Competition for moisture from weeds and grasses is a
common problem. The weeds and grasses can be
controlled by careful use of appropriate herbicides in the
row or by rototilling or hand hoeing between the trees-in
the row. Cultivation between the rows with equipment,
such as a disc, can also be used. Erosion and runoff can
be controlled by planting a cover crop between the rows
of trees or by terracing and planting the trees on the
contour. Newly planted trees and shrubs need watering
during seasons of insufficient natural moisture.

Slope limits the use of this soil for sanitary facilities
and building sites. Grading is required for many uses.
Septic tank absorption fields can be constructed on the
contour after grading. Septic tank absorption fields need
to be increased in size to overcome the moderate
permeability of this soil. Sewage lagoons are not suited
to this soil because of the slope; therefore, alternate
sites on other soils that are suited to this use should be
considered. Dwellings and small commercial buildings
need to be designed to accommodate the slope, or the
site needs to be graded to accommodate the structure.
The moderate shrink-swell potential is a limitation for
building sites. Foundations of buildings should be
designed for sufficient strength to withstand the shrinking
and swelling. Foundations can also be backfilled with
sand or gravel. Cuts and fills are generally needed to
provide a suitable grade for roads. The low strength of
this soil needs to be considered in the design of roads
and streets. The use of coarse-grained material for
subgrade or base material insures better performance.
Roads should be designed so that the pavement is thick
enough to compensate for the low strength of this soil.
Damage to roads by frost action can be reduced by
good surface drainage. The needed surface drainage
can be provided by crowning the road, by grading, and
by maintaining adequate side ditches.

This soil is in capability unit IVe-8 dryland. It is in
windbreak suitability group 3.

Om—Omadi silt loam, 0 to 1 percent slopes. This
soil is deep, nearly level, and moderately well drained. It
is on bottom lands in the Missouri River Valley and
adjoins bluffs where streams deposited silt at flood
stage. This soil formed in alluvium. Areas of this soil are
rarely flooded. Areas are long and narrow and range
from 10 to 60 acres.

Typically, the surface layer is friable silt loam about 22
inches thick. The upper part of the surface layer is very
dark gray, and the lower part is black. The underlying
material is stratified, very dark gray and dark grayish
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brown silt loam in the upper:part and very dark gray in
the lower part to a depth of 60 inches.

Included with this soil in mapping are small! areas of
the poorly drained- Calco soils-and somewhat poorly
drained Colo soils at a lower elevation than this Omadi
soil. Also included are small areas of moderately well
drained Kennebec soils at a slightly higher elevation. The
included soils make up less than 10 percent of this map
unit.

This Omadi soil has moderate permeability and high
available water capacity. Runoff is slow. Moisture is
readily released to plants. Content of organic matter is.
moderately low, and natural fertility is high. The. rate of
water intake is moderate. Tilth is good. The seasonal
high water table is at-a depth of about 5 feet in most wet
years and at a depth of about 8 feet in most dry years.
Shrink-swell potential is low..

Most areas of this soil are used for dryland farming. A
small acreage is irrigated. A few small areas are in
introduced grasses for .pasture.

If this-soil is used for dryland farming, it is suited to
corn, soybeans, -grain sorghum, small grain, and alfalfa.
Row crops can be grown in consecutive years if fertility
is maintained and weeds and.insects are controlled.
Conservation tillage practices, such as no-till plant and
disc-plant, help conserve moisture for use by crops.

If this soil is irrigated, it is-suited to corn, soybeans,
grain sorghum, alfalfa, small grain, and introduced
grasses. Row crops can be grown in consecutive years if
the fertility is maintained and weeds and insects are
controlled. This soil tends to form clods upon drying if
tilled when wet. Some land leveling is generally needed
for gravity irrigation. Sprinklers are well suited to this soil.

This soil is suited to introduced grasses for pasture.
Pasture commonly consists of smooth brome or a
mixture of smooth brome and alfalfa. Proper stocking,
rotation grazing, and application of nitrogen fertilizers
help keep the grasses in good condition.

Trees and shrubs in windbreaks are well suited to this
soil. The ability of adapted species to survive is good.
Competition for moisture from grasses and weeds is a
common concern in establishment and management of
trees. Weeds can be controlled by careful use of
appropriate herbicides or rototilling in the row and by
cultivation with a disc or similar equipment between the
rows.

The hazard of rare flooding should be considered if
this soil is to be used for building sites and sanitary
facilities. Dwellings and buildings need to be constructed
on elevated, well compacted fill to protect them from
flooding. Septic tank absorption fields and sewage
lagoons need to be protected from flooding by dikes.
The absorption fields and lagoons need to be
constructed on raised fill to a height above flood level.
The low strength of this soil needs to be considered in
the design of roads and streets. The use of coarse-
grained material for subgrade or base material insures
better performance. Damage to roads by frost action can
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be reduced by good surface drainage ‘and by the-useof
a gravel moisture barrier in the subgrade..Crowning the
road by grading helps provide the needed surface
drainage.

This soil is in capability unit I-1.dryland and-capability
unit -6 irrigated. It is in windbreak suitability group-1.

On—Onawa silty clay, 0 to 2 percent slopes. This -
soil is deep, nearly level, and somewhat poorly drained.
It is on bottom lands' in the Missouri River Valley. In
places it is in old abandoned river channels. Areas of
this soil are occasionally flooded. Areas range from 40 to
250 acres.

Typically, the surface layer is very dark grayish brown,
very firm silty clay about 8 inches thick. The underlying
material to a depth of 24 inches is dark grayish brown,
mottled silty clay. Beneath this to a depth of 60 inches it
is stratified, grayish brown, mottled silt loam and very
fine sandy loam. In areas, thin lenses of fine sandy loam,
silty clay loam, and silty clay are below a depth of 24
inches.

Included: with this soil in mapping are small areas of
poorly drained Albaton silty clay at a-slightly lower
elevation and moderately well drained Haynie silt loam in
slightly higher parts of the landscape. The included soils
make up about 5 to 10 percent of this map unit.

This Onawa soil has slow permeability in the upper
part of the profile and moderate permeability in the lower
part. The available water capacity is high. Runoff is slow.
Moisture is released slowly to plants. The seasonal high
water table ranges from a depth of about 2 feet in most
wet years to a depth of about 4 feet in most dry years.
Content of organic matter is moderate, and natural
fertility is medium. Shrink-swell potential is high in the
clayey upper part of the profile and low in the lower part.
The rate of water intake is very low. Tilth is poor.

Most areas of this soil are used for dryland farming. A
small acreage is irrigated. Only a few areas are used for
pasture.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, wheat, and alfalfa. Row
crops can be grown in consecutive years if proper
amounts and kinds of fertilizers are applied and weeds
and insects are controlled. Soil wetness and the firm
consistence of this soil are important in management.
Surface water stands in low areas for several days after
heavy rains and delays tillage operations. Upon drying,
the soil cracks. Land leveling and V-shaped ditches are
needed for good drainage. Most areas of this soil are
plowed late in fall to improve tilth over the winter.
Without adequate snow cover or other kind of protecticn,
soil blowing is a hazard during winter. Soil workability is
generally poor because the soil is very sticky when wet
and very hard when dry. The surface layer should be
tilled at the proper moisture content.

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as alfalfa, introduced grasses, and winter
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wheat. Because of the water table, wetness is the main
limitation. The soil is difficult to till because it is sticky
when moist and very hard and cloddy when dry. It-should
be tilled at the proper moisture content. This soil
generally needs leveling for gravity irrigation. Tailwater
recovery systems can be installed at the lower ends of
fields to recycle runoff of irrigation water. Irrigation by
sprinklers is suitable; but the very low intake rate of this
soil requires a slow application rate. Growing legumes,
such as alfalfa, tends to increase the permeability of this
soil. Sprinklers should be adjusted to provide the proper
application rate. _

This soil is suited to introduced grasses for pasture.
Pasture commonly consists of smooth brome or a
mixture of smooth brome and alfalfa. Overgrazing or
grazing when the soil is wet causes surface compaction
and poor tilth. Proper stocking rates, rotation grazing,
and application of nitrogen fertilizers help keep the
grasses in good condition.

Trees and shrubs in windbreaks are suited to this soil.
The ability of adapted species to survive is good if
species are selected that tolerate the moderately high
water table. Competition for moisture from grasses and
weeds is a concern. Weeds and grasses can be .
controlled by cultivating between the rows with a disc or
other suitable equipment. Hand hoeing, rototilling, or
appropriate herbicides can be used in the tree row. In
dry weather, this soil cracks and exposes roots to drying.
A shallow cultivation and supplemental watering may be
needed to close the cracks.

This soil is not suitable for building sites because of
the hazard of flooding. It is not suited to septic tank
absorption fields because of flooding and wetness.
Therefore, alternate sites on other soils that are suited to
these uses should be considered. Sewage lagoons need
to be protected from flooding by dikes or constructed on
raised fill to raise the bottom of the lagoon several feet
above the water table. Sewage lagoons need to be
sealed or lined to prevent seepage. Roads need to be
protected from flooding and wetness. They should be
constructed on suitable, compacted fill and have
adequate side ditches and culverts. The low strength
and high shrink-swell potential of this soil need to be
considered in the design of roads and streets. The use
of coarse-grained material for subgrade or base material
insures better performance. Damage to roads by frost
action can be reduced by good surface drainage and by
the use of a gravel moisture barrier in the subgrade.
Crowning the road by grading helps provide the needed
surface drainage.

This soil is in capability unit llw-1 dryland and
capability unit llw-1 irrigated. 1t is in windbreak suitability
group 2s.

Ow—Owego silty clay, 0 to 1 percent slopes. This
soil is deep, nearly level, and poorly drained. It is on
bottom lands between old abandoned river channels in
the Missouri River Valley. Areas of this soil are
occasionally flooded. Areas range from 20 to 100 acres.
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Typically, the surface layer is very dark gray, very firm
silty clay about 6 inches thick. The upper part of the
“underlying material is dark gray silty clay; the middle part
is dark grayish brown silty clay loam and olive silt loam
about 11 inches thick; and the lower part is stratified,
dark gray, black, and very dark gray silty clay to a depth
of 60 inches.

Included with this soil in mapping are small areas of
Biencoe soils that have silty underlying material, Blyburg
soils that are silty and at a slightly higher elevation, and
poorly drained Albaton soils at a slightly lower elevation.
The included soils make up less than 8 percent of this
map unit.

This Owego soil has very slow permeability and high
available water capacity. Runoff is very slow. Moisture is
released slowly to plants. The seasonal high water table
ranges from a depth of about 2 feet in most wet years to
a depth of about 3 feet in most dry years. Content of
organic matter is moderate, and natural fertility is
medium. Shrink-swell potential is high. The rate of water
intake is very low.

Most areas of this soil are used for dryland farming. A
few areas are irrigated. Only a small acreage is in
introduced grasses for pasture.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, wheat, and alfalfa. Row
crops can be grown in consecutive years if proper
amounts and kinds of fertilizers are applied and weeds
and insects are controlled. The control of wetness and
the very firm consistence of this soil are concerns of
management. Surface water stands in low areas for
several days after rains and delays tillage operations.
Upon drying, the soil cracks. This can damage plant
roots. Land leveling and V-shaped ditches improve
drainage. This soil can be tilled late in fall so that
freezing and thawing in winter improves tilth. Without
adequate snow cover or other kind of protection, soil
blowing is a hazard during the winter. Soil workability is
generally poor because the soil is very sticky when wet
and very hard when dry.

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as alfalfa, tame grasses, and small grain.
Wetness caused by the seasonal high water table is the
main limitation. This soil is difficult to till because it is
very firm when moist and very hard and cloddy when
dry. It should be tilled at the proper moisture content.
This soil generally needs leveling for irrigation. Tailwater
recovery systems can be installed at the lower end of
fields to recycle the runoff of irrigation water. Irrigation by
sprinklers is suitable, but the low intake rate of the soil
requires a slow application rate. Growing legumes, such
as alfalfa, tends to improve the permeability.

This soil is suited to introduced grasses for pasture.
Pasture commonly consists of smooth brome, a mixture
of smooth brome and alfalfa, or a mixture of
orchardgrass and alfalfa. Overgrazing or grazing when
the soil is wet causes surface compaction and poor tilth.
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Proper stocking, rotation grazing, and application of
nitrogen fertilizers help keep the grasses in good
condition.

Trees and shrubs in windbreaks are suited to this soil.
The ability of adapted species to survive is good if
species are selected that tolerate the moderately high
water table. Competition for moisture from grasses and
weeds can be controlled by timely cultivation between
the rows and by careful use of appropriate herbicides in
the rows. During dry weather the soil may crack, thus
exposing the roots to drying. Shallow cultivation and
supplemental watering are needed to close the cracks.

This soil is not suitable for building sites because of
the hazard of flooding, wetness, and high shrink-swell
potential. It is not suitable for septic tank absorption
fields because of flooding, wetness, and very slow
permeability. Therefore, alternate sites on other soils that
are suited to these uses should be considered. Sewage
lagoons need to be protected from flooding by dikes or
need to be constructed on raised fill to raise the bottom
of the lagoon several feet above the water table. Roads
need to be protected from flooding and wetness. They
should be constructed on suitable, compacted fill and
have adequate side ditches and culverts. The low
strength and high shrink-swell potential of this soil need
to be considered in the design of roads and streets. The
use of coarse-grained material for subgrade or base
material insures better performance. Mixing the base
material with hydrated lime increases strength and helps
prevent excessive shrinking and swelling. Roads need to
be designed so that the pavement is thick enough to
compensate for the low strength of this soil. Damage to
roads by frost action can be reduced by good surface
drainage and by the use of a gravel moisture barrier in
the subgrade. Crowning the road by grading helps
provide the needed surface drainage.

This soil is in capability unit Illlw-1 dryland and
capability unit lliw-1 irrigated. [t is in windbreak suitability
group 2s.

Pe—Percival silty clay, 0 to 2 percent slopes. This
soil is deep, nearly level, and somewhat poorly drained.
It formed in alluvium on bottom lands in the Missouri
River Valley. Areas of this soil are occasionally flooded.
Areas range from 10 to 30 acres.

Typically, the surface layer is very dark gray, firm silty
clay about 8 inches thick. The underlying material is dark
gray, mottled silty clay in the upper part to a depth of 19
inches and stratified light gray and grayish brown fine
sand in the lower part to a depth of 60 inches. In small
areas, the clayey material is only 12 to 14 inches thick.

Included with this soil in mapping are small areas of
poorly drained Albaton silty clay that has clayey material
throughout the profile. These areas are at a slightly
lower elevation than this Percival soil. Also included are
areas of excessively drained Sarpy soils that are sandy
and are at a higher elevation. A few small areas of
Percival soils that have been leveled for irrigation and
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have sand from the adjoining-Sarpy soils deposited over
their surface are also included. The included soils make.
up 0 to 8 percent of this map unit.

This Percival soil has slow permeability in the upper
part of the profile and rapid permeability in the lower
part. The available water capacity is low. Runoff is slow.
Moisture is released slowly to plants. The seasonal high
water table is at a depth of about 1.5 feet in most wet
years and at a depth of about 3 feet in most dry years.
Late in summer the water table recedes. Content of
organic matter is moderately low, and natural fertility is
low. The rate of water intake is very slow. Tilth is poor
because of the high clay content in the surface layer.
Shrink-swell potential is high in the clayey upper part of
the profile and is low in the sandy lower part.

Most areas of this soil are used for dryland farming. A
few areas are in tame grasses.

If this soil is used for dryland farming, it is suited to
corn, grain sorghum, and small grain and to grasses and
legumes for hay and pasture. Because this soil warms
up slowly in spring, tillage operations are delayed. This
soil is droughty, however, during summer when the water
table is lowest. Conservation tillage practices that keep
crop residue on the surface help conserve moisture,
increase content of organic matter, and prevent soil
blowing. Flooding can be controlled by dikes and levees
on the adjacent, higher lying soils. Drainage ditches help
remove water early in spring and allow the soil to be
tilled sooner. Many areas. of this soil are tilled in fall to
improve tilth by freezing and thawing during winter.

If this soil is irrigated, it is suited to corn, grain
sorghum, and close-sown crops, such as alfalfa,
introduced grasses, and small grain. Wetness, caused
mainly by the seasonal high water table, is the main
limitation. Tillage operations in spring are commonly
delayed by wetness. This soil is flooded about once
every 3 to 10 years, but crop losses are normally slight.
Sprinkler and gravity irrigation.are suited. Because the
underlying material is sandy, the length of runs should be
short for gravity irrigation. Also for gravity irrigation, some
land leveling is generally needed to provide an even
distribution of water and uniform drainage. Conservation
tillage practices that leave crop.residue on the surface
help control soii blowing and improve tilth.

This soil is suited to introduced grasses for pasture.
Pasture generally.consists of smooth brome, a mixture of
smooth brome and alfalfa, or reed canarygrass. Grazing
when the soil is wet should be avoided. Proper stocking,
rotation grazing, and application of nitrogen fertilizers
keep the grasses.in good condition.

Trees and shrubs in windbreaks and plantings for
recreational and wildlife areas are suited to this soil. The
ability of adapted species to survive is fair. Only species
of trees and shrubs that tolerate the moderately high
water table and occasional flooding are suited. ;
Cultivation with a disc between the rows or hand hoeing
and rototilling within the rows can control weeds and
grasses. Supplemental watering is necessary when
natural rainfall is insufficient..
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This soil is not suitable for building sites and sanitary
facilities because of flooding and wetness; also, the
hazard of contamination of ground water by sanitary
facilities is possible. Therefore, alternate sites on other
soils that are suited to these uses should be considered.
Roads need to be protected from flooding and wetness.
They should be constructed on suitable, compacted till
and have adequate side ditches and culverts. The low
strength and high shrink-swell potential of this soil need
to be considered in the design of roads and streets. The
use of coarse-grained material for subgrade or base
material insures better performance. Roads need to be
designed so that the pavement is thick enough to
compensate for the low strength of this soil. Mixing the
base material with hydrated lime increases strength and
helps prevent excessive shrinking and swelling. Damage
to roads by frost action can be reduced by good surface
drainage and by the use of a gravel moisture barrier in
the subgrade. Crowning the road by grading helps
provide the needed surface drainage. ,

This soil is in capability unit llw-1 dryland and
capability unit llw-1 irrigated. It is in windbreak suitability
group 2s.

Pg—Pits, gravel. This miscellaneous area consists of
pits and the adjacent mounds of gravel, sand, and
overburden. The pits are in uplands and are generally
dry. Sand and gravel are stockpiled for use in
construction of roads and as fill material. Areas range
from 5 to 40 acres.

Typically, this material consists of a mixture of fine,
medium, and coarse sand and varying amounts of
gravel. A soil profile has not developed.

Included with this miscellaneous area in mapping are
small areas of Steinauer clay loam and Boone soils. The
included soils make up about 3 to 6 percent of this map
unit.

Permeability is very rapid, and available water capacity
is low. Content of organic matter is very low, and natural
fertility is low. Runoff is slow or very slow.

About one-third of the areas of this map unit is used
for commercial mining of sand and gravel. The rest is
abandoned and has little value for farming. Areas are
generally not suited to cultivated crops because of the
coarse texture, low available water capacity, and
steepness: of slope. Areas of sand are generally devoid
of vegetation, except where they are no longer being
actively used as a source of sand and gravel. Where
areas are no longer being actively mined, vegetation
gradually becomes established.

In places, this miscellaneous area has value as wildlife
habitat. Trees and shrubs can be hand planted. Species
that tolerate droughty conditions are preferred. Cedar,
pine, cottonwood, and green ash are better suited than
most other species for individual or scattered plantings.
Trees require special care after planting.to survive.
Native grass cover or wood barriers help protect
plantings from blowing sand. Supplemental watering is
needed at times 1o keep small, newly-planted trees alive.
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This miscellaneous area is generally not suited to
septic tanks or sewage lagoons. The areas need to be
reshaped for buildings or roads.

This map unit is in capability unit Vllis-8 dryland. It is in
windbreak suitability group 10.

Sa--Salix silty clay loam, 0 to 1 percent slopes.
This soil is deep, nearly level, and moderately well
drained. it is on the highest elevation of the second
bottom lands in the Missouri River Valley. This soil
formed in alluvium. Areas of this soil are rarely flooded.
Areas are generally long and narrow and range from 10
to 40 acres.

Typically, the surface layer is friable silty clay loam
about 19 inches thick. The upper part of the surface
layer is black, and the lower part is very dark grayish
brown. The friable subsoil is about 15 inches thick. The
upper part of the subsoil is dark grayish brown silty clay
loam, and the lower part is very dark grayish brown silty
loam. The underlying material is dark grayish brown silt
loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
somewhat poorly drained Blencoe and Woodbury soils at
a slightly lower elevation than this Salix soil. The
included soils make up less than 5 percent of this map
unit.

This Salix soil has moderate permeability and high
available water capacity. Moisture is readily released to
plants. The seasonal high water table is at a depth of
about 4 feet in most wet years and at a depth of about 5
feet in most dry years. Content of organic matter is
moderate, and natural fertility is medium. Runoff is slow.
The rate of water intake is slow. Tilth is generally good.
Shrink-swell potential is low.

Most areas of this soil are used for dryland farming. A
small acreage is irrigated. A few small areas are in
introduced grasses for pasture.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and alfalfa.
Row crops can be grown in consecutive years if proper
amounts and kinds of fertilizers are applied and weeds
and insects are controlled. Conservation of water is an
important concern of management. Conservation tillage
practices that keep crop residue on the surface, such as
no-till plant and disc-plant, help conserve moisture.

If this soil is irrigated, it is suited to corn, soybeans,
grain sorghum, alfalfa, and small grain and introduced
grasses for pasture. Row crops can be grown in
consecutive years if proper amounts and kinds of
fertilizers are applied and weeds and insects are
controlled. This soil forms clods upon drying if tilled
when wet. Land leveling for gravity irrigation is generally
needed for efficient water use. Conservation tillage
keeps crop residue on the surface, and this reduces soil
blowing and helps prevent loss of soil moisture. Sprinkler
irrigation is suited to this soil.

This soil is suited to introduced grasses for pasture.
Pasture commonly consists of smooth brome or a
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mixture of smooth brome and alfalfa. Proper stocking,
rotation grazing, and application of nitrogen fertilizers
help keep the grasses in good condition.

Trees and shrubs in windbreaks are suited to this soil.
The ability of adapted species to survive and grow is
good. Competition for moisture from grasses and weeds
is a common concern of management. Weeds can be
controlled by cultivation with a disc or other equipment
between the rows and by rototilling or hand hoeing in the
row.

The hazard of rare flooding needs to be considered if
this soil is to be used for building sites and sanitary
facilities. Dwellings and buildings need to be constructed
on elevated, well compacted fill to protect them from
flooding. Septic tank absorption fields and sewage
lagoons can be protected from flooding by dikes. Septic
tank absorption fields need to be placed in fill raised to a
sufficient height above the seasonal high water table so
that they will function adequately. Sewage lagoons need
to be constructed on compacted fill to raise the bottom
of the lagoon severa! feet above the water table, and
they need to be sealed or lined to prevent seepage. The
low strength of this soil needs to be considered in the
design of roads and streets. The use of coarse-grained
material for subgrade or base material insures better
performance. Damage to roads by frost action can be
reduced by good surface drainage and by the use of a
gravel moisture barrier in the subgrade. Crowning the
road by grading helps provide the needed surface
drainage. _

This soil is in capability unit I-1 dryland and capability
unit 1-4 irrigated. It is in windbreak suitability group 1.

ShC—Sarpy fine sand, 0 to 6 percent slopes. This
soil is deep and excessively drained. It is on bottom
lands in the Missouri River Valley, commonly adjacent to
the Missouri River-or old river channels. Areas of this soil
are occasionally flooded. Areas range from 7 to 75
acres, and most areas are hummocky.

Typically, the surface layer is very dark grayish brown,
loose fine sand about 4 inches thick. The upper part of
the underlying material is dark grayish brown, calcareous
fine sand, and the lower part is grayish brown,
calcareous fine sand that has yellowish brown mottles.
In small areas, loamy material is below a depth of 40
inches, or a seasonal high water table is at a depth of
about 6 feet early in spring. In places, the hummocks
have been leveled for sprinkler irrigation.

Included with this soil in mapping are small areas of
well drained Carr fine sandy loam and Grable silt loam at
a slightly lower elevation than this Sarpy soil. The
included soils make up 5 to 8 percent of this map unit.

Permeability is rapid, and available water capacity is
low. Moisture is released readily to plants. Organic
matter content and natural fertility are low. Runoff is
slow. The rate of water intake is very high. Tilth is poor
in this loose sandy soil. Shrink-swell potential is low.

About half the areas of this soil are used for farming,
and the rest are used for grazing of native grasses.
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If this soil is used for dryland farming, it generally is
not suited to common crops. Because of the low
available water capacity this soil is droughty, especially
during summer, and, as a result, crop production under
dryland conditions is poor. Furthermore, if this soil is
tilled, it is subject to severe soil -blowing.

If this soil is irrigated, it is poorly suited to corn and
grain sorghum but better suited to close-sown crops,
such as alfalfa, introduced grasses, and small grain. Soil
blowing and low moisture retention are the main
concerns of management. Sprinkler irrigation is the only
system suited to this soil. The application rate of water
can be high because the soil absorbs the water rapidly.
Applications of water need to be frequent because of the
low moisture retention. Conservation tillage practices,
such as no-till plant and keeping crop residue on the
surface, help reduce soil blowing. Barnyard manure
helps improve tilth and increases fertility.

This soil is suited to introduced grasses for pasture.
Pasture generally consists of smooth brome and some
areas of switchgrass or sand lovegrass. Overgrazing can
easily result in soil blowing. Proper stocking and rotation
grazing help keep the grasses in good condition, and
application of nitrogen fertilizer helps increase
production.

This Sarpy soil is suited to trees and shrubs in
windbreaks. Only those species that tolerate coarse
textured, somewhat droughty soils are suited. The ability
of adapted species to survive and grow is fair. Soil
blowing is the principal hazard. This can be controlled by
maintaining strips of sod or a cover crop between the
rows. Supplemental watering is needed when rainfall is
not sufficient.

This soil is not suitable for building sites or septic tank
absorption fields because of the hazard of flooding.
Contamination of ground water from sanitary facilities is
possible. Sewage lagoons need to be protected from
flooding by dikes or levees and should be sealed or lined
to prevent seepage. Roads also need to be protected
from flooding. They should be constructed on suitable
compacted fill material and have adequate side ditches
and culverts. Temporary shoring helps prevent sloughing
or caving of sidewalls of shallow excavations.

This soil is in capability unit ViIs-7 dryland and
capability unit IVs-12 irrigated. It is in windbreak’
suitability group 7.

SgC—Sarpy-Grable Variant complex, 0 to 6 percent
slopes. This complex consists of nearly level to gently
sloping Sarpy soils and nearly level Grable Variant soils.
These soils are on low bottom lands in the Missouri
River Valley. They are mainly in abandoned channels of
the river and on the slightly higher, uneven ridges. Areas
of the Sarpy soil are occasionally flooded, and areas of
the Grable Variant soil are frequently flooded. Areas
range from 10 to 100 acres.

Sarpy soils make up about 50 to 60 percent of this
complex and are on the highest parts of the landscape.
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Grable Variant soils make up about 30 to 40 percent and
are on the lowest parts of the landscape.

Typically, the surface layer of the Sarpy soils is grayish
brown, loose fine sand about 6 inches thick. The
underlying material to a depth of 60 inches is grayish
brown, mottled fine sand.

Typically, the surface layer of the Grable Variant soils
is very dark grayish brown, mottled, very friable silt loam
about 6 inches thick. The upper part of the underlying
material is dark grayish brown, mottled, very fine sandy
loam; the middle part is dark grayish brown and grayish
brown, stratified very fine sandy loam and fine sand; and
the lower part to a depth of 60 inches is grayish brown
fine sand.

Included with these soils in mapping are small areas of
Albaton silty clay, depressional, on landscape positions
similar to those of the Grable Variant soils. Also included
are small areas of Carr soils at a slightly lower elevation
than the Sarpy soils. The included soils make up less
than 10 percent of this complex.

In the Sarpy soils, permeability is rapid. Available
water capacity, organic matter-content, and natural
fertility are low. The seasonal high water table is at a

_depth of about 6 feet in most wet years. In the Grable

Variant soils, permeability is moderate in the upper part
of the soil and rapid in the lower part. The available
water capacity is moderate, organic matter content is
moderately low, and natural fertility is low. The seasonal
high water table is at a depth of about 1 foot in most wet
years and at a depth of about 3 feet in most dry years.
These Sarpy and Grable Variant soils release water
readily to plants and have low shrink-swell potential. On
both soils, runoff is slow.

Most areas of this map unit are used for rangeland
and native woodland. Only a small acreage is used for
dryland farming, and yields are generally fow.

The soils in this unit are generally not suited to dryland
or irrigated cultivated crops. Flooding and wetness in the
Grable Variant soils and droughtiness and soil blowing in
the Sarpy soils are the principal hazards.

These soils are suited to introduced grasses for
pasture. Native pasture commonly consists of reed
canarygrass, switchgrass, redtop, and sedges. Proper
stocking and rotation grazing help keep the grasses in
good condition.

The Sarpy soils in this unit are suited to trees and
shrubs for windbreaks, provided the species selected
tolerate droughty, sandy soils. Supplemental watering is
needed if rainfall is deficient for growth of the trees.
Permanent grasses in areas between the tree rows help
prevent blowing and sand blasting of the trees. The
Grable Variant soils are not suited to windbreaks
because of the excessive wetness.

The soils in this complex are not suited to building
sites and sanitary facilities because of the hazard of
flooding and wetness; therefore, alternate sites on other
soils that are suited to these uses should be considered.
Roads need to be protected from flooding. They should
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be constructed on suitable compacted fill material and
have adequate side ditches and culverts. The Grable
Variant soil is susceptible to frost action. Damage to
roads by frost action can be:reduced by the use of a
gravel moisture barrier in the subgrade, and by good
surface drainage. Crowning the road by grading helps
provide the needed surface drainage.

This complex is in capability unit VIs-7 dryland. The -
Sarpy soils are in windbreak suitability group 7, and the
Grable Variant soils are in windbreak suitability group 10.

So—Solomon silty clay, 0 to 1 percent slopes. This
soil is deep, nearly level, and poorly drained. It is on
bottom lands in the Missouri River and Logan Creek:
Valleys. It is in old swales, generally in the lowest part of
the landscape. Areas of this soil are occasionally
flooded. Areas range from 40 to 400 acres.

Typically, the surface layer is black, very firm,
calcareous silty clay about 20 inches thick. The subsoil is
very dark gray, mottled, firm silty clay about 20 inches
thick. The underlying material is dark gray silty clay to a
depth of 60 inches. Fragments of snail shells and
carbonate concretions are in most parts of the profile. In
some areas, the surface layer is a lighter color.

included with this soil in mapping are small areas of
the less clayey Holly Springs silty clay loam at a slightly
higher elevation than this Solomon soil. The included
soils make up less than 8 percent of this map unit.

This Solomon soil has very slow permeability. and high
available water capacity. Runoff is very slow. Moisture-is
released slowly to plants. The. seasonal high water table
ranges from a depth of about 1 foot in most wet years to
a depth of about 2 feet in most dry years. It is lower
during the growing season. Content of organic matter is
moderate, and natural fertility is medium. Shrink-swell
potential is high. The rate of water intake is very low..
Tilth is poor, mainly because of the high clay content.

Most areas of this soil are used for dryland farming,
but some areas are irrigated. A few areas are in
introduced grasses for pasture.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, wheat, and alfalfa. Row
crops can be grown in consecutive years:if proper
amounts and kinds of fertilizers are applied and weeds
and insects are controlled. Wetness and the very firm
consistence of this soil strongly influence use and
management. Surface water stands in low areas for
several days -after rains, and this delays tillage. Upon
drying, the soil cracks. Land leveling and V-shaped
ditches are needed for good drainage. Tillage late in fall
improves tilth by exposing this soil to freezing and
thawing during winter. Without adequate snow cover or
other kinds of protection, soil blowing can be a hazard
during winter. Workability is generally poor because this
soil is very sticky when wet and very hard when dry.
Tillage operations should be done when the surface
layer has the proper soil moisture content to prevent
forming large, hard clods. Conservation tillage practices
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that keep crop residue on the surface help prevent soil
blowing and improve tilth..

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as alfalfa, introduced grasses, and wheat.
Wetness from the water table is the main limitation.
Tillage is difficult because this soil is extremely firm if
moist and very hard and cloddy if dry. Tillage should be
done under the proper soil moisture content. Land
leveling is generally needed for gravity irrigation. A reuse
system can be installed at the lower ends of fields to
recycle runoff of irrigation water. Irrigation by sprinklers is
suitable, but the very low intake rate of the soil requires
a slow application rate. Growing legumes, such as
alfalfa, tends to improve permeability. Sprinklers that
operate in sets at one location should be adjusted to
provide the proper application rate. Conservation tillage
practices that keep crop residue on the surface help
improve tilth.

This soil is suited to introduced grasses for pasture.
Pasture commonly consists of smooth brome or a
mixture of smooth brome and alfalfa. Overgrazing or
grazing when the soil is wet causes poor tilth. Proper
stocking, rotation grazing, and applications of nitrogen
fertilizers help keep the grasses in good condition.

This soil is suited to trees and shrubs in windbreaks.
The ability of adapted species to survive is fair. Species
should be used that tolerate the moderately high water
table. Competition for moisture from grasses and weeds
is a concern.of management. Weeds and grasses can
be controlled by cultivating between the rows with
standard cultivation equipment and by hand hoeing,
rototilling, or the application of appropriate herbicides in
the rows. During dry weather, the soil commonly cracks.
This exposes the roots to drying. A shaliow cultivation is
needed to close the cracks. :

This soil is. not suitable for building sites because of
the hazard of flooding, wetness, and high shrink-swell
potential. It is not suitable for septic tank absorption
fields because of the flooding, wetness, and very slow
permeability. Therefore, alternate sites on other soils that
are suited to these uses should be considered. Sewage
lagoons need to be protected from flooding by dikes or
need to be constructed on raised fill to raise the bottom
of the lagoon several feet above.the seasonal high water
table. Roads need to be protected from flooding and
wetness. They should be constructed on suitable,
compacted fill and have adequate side ditches and
culverts. The low strength and high shrink-swell potential
of. this soil need to be considered in the design. of roads
and streets. The use of coarse-grained material for
subgrade or base material insures better performance.
Mixing the base material with hydrated lime-increases
strength and helps prevent excessive shrinking and
swelling. This soil is suitable for pond reservoir areas.

This soil is in capability unit Illw-1 dryland and
capability .unit lllw-1 irrigated. It is in windbreak suitability
group 2w.
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StF2—Steinauer clay loam, 11 to 30 percent
slopes, eroded. This soil is deep, somewhat excessively
drained, and moderately steep and steep. Itis.on
uplands on side slopes, commonly in a band along the
middle or upper part of the slope, and also on narrow
ridgetops and points of ridges. Rills and smali gullies are
common after rains. Areas range from 10 to 25 acres.

Typically, the surface layer is dark grayish brown, firm
clay loam about 7 inches thick. Beneath this is clay loam
underlylng material. The upper part of the underlying
material is pale brown and has reddish brown mottles
and soft masses of lime; the lower part to a depth of 60
inches is pale brown and has concretions of lime. This
soil contains a few stones and pebbles. In a few areas,
sand or gravel is at a depth of 30 to 40 inches or reddish
brown loam and clay loam are on the surface.

Included with this soil in mapping are small areas
where unweathered glacial till crops out at the surface.
Also included are small areas of Burchard soils and a
few small sand and gravel pits. The included soils and
miscellaneous areas make up about 5 to 12 percent of
this map unit.

This Steinauer soil has moderately slow permeability
and moderate available water capacity. Runoff is
medium or rapid, depending on slope and the amount
and kind of cover. Workability is poor because of the
scattered stones and pebbles. Moisture is released
slowly to plants. Content of organic matter and natural
fertility are low. Shrink-swell potential is moderate. Tilth
is poor. )

About 40 percent of the acreage of this soil is used for
cultivated crops. A large part of the ‘remaining acreage is
in introduced grasses, and the rest is in mixed native
trees, shrubs, and grasses. A few areas are in native
grasses.

This soil is generally not suited to cultivated crops
because of the moderately steep and steep slopes and
the corresponding severe hazard of erosion by water.

This soil is suited to grasses for pasture or range. A
good cover needs to be maintained. Controlled grazing
that leaves one-half to one-third of the forage production
for the following year enables the grasses to store
carbohydrates in the root system and insures a healthy
stand. Overgrazing reduces the protective cover and
causes deterioration of the plant community. Rotation
grazing, proper grazing use, and a planned grazing
system of use and rest help maintain or improve the
range condition.

The less steep parts of this map unit, or the soils that
have 11 to 20 percent slopes, are suited to windbreak
plantings for farmsteads and feedlots and to plantings
for wildlife habitat. The steeper parts, or those soils that
have more than 20 percent slopes, are generally not
suited to plantings of trees and shrubs in windbreaks.
Only those species that tolerate a high content of
calcium and are resistant to drought should be used. The
hazard of water erosion is very severe, and trees need
to be planted on the contour and a cover crop used to
prevent erosion.

61

Slope limits.the use- of this soil for sanitary facilities
and building sites. Because of the excessively steep
slope, this soil is generally not suited to septic tank
absorption fields or sewage lagoons. Therefore, alternate
sites.on other soils that are suited to these uses need to
be considered. Buildings should be designed and located
to accommodate the slope, .or the site should be graded
to accommodate the structure. Road construction
requires extensive cutting and filling to.lessen the grade.
The low strength-of this soil needs to be considered in
the design of roads and streets. The use of coarse-
grained material for subgrade or base material insures
better performance

This soil is in capability unit Vie-8 dryland Itisin
windbreak suitability group 10 if slopes are more than 20
percent and in windbreak suitability group 8 if slopes are
11 to 20 percent.

Wo—Woodbury siity clay, 0 to 2 percent slopes.
This soil is deep, nearly level, and somewhat poorly
drained. It is on bottom lands in the Missouri River
Valley, and, in places, it is in low swales of old
meandering channels. Areas of this soil are occasionally
flooded. Areas are long and narrow and range from 10
to 80 acres.

Typically, the surface layer is very firm silty clay about
22 inches thick. The upper part of the surface layer is
very dark gray, and the lower part is black. The subsoil is
about 20 inches thick. The upper part of the subsaoil is
very dark grayish brown, very firm silty clay, and the
lower part is dark grayish brown, friable silty clay loam
that has mottles. The underlying material is grayish
brown silty loam to a depth of 60 inches. In a few
places, thin lenses of loamy fine sand and fine sand are
below a depth of 48 inches.

Included with this soil in mapping are small areas of
the less clayey, better drained Salix silty clay loam and
small areas of Blencoe soils. These soils are at a slightly
higher elevation than this Woodbury soil. Also included
are areas of fine textured Luton soils at a similar
elevation or a slightly lower elevation than the Woodbury
soil. The included soils make up 5 to 10 percent of this
map unit.

This Woodbury soil has slow permeability in the
surface layer and the upper part of subsoil and moderate
permeability in the lower part of the subsoil and in the
underlying material. The available water capacity is
moderate. Moisture is released slowly to plants. The
seasonal high water table ranges from a depth of about
2 feet in most wet years to a depth of about 3 feet in
most dry years. Content of organic matter is moderate,
and natural fertility is medium. Runoff is very slow. This
soil has high shrink-swell potential. The rate of water
intake is very low. Tilth is poor because of the very firm
consistence of the clayey surface layer.

Most areas of this soil are used for dryland farming,
but some areas are irrigated. A few areas are in tame
grasses for pasture.
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If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, wheat, and alfalfa. Row
crops can be grown in consecutive years if proper
amounts and kinds of fertilizers are applied and weeds
and insects are controlled. Wetness and the very firm
consistence of this soil make tillage difficult. Surface
water remains in low areas for several days after rains,
and this delays tillage operations. Upon drying, the soil
cracks, and this allows air to enter and desiccate plant
roots. Land leveling and surface V-shaped ditches help
improve drainage. Most areas of this soil are tilled late in
fall to improve tilth. Without adequate snow cover or
other kinds of protection, soil blowing can be a hazard in
winter. Conservation tillage practices, such as disc-plant,
that keep crop residue on the surface help .control
blowing and conserve moisture. Tillage should be done
when the surface layer has the proper moisture content.

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as alfalfa, introduced grasses, and winter
wheat. Wetness, caused by the moderately high water
table, is the main limitation. This soil is difficult to till
because it is extremely firm when moist and very hard
and cloddy when dry. It should be tilled only at the
proper moisture content. Conservation tillage practices,
such as disc-plant, that keep crop residue on the surface
help control soil blowing and conserve moisture. This soil
generally needs land leveling for gravity irrigation. A
tailwater recovery system can be installed at the lower
end of the field to recycle runoff water. Irrigation by
sprinklers is suitable, but the very low intake rate of this
soil requires a slow application rate. Growing legumes,
such as alfalfa, tends to increase the permeability.
Sprinklers that operate in sets at one location should be
adjusted to provide the proper application rate.

This soil is suited to introduced grasses for pasture.
Pasture commonly consists of smooth brome or a
mixture of smooth brome and alfaifa. Overgrazing or
grazing when the soil is wet causes surface compaction
and poor tilth. Rotation grazing, proper stocking, and
application of nitrogen fertilizers help keep the grasses'in
good condition.

Trees and shrubs in windbreaks are suited to this soil.
Species should be used that tolerate the moderately
high water table. The ability of adapted species to
survive and grow is good. Competition for moisture from
grasses and weeds is a concern of management.
Cultivation with a disc or other similar equipment
between the rows and hand hoeing or rototilling in the
rows can be-used to control weeds. During dry weather,
the soil cracks. This exposes the roots to drying. A
shallow cultivation can be used to close the cracks.

This soil is not suitable for building sites because of
the hazard of flooding, wetness, and high shrink-swell
potential. It is not suitable for septic tank absorption
fields because of flooding, wetness, and slow
permeability. Therefore, alternate sites on other soils that
are suited to these uses should be considered. Sewage

Soil survey

lagoons need to be protected from flooding by dikes or
need to be constructed on compacted fill to raise the
bottom of the lagoon several feet above the seasonal
high water table. Roads need to be protected from
flooding and wetness. They should be constructed on
suitable, compacted fill and have adequate side ditches
and culverts. The low strength and high shrink-swell
potential of this soil need to be considered in the design
of roads and streets. The use of coarse-grained material
for subgrade or base material insures better
performance. Mixing the base material with hydrated lime
increases strength and helps prevent excessive shrinking
and swelling. Damage to roads by frost action can be
reduced by good surface drainage and by the use of a
gravel moisture barrier in the subgrade. Crowning the
road by grading helps provide the needed surface
drainage.

This soil is in capability unit lllw-1 dryland and
capability unit lllw-1 irrigated. It is in windbreak suitability
group 2s.

Zn—Zook silt loam, overwash, 0 to 2 percent
slopes. This soil is deep, nearly level, and poorly
drained. It is on bottom lands adjacent to the dredged
channels of Logan Creek. Areas of this soil are
occasionally flooded. Areas range from 10 to 100 acres.

Typically, the surface layer is friable and about 22
inches thick. The upper part of the surface layer is very
dark grayish brown, calcareous silt loam, and the lower
part is silty clay loam. The subsoil is firm silty clay. It is
black in the upper part and dark gray in the lower part to
a depth of 60 inches.

Included with this soil in mapping are small areas of
the less clayey Colo silty clay loam at a slightly higher
elevation than this Zook soil and the more clayey Zook
silty clay at a similar or slightly lower elevation. Also
included are small areas of soils that have a loam
surface layer. The included soils make up 3 to 10
percent of this map unit.

This Zook soil has slow permeablllty and moderate
available water capacity. Runoff is slow. Moisture is
released slowly to plants. The seasonal high water table
is at a depth of about 1 foot in most wet years and at a
depth of about 3 feet in. most dry years. Content of
organic matter is moderate, and-natural fertility is
medium. Shrink-swell potential is high in the subsoil. The
rate of water intake is low. Tilth is good.

Most areas of this soil are used for dryland farming,
but some areas are irrigated.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and alfalfa.
Wetness early in spring, when rainfall is highest, is the
major hazard. Row crops can be grown in consecutive
years if proper amounts and kinds of fertilizers are
applied and weeds, diseases, and insects are controlled.
Water stands on the surface of low areas for short
periods after heavy rains, and this delays tillage
operations. Surface V-shaped ditches help improve
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drainage. This soil is commonly tilled late in fall. Without
snow cover or other kinds of surface protection, soil
blowing can be a hazard during winter. Conservation
tillage practices, such as disc-plant and no-till plant, that
leave crop residue on the surface help prevent soil
blowing and conserve moisture.

If this soil is irrigated, it is suited to row crops, such as
corn, soybeans, and grain sorghum, and to close-sown
crops, such as introduced grasses and alfalfa. Row
crops can be grown in consecutive years if a high level
of management is used. Soil wetness is the main
limitation. Tillage is.commonly delayed early in spring.
The soil is occasionally flooded, but damage to crops is
not generally serious. Conservation tillage practices that
keep crop residue on the surface help prevent soil
blowing and loss of moisture by evaporation. Land
leveling helps improve surface drainage and increases
efficiency of irrigation. Surface ditches and perforated tile
can be installed where a suitable outlet is available.
Furrow, border, and sprinkler irrigation are generally
suited.

This soil is suited to introduced grasses for pasture.
Pasture commonly consists of smooth brome or a
mixture of smooth brome and alfalfa. Proper stocking,
rotation grazing, and application of nitrogen fertilizers
help keep the grasses in good condition.

Trees and shrubs in windbreaks are suited to this soil.
Species should be selected that tolerate the moderately
high water table and occasional flooding. The ability of
adapted species to survive and grow is good.
Competition for moisture from grasses and weeds can
be controlled by cultivating between the tree rows and
by applying appropriate herbicides in the tree row. Areas
near the trees and between the trees can be hand hoed
or rototilled. This soil commonly shrinks during dry
weather, allowing air to enter and dry out the roots of
newly established plants. When this occurs, shallow
cultivation with a rototiller or disc helps close the cracks.

This soil is not suitable for building sites because of
the hazard of flooding, wetness, and high shrink-swell
potential. It is not suitable for septic tank absorption
fields because of flooding, wetness, and slow
permeability. Therefore, alternate sites on other soils that
are suited to these uses should be considered. Sewage
lagoons need to be protected from flooding by dikes or
need to be constructed on fill to raise the bottom of the
lagoon several feet above the seasonal high water table.
Roads need to be protected from flooding and wetness.
They should be constructed on suitable, compacted fill
and have adequate side ditches and culverts. The low
strength and high shrink-swell potential of this soil need
to be considered in the design of roads and streets. The
use of coarse-grained material for subgrade or base
material insures better performance Mixing the base
material with hydrated lime increases strength and helps
prevent excessive shrinking and swelling. Damage to
roads by frost action can be reduced by good surface
drainage and by the use of a gravel moisture barrier in
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the subgrade. Crowning the road by grading helps
provide the needed surface drainage.

This soil is in capability unit liw-2 dryland and
capability llw-2 irrigated. It is in windbreak suitability
group 2w.

Zo—Zook silty clay loam, 0 to 1 percent slopes.
This soil is deep, nearly level, and poorly drained. It is
mainly on bottom lands along Bell and Logan Creeks,
but in places it is in old abandoned channels of the
Missouri River. Areas of this soil are occasionally
flooded. Areas range from 10 to 250 acres.

Typically, the surface soil is black, firm silty clay loam
about 29 inches thick. The subsoil is very dark gray, firm
silty clay about 15 inches thick. The underlying material
to a depth of 60 inches is dark gray silty clay.

Included with this soil in mapping are small areas of
Zook silty clay at an elevation similar to this Zook soil.
Also included are small areas of Zook silt loam, Colo
silty clay loam, and Holly Springs silty clay loam at a
slightly higher elevation. The included soils make up 5 to
10 percent of this map unit.

This Zook soil has slow permeability and moderate
available water capacity. Runoff is slow. Moisture is
released slowly to plants. The seasonal high water table
is at a depth of about 1 foot in most wet years and at a
depth of about 3 feet in most dry years. Content of
organic matter is high, and natural fertility is medium.
Shrink-swell potential is high. The rate of water intake is
very low. Tilth is fair.

Most areas of this soil are used for dryland farming,
but.some areas are irrigated. A few areas are in
introduced grasses and used for pasture.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and alfalfa.
Soil wetness and flooding in spring are the major
hazards. Row crops can be grown in consecutive years if
proper amounts and kinds of fertilizers are applied and
weeds, diseases, and insects are controlled. Surface
water commonly stands in low areas for several days
after rains, and this delays tillage operations. -Land
leveling and shallow surface ditches help improve
surface drainage. In places, perforated tile drains lower
the water table and help control wetness. Most areas of
this soil are tilled in fall. Without snow cover or other
kinds of protection, soil blowing is a hazard in winter.
Conservation tillage practices that keep crop residue on
the surface help reduce soil blowing, conserve soil
moisture, and improve tilth. Terraces, dams, and other
kinds of land treatment on the drainage area above this
soil are beneficial in reducing flood damage.

Corn is the principal irrigated crop. Small areas of
soybeans, grain sorghum, and introduced grasses mixed
with alfalfa are also irrigated. Soil wetness from the
water tabie is the main limitation. . Flooding is common.
Land leveling improves surface drainage and increases
efficiency of irrigation. Shallow surface ditches and
perforated tile can be installed where a suitable outlet is
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available. Gravity and sprinkler irrigation are suited.
Conservation tillage practices that leave crop residue on
the surface, such as disc-plant, conserve soil moisture
and improve tilth.

This soil is suited to introduced grasses for pasture.
Pasture commonly consists of smooth brome or a
mixture of smooth brome and alfalfa. Overgrazing or
grazing when the soil is wet causes surface compaction
and poor tilth. Proper stocking, rotation grazing, and
application of nitrogen fertilizers help keep the grasses in
good condition.

This soil is suited to trees and shrubs in windbreaks.
Species-should be selected that tolerate the moderately
high water table and occasional flooding. The ability of
adapted species to grow and survive is good.
Competition for moisture from grasses and weeds are a
concern of management. Cultivation between the rows
and proper use of appropriate herbicides in the rows
help control grasses and weeds. Areas near the trees
can be hoed by hand. In dry weather, cracks form in this
soil. When this occurs, care should be taken to keep
plant roots from drying. Shallow cultivation and
supplemental watering help close the cracks.

This soil is not suitable for building sites because of
the hazard of flooding, wetness, and high shrink-swell
potential. It is not suitable for septic tank absorption
fields because of flooding, wetness, and slow
permeability. Therefore, alternate sites on other soils that
are suited to these uses should be considered. Sewage
lagoons need to be protected from flooding by dikes or
need to be constructed on fill to raise the bottom of the
lagoon several feet above the seasonal high water table.
Roads need to be protected from flooding and wetness.
They should be constructed on suitable compacted fill
and have adequate side ditches and culverts. The low
strength and high shrink-swell potential of this soil need
to be considered in the design of roads and streets. The
use of coarse-grained material for subgrade or base
material insures better performance. Mixing the base
material with hydrated lime increases strength and helps
prevent excessive shrinking and swelling. Damage to
roads by frost action can be reduced by good surface
drainage and by the use of a gravel moisture barrier in
the subgrade. Crowning the road by grading helps
provide the needed surface drainage.

This soil is in capability unit liw-4 dryland and
capability unit llw-1 irrigated. It is in windbreak suitability
group 2w.

Zw—Zook siity clay, 0 to 1 percent slopes. This soil
is deep, nearly level, and poorly drained. It is in the
lowest part of the l[andscape on bottom lands in the
valleys of Bell and Logan Creeks. Areas of this soil are
occasionally flooded. Areas range from 10 to 200 acres.

Typically, the surface soil is very firm silty clay about
40 inches thick. The upper part of the surface soil is very
dark gray, and the lower part is black. The subsoil is very
dark gray, very firm silty clay about 8 inches thick. The
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underlying material to a depth of 60 inches is: gray silty
clay. In some-areas, lime concretions are in the lower
part of the profile.

Included with this soil in mapping are small areas ot
the less clayey Colo soils and poorly drained Holly
Springs soils. Both of these soils are at a slightly higher
elevation than this Zook soil. Also included are small
areas of Zook silty clay loam-at a similar or slightly
higher elevation. The included soils make up 3 to 10
percent of this map unit.

This Zook soil has slow permeability and moderate
available water capacity. Runoff is slow. Moisture is
absorbed slowly and released slowly to plants. The
seasonal high water table is at a depth of about 1 foot in
most wet years and at a depth of about 3 feet in most
dry years. Content of organic matter is high, and natural
fertility is medium. Shrink-swell potential is high. The rate
of water intake is very low. Tilth in this clayey soil is
poor.

Most areas of this soil are used for dryland farming. A
few areas are in introduced grasses and are used for
pasture.

If this soil is used for dryland farming, it is suited to
corn, soybeans, grain sorghum, small grain, and alfalfa.
Row crops can be grown in consecutive years if proper
amounts and kinds of fertilizers are applied and weeds,
diseases, and insects are controlled. Soil wetness early
in spring, when rainfall is the highest, is the major
hazard. The soil floods occasionally, but damage to
crops is seldom severe. Surface water stands in low
areas for several days after rains, and this delays tillage.
Land leveling, perforated tile drains, and shallow surface
ditches are effective in providing improved drainage.
Most areas of this soil are tilled in fall when moisture
conditions are most favorable. Without snow cover or
other kinds of surface protection, soil blowing is a hazard
in winter. Avoiding the use of machinery on this soil in
wet periods helps reduce compaction. Workability is
poor, and the soil should be tilled only at the proper
moisture content. Keeping crop residue on the surface
and using conservation tillage practices improve tilth and
conserve moisture.

If this soil is irrigated, it is suited to corn, soybeans,
and grain sorghum and to close-sown crops, such as
introduced grasses and alfalfa. Row crops can be grown
in consecutive years if a high level of management is
used. Soil wetness is the principal limitation, and,
because of this, tillage is delayed early in spring. Land
leveling, perforated tile drains, and shallow ditches can
be used to improve drainage. Surface ditches and tile
drains need a suitable outlet. Gravity and sprinkier
irrigation are suited. Returning crop residue and
incorporating barnyard manure into the soil help make
this soil more friable and easy to work. Conservation
tillage practices that keep crop residue on the surface
help improve tilth and conserve moisture.

Introduced grasses for pasture are suited to this soil.
Pasture commonly consists of smooth brome, a mixture
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of smooth brome and alfalfa, or orchardgrass and alfalfa.
Overgrazing or grazing when the soil is wet causes
surface compaction and poor tilth. Proper stocking,
rotation grazing, and application of nitrogen fertilizers
help keep the grasses in good condition.

Trees and shrubs in windbreaks are suited to this soil.
Species selected should tolerate the moderately high
water table and occasional flooding. The ability of
adapted species to survive and grow is fair. Competition
for moisture from grasses and weeds is a concern.
Weeds and grasses can be controlled by cultivation or
by use of appropriate herbicides. Establishing seedlings
may be difficult in wet periods in some years. During
summer when the weather is dry, this soil shrinks, and
cracks appear. If this occurs, shallow cultivation and
supplemental irrigation help close the cracks.

This soil is not suitable for building sites because of
the hazard of flooding, wetness, and high shrink-swell
potential. It is not suitable for septic tank absorption
fields because of flooding, wetness, and slow
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permeability. Therefore, alternate sites on other soils that
are suited to these uses should be considered. Sewage
lagoons need to be protected from flooding by dikes or
need to be constructed on fill to raise the bottom of the
lagoon several feet above the seasonal high water table.
Roads need to be protected from flooding and wetness.
They should be constructed on suitable compacted fill
and have adequate side ditches and culverts. The low
strength and high shrink-swell potential of this soil need
to be considered in the design of roads and streets. The
use of coarse-grained material for subgrade or base
material insures better performance. Mixing the base
material with hydrated lime increases strength and helps
prevent excessive shrinking and swelling. Damage to
roads by frost action can be reduced by good surface
drainage and by the use of a gravel moisture barrier in
the subgrade. Crowning the road by grading helps
provide the needed surface drainage.

This soil is in capability unit lllw-1 dryland and
capability unit Illlw-1 irrigated. It is in windbreak suitability
group 2w. ‘






67

use and management of the soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect extensive
field data about the nature and behavior characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses
and management. Field experience and collected data
on soil properties and performance are used as a basis
in predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
rangeland and windbreaks; as sites for buildings, sanitary
facilities, highways and other transportation systems, and
parks and other recreation facilities; and for wildlife
habitat. It can be used to identify the potentials and
limitations of each soil for specific land uses and to help
prevent construction failures caused. by unfavorable soil
properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

crops and pasture

By William E. Reinsch, conservation agrdnomist, Soil Conservation
Service.

General management needed for crops and pasture is -

suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil

Conservation Service is explained; and the estimated

yields of the main crops and hay and pasture plants are
listed for each soil.- ‘

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under “Detailed soil map
units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

Most of the farmland in Burt County is used for

" cultivated crops. According to the Nebraska Agriculture

Statistics, 87 percent of the total acreage in the county
is planted to crops. The largest acreage is in corn and
soybeans, followed by alfalfa and small grain. Minor
crops are sorghum and rye. About 71 percent of the
cropland is dryfarmed.

The potential of soils in Burt County for increased
production of food is good. About 291,700 acres is
suited to cropland and, of this, 153,700 acres is suited to
irrigation if an adequate supply of water is available. An
additional 34,800 acres could be developed for irrigation,
providing water is available and erosion problems are
controlled.

Dryland crops. Good management practices on
dryland crops are those that reduce runoff, reduce
erosion, conserve moisture, and improve tilth. Most of
the soils in Burt County are suitable for crop production.
In many places, however, the erosion hazard is severe
and needs to be reduced or corrected by suitable
conservation practices.

Terraces, contour farming, grassed waterways, and
conservation tillage practices that keep crop residue on
the surface help reduce water erosion. Keeping crop
residue on the surface or growing a protective plant
cover reduces sealing and crusting of the soil during and
after heavy rains. In winter, stubble catches drifting snow
that can provide additional moisture.

The hazard of soil blowing in Burt County is  minor, but
the same management practices that control water
erosion can be used to control erosion by wind.
Examples of these practices are use of crop residue,
conservation tillage, contour stripcropping, and narrow
field windbreaks. The overall hazard of erosion can be
reduced if areas of the more productive soils are used
for row crops and the steeper, more erodible soils are
used for close-sown crops, such as small grain, alfalfa,
or grasses for hay and pasture. Proper land use alone
can reduce the potential for erosion in many places.

In Burt County, rainfall is the limiting factor for crop
production. If wind and water are acting as erosive
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forces to the soil, a cropping system needs to be
planned to fit the needs of the soils in each field.

The sequence of crops grown in a field, in combination
with the practices needed for the management and
conservation of the soil, is known as a cropping system.
On dryland soils, the cropping system should preserve
tilth and fertility, maintain a plant cover that protects the
soil from erosion, and control weeds, insects, and
diseases. Cropping systems vary according to the soils
on which they are used. For example, the crop sequence
on Ida silt loam, 11 to 17 percent slopes, eroded, should
include a high percentage of grass and legume crops.
However, on Colo silty clay loam, 0 to 1 percent slopes,
a higher percentage of row crops can be grown in the
cropping sequence and the fertility and tilth of the soil
can still be maintained.

For dryland farming, soils need to be worked to
prepare a seedbed, to control weeds, and to provide a
favorable place for plants to grow. Excessive tillage,
however, breaks down the granular structure in the
surface layer that is needed for good tilth. Steps in the
cultivation process should be limited to those that are
essential. Various methods of conservation tillage are
used in Burt County. The conservation tillage systems of
no-till plant, disc-plant, or chisel-plant are well suited to
row crops. Grasses can be established by drilling into a
cover of stubble without further seedbed preparation.

All soils that are used for cultivated crops or for
pasture should be tested to determine the need for
additional nutrients. Under dryland management, the
kinds and amounts of fertilizers to be applied should be
based on results of soil tests and on the content of the
moisture in the soil at time of application. Where the
subsoil is dry and rainfall is low, the rate at which
fertilizer is applied should be slightly lower than the rate
applied if the soil is moist. For non-legume crops,
nitrogen fertilizer is beneficial for all soils. Fertilizers
containing phosphorus and zinc are needed on the more
eroded soils or on cut areas after construction of
terraces or diversions. Dryfarmed soil requires smaller
amounts of fertilizer because the plant population is
generally lower than on irrigated soil.

The best management practices to protect the soil and
reduce erosion on soils in capability class | and
capability subclasses Illw and lllw are crop residue use,
addition of nutrients in fertilizers or barnyard manure, and
a good cropping system. On soils in subclasses lie and
Ils, good management includes leaving the stand of crop
residue on the soil over winter, contour farming, and
grassed waterways. It also includes a conservation
tillage system that leaves 3,000 pounds per acre of corn
or sorghum residue on the soil surface after planting the
crop, or 1,500 pounds per acre of small grain residue.
On soils in subclasses llle and Ve, good practices are
leaving the stand of crop residue on the soil over winter,
contour farming, terraces, grassed waterways, and a
conservation tillage system that leaves 3,000 pounds per
acre of corn or sorghum residue or 1,500 pounds per
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acre of small grain residue on the soil surface after
planting the crops. On slopes of more than 10 percent,
grasses and legumes are needed in the cropping
sequence to reduce water erosion to an acceptable limit.

Some soils in Burt County are somewhat poorly
drained and poorly drained because of the moderately
high water table. Open drainage ditches and
underground tile systems can be used to help lower the
water table if suitable outlets at low elevations are
available. Where the water table cannot be lowered
sufficiently for good crop growth, crops can be planted
that tolerate wet conditions.

Use of herbicides is an excellent way to control
weeds; however, care should be taken to apply the
correct kind of herbicides at the proper rate to
correspond with soil conditions. The colloidal clay and
humus fraction of the soil are responsible for most of the
chemical activity in the soil. Therefore, crop damage
from herbicides can occur on sandy soils that are low in
colloidal clay and on soils in which the content of
organic matter is moderately low to low. Consequently,
application rates of herbicides need to be
correspondingly lowered on these soils. Keeping field
boundaries on the contour helps maintain the content of
organic matter in the field, thereby lessening the danger
of damage from herbicides.

Irrigated crops. About 17 percent of all cropland in
Burt County is irrigated. The largest acreage is in corn
and soybeans, and a smaller acreage is in alfalfa hay
and small grain.

The irrigated soils are mainly in the Missouri River
Valley. A smaller acreage is in Logan Creek Valley. The
irrigation water is derived almost entirely from wells.

Either furrow or sprinkler irrigation is suited to corn and
soybeans. Alfalfa can be irrigated by border, contour
ditch, corrugations, or sprinklers.

The cropping system on soils well suited to irrigation
consists mostly of row crops. A cropping sequence that
includes row crops and alfalfa or grasses helps control
diseases and insects that are commonly present if the
same crop is grown year after year. Gently sloping soils,
such as Moody siity clay loam, 2 to 6 percent slopes, are
subject to water erosion if they are furrow irrigated down
the slope. If irrigated by furrow, these soils can be
contour benched, leveled, or irrigated with contour
furrows in combination with parallel terraces.

Land leveling increases the efficiency of irrigation
because an even distribution of water can be obtained.
The efficiency of furrow irrigation can be improved by the
addition of a tailwater recovery system. Sprinkler
irrigation is better suited to the coarser textured soils,
providing adequate water is available. Terraces, contour
farming, and contour bench leveling can be used on
irrigated land, in addition to contour furrows with
terraces. Grassed waterways and conservation tillage
systems that keep crop residue on the surface help
control water erosion on soils irrigated with sprinklers.

Where sprinkler irrigation is developed on soils such
as Nora silty clay loam, 6 to 11 percent slopes, the same
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conservation practices that control water erosion on
nonirrigated cropland should be applied. These practices
include terraces, contour farming, and conservation
tillage practices that leave a protective cover of crop
residue on the soil after the row crop is planted. These
practices are important in conserving the supply of
surface water and in protecting soil from erosion.

In sprinkler irrigation, water is applied by sprinklers at a
rate the soil can absorb without runoff. Sprinklers can be
used on the more sloping soils as well as the nearly
level soils. Some soils, such as Moody silty clay loam, 2
to 6 percent slopes, are suited to sprinkler irrigation if
conservation practices are applied that control the
erosion. Because the water can be carefully controlled,
sprinklers have special use in conservation, such as
establishing new pasture on moderately steep slopes. In
summer, however, much water is lost through
evaporation. Wind drift can cause uneven application of
water in some sprinkler systems, ,

Sprinkléer systems are of two general kinds: those that
operate in sets, which means they are set at a certain
location and operate there until a specified amount of
water is applied; and the center-pivot type, which is a
moving system that revolves about a central pivot point.

Soil holds only a limited amount of water. Irrigation
water, therefore, is applied at regular intervals to keep
the soil profile moist at all times. The interval varies
according to the crop and the time of year. The water
should be applied only as fast as the soil can absorb it.

Irrigated silt loam and silty clay loam soils in Burt
County hold about 2 inches of available water per foot of
soil depth. A soil that is 4 feet deep and planted to'a
crop that sends its roots to that depth can hold about 8
inches of available water for that crop.

Maximum efficiency is obtained if the irrigation process
is started when about one-half of the stored water has
been used by the plants. Thus, if-a soil holds 8 inches of
available water, irrigation should be started when about 4
inches have been removed by the crop. Irrigation sets or
systems should be planned to replace the amount that is
used by the crop.

A tailwater recovery pit can be installed at the end of a
furrow irrigated field to trap runoff of excess irrigation
tailwater. This water can then be pumped to the upper
ends of the field and used again. This practice increases
the efficiency of the irrigation system and helps conserve
the supply of underground water.

All of the soil series in Nebraska are placed in
irrigation design groups. These design groups are - -
described in the Nebraska Irrigation Guide (7), which is
part of the technical specifications for conservation in
Nebraska. Arabic numbers of the irrigation capability unit
indicate the irrigation design group to which the soils
belong.

Assistance in planmng and designing an |rr|gat|on
system is available through the local office of the Soil
Conservation Service or the county agricultural agent.
Estimates concerning cost of equipment can be obtained
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from local dealers and manufacturers of irrigation
equipment.

Pasture and hay. Areas that are in hay or pasture
should be managed for maximum production. Once the
pasture is established, the grasses need to be kept
productive. A rotation grazing system that meets the
needs of the plants and promotes uniform utilization of
forage is important if high returns are expected. Many
forages are a good source of minerals, vitamins,
proteins, and other nutrients. A well managed pasture
can thus provide a balanced ration throughout the
growing season. Irrigated pasture requires a high level of
management to produce maximum returns.

A mixture of grasses and legumes can be grown on_
many kinds of soil and, if properly managed, is profitable.
Grasses and legumes are compatible with grain crops in
a crop rotation and have beneficial soil building effects.
This is because they improve tilth, add organic matter,
and reduce erosion. The mixture is ideal in a
conservation cropping system.

Grasses and legumes used for pasture and hayland,
both dryland and irrigated, require additional plant
nutrients to obtain maximum production. The kinds and
amounts of fertilizers needed should be determined by a
soil test.

yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 5. In any given year, yields may be
higher or.lower than those indicated in the table because
of variations in rainfall and other climatic factors.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also ‘
considered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from fiooding; the proper planting
and seeding rates; suitable high-yielding crop. varieties;
appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-manure crops; and -
harvesting that insures the smallest possible loss. -

For yields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the crops
grown, that good quality irrigation water is uniformly -
applied as needed, and that tillage is kept to a minimum.

The estimated yields reflect the productive capacity of
each soil for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.
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Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Soil Conservation Service or of the
Cooperative Extension Service can provide information
about the management and productivity of the soils.

land capability classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops. Crops
that require special management are excluded. The soils
are grouped according to their limitations for field crops,
the risk of damage if they are used for crops, and the
way they respond to management. The grouping does
not take into account major and generally expensive
landforming that would change slope, depth, or other
characteristics of the soils, nor does it consider possible
but unlikely major reclamation projects. Capability
classification is not a substitute for interpretations
designed to show suitability and limitations of groups of
soils for rangeland, for woodland, and for engineering
purposes.

In the capability system, soils are generally grouped at
three levels: capability class, subclass, and unit. These
levels are defined in the following paragraphs.

Capability classes, the broadest groups, are
designated by Roman numerals | through VIIl. The
numerails indicate progressively greater limitations and
narrower choices for practical use. The classes are
defined as follows:

Class | soils have slight limitations that restrict their
use.

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

Class lll soils have severe limitations that reduce the
choice of plants or that require special conservation
practices, or both.

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

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

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

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

Class VIl soils and miscellaneous areas have
limitations that nearly preciude their use for commercial
crop production.

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, e, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly
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corrected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very cold
or very dry.

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

Capability units are soil groups within a subclass. The
soils in a capability unit are enough alike to be suited to
the same crops and pasture plants, to require similar
management, and to have similar productivity. Capability
units are generally designated by adding an Arabic
numeral to the subclass symbol, for exampie, llw-4 or
llle-3.

The acreage of soils in each capability class and
subclass is shown in table 6. The capability classification
of each map unit is given in the section “Detailed soil
map units.”

prime farmland

Prime farmland, one of the several kinds of important
farmlands, is of major importance in providing short and
long range needs of the United States for food and fiber.
Because the supply of high quality farmland is limited,
the U.S. Department of Agriculture recognizes that
government and individuals together must encourage
and facilitate intelligent and prudent use of the prime
farmland of the Nation.

Prime farmland, as defined by the U.S. Department of
Agriculture, is the land that is best suited to produce
food, feed, forage, fiber, and oilseed crops. It has the
soil quality, growing season, and moisture supply needed
to most economically produce and sustain a high yield of
crops. If this land is properly treated and high level
management and acceptable farming methods are used,
it produces the highest yields with the least inputs of
energy and economic resources, and results in the least
damage to the environment.

At the present time, prime farmland in Burt County
may be used for cropland, pastureland, or woodland, or
it may have other land uses. It is not used for urbanland,
built-up land, or water areas. This land should continue
to be used for the production of food or fiber or be made
available for these uses.

Prime farmland generally has an adequate and
dependable supply of moisture from precipitation or for
irrigation. The temperature is favorable and the growing
season is adequate. The soils have an acceptable level
of acidity or alkalinity, are permeable to water and air,
and have few or no rocks. They are not excessively-
erodible or saturated with water for long periods, and are
not flooded during the growing season. The slope ranges
mainly from O to 6 percent. About 153,940 acres or
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nearly 50 percent of Burt County meets the soil
requirements for prime farmland. The local staff of the
Soil Conservation Service can supply more detailed
information on the criteria for prime farmland.

A recent trend in land use in parts of Burt County has
been the conversion of some areas of prime farmland to
industrial and urban uses. The loss of prime farmland to
other uses tends to result in the conversion of marginal
lands to farming use. These soils are generally more
erodible, more droughty, more difficult to cultivate, and
are usually less productive.

Soil map units that make up the prime farmlands in
Burt County are listed in this section. This list, however,
does not recommend a particular land use for these
soils. The extent of each listed map unit is shown in
Table 4, and the location of each unit is shown on the
detailed soil maps at the back of this publication. Soil
qualities that affect use and management are described
in the section “‘Detailed soil map units.”

Soils that have such limitations as a high water table
or inadequate rainfall, or are frequently flooded can
qualify as prime farmland if these limitations are
overcome by drainage or flood control measures or by
irrigation. Onsite investigation is needed to determine if
limitations have been overcome by corrective measures.

The map units in Burt County that meet the soil
requirements for prime farmland are:

Be—Belfore silty clay loam, 0 to 2 percent slopes
Bf—Belfore silty clay loam, terrace, 0 to 2 percent
slopes
Bn—Blencoe silty clay loam, 0 to 1 percent slopes
Bo—Blencoe silty clay, 0 to 1 percent slopes
Bs—Blyburg silt loam, 0 to 2 percent slopes
Ca—Calco silty clay loam, 0 to 2 percent slopes
Cd—Carr silt loam, 0 to 2 percent slopes
Cf—Colo silt loam, overwash, 0 to 1 percent slopes
Cg—Colo silty clay loam, 0 to 1 percent slopes
Gb—Grable silt loam, 0 to 2 percent slopes
He—Haynie silt loam, 0 to 2 percent slopes
Hg—Haynie Variant silt loam, 0 to 1 percent slopes
Hp—Holly Springs silty clay loam, 0 to 1 percent slopes
JuC—Judson silty clay loam, 2 to 6 percent slopes
Ko—Kennebec silt loam, occasionally flooded, 0 to 2
percent slopes
Ma—Marshall silty clay loam, 0 to 2 percent slopes
MaC—Marshall silty clay loam, 2 to 6 percent slopes
MaC2—Marshall silty clay loam, 2 to 6 percent slopes,
eroded
Mb—Marshall silty clay loam, terrace, 0 to 2 percent
slopes
Mk—Modale silt loam, O to 2 percent slopes
Mo—Moody silty clay loam, 0 to 2 percent slopes
MoC—Moody silty clay loam, 2 to 6 percent slopes
MoC2—Moody silty clay loam, 2 to 6 percent slopes,
eroded '
Mt—Moody silty clay loam, terrace, 0 to 2 percent slopes
Om—Omadi silt loam, 0 to 1 percent slopes
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On—Onawa silty clay, 0 to 2 percent slopes
Ow—Owego silty clay, 0 to 1 percent slopes
Sa—Salix silty clay loam, 0 to 1 percent slopes
Zn—ZookK silt loam, overwash, 0 to 2 percent slopes
Zo—Zook silty clay loam, 0 to 1 percent slopes
Zw—Zook silty clay, 0 to 1 percent slopes

rangeland

By Peter N. Jensen, range conservationist, Soil Conservation
Service.

Rangeland or native pasture makes up approximately
1 percent of the agricultural land in Burt County. It is
largely in the eastern part of the county, along creeks in
the Missouri River Valley, and is mainly in the Ida-
Monona-Judson association. Most rangeland is in the
Silty and Limy Upland range sites. The average livestock
farm is about 400 acres.

The general livestock program is mainly small
operations of cow and calf herds. Calves are sold in the
fall as feeders. The rangeland is generally grazed late in
spring through the early part of fall. In other parts of the
year, the livestock graze smooth brome in spring and
corn or grain sorghum stalks in fall and early in winter.
They are fed alfalfa-hay or silage, or both of these the
rest of the winter.

In Burt County, approximately 2,500 acres of cropland
has been planted to a mixture of adapted native grasses
and is used for summer pasture. Some areas of the
rangeland have been depleted by overuse and support
low forage producing plants. Commonly, overused range
has an abundance of broadleaf weeds, and some
migration of shrubs occurs on the steeper slopes and
trees in the drainageways. The productivity of the range
can be increased by proper management, namely proper
grazing use, deferred grazing, planned grazing systems
of use and rest, and brush or weed control. In addition,
range seeding can be applied in cropland areas where
soil losses exceed tolerable limits.

Farmers can obtain technical help with reseeding
presently cropped land to grass, setting up a planned
grazing system, or other aspects of a range program
from the local office of the Soil Conservation Service.

woodland

By Keith A. Ticknor, forester, Soil Conservation Service.

Approximately 2 percent, or 6,300 acres, of the land in
Burt County is forested. Woodland areas occur mostly
on the steep bluffs adjacent to the Missouri River Valley
and on the bottom lands of streams, including the low
bottom lands of the Missouri River. Woodland in Burt
County has declined 41 percent since 1955, chiefly
because native woodland is being cleared and converted
to cropland.

Most of the soils in Burt County have potential for
production of wood products, including Christmas trees.
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However, it is expected that crop production will -
continue to limit or decrease the use of the land for
wood products.

Of the sawtimber in Burt County, approximately 40
percent is eastern cottonwood, 24 percent is bur oak, 10
percent is American basswood, 4 percent is green ash, 3
percent is black walnut, and 19 percent is made up of
minor species of hardwood and softwood trees. All of
these species of sawtimber have commercial value.

windbreaks and environmental plantings

By Keith A. Ticknor, forester, Soil Conservation Service.

Most farmsteads in Burt County are ‘surrounded by
trees. Some of the trees are native and were established
before the farmstead was built. Others have been
planted since that time. Windbreaks are planted for
protection and for esthetic value.

Many windbreaks in the county are deteriorating
because of insect and disease infestations, or because
the trees and shrubs have passed maturity. Renovation
measures are needed to restore the effectiveness of
these windbreaks.

For windbreaks to fulfill their intended purpose, the
selected species of tree or shrub needs to be adapted to
the soils in which it is to be planted. Matching the proper
tree with the soil is the first step toward insuring survival.
It also helps to insure that a maximum rate of growth is
obtained in the windbreaks. Permeability, available water
capacity, and fertility greatly affect the rate of growth for
trees and shrubs in windbreaks.

Because competing weeds and grasses are the most
limiting factor, proper site preparation prior to planting
and control of weeds and other competition after
planting are especially.important for establishing and
managing a windbreak in Burt County.

Windbreaks protect livestock, buildings, and yards
from wind and snow. They also protect fruit trees and
gardens, and they furnish habitat for wildlife. Several
rows of low and high growing broadleaf and coniferous
trees and shrubs provide the most protection.

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

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

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

recreation
By Robert O. Koerner, biologist, Soil Conservation Service.

Burt County has many important recreation facilities
and places of historical significance. Results of a study
concerning recreation potential are published in An
Appraisal of Potentials for Qutdoor Recreational
Development, Burt County, Soil Conservation Service,
1967. In this publication, 12 kinds of recreation activities
were evaluated and appraised by representatives of
county, State, and Federal agencies, and local private
organizations.

Rated high in.Burt County were areas for small game
hunting and areas for picnicking, and camping. ,

Public recreation facilities maintained by the Nebraska
Game and Parks Commission are: Mid-Decatur Bend
Special Use Area, a 45-acre hunting area for big game,
small game, and waterfowl; and Blackbird State Wayside
Area, which maintains 10 acres with picnic tables, tent
and trailer sites, and hiking facilities.

Burt County also has many scenic and historical sites.
Hills and valleys have a wide variety of trees, and
shrubs, and vines grow along roadsides and fence rows.
The Lewis and Clark Trail along the Missouri River
bottom is of historical importance. Other historical sites
include the Decatur Town and Ferry Company, which
was established in 1856 and became a famous ferry
crossing; and the Decatur Trail, on State Highway 51,
which was a route for Indians traveling to and from their
hunting grounds.

Other interesting places in Burt County include Golden
Springs on U.S. Highway 73 in Decatur Township, which
is an unusual natural spring near the foothills of the
Missouri River, and Reservoir Hill near Tekamah, which
is a historic Indian lookout and observation point. In
1962 an ancient Indian village was discovered on U.S.
Highway 77 south of Oakland. It is estimated to be over
7,000 years old.

Fishing in Burt County is mainly in the Missouri River
and Logan Creek. Catfish, carp, bass, and bluegills are
the main species. Bass, bluegills; and catfish are aiso
found in privately owned ponds throughout the county.

The principal species of wildlife are white-tailed deer,
bobwhite quail, pheasants, mourning doves, cottontail
rabbits, squirrels, and waterfowl! (fig 10).

Technical assistance for designing installations to
improve habitat for wildlife-and facilities for recreation
within Burt County are available at the Soil Conservation
Service field- office in Lyons.

The soils of the survey area are rated.in table 8
according to limitations that affect their suitability for
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Figure 10.—A shallow pqnd in an areé of Albaton silty clay, depressional. This area provides wildlife habitat for waterfowl.

recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered. Not
considered in the ratings, but important in evaluating a
site, are the location and accessibility of the area, the
size and shape of the area and its scenic quality,
vegetation, access to water, potential water
impoundment sites, and access to public sewerlines. The
capacity of the soil to absorb septic tank effluent and the
ability of the soil to support vegetation are also
important. Soils subject to flooding are limited for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. In planning
recreation facilities, onsite assessment of the height,
duration, intensity, and frequency of flooding is essential.

In table 8, the degree of soil limitation is expressed as
slight, moderate, or severe. Slight means that soil
properties are generally favorable and that limitations are
minor and easily overcome. Moderate means that

limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be
offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 8 can be supplemented by
other information in this survey, for example,
interpretations for septic tank absorption fields in table
11 and interpretations for dwellings without basements
andfor local roads and streets in table 10.

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

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

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

Paths and trails for hiking, horseback riding, and
bicycling should require little or no cutting and filling. The
best soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have
moderate slopes and few or no stones or boulders on
the surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
required. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged flooding during the period of use. They have
moderate slopes and no stones or boulders on the
surface. The suitability of the soil for tees or greens is
not considered in rating the soils.

wildlife habitat

By Robert O. Koerner, biologist, Soil Conservation Service.

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate
vegetation, by maintaining the existing plant cover, or by
promoting the natural establishment of desirable plants.

In table 9, the soils in the survey area are rated
according to their potential for providing habitat for
various kinds of wildlife. This information can be used in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selecting soils that are
suitable for establishing, improving, or maintaining
specific elements of wildlife habitat; and in determining
the intensity of management needed for each element of
the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or
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maintained. Few or no limitations affect management,
and satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for
satisfactory results. A rating of poor indicates that
limitations are severe for the designated element or kind
of habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor indicates
that restrictions for the element or kind of habitat are
very severe and that unsatisfactory results can be
expected. Creating, improving, or maintaining habitat is
impractical or impossible.

The elements of wildlife habitat are described in the
following paragraphs.

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and
features that affect the growth of grain and seed crops
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of grain and
seed crops are corn, wheat, oats, and grain sorghum.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Examples of grasses and legumes are
fescue, lovegrass, smooth brome, clover, and alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds. Soil
properties and features that affect the growth of these
plants are depth of the root zone, texture of the surface
layer, available water capacity, wetness, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of wild
herbaceous plants are bluestem, goldenrod,
beggarweed, wheatgrass, and grama.

Hardwood irees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Soil
properties and features that affect the growth of
hardwood trees and shrubs are depth of the root zone,
the available water capacity, and wetness. Examples of
these plants are oak, poplar, green ash, honeylocust,
hawthorn, dogwood, hickory, eastern cottonwood, and
willow. Examples of fruit-producing shrubs that are
suitable for planting on soils rated good are sumac,
common chokecherry, Russian-olive, autumn-olive, and
wild plum.

Coniferous plants furnish browse, seeds, and cones.
Soil properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are pine, spruce, fir,
cedar, and juniper.



Burt County, Nebraska

Wetland plants are annual and perennial wild
herbaceous plants that grow on moist or wet sites.
Submerged or floating aquatic plants are excluded. Soil
properties and features affecting wetland plants-are
texture of the surface layer, wetness, reaction, salinity,
slope, and surface stoniness. Examples of wetland
plants are smartweed, wild millet, cordgrass, rushes,
sedges, and reedgrass.

Shallow water areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-control
structures. Soil properties and features affecting shallow
water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability. Examples of shallow
‘water areas are marshes, waterfowl feeding areas, and
ponds.

The habitat for various kinds of wildlife is described in
the following paragraphs.

Habitat for openland wildlife consists of cropland,
pasture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas produce
grain and seed crops, grasses and legumes, and wild
herbaceous plants. The wildlife attracted to these areas
include bobwhite quail, pheasants, meadowlarks, field
sparrows, cottontail rabbits, skunks, and red foxes.

Habitat for woodland wildlife consists of areas of
deciduous plants or coniferous plants or both and
associated grasses, legumes, and wild herbaceous
plants. Wildlife attracted to these areas include cottontail
rabbits, bobwhite quail, woodcocks, thrushes,
woodpeckers, squirrels, red foxes, raccoons, deer, and
coyotes.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife
attracted to such areas are ducks, geese, herons, shore
birds, muskrats, mink, and beaver.

The soil associations on the general soil map of Burt
County are discussed in relation to wildlife in the
following paragraphs.

The Zook-Colo association contains the major upland
drainageways of the county, including Logan and Bell
Creeks. Stream channels and banks make good wildlife
habitat for deer, squirrels, cottontail rabbits, pheasants,
and bobwhite quail. Most of the adjacent bottom lands
are cultivated and provide waste grain as supplementary
food. The drainageways also provide escape cover and
travel lanes for wildlife.

The Moody-Nora-Judson association is an area of
rolling loess uplands where corn, grain, sorghum, alfalfa,
and soybeans are commonly grown in rotation. Scattered
trees and shrubs, such as plum and dogwood, are in the
narrow drainageways and along roadsides. Farmstead
windbreaks also provide good woody cover. The main
species of wildlife in this association are pheasants,
bobwhite quail, and songbirds.

The Ida-Monona-Judson association and the Ida-
Burchard-Steinauer association are areas of loess

uplands, glacial till uplands, and the adjacent foot slopes.
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These associations offer a wide variety of cover types
(fig. 11). They are mainly in cultivated cropland.
However, in most places, the narrow drainageways and
the bluffs to the Missouri River Valley are heavily
wooded with basswood, ash, bur oak, and boxelder.
Along the roadsides are thickets of plum, dogwood,
sumac, Virginia creeper, wild grape, and elderberry. The
wooded bluffs and drainageways provide good escape
cover and travel lanes for deer and other species as
they travel to the uplands from the Missouri River bottom
lands.

The Luton-Solomon-Forney association is on the high
bottom lands adjacent to and slightly higher than the
Haynie-Albaton-Sarpy association. Scattered trees are in
most drainageways that cross these areas. Openland
wildlife in this association are pheasants, bobwhite quail,
and many songbirds. Farmstead windbreaks provide
added woody cover. Some wet areas provide habitat for
wetland species, such as shore birds, mink, muskrats,
and beaver.

The Haynie-Albaton-Sarpy association includes islands
in the Missouri River and low bottom lands adjacent to
the river. A few of the islands have heavy stands of
trees, mainly eastern cottonwood and willows. Many
wooded areas, which have been cleared of trees and
planted to cultivated crops, provide diversity in both food
and cover for wildlife species, such as white-tailed deer,
bobwhite quail, and pheasants. Most of the bottom lands
adjacent to the river are cultivated and provide additional
food for wildlife. Many marshy areas are adjacent to the
river where the channel course has changed. Oxbows
have created lakes that provide good areas for
waterfowl. Other wetland wildlife species using this
association are mink, muskrats, beaver, and shore birds.

The Belfore-Moody-Marshall association consists of
stream terraces in parts of the Logan Creek and Missouri
River Valleys. These nearly level areas are used mainly
as openland wildlife habitat. Fields of corn, soybeans,
and grain sorghum are common, along with some areas
planted to alfalfa. The main species of wildlife in this
association are pheasants, doves, songbirds, and
cottontail rabbits. Farmstead windbreaks are common
and provide small areas of woody cover. Deer commonly
feed in the fields where the areas are adjacent to woody
drainageways of nearby associations. Mourning doves
are in all parts of Burt County.

engineering

This section provides information for planning land
uses related to urban development and to water
management. Soils are rated for various uses, and the
most limiting features are identified. The ratings are
given in the following tables: Building site development,
Sanitary facilities, Construction materials, and Water
management. The ratings are based on observed
performance of the soils and on the estimated data and
test data in the “*Soil properties” section.
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Figure 11.—Most upland areas provide food, cover, and habitat for many kinds of wildlife. The kind of area shown is especially
valuable as habitat for deer and quail.

Information in this section is intended for land use
planning, for evaluating land use alternatives, and for
planning site investigations prior to design and
construction. The information, however, has limitations.
For example, estimates and other data generally apply
only to that part of the soil within a depth of 5 feet.
Because of the map scale, small areas of different soils
may be included within the mapped areas of a specific
soil.

The information is not site specific and does not
eliminate the need for onsite investigation of the soils or
for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this
section. Local ordinances and regulations need to be
considered in planning, in site selection, and in design.

Soil properties, site features, and observed
performance were considered in determining the ratings
in this section. During the fieldwork for this soil survey,

determinations were made about grain-size distribution,
liquid limit, plasticity index, soil reaction, depth to
bedrock, hardness of bedrock within 5 feet of the
surface, soil wetness, depth to a seasonal high water
table, slope, likelihood of flooding, natural soil structure
aggregation, and soil density. Data were collected about
kinds of clay minerals, mineralogy of the sand and silt
fractions, and the kind of adsorbed cations. Estimates
were made for erodibility, permeability, corrosivity, shrink-
swell potential, available water capacity, and other
behavioral characteristics affecting engineering uses.
This information can be used to (1) evaluate the
potential of areas for residential, commercial, industrial,
and recreation uses; (2) make preliminary estimates of
construction conditions; (3) evaluate alternative routes
for roads, streets, highways, pipelines, and underground
cables; (4) evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed onsite investigations of soils and geology;
(6) locate potential sources of gravel, sand, earthfill, and
topsoil; (7) plan drainage systems, irrigation systems,
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ponds, terraces, and other structures for soil and water
conservation; and (8) predict performance of proposed
small structures and pavements by comparing the
performance of existing similar structures on the same or
similar soils.

The information in the tables, along with the soil maps,
the soil descriptions, and other data provided in this
survey can be used to make additional interpretations.

Some of the terms used in this soil survey have a
special meaning in soil science and are defined in the
Glossary.

building site development

Table 10 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and
without basements, smali commercial buildings, local
roads and streets, and lawns and landscaping. The
limitations are considered s/ight if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and easily overcome; moderate
if soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction ,
costs, and possibly increased maintenance are required.
Special feasibility studies may be required where the soil
limitations are severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The
ratings are based on soil properties, site features, and
observed performance of the soils. The ease of digging,
filling, and compacting is affected by the depth to
bedrock, a cemented pan, or a very firm dense layer;
stone content; soil texture; and slope. The time of the
year that excavations can be made is affected by the
depth to a seasonal high water table and the
susceptibility of the soil to flooding. The resistance of the
excavation walls or banks to sloughing or caving is
affected by soil texture and the depth to the water table.

Dwellings and small commercial buildings are
structures built on shallow foundations on undisturbed
soil. The load limit is the same as that for single-family
dwellings no higher than three stories. Ratings are made
for small commercial buildings without basements, for
dwellings with basements, and for dwellings without
basements. The ratings are based on soil properties, site
features, and observed performance of the soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table, depth to bedrock or to a cemented pan, large
stones, and flooding affect the ease of excavation and
construction. Landscaping and grading that require cuts
and fills of more than 5 to 6 feet are not considered.

Local roads and .streets have an all-weather surface
and carry automobile and light truck traffic all year. They
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have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally
limited to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. Depth to bedrock or to a cemented pan, a high
water table, flooding, large stones, and slope affect the
ease of excavating and grading. Soil strength (as
inferred from the engineering classification of the soil),
shrink-swell potential, frost action potential, and depth to
a high water table affect the traffic supporting capacity.

Lawns and landscaping require soils on which turf and
ornamental trees and shrubs can be established and
maintained. The ratings are based on soil properties, site
features, and observed performance of the soils. Soil
reaction, a high water table, depth to bedrock or to a
cemented pan, the available water capacity in the upper
40 inches, and the content of salts, sodium, and sulfidic
materials affect plant growth. Flooding, wetness, slope,
stoniness, and the amount of sand, clay, or organic
matter in the surface layer affect trafficability after
vegetation is established.

sanitary facilities

Table 11 shows the degree and the kind of soil
limitations that affect septic tank absorption fields,
sewage lagoons, and sanitary landfills. The limitations
are considered s/ight if soil properties and site features
are generally favorable for the indicated use and
limitations are minor and easily overcome; moderate if
soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.

Table 11 also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site
features are moderately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
that one or more soil properties or site features are
unfavorable for the use and overcoming the unfavorable
properties requires special design, extra maintenance, or
costly alteration.

Seplic tank absorption fields are areas in which
effluent from a septic tank is distributed into the soil
through subsurface tiles or perforated pipe. Only that
part of the soil between depths of 24 and.72 inches is
evaluated. The ratings are based on soil properties, site
features, and observed performance of the soils.
Permeability, a high water table; depth to bedrock or to a
cemented pan, and flooding affect absorption of the
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effluent. Large stones and bedrock or a cemented pan
interfere with installation.

Unsatisfactory performance of septic tank absorption
fields; including excessively slow absorption of effluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to effectively filter the effluent. Many
local ordinances require that this material be of a certain
thickness.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of
compacted soil. Lagoons generally are designed to hold
the sewage within a depth of 2 to 5 feet. Nearly
impervious soil material for the lagoon floor and sides is
required to minimize seepage and contamination of
ground water.

Table 11 gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table, depth
to bedrock or to a cemented pan, flooding, large stones,
and content of organic matter.

Excessive seepage due to rapid permeability of the
soil or a water table that is high enough to raise the level
of sewage in the lagoon causes a lagoon to function
unsatisfactorily. Pollution results if seepage is excessive
or if floodwater overtops the lagoon. A high content of
organic matter is detrimental to proper functioning of the
lagoon because it inhibits aerobic activity. Slope,
bedrock, and cemented pans can cause construction
problems, and large stones can hinder compaction of
the lagoon floor.

Sanitary landfills are areas where solid waste is
disposed of by burying it in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste is
placed in a trench. It is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. In an
area landfill, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground
water poliution. Ease of excavation and revegetation
needs to be considered.

The ratings in table 11 are based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock or to a cemented pan, a
high water table, slope, and flooding affect both types of
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landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Uniess otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper trenches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is needed.

Daily cover for landfill is the soil material that is used
to cover compacted solid waste in an area type sanitary
landfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste.

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess gravel are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
difficult to spread; sandy soils are subject to soil blowing.

After soil material has been removed, the soil material
remaining in the borrow area must be thick enough over
bedrock, a cemented pan, or the water table to permit
revegation. The soil material used as final cover for a
landfill should be suitable for plants. The surface layer
generally has the best workability, more organic matter,
and the best potential for plants. Material from the
surface layer should be stockpiled for use as the final
cover.

construction materials

Table 12 gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
good, fair, or poor as a source of roadfill and topsaoil.
They are rated as a probable or improbable source of
sand and gravel. The ratings are based on soil-
properties and site features that affect the removal of
the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated to a depth of 5 or 6 feet.

Roadfill is soil material that is excavated in onée place
and used in road embankments in another place. In this
table, the soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.

The ratings are for the soil material below the surface
layer to a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
their profile. The table showing engineering index
properties provides detailed information about each soil
layer. This information can help determine the suitability
of each layer for use as roadfill. The performance of soil
after it is stabilized with lime or cement is not considered
in the ratings. '

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
suitable material is a major consideration. The ease of
excavation is affected by large stones, a high water
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table, and slope. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering
classification of the soil) and shrink-swell potential.

Soils rated good contain significant amounts of sand
or gravel or both. They have at least 5 feet of suitable
material, low shrink-swell potential, few cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fair are more
than 35 percent silt- and clay-sized particles and have a
plasticity index of less than 10. They have moderate
shrink-swell potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have a plasticity index of more than 10,
a high shrink-swell potential, many stones, or slopes of
more than 25 percent. They are wet, and the depth to
the water table is less than 1 foot. They may have layers
of suitable material, but the material is less than 3 feet
thick.

Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing. Sand and
gravel are used in many kinds of construction.
Specifications for each use vary widely. In table 12, only
the probability of finding material in suitable quantity is
evaluated. The suitability of the material for specific
purposes is not evaluated, nor are factors that affect
excavation of the material.

The properties used to evaluate the soil as a source of
sand or gravel are gradation of grain sizes (as indicated
by the engineering classification of the soil), the
thickness of suitable material, and the content of rock
fragments. Kinds of rock, acidity, and stratification are
given in the soil series descriptions. Gradation of grain
sizes is given in the table on engineering index
properties.

A soil rated as a probable source has a layer of clean
sand or gravel or a layer of sand or gravel that is up to
12 percent silty fines. This material must be at least 3
feet thick and less than 50 percent, by weight, large
stones. All other soils are rated as an improbable
source. Coarse fragments of soft bedrock, such as shale
and siltstone, are not considered to be sand and gravel.

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40 inches
of a soil is evaluated for use as topsoil. Also evaluated is
the reclamation potential of the borrow area.

Plant growth is affected by toxic material and by such
properties as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by rock fragments, slope, a water table, soil
texture, and thickness of suitable material. Reclamation
of the borrow area is affected by slope, a water table,
rock fragments, bedrock, and toxic material.

Soils rated good have friable loamy material to a depth
of at least 40 inches. They are free of stones and
cobbles, have little or no gravel, and have slopes of less
than 8 percent. They are low in content of soluble salts,
are naturally fertile or respond well to fertilizer, and are
not so wet that excavation is difficult.
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Soils rated fair are sandy soils, loamy soils that have a
relatively high content of clay, soils that have only 20 to
40 inches of suitable material, soils that have an
appreciable amount of gravel, stones, or soluble salts, or
soils that have slopes of 8 to 15 percent. The soils are
not so wet that excavation is difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large amount
of gravel, stones, or soluble salts, have slopes of more
than 15 percent, or have a seasonal water table at or
near the surface.

The surface layer of most soils is generally preferred
for topsoil because of its organic matter content. Organic
matter greatly increases the absorption and retention of
moisture and nutrients for plant growth.

water management

Table 13 gives information on the soil properties and
site features that affect water management. The degree
and kind of soil limitations are given for pond reservoir
areas and embankments, dikes, and levees. The
limitations are considered slight if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and are easily overcome;
moderate if soil properties or site features are not
favorable for the indicated use and special planning,
design, or maintenance is needed to overcome or
minimize the limitations; and severe if soil properties or
site features are so unfavorable or so difficult to
overcome that special design, significant increase in
construction costs, and possibly increased maintenance
are required.

This table also gives for each soil the restrictive
features that affect drainage, irrigation, terraces and
diversions, and grassed waterways.

Pond reservoir areas hoid water behind a dam or
embankment. Soils best suited to this use have low
seepage potential in the upper 60 inches. The seepage
potential is determined by the permeability of the soil
and the depth to fractured bedrock or other permeable
material. Excessive slope can affect the storage capacity
of the reservoir area.

Embankments, dikes, and levees are raised structures
of soil material, generally less than 20 feet high,
constructed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the soil
material below the surface layer to a depth of about 5
feet. It is assumed that soil layers will be uniformly mixed
and compacted during construction.

The ratings do not indicate the ability of the natural
soil to support an embankment. Soil properties to a
depth even greater than the height of the embankment
can affect performance and safety of the embankment.
Generally, deeper onsite investigation is needed to
determine these properties. ,

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable
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compaction characteristics. Unfavorable features include
less than 5 feet of suitable material and a high content
of stones or boulders, organic matter, or salts or sodium.
A high water table affects the amount of usable material.
It also affects trafficability.

Drainage is the removal of excess surface and
subsurface water from the soil. How easily and
effectively the soil is drained depends on the depth to
bedrock, to a cemented pan, or to other layers that
affect the rate of water movement; permeability; depth to
a high water table or depth of standing water if the soil is
subject to ponding; slope; susceptibility to flooding;
subsidence of organic layers; and potential frost action.
Excavating and grading and the stability of ditchbanks
are affected by depth to bedrock or to a cemented pan,
large stones, slope, and the hazard of cutbanks caving.
The productivity of the soil after drainage is adversely
affected by extreme acidity or by toxic substances in the
root zone, such as salts, sodium, or suifur. Availability of
drainage outlets is not considered in the ratings.

Irrigation is the controlled application of water to
supplement rainfall and support plant growth. The design
and management of an irrigation system are affected by
depth to the water table, the need for drainage, flooding,
available water capacity, intake rate, permeability,

erosion hazard, and slope. The construction of a system
is affected by large stones and depth to bedrock or to a
cemented pan. The performance of a system is affected
by the depth of the root zone, the amount of salts or
sodium, and soil reaction.

Terraces and diversions are embankments or a
combination of channels and ridges constructed across
a slope to reduce erosion and conserve moisture by
intercepting runoff. Slope, wetness, large stones, and
depth to bedrock or to a cemented pan affect the
construction of terraces and diversions. A restricted
rooting depth, a severe hazard of wind or water erosion,
an excessively coarse texture, and restricted permeability
adversely affect maintenance.

Grassed waterways are natural or constructed
channels, generally broad and shallow, that conduct
surface water to outlets at a nonerosive velocity. Large
stones, wetness, slope, and depth to bedrock or to a
cemented pan affect the construction of grassed
waterways. A hazard of wind erosion, low available water
capacity, restricted rooting depth, toxic substances, such
as salts or sodium, and restricted permeability adversely
affect the growth and maintenance of the grass after
construction.
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Data relating to soil properties are collected during the
course of the soil survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some
benchmark soils. Established standard procedures are
followed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and
compaction characteristics. These results are reported in
table 17.

Estimates of soil properties are based on field
examinations, on laboratory tests of samples from the
survey area, and on laboratory tests of samples of
similar soils in nearby areas. Tests verify field
observations, verify properties that cannot be estimated
accurately by field observation, and help characterize
key soils.

The estimates of soil properties shown in the tables
include the range of grain-size distribution and Atterberg
limits, the engineering classifications, and the physical
and chemical properties of the major layers of each soil.
Pertinent soil and water features also are given.

engineering index properties

Table 14 gives estimates of the engineering
classification and of the range of index properties for the
major layers of each soil in the survey area. Most soils
have layers of contrasting properties within the upper 5
or 6 feet.

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under “Soil series and their morphology.”

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in
diameter. “Loam,” for example, is soil that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. If a soil contains particles coarser than
sand, an appropriate modifier is added, for example,
“gravelly.” Textural terms are defined in the Glossary.

Classification of the soils is determined according to
the Unified soil classification system (2) and the system

adopted by the American Association of State Highway
and Transportation Officials (7).

The Unified system classifies soils according to
properties that affect their use as construction material.
Soils are classified according to grain-size distribution of
the fraction less than 3 inches in diameter and according
to plasticity index, liquid limit, and organic matter
content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils
as ML, CL, OL, MH, CH, and OH; and highly organic
soils as Pt. Soils exhibiting engineering properties of two
groups can have a dual classification, for example, SP-
SM.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material
can be indicated by a group index number. Group index
numbers range from O for the best subgrade material to
20 or higher for the poorest. The AASHTO classification
for soils tested, with group index numbers in
parentheses, is given in table 17.

Rock fragments larger than 3 inches in diameter are
indicated as a percentage of the total soil on a dry-
weight basis. The percentages are estimates determined
mainly by converting volume percentage in the field to
weight percentage.

Percentage (of soil particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an oven-dry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on
laboratory tests of soils sampled in the survey area and
in nearby areas and on estimates made in the field.

Liquid limit and plasticity index (Atterberg limits)
indicate the plasticity characteristics of a soil. The
estimates are based on test data from the survey area or
from nearby areas and on field examination.
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The estimates of grain-size distribution, liquid limit, and
plasticity index are rounded to the nearest 5 percent.
Thus, if the ranges of gradation and Atterberg limits
extend a marginal amount (1 or 2 percentage points)
across classification boundaries, the classification in the
marginal zone is omitted in the table.

physical and chemical properties

Table 15 shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The.estimates are based on field observations and on
test data for these and similar soils.

Clay as a soil separate consists of mineral soil
particles that are less than 0.002 millimeter in diameter.
In this table, the estimated clay content of each major
soil layer is given as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determine the
ability of the soil to adsorb cations and to retain
moisture. They influence shrink-swell potential,
permeability, and plasticity, the ease of soil dispersion,
and other soil properties. The amount and kind of clay in
a soil also affect tillage and earth-moving operations.

Moist bulk density is the weight of soil (ovendry) per
unit volume. Volume is measured when the soil is at field
moisture capacity, that is, the moisture content at 1/3
bar moisture tension. Weight is determined after drying
the soil at 105 degrees C. In this table, the estimated
moist bulk density of each major soil horizon is
expressed in grams per cubic centimeter of soil material
that is less than 2 millimeters in diameter. Bulk density
data are used to compute shrink-swell potential,
available water capacity, total pore space, and other soil
properties. The moist bulk density of a soil indicates the
pore space available for water and roots. A bulk density
of more than 1.6 can restrict water storage and root
penetration. Moist bulk density is influenced by texture,
kind of clay, content of organic matter, and soil structure.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field,
particularly structure, porosity, and texture. Permeability
is considered in the design of soil drainage systems,
septic tank absorption fields, and construction where the
rate of water movement under saturated conditions
affects behavior.

Available water capacity refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most
important properties are the content of organic matter,
soil texture, bulk density, and soil structure. Available
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water capacity is an important factor in the choice of
plants or crops to be grown and in the design and
management of irrigation sysiems. Available water
capacity is not an estimate of the quantity of water
actually available to plants at any given time.

Soil reaction is a measure of acidity or alkalinity and is
expressed. as a range in.pH values. The range in pH of
each major horizon is based on many field tests. For
many soils, values have been verified by laboratory
analyses. Soil reaction is important in selecting crops
and other plants, in evaluating soil amendments for
fertility and stabilization, and in determining the risk of
corrosion.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the soil. The size of the load on the
soil and the magnitude of the change in soil moisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of
undisturbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on
measurements of similar soils.

If the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to
buildings, roads, and other structures. Special design is
often needed.

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture
content is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2
millimeters in diameter. The classes are /ow, a change of
less than 3 percent; moderate, 3 to 6 percent; and high,
more than 6 percent. Very high, greater than 9 percent,
is sometimes used.

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.69.
The higher the value, the more susceptible the soil is to
sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum
average annual rate of soil erosion by wind or water that
can occur without affecting crop productivity over a
sustained period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to wind
erosion in cultivated areas. The groups indicate the
susceptibility of soil to wind erosion and the amount of
soil lost. Soils are grouped according to the following
distinctions:

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

2. Loamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
can be grown if intensive measures to control wind
erosion are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible. Crops can be grown if intensive measures to
control wind erosion are used.

4L. Calcareous loamy soils that are less than 35
percent clay and more than 5 percent finely divided
calcium carbonate. These soils are erodible. Crops can
be grown if intensive measures to control wind erosion
are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible. Crops can be grown if measures to
control wind erosion are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible. Crops can be grown if measures to
control wind erosion are used.

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

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

8. Stony or gravelly soils and other soils not subject
to wind erosion.

Organic matter is the plant and animal residue in the
soil at various stages of decomposition.

In table 15, the estimated content of organic matter of
the plow layer is expressed as a percentage, by weight,
of the soil material that is less than 2 millimeters in
diameter.

The content of organic matter of a soil can be
maintained or increased by returning crop residue to the
soil. Organic matter affects the available water capacity,
infiltration rate, and tilth. It is a source of nitrogen and
other nutrients for crops.

soil and water features

Table 16 gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
assigned to one of four groups. They are grouped
according to the intake of water when the soils are

‘thoroughly wet and receive precipitation from long-
duration storms.
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The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist mainly of
deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water
transmission.

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

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

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

Flooding, the temporary inundation of an area, is
caused by overflowing streams, by runoff from adjacent
slopes, or by tides. Water standing for short periods after
rainfall or snowmelt and water in swamps and marshes
is not considered flooding.

Table 16 gives the frequency and duration of flooding
and the time of year when flooding is most likely.

Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, rare,
common, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but
possible under unusual weather conditions; common that
it is likely under normal conditions; occasional that it
occurs on an average of once or less in 2 years; and
frequent that it occurs on an average of more than once
in 2 years. Duration is expressed as very brief if less
than 2 days, brief if 2 to 7 days, and /ong if more than 7
days. Probable dates are expressed in months;
November-May, for example, means that flooding can
occur during the period November through May.

The information is based on evidence in the soil
profile, namely thin strata of gravel, sand, silt, or clay
deposited by floodwater; irregular decrease in organic
matter content with increasing depth; and absence of
distinctive horizons that form in soils that are not subject
to flooding.

Also considered is local information about the extent
and levels of flooding and the relation of each soil on
the landscape to historic floods. Information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
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seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a
saturated zone, namely grayish colors or mottles in the
soil. Indicated in table 16 are the depth to the seasonal
high water table; the kind of water table—that is,
perched, artesian, or apparent; and the months of the
year that the water table commonly is high. A water table
that is seasonally high for less than 1 month is not
indicated in table 16.

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. An
artesian water table is under hydrostatic head, generally
beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.
A perched water table is water standing above an
unsaturated zone. In places an upper, or perched, water
table is separated from a lower one by a dry zone.

Only saturated zones within a depth of about 6 feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

Depth to bedrock is given if bedrock is within a depth
of 5 feet. The depth is based on many soil borings and
on observations during soil mapping. The rock is
specified as either soft or hard. If the rock is soft or
fractured, excavations generally can be made with
trenching machines, backhoes, or small rippers. If the
rock is hard or massive, blasting or special equipment
generally is needed for excavations.

Not shown in the table is subsidence caused by an
imposed surface load or by the withdrawal of ground
water throughout an extensive area as a result of
lowering the water table.

Potential frost action is the likelihood of upward or
lateral expansion of the soil caused by the formation of
segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing.
Frost action occurs when moisture moves into the
freezing zone of the soil. Temperature, texture, density,
permeability, content of organic matter, and depth to the
water table are the most important factors considered in
evaluating the potential for frost action. It is assumed
that the soil is not insulated by vegetation or snow and is
not artificially drained. Silty and highly structured clayey
soils that have a high water table in winter are most
susceptible to frost action. Well drained, very gravelly, or
very sandy soils are the least susceptible. Frost heave
and low soil strength during thawing cause damage
mainly to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of
corrosion. of uncoated steel is related to such factors as
soil moisture, particle-size distribution, acidity, and

electrical conductivity of the soil. The rate of corrosion of
concrete is based mainly on the suifate and sodium
content, texture, moisture content, and acidity of the soil.
Special site examination and design may be needed if
the combination of factors creates a severe corrosion
environment. The steel in installations that intersect soil
boundaries or soil layers is more susceptible to corrosion
than steel in installations that are entirely within one kind
of soil or within one soil layer.

For uncoated steel, the risk of corrosion, expressed as
low, moderate, or high, is based on soil drainage class,
total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion is also expressed
as /ow, moderate, or high. 1t is based on soil texture,
acidity, and amount of sulfates in the saturation extract.

physical and chemical analyses of
selected soils

Samples from soil profiles were collected for physical
and chemical analyses by the Soil Conservation Service,
Soil Survey Laboratory in Lincoln, Nebraska. Soils of the
Belfore, Burchard, Crofton, Luton, Marshall, Monona,
Moody, and Nora series were sampled in nearby
counties. These data are recorded in Soil Survey
Investigations Report Number 5 (6). Soils of the Ida and
Monona series were sampled in nearby counties in lowa.
These data are recorded in Soil Survey Investigations
Report Number 3 (5).

This information is useful to soil scientists in
classifying soils and developing concepts of soil genesis.
It is also helpful in estimating available water capacity,
susceptibility to soil blowing, fertility, tilth, and other
practical aspects of soil management.

engineering index test data

Table 17 shows laboratory test data for several
pedons sampled at carefully selected sites in the survey
area. The pedons are typical of the series and are
described in the section “Soil series and their
morphology.” The soil samples were tested by the
Nebraska Department of Roads.

The testing methods generally are those of the
American Association of State Highway and
Transportation Officials (AASHTO) or the American
Society for Testing and Materials (ASTM). ‘

The tests and methods are: AASHTO classification—M
145 (AASHTO), D 3282 (ASTM); Unified classification—
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO),
D 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423
(ASTM); Plasticity index—T 90 (AASHTO), D 424
(ASTM); Specific gravity, T—100 (AASHTO).

The group index number that is part of the AASHTO
Classification is computed using the Nebraska modified
system.
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classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (8). Beginning
with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series.
Classification is based on soil properties observed in the
field or inferred from those observations or from
laboratory measurements. In table 18, the soils of the
survey area are classified according to the system. The
categories are defined in the following paragraphs.

ORDER. Ten soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in so/. An
example is Mollisol.

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or properties
that reflect the most important variables within the
orders. The last syllable in the name of a suborder
indicates the order. An example is Udoll (Ud, meaning
humid, plus o/, from Mollisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates a property of
the soil. An example is Hapludolls (Hap/, meaning
minimal horizonation, plus udol/, the suborder of the
Mollisols that have a humid moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are
transitions to other orders, suborders, or great groups.
Extragrades have some properties that are not
representative of the great group but do not indicate
transitions to any other known kind of soil. Each
subgroup is identified by one or more adjectives
preceding the name of the great group. The adjective
Typic identifies the subgroup that typifies the great
group. An example is Typic Hapludolls.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the
properties are those of horizons below plow depth where
there is much biological activity. Among the properties

and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and
permanent cracks. A family name consists. of the name
of a subgroup preceded by terms that indicate soil
properties. An example is fine-silty, mixed, mesic Typic
Hapludolls.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the substratum can
differ within a series.

soil series and their morphology

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

Characteristics of the soil and the material in which it
formed are identified for each series. The soil is
compared with similar soils and with nearby soils of
other series. A pedon, a small three-dimensional area of
soil, that is typical of the series in the survey area is
described. The detailed description of each soil horizon
follows standards in the Soil Survey Manual (4). Many of
the technical terms used in the descriptions are defined
in Soil Taxonomy (8). Unless otherwise stated, colors in
the descriptions are for moist soil. Following the pedon
description is the range of important characteristics of
the soils in the series.

The map units of each soil series are described in the
section “Detailed soil map units.”

Albaton series

The Albaton series consists of deep, poorly drained
and very poorly drained soils. These soils are on hottom
lands in the Missouri River Valley and, in places, are in
swales and depressions. These soils formed in
calcareous, clayey alluvium and have very slow
permeability. Slope is 0 to 1 percent.

Albaton soils are commonly adjacent to Onawa,
Modale, Sarpy, and Haynie soils. Onawa soils are silt
loam in the lower part of the C horizon. Modale soils are
silt loam in the upper part of the C horizon. Sarpy soils
are sandy. Typically, Haynie soils are silt loam
throughout the profile. Typically, Modale, Sarpy, and
Haynie soils are at a slightly higher elevation.
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Typical pedon of Albaton silty clay, O to 1 percent
slopes, 1,980 feet west and 300 feet south of northeast
corner sec. 13, T.20 N, R. 11 E.

Ap—o0 to 8 inches; very dark grayish brown (2.5Y 3/2)
silty clay, grayish brown (2.5Y 5/2) dry; moderate
fine and very fine blocky structure; very hard, very
firm, very sticky; slight effervescence; mildly alkaline;
abrupt smooth boundary.

C1g—8 to 40 inches; stratified dark grayish brown (2.5Y
4/2) and dark gray (N 4/0) silty clay, light brownish
gray (2.5Y 6/2) and gray (N 6/0) dry; common fine
distinct yellowish brown (10YR 5/6) mottles;
massive; horizontal cleavage planes between strata;
very hard, very firm, very sticky; slight ‘
effervescence; mildly alkaline; clear smooth
boundary.

C2g—40 to 60 inches; stratified dark gray (2.5Y 4/0) and
olive gray (5Y 5/2) silty clay, gray (2.5Y 5/0) and
light olive gray (5Y 6/2) dry; many medium
prominent reddish brown (5YR 4/4) and yellowish
brown (10YR 5/6) mottles; massive; horizontal
cleavage planes between strata; very hard, very
firm, very sticky; slight effervescence; mildly alkaline.

The thickness of the solum ranges from 6 to 10 inches
and corresponds to the thickness of the A horizon.

The A horizon has hue of 10YR or 2.5Y, value of 3
moist and 4 through 6 dry, and chroma of 1 or 2. The Cg
horizon has strata of various colors and textures. It has
hue of 10YR or 2.5Y, value of 4 or 5 moist and 5 or 6
dry, and chroma of 0 through 2. The Cg horizon
dominantly is silty clay, but in some pedons it has strata
that are less than 6 inches thick and are slightly lower in
clay content. In some pedons, this horizon is silty clay
loam or silt loam below a depth of 40 inches. The Cg
horizon has common to many yellowish brown, reddish
brown, or strong brown mottles.

Belfore series

The Belfore series consists of deep, well drained soils.
These soils are on uplands and stream terraces. They
formed in silty, calcareous loess and have moderately
slow permeability. Slope ranges from 0 to 2 percent.

Belfore soils are commonly adjacent to Fillmore,
Judson, Moody, and Nora soils. Fillmore soils have an
A2 horizon and are in shallow depressions. Judson soils
are on foot slopes and colluvial fans. They have a
thicker A horizon and less clay in the B horizon than
Belfore soils. Moody and Nora soils have less clay in the
B horizon, have carbonates higher in the profile, and are
on side slopes below the Belfore soils.

Typical pedon of Belfore silty clay loam, 0 to 2 percent
slopes, 1,600 feet north and 800 feet west of the
southeast corner sec. 6, T. 21 N, R. 9 E.

Ap—oO0 to 8 inches; very dark brown (10YR 2/2) silty clay
loam, dark grayish brown (10YR 4/2) dry; weak fine
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granular structure; slightly hard, friable; slightly acid;
abrupt smooth boundary.

A12—8 to 14 inches; very dark grayish brown (10YR
2/2) silty clay loam, dark grayish brown (10YR 4/2)
dry; weak fine subangular blocky structure parting to
weak fine and medium granular; hard, friable; slightly
acid; clear wavy boundary.

B21t—14 to 20 inches; dark grayish brown (10YR 4/2)
silty clay loam, grayish brown (10YR 5/2) dry;
moderate medium subangular blocky structure; hard,
firm; slightly acid; clear wavy boundary.

B22t—20 to 26 inches; dark brown (10YR 4/3) silty clay
loam, brown (10YR 5/3) dry; weak medium prismatic
structure parting to moderate medium subangular
blocky; hard, firm; shiny surfaces on peds; slightly
acid; clear smooth boundary.

B23—26 to 36 inches; dark yellowish brown (10YR 4/4)
silty clay loam, yellowish brown (10YR 5/4) dry; few
fine faint yellowish brown (10YR 5/6) relict mottles;
moderate medium and coarse prismatic structure
parting to moderate medium subangular blocky;
shiny surfaces on peds; hard, firm; slightly acid;
clear smooth boundary.

B3—36 to 48 inches; olive brown (2.5Y 4/4) silty clay
loam, light olive brown (2.5Y 5/4) dry; few fine faint
yellowish brown (10YR 5/6) relict motties; weak
coarse prismatic structure parting to weak coarse
subangular blocky; slightly hard, friable; slightly acid;
clear smooth boundary.

C1—48 to 56 inches; light olive brown (2.5Y 5/4) silty
clay loam, light yellowish brown (2.5Y 6/4) dry;
common medium distinct yellowish brown (10YR
5/6) relict mottles; weak coarse prismatic structure
parting to weak coarse subangular blocky; slightly
hard, friable; slightly acid; gradual wavy boundary.

C2—56 to 60 inches; light olive brown (2.5Y 5/4) silty
clay loam, light yellowish brown (2.5Y 6/4) dry;
common medium distinct yellowish brown (10YR
5/6) relict mottles; massive; slightly hard, friable;
slightly acid.

The thickness of the solum ranges from 36 to 60
inches. Free carbonates are leached to a depth of 50
inches or more. Most pedons contain mottles below a
depth of 25 inches, and some contain small very dark
brown or black concretions.

The A horizon ranges from 10 to 18 inches in
thickness. It has value of 2 or 3 moist and 3 or 4 dry and
chroma of 1 or 2. It is slightly acid or medium acid. The
B2t horizon has value of 3 through 5 moist and 4
through 6 dry and has chroma of 2 or 3. It is silty clay
loam or silty clay and ranges from 38 to 42 percent clay.
The B23 and B3 horizons have hue of 10YR or 2.5Y,
value of 3 through 5 moist and 4 through 6 dry, and
chroma of 3 or 4. These horizons are slightly acid or
medium acid. The C horizon has hue of 10YR or 2.5Y,
value of 5 or 6 moist and 6 or 7 dry, and chroma of 2
through 4. it is slightly acid through mildly alkaline.
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Blencoe series

The Blencoe series consists of deep, somewhat poorly
drained soils. These soils are on bottom lands in the
Missouri River Valley. Typically, they have slow
permeability in the upper part of the profile and
moderate permeability in the lower part. Siope is 0 to 1
percent.

Blencoe soils are commonly adjacent to Blyburg,
Forney, and Luton soils. Blyburg soils have less clay and
more silt in the upper part of the profile than the Blencoe
soils, have carbonates higher in the profile, and are at a
higher elevation. Forney and Luton soils have more clay
in the B and C horizons and are at a slightly lower
elevation.

Typical pedon of Blencoe silty clay, 0 to 1 percent
slopes, 2,565 feet north and 250 feet east of southwest
corner sec. 12, T. 20 N, R. 11 E.

Ap—0 to 8 inches; very dark gray (10YR 3/1) silty clay,
dark gray (10YR 4/1) dry; weak fine and medium
granular structure; very hard, very firm; slightly acid;
abrupt smooth boundary.

A12—8 to 15 inches; very dark gray (10YR 3/1) silty
clay, dark gray (10YR 4/1) dry; moderate medium
and fine subangular blocky structure; very hard, very
firm; -slightly acid; gradual smooth boundary.

B1—15 to 25 inches; very dark gray (10YR 3/1) silty
clay, dark gray (10YR 4/1) dry; moderate medium
and fine subangular blocky structure; very hard, very
firm; neutral; gradual smooth boundary.

B2—25 to 30 inches; very dark grayish brown (10YR
3/2) silty clay loam, grayish brown (10YR 5/2) dry;
few fine faint reddish brown (5YR 4/4) mottles; weak
medium and fine subangular blocky structure; hard,
firm; neutral; gradual smooth boundary.

B3—30 to 36 inches; dark grayish brown (2.5Y 4/2) silty
clay loam, grayish brown (2.5Y 5/2) dry; few fine
faint yellowish brown (10YR 5/6) mottles; weak
medium and fine subangular biocky structure; hard,
firm; neutral; gradual smooth boundary.

IIC1—36 to 44 inches; dark grayish brown (2.5Y 4/2) silt
loam, light brownish gray (2.5Y 5/2) dry; few fine
faint yellowish brown (10YR 5/6) mottles; weak
medium subangular blocky structure; slightly hard,
friable; strong effervescence; mildly alkaline; gradual
smooth boundary.

IIC2—44 to 52 inches; dark grayish brown (2.5Y 4/2) silt
loam, light brownish gray (2.5Y 6/2) dry; few fine
faint yellowish brown (10YR 5/6) mottles; massive;
strong effervescence; mildly alkaline; gradual wavy
boundary.

1IC3—52 to 60 inches; light olive brown (2.5Y 5/4) silt
loam, light gray (2.5Y 7/2) dry,; few fine faint
yellowish brown (10YR 5/6) mottles; massive;
slightly hard, friable; few soft accumulations of lime;
strong effervescence; mildly alkaline.
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The thickness of the solum ranges from 30 to 40
inches. The thickness of the mollic epipedon ranges
from 20 to 30 inches. Typically, the soil is silty clay to a
depth of 20 to 30 inches. Silt loam begins at a depth of
20 to 40 inches and extends to a depth of 60 inches or
more. In some pedons, a recent deposit of silty clay
loam is on the surface.

The A horizon ranges from 12 to 20 inches in
thickness. It has value of 2 or 3 moist and 3 or 4 dry and
chroma of 1 or 2. The A horizon is dominantly silty clay
but ranges to silty clay loam. Typically, the A horizon is
slightly acid, but it is neutral in some pedons. The B
horizon has hue of 10YR and 2.5Y, value of 3 or 4 moist
and 4 or 5 dry, and chroma of 1 or 2. lt is silty clay or
heavy silty clay loam in the upper part and silty clay loam
or silty loam in the lower part. Typically, the B horizon is
neutral, but it is mildly alkaline in some pedons. The C
horizon has hue of 2.5Y or 10YR, value of 4 or 5 moist
and 5 to 7 dry, and chroma of 2 to 4.

Blyburg series

The Blyburg series consists of deep, well drained soils.
These soils are on bottom lands in the Missouri River
Valley. They formed in calcareous, silty alluvium and
have moderate permeability. Slope ranges from 0 to 2
percent.

The Blyburg soils are similar to Salix soils and are
commonly adjacent to Blencoe, Forney, and Luton soils.
Salix soils are silty clay loam in the upper part of the
control section and silty loam in the lower part. Blencoe
soils are silty clay in the upper part of the control
section. Forney and Luton soils are poorly drained, are
silty clay throughout the profile, and are at a lower
elevation than Blyburg soils.

Typical pedon of Blyburg silt loam, 0 to 2 percent
slopes, 300 feet south and 200 feet east of northwest
corner sec. 11, T.21 N, R. 11 E.

Ap—O0 to 8 inches; very dark gray (10YR 3/1) silt loam,
dark gray (10YR 4/1) dry; weak medium and fine
granular structure; slightly hard, very friable; neutral;
‘abrupt smooth boundary.

A12—8 to 16 inches; black (10YR 2/1) silt loam, very
dark gray (10YR 3/1) dry; weak medium and fine
subangular blocky structure parting to weak medium
and fine granular; slightly hard, very friable; neutral;
clear wavy boundary.

A13—16 to 19 inches; very dark gray (10YR 3/1) silt
loam, dark gray (10YR 4/1) dry; weak medium and
fine subangular blocky structure parting to weak fine
granular; slightly hard, very friable; slight
effervescence; mildly alkaline; clear wavy boundary.

C1—19 to 30 inches; dark brown (10YR 4/3) silt loam,
pale brown (10YR 6/3) dry; weak medium and fine
subangular blocky structure; slightly hard, very
friable; strong effervescence; moderately alkaline;
clear wavy boundary.
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C2—30 to 60 inches; brown (10YR 5/3) stratified silt
loam and very fine sandy loam, very pale brown
(10YR 7/3) dry; massive; slightly hard, very friable;
strong effervescence; moderately alkaline.

The thickness of the solum ranges from 12 to 20
inches and corresponds to the thickness of the A
horizon. Depth to free carbonates ranges from 8 to 20
inches.

The A horizon has value of 2 or 3 moist and 3 or 4 dry
and chroma of 1 or 2. It is neutral or mildly alkaline. The
C horizon has hue or 10YR or 2.5Y, value of 4 or 5
moist and 5 through 7 dry, and chroma of 2 or 3. The C
horizon is silt loam or very fine sandy loam and is
stratified. It is mildly alkaline or moderately alkaline.

Boone series

The Boone series consists of moderately deep,
excessively drained soils. These soils are on bluffs
adjacent to the Missouri River Valley. They formed in
material weathered from weakly cemented sandstone.
Slope ranges from 20 to 60 percent.

Boone soils are commonly adjacent to Judson and Ida
soils. Judson soils contain much less sand than Boone
soils and are on foot slopes. Ida soils are silty and at a
higher elevation.

Typical pedon of Boone loamy fine sand in an area of
Boone-Rock outcrop complex, 20 to 60 percent slopes,
1,250 feet east and 800 feet north of southwest corner
sec. 31, T, 23 N, R. 11 E.

A1—0 to 8 inches; very dark gray (10YR 3/1) loamy fine
sand, dark grayish brown (10YR 4/2) dry; weak fine
granular structure; very friable; many weathered
sandstone fragments; medium acid; gradual wavy
boundary.

C—8 to 21 inches; brown (10YR 4/3) loamy fine sand,
brown (10YR 5/3) dry; single grain; loose; slightly
acid; clear irregular boundary.

Cr—21 to 60 inches; grayish brown (10YR 5/2) weakly
cemented sandstone, light gray (10YR 7/2) dry.

The depth to cemented sandstone ranges from 20 to
40 inches. In some areas, small and medium fragments
of strongly indurated sandstone are scattered throughout
the pedon. Reaction is medium acid or slightly acid
throughout.

The A horizon has hue of 10YR, value of 3 or 4 moist
and 4 or 5 dry, and chroma of 1 or 2. It is dominantly
loamy fine sand but ranges to sandy loam and fine sand.
The C horizon has hue of 10YR, value of -5 or 6 moist
and 6 or 7 dry, and chroma of 2 through 6. The Cr
horizon is reworked or weakly cemented sandstone.

Burchard series

The Burchard series consists of deep, well drained
soils on uplands. These soils formed in glacial till and
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have moderately slow permeability. Slope ranges from 6
to 17 percent.

The Burchard soils in Burt County have a thinner A
horizon than that defined as the.range for the series, and
carbonates are higher in the profile. These differences,
however, do not alter the usefulness or behavior of
these soils.

Burchard soils are commonly adjacent to Ida, Monona,
and Steinauer soils. Ida and Monona soils have less clay
in the profile than Burchard soils and formed in silty
loess. Steinauer soils have a thinner A horizon, are not

-s0 well developed, and typically have steep slopes.

Typical pedon of Burchard clay loam, 11 to 17 percent
slopes, eroded, 2,350 feet south and 800 feet east of
northwest corner sec. 11, T. 23 N,, R. 9 E.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) clay
loam, grayish brown (10YR 5/2) dry; weak fine
granular structure; hard, firm; neutral; abrupt smooth
boundary.

B21t—8 to 18 inches; dark yellowish brown (10YR 4/4)
clay loam, light yellowish brown (10YR 6/4) dry;
moderate medium subangular blocky structure; hard,
firm; thin films on ped faces; strong effervescence;
moderately alkaline; clear wavy boundary.

B22t—18 to 30 inches; light olive brown (2.5Y 5/4) clay
loam, light yellowish brown (2.5Y 6/4) dry; moderate
medium distinct strong brown (7.5YR 5/6) mottles;
moderate medium subangular blocky structure; hard,
firm; thin films on ped faces; many small masses of
lime; strong effervescence; moderately alkaline;
clear wavy boundary.

C—30 to 60 inches; light olive brown (2.5Y 5/2) clay
loam, light yellowish brown (2.5Y 6/4) dry; few fine
distinct yellowish brown (10YR 5/4) mottles;
massive; hard, firm; strong effervescence;
moderately alkaline.

The thickness of the solum ranges from about 24 to
50 inches. The depth to carbonates ranges from 7 to 30
inches. Small stones are scattered throughout the
pedon.

The A horizon has value of 3 or 4 moist and 4 or 5 dry
and chroma of 2. It is dominantly clay loam, but is loam
or silty clay loam in some pedons. The A horizon is
neutral to medium acid. The B horizon has hue of 10YR
or 2.5Y, value of 4 or 5 moist and 5 or 6 dry, and
chroma of 4 through 6. The B horizon is clay loam
ranging from 26 to 35 percent clay content. The C
horizon has hue of 10YR or 2.5Y, value of 5 or 6 moist
and 6 or 7 dry, and chroma of 2 through 4. The B and C
horizons are mildly alkaline or moderately alkaline.

Calco series

The Calco series consists of deep, poorly drained and
very poorly drained soils. These soils are on bottom
lands along upland drainageways and major stream
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valleys. They formed in silty calcareous alluvium and
have moderately slow permeability. Slope ranges from 0
to 2 percent.

Calco soils are near Colo, Zook, and Judson soils.
Colo soils are noncalcareous. Zook soils have more clay
in the control section than Calco soils and are
noncalcareous. Judson soils are well drained,
noncalcareous, more strongly developed, and are on
foot slopes.

Typical pedon of Calco silty clay loam, 0 to 2 percent
slopes, 2,200 feet west and 200 feet north of southeast
corner sec. 8, T. 22 N., R. 9 E.

A11—0 to 5 inches; very dark gray (10YR 3/1) silty clay
loam, dark gray (10YR 4/1) dry; moderate fine
granular structure; hard, firm; slight effervescence;
moderately alkaline; abrupt smooth boundary.

A12—5 to 39 inches; black (N 2/0) silty clay loam, very
dark gray (N 3/0) dry; weak fine and medium
subangular blocky structure; hard, firm; few
fragments of snail shells; violent effervescence;
moderately alkaline; gradual smooth boundary.

Bg—39 to 48 inches; very dark gray (N 3/0) silty clay
loam, dark gray (N 4/0) dry; few fine faint yellowish
brown (10YR 5/6) mottles; moderate medium
subangular blocky struciure; hard, firm; few
fragments of snail shells; violent effervescence;
moderately alkaline; gradual smooth boundary.

Cg—48 to 60 inches; very dark gray (10YR 3/1) silty
clay loam, dark gray (10YR 4/1) dry; few fine faint
yellowish brown (10YR 5/6) mottles; massive; hard,
firm; few fragments of snail shells; strong
effervescence; moderately alkaline.

The thickness of the mollic epipedon ranges from 36
to 52 inches. Average clay content of the control section
ranges from 30 to 35 percent, but the percent of clay
content in some layers is higher or lower than this.
Reaction is mildly alkaline or moderately alkaline
throughout the pedon.

The A horizon has hue of 10YR or is neutral, has
value of 2 or 3 moist and 3 or 4 dry, and chroma of 0 or
1. This horizon is dominantly silty clay loam but ranges
to silt loam. The Bg horizon is neutral or has hue of
10YR, value of 3 moist and 3 or 4 dry, and chroma of 0
or 1. The C horizon has value of 3 or 4 moist and 4 or 5
dry and chroma of 0 or 1.

Carr series

The Carr series consists of deep, well drained soils.
These soils are on bottom lands in the Missouri River
Valley. They formed in calcareous, loamy alluvium and
have moderately rapid permeability. Slope ranges from 0
to 2 percent.

Carr soils are adjacent to Sarpy, Haynie, and Grable
soils. Sarpy soils are coarse textured throughout the
profile and typically are at a slightly higher elevation than
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Carr soils. Haynie soils are coarse-silty. Grable soils
have contrasting textures of fine material over sandy
material.

Typical pedon of Carr siit loam, 0 to 2 percent siopes,
1,800 feet south and 50 feet east of center sec. 7, T. 20
N., R. 12 E.

Ap—oO0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam, grayish brown (10YR 5/2) dry; weak fine
granular structure; soft, very friable; slight
effervescence; mildly alkaline; abrupt smooth
boundary.

C1—8 to 40 inches; grayish brown (10YR 5/2) stratified
fine sandy loam, very fine sandy loam, and silt ioam,
light brownish gray (10YR 6/2) dry; single grain;
loose; strong effervescence; moderately alkaline;
abrupt smooth boundary.

C2—40 to 60 inches; dark grayish brown (10YR 4/2)
stratified fine sandy loam, very fine sandy loam, and
silt loam with thin lenses of silty clay loam, light
brownish gray (10YR 6/2) dry; few fine distinct
reddish brown (5YR 4/4) mottles; massive; soft, very
friable; strong effervescence; moderately alkaline.

The thickness of the solum ranges from 3 to 14 inches
and corresponds to the thickness of the the A horizon.
The depth to free carbonates is less the 10 inches.
Reaction is mildly alkaline throughout the pedon.

The A horizon has hue of 10YR, value of 3 through 5
moist and 5 through 7 dry, and chroma of 1 or 2.
Typically, the A horizon is fine sandy loam but ranges to
loamy fine sand, sandy loam, or silt loam. The C horizon
is dominantly fine sandy loam but ranges to very fine
sandy loam, loamy fine sand, silt loam, or sandy loam.
The C horizon has few to common mottles below a
depth of 20 inches. In some pedons, the C horizon has
strata that are slightly higher in content of sand and clay
than is dominant. These strata are less than 6 inches
thick.

Colo series

The Colo series consists of deep, somewhat poorly
drained soils. These soils are on bottom lands in valleys
of the major streams. They formed in silty,
noncalcareous alluvium and have moderately slow
permeability (fig. 12). Slope is 0 to 1 percent.

Colo soils are similar to Calco soils and are commonly
adjacent to Calco, Judson, and Kennebec soils. Calco
soils are calcareous throughout the profile. Judson soils
are better drained than Colo soils and are on foot
slopes. Also, Judson soils have chroma of 3 within a
depth of 30 inches, have a B horizon, and formed in
colluvium. Kennebec soils are better drained and are at
a slightly higher elevation.

Typical profile of Colo silty clay loam, 0 to 1 percent
slopes, 1,600 feet north and 520 feet west of southeast
corner sec. 14, T. 21 N.,, R. 9 E.
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Figure 12.—Profile of Colo silty clay loam. This deep soil
is dark colored and somewhat poorly drained.
The arrow indicates the upper boundary of
the underlying material. The scale is in feet.

A11—0 to 6 inches; very dark brown (10YR 2/2) silty
clay loam, dark gray (10YR 4/1) dry; moderate
medium and fine granular structure; slightly hard,
firm; slightly acid; abrupt smooth boundary.

A12—6 to 22 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; weak fine subangular
blocky structure parting to weak fine and medium
granular; slightly hard, firm; slightly acid; clear wavy
boundary.

A13—22 to 30 inches; very dark gray (10YR 3/1) silty
clay loam, dark gray (10YR 4/1) dry; few fine faint
yellowish brown (10YR 5/6) mottles; moderate fine
subangular blocky structure parting to moderate
medium granular; hard, firm; neutral; clear wavy
boundary.

Soil survey

AC—30 to 38 inches; very dark gray (10YR 3/1) silty
clay loam, dark gray (10YR 4/1) dry; few fine faint
dark brown (7.5YR 4/4) and yellowish brown (10YR
5/6) mottles; moderate medium and fine subangular
blocky structure; hard, firm; neutral; diffuse smooth
boundary.

C1g—38 to 50 inches; very dark gray (10YR 3/1) silty
clay loam, gray (10YR 5/1) dry; few fine distinct
brown (7.5YR 4/4) and yellowish brown (10YR 5/6)
mottles; moderate medium prismatic structure
parting to moderate medium subangular blocky;
hard, firm; neutral; diffuse smooth boundary.

C2g—50 to 60 inches; grayish brown (2.5Y 5/2) silty clay
loam, light gray (2.5Y 7/2) dry; many medium
distinct yellowish brown (10YR 5/8) mottles;
massive; slightly hard, friable; neutral.

The thickness of the solum ranges from 36 to 48
inches. The thickness of the mollic epipedon is 36
inches or more. Reaction in the solum ranges from
neutral to medium acid.

The A horizon is neutral or has hue of 10YR, value of
2 or 3 moist and 3 or 4 dry, and chroma of O or 1. It is
silty clay loam or silt loam. The C horizon has value of 3
to 5 moist and 4 to 7 dry and chroma of 0 to 2. Typically,
it is silty clay loam ranging from 32 and 36 percent
content of clay. In some pedons, a layer in the lower
part of the C horizon ranges to 40 percent content of clay.
The C horizon is neutral to slightly acid.

Crofton series

The Crofton series consists of deep, well drained soils.
These soils are on uplands. They formed in silty,
calcareous loess and are moderately permeable. Slope
ranges from 6 to 15 percent.

Crofton soils are near Judson, Moody, and Nora soils.
These soils have a mollic epipedon, are more strongly
developed, and have carbonates lower in the profile than
Crofton soils. Judson soils are on concave foot slopes
and on colluvial fans. Moody soils are generally above
Crofton soils or are in the concave area adjacent to the
upland drainageways. Nora soils are in positions similar
to Crofton soils.

Typical pedon of Crofton silt loam, 11 to 15 percent
slopes, eroded, 1,400 feet west and 1,300 feet south of
northeast corner sec. 1, T. 21 N,, R. 8 E.

Ap—oO0 to 6 inches; dark grayish brown (10YR 4/2) silt
loam, grayish brown (10YR 5/2) dry; weak fine
granular structure; slightly hard, friable; strong
effervescence; moderately alkaline; abrupt smooth
boundary.

C1—6 to 12 inches; brown (10YR 5/3) silt loam, pale
brown (10YR 6/3) dry; few fine distinct reddish
brown (5YR 4/4) relict mottles; massive; slightly
hard, friable; many small concretions of lime; violent
effervescence; moderately alkaline; clear wavy
boundary.
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C2—12 to 60 inches; brown (10YR 5/4) silt loam, very
pale brown (10YR 7/4) dry; common fine distinct
reddish brown (5YR 4/4) relict mottles; massive;
slightly hard, friable; few small concretions of lime;
violent effervescence; moderately alkaline.

The thickness of the solum ranges from 6 to 12
inches. The depth to free carbonates ranges from 0 to 8
inches. Reaction is mildly alkaline or moderately alkaline
throughout the pedon.

The A horizon has value of 3 or 4 moist and 4 through
6 dry and chroma of 2 or 3. The C horizon has hue of
10YR and 2.5Y, value of 4 through 6 moist and 5
through 7 dry, and chroma of 2 through 4.

Fillmore series

The Fillmore series consists of deep, poorly drained
soils. These soils are in shallow depressions on loess-
covered stream terraces. They have very slow
permeability. Slope is 0 to 1 percent.

Fillmore soils are near Belfore and Moody soils.
Belfore and Moody soils do not have an A2 horizon.
They contain less clay in the control section than
Fillmore soils, are better drained, and are at a slightly
higher elevation.

Typical pedon of Fillmore silt loam, 0 to 1 percent
slopes, 1,500 feet east and 1,000 feet south of
northwest corner sec. 4, T.,, 23 N.,, R. 8 E.

Ap—oO0 to 11 inches; very dark gray (10YR 3/1) silt loam,
gray (10YR 5/1) dry; weak fine granular structure;
slightly hard; very friable; medium acid; abrupt
smooth boundary.

A2—11 to 18 inches; dark gray (10YR 4/1) silt loam,
light gray (10YR 7/1) dry; weak medium platy
structure; slightly hard, very friable; slightly acid;
abrupt smooth boundary.

B21t—18 to 22 inches; very dark gray (10YR 3/1) silty
clay, gray (10YR 5/1) dry; strong medium prismatic
structure parting to strong medium blocky; very hard,
very firm, very sticky; shiny faces on peds; slightly
acid; clear smooth boundary.

B22t—22 to 36 inches; very dark gray (10YR 3/1) silty
clay, gray (10YR 5/1) dry; few fine faint reddish
brown (5YR 4/4) mottles; strong medium blocky
structure; very hard, very firm, very sticky; slightly
acid; clear smooth boundary.

B23t—36 to 48 inches; very dark grayish brown (10YR
3/2) silty clay, grayish brown (10YR 5/2) dry; many
faint reddish brown (5YR 4/4) mottles; strong
medium blocky structure; very hard, firm, very sticky;
neutral; gradual smooth boundary.

C—48 to 60 inches; dark grayish brown (10YR 4/2) silty
clay loam, light brownish gray (10YR 6/2) dry; many
coarse prominent reddish brown (5YR 4/4) mottles;
weak medium subangular blocky structure; hard,
sticky; few fine faint iron and manganese stains;
neutral.
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The thickness of the solum ranges from 30 to 60
inches. The depth to free carbonates is 36 to more than
60 inches.

The A1 or Ap horizon has hue of 10YR, value of 2 or
3 moist and 4 or 5 dry, and chroma of 1 or 2. The A2
horizon has hue of 10YR and value of 3 through 5 moist
and 5 through 7 dry. The A horizon is commonly silt
loam, but in some pedons the A2 horizon is silt. The A
horizon is medium acid or slightly acid. The B2t horizon
has hue of 10YR, value of 2 or 3 moist and 3 through 5
dry, and chroma of 1 or 2. It is 45 to 50 percent content
of clay. Throughout, the B horizon is slightly acid to
mildly alkaline. The C horizon has hue of 10YR and
2.5Y, value of 4 through 6 moist and 5 through 7 dry,
and chroma of 2 through 4. It is neutral or slightly
alkaline.

Forney series

The Forney series consists of deep, poorly drained
soils. These soils are on bottom lands in the Missouri
River Valley. They formed in clayey -alluvium and have
very slow permeability. Slope is 0 to 1 percent.

Forney soils in Burt County are calcareous between
depths of 9 and 38 inches and moderately alkaline
between depths of 52 and 60 inches. These
characteristics are outside the range defined for the
series. These differences, however, do not alter the
usefulness or behavior of the soils.

Forney soils are near Blyburg, Blencoe, Luton, and
Solomon soils. Blyburg and Blencoe soils are coarser
textured in the C horizon than Forney soils and are at a
slightly higher elevation. Luton soils'do not have a buried
horizon. Solomon soils are calcareous within a depth of
10 inches.

Typical pedon of Forney silty clay, 0 to 1 percent
slopes, 1,360 feet north and 50 feet east of southwest
corner of sec. 25, T.22 N., R. 11 E.

Ap—O0 to 9 inches; very dark gray (10YR 3/1) silty clay,
grayish brown (2.5Y 5/2) dry; moderately fine and
medium granular structure; hard, very firm; neutral;
abrupt smooth boundary.

C1g—9 to 18 inches; dark grayish brown (2.5Y 4/2) silty
clay, grayish brown (2.5Y 5/2) dry; few fine faint
brown (10YR 5/3) and yellowish brown (10YR 5/6)
mottles; moderate medium fine and very fine
subangular blocky structure; very hard, very firm;
slight effervescence; mildly alkaline; clear smooth
boundary. '

C2g—18 to 22 inches; dark grayish brown (2.5Y 4/2)
silty clay, grayish brown (2.5Y 5/2) dry; many fine
distinct reddish brown (5YR 4/4) mottles; moderate
medium and fine subangular blocky structure; very
hard, very firm; slight effervescence; mildly alkaline;
clear smooth boundary.

A1b—22 to 28 inches; black (10YR 2/1) silty clay, dark
gray (10YR 4/1) dry; few fine distinct brown (10YR
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5/3) and yellowish brown (10YR 6/6) mottles;
moderate medium subangular blocky structure; very
hard, very firm, neutral; clear smooth boundary.

B2gb—28 to 44 inches; dark olive gray (5Y 3/2) silty
clay, dark gray (5Y 4/1) dry; few fine faint brown
(10YR 5/3) mottles; moderate fine prismatic
structure parting to moderate medium and fine
subangular blocky; very hard, very firm; mildly
alkaline; clear smooth boundary.

A1b2—44 to 52 inches; black (5Y 2/1) silty clay, dark
gray (5Y 4/1) dry; few fine faint brown (10YR 5/3)
mottles; moderate fine subangular blocky structure;
very hard, very firm; mildly alkaline; gradual smooth
boundary.

Bgb2—52 to 60 inches; very dark grayish brown (2.5Y
3/2) silty, clay, grayish brown (2.5Y 5/2) dry; common
medium distinct dark yellowish brown (10YR 4/4)
mottles; moderate fine and medium subangular
blocky structure; very hard, very firm; small soft
accumulations of lime; strong effervescence;
moderately alkaline.

The thickness of the solum corresponds to the
thickness of the A horizon. The depth to free carbonates
ranges from 9 to 36 inches. Reaction is neutral or mildly
alkaline in the control section.

The A horizon has hue of 10YR or 2.5Y, value of 3
moist and 4 dry, and chroma of 1 or 2. It is dominantly
silty clay but is silty clay loam in some pedons. The Cg
horizon has hue of 2.5Y or 5Y, value of 4 or 5 moist and
5 or 6 dry, and chroma of 1 or 2. It is silty clay or clay.
The A1b horizon is neutral or has hue of 2.5Y, 5Y, or
10YR and value of 2 or 3 moist and 3 or 4 dry. It is silty
clay or clay. The B2gb horizon has hue of 2.5Y or 5Y,
value of 3 through 5 moist and 4 or 5 dry, and chroma of
1 or 2. The A1b2 and Bgb2 horizons have characteristics
similar to the uppermost buried horizon.

Grable series

The Grable series consists of deep, well drained soils.
These soils are on bottom lands in the Missouri River
Valley. They have moderate permeability in the upper
part of the profile and rapid permeability in the lower
part. They formed in caicareous, silty and sandy
alluvium. Slope ranges from 0 to 2 percent.

Grable soils are near Carr, Haynie, and Sarpy soils.
Carr soils are coarse-loamy and are at a slighty lower
elevation than Grable soils. Typically, Haynie soils are
silt loam throughout the profile and are at a slightly lower
elevation. Sarpy soils are sandy and at a similar
elevation, but typically are nearer to the Missouri River.

Typical pedon of Grable silt loam, 0 to 2 percent
slopes, 1,320 feet south and 75 feet east of northwest
corner sec. 21, T. 23 N, R. 11 E.

Ap—O0 to 8 inches; very dark grayish brown (2.5Y 3/2)
silt loam, dark grayish brown (2.5Y 4/2) dry; weak
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fine granular structure; soft, very friable; strong
effervescence; moderately alkaline; abrupt smooth
boundary.

C1—8 to 21 inches; dark grayish brown (2.5Y 4/2)
stratified very fine sandy loam and silt loam, grayish
brown (2.5Y 5/2) dry; weak horizontal cleavage;
soft, very friable; strong effervescence; moderately
alkaline; abrupt smooth boundary.

[IC2—21 to 60 inches; grayish brown (2.5Y 5/2) fine
sand, light brownish gray (2.5Y 6/2) dry; single
grain; loose; slight effervescence; mildly alkaline.

The thickness of the solum is less than 10 inches and
corresponds to the thickness of the A horizon. Reaction
is mildly alkaline or moderately alkaline throughout the
nedon.

The A horizon has hue of 10YR or 2.5Y, value of 3
moist and 4 or 5 dry, and chroma of 1 or 2. It is
commonly silt loam but is loam or very fine sandy loam
in some pedons. The C1 and lIC2 horizons have hue of
10YR or 2.5Y and value of 4 or 5 moist and 5 or 6 dry.
The C1 horizon is silt !oam or very fine sandy loam,
ranging from 12 to 16 percent content of clay. In some
pedons, thin strata of finer or coarser material are in this
horizon. Typically, the 1IC horizon is fine sand, but it is
loamy sand in some pedons.

Grable Variant

The Grable Variant consists of deep, somewhat poorly
drained soils. These soils are on bottom lands in the
Missouri River Valley. They have moderate permeability
in the upper part of the profile and rapid permeability in
the lower part. These soils formed in calcareous, silty
and sandy alluvium. Slope ranges from 0 to 2 percent.

Grable Variant soils are near Albaton, Carr, and Sarpy
soils and are somewhat similar to Grable soils. Albaton
soils are clayey thoughout the profile and are at a similar
elevation. Carr soils are coarse-loamy in the control
section, and Sarpy soils are sandy thoughout the profile.
Carr and Sarpy soils are at a slightly higher elevation.
Grable soils do not have a seasonal high water table
such as that in Grable Variant soils.

Typical pedon of Grable Variant silt loam in an area of
Sarpy-Grable Variant complex, 0 to 6 percent slopes,
500 feet west and 100 feet south of northeast corner
sec. 13, T.82 N,, R. 46 E.

A1—0 to 6 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; weak fine
and medium granular structure; soft, very friable;
strong effervescence, moderately alkaline; abrupt
smooth boundary.

C1—6 to 14 inches; dark grayish brown (10YR 4/2) very
fine sandy loam, grayish brown (10YR 5/2) dry;
common medium distinct strong brown (7.5YR 5/8)
mottles; weak fine bedding planes; massive; soft,
very friable; strong effervescence; moderately
alkaline; gradual smooth boundary.
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C2—14 to 21 inches; dark grayish brown (2.5YR 4/2)
stratified very fine sandy loam and fine sand, grayish
brown (2.5YR 5/2) dry; few fine faint strong brown
(7.5YR 5/8) mottles; weak fine bedding planes;
massive; strong effervescence; moderately alkaline;
gradual smooth boundary.

IIC3—21 to 60 inches; grayish brown (2.5Y 5/2) fine
sand, light brownish gray (2.5Y 6/2) dry; single
grain; loose; slight effervescence; mildly alkaline.

The thickness of the solum is less than 10 inches and
corresponds to the thickness of the A horizon. The
depth to carbonates ranges from 0 to 10 inches.
Reaction is moderately alkaline or mildly alkaline
throughout the pedon.

The A horizon has hue of 10YR or 2.5Y, value of 3
moist and 4 or 5 dry, and chroma of 1 or 2. It is
commonly silt loam but is very fine sandy loam in some
pedons. The C1, C2, and IIC3 horizons have hue of
10YR or 2.5Y and value of 4 or 5 moist and 5 or 6 dry.
The C1 horizon is silt loam or very fine sandy loam, and
the C2 horizon is stratified very fine sandy loam and fine
sand. The C2 horizon in some pedons contains thin
strata of finer textured material. The IIC3 horizon
commonly is fine sand but has thin strata of finer or
coarser material in some pedons.

Haynie series

The Haynie series consists of deep, moderately well
drained soils. These soils are on the highest parts of
flood plains on bottom lands in the Missouri River Valley.
They formed in silty, calcareous alluvium and have
moderate permeability. Slope ranges from 0 to 2
percent.

Haynie soils are commonly adjacent to Carr, Grable,
Onawa, and Sarpy soils. Those soils do not have a
mollic epipedon. Onawa soils are silty clay in the upper
part of the profile and are at a lower elevation than
Haynie soils. Grable, Carr, and Sarpy soils are coarser
textured in the lower part of the profile and are at a
slightly higher elevation.

Typical pedon of Haynie silt loam, 0 to 2 percent
slopes, 2,500 feet west and 400 feet north of southeast
corner sec. 7, T.20 N, R. 12 E.

A1—0 to 7 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; weak fine
granular structure; soft, very friable; slight
effervescence; mildly alkaline; abrupt smooth
boundary.

C1—7 to 41 inches; dark grayish brown (2.5Y 4/2)
stratified silt loam and very fine sandy loam, light
brownish gray (2.5Y 6/2) dry; few fine faint yellowish
brown (10YR 5/6) mottles; massive with weak
horizontal cleavage; soft, very friable; strong
effervescence; moderately alkaline; clear smooth
boundary.
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C2—41 to 60 inches; dark grayish brown (2.5Y 4/2) silt
loam with thin strata of silty clay loam and silty clay,
grayish brown (2.5Y 5/2) dry; few fine faint yellowish
brown (10YR 5/6) mottles; massive with weak
horizontal cleavage; slightly hard, friable; strong
effervescence; moderately alkaline.

The thickness of the solum ranges from 6 to 10 inches
and corresponds to thickness of the A horizon. The
depth to free carbonates ranges from 0 to 10 inches.
Reaction is mildly alkaline or moderately alkaline
thoughout the pedon. ‘

The A horizon has hue of 10YR or 2.5Y and value of 3
or 4 moist and 4 through 6 dry. It is dominantly silt loam
but ranges to very fine sandy loam. The C horizon has
hue of 10YR or 2.5Y and value of 3 or 4 moist and 5 or
6 dry. Typically, the C horizon is silt loam or very fine
sandy loam, but it contains thin strata of fine sandy
loam, loamy fine sand, silty clay loam, or silty clay in
some pedons. These strata are generally less than 2
inches in thickness.

Haynie Variant

The Haynie Variant consists of deep, moderately well
drained soils. These soils are on bottom lands in the
Missouri River Valley. They have moderate permeability
in the upper part of the profile and slow permeability in
the lower part. These soils formed in calcareous alluvium
in areas that were formerly old settling basins for runoff
from upland drainageways. Slope is from 0 to 1 percent.

Haynie Variant soils are similar to Haynie soils and are
near Solomon, Holly Springs, and Luton soils. Haynie
soils do not have clayey material between depths of 40
and 60 inches. Solomon, Holly Springs, and Luton soils
are clayey throughout the profile and are at a lower
elevation than Haynie Variant soils.

Typical pedon of Haynie Variant silt loam, 0 to 1
percent slopes, 1,900 feet west and 700 feet south of
northeast corner sec. 7, T. 20 N, R. 11 E.

Ap—o0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam, grayish brown (10YR 5/2) dry; weak fine
granular structure; soft, friable; slight effervescence;
moderately alkaline; abrupt smooth boundary.

C1—9 to 50 inches; grayish brown (10YR 5/2) stratified
silt loam and very fine sandy loam, light brownish
gray (10YR 6/2) dry; few fine faint yellowish brown
(10YR 5/6) mottles; massive; soft, very friable; slight
effervescence; moderately alkaline; abrupt smooth
boundary.

IIAb—50 to 60 inches; black (10YR 2/1) silty clay, very
dark gray (10YR 3/1) dry; few fine faint yellowish
brown (10YR 5/6) mottles; massive; hard, firm;
slight effervescence; mildly alkaline.

The thickness of the solum is less than 10 inches and
corresponds to the thickness of the A horizon. Depth to
free carbonates ranges from 0 to 10 inches.
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The A horizon has hue of 10YR or 2.5Y, value of 3 or
4 moist and 4 through 6 dry, and chroma of 1 or 2 dry or
moist. It is dominantly silt loam but ranges to very fine
sandy loam. Typically, the C1 horizon is stratified silt
loam and very fine sandy loam, but in some pedons it
contains thin strata of silty clay loam. The lIAb horizon
has hue of 10YR or 2.5Y, value of 2 or 3 moist and 3 or
4 dry, and chroma of 1 or 2 dry or moist. Typically, it is
silty clay but ranges to silty clay loam. Depth to the llb
horizon ranges from 40 to 60 inches.

Holly Springs series

The Holly Springs series consists of deep, poorly
drained soils. These soils are on bottom lands. They
have moderately slow permeability in the upper part of
the profile and very slow permeability in the lower part.
They formed in calcareous, silty and clayey alluvium.
Slope is 0 to 1 percent.

Holly Springs soils are near Colo, Luton, Solomon, and
Zook soils. Colo and Zook soils have less clay in the B
horizon than Holly Springs soils, are noncalcareous, and
are at a slightly-higher elevation. Luton and Solomon
soils are clayey thoughout the control section and are at
a slightly lower elevation.

Typical pedon of Holly Springs silty clay loam, 0 to 1
percent slopes, 1,100 feet west and 50 feet south of
northeast corner sec. 18, T. 21 N, R. 11 E.

Ap—O0 to 7 inches; black (N 2/0) silty clay loam, very
dark gray (N 3/0) dry; moderate medium and fine
granular structure; hard, very firm; strong
effervesence; moderately alkaline; abrupt smooth
boundary.

A12—7 to 12 inches; black (N 2/0) silty clay loam, very
dark gray (N 3/0) dry; moderate medium granular
structure; hard, very firm; few fragments of snail
shells; strong effervescence; moderately alkaline;
clear smooth boundary.

A3—12 to 20 inches; black (N 2/0) silty clay loam, very
dark gray (N 3/0) dry; weak fine subangular blocky
structure parting to moderate fine granular; very
hard, very firm; few fragments of snail shells; strong
effervescence; moderately alkaline; clear smooth
boundary.

B2g—20 to 28 inches; very dark gray (N 3/0) silty clay
loam, very dark gray (5Y 3/1) dry; few fine faint gray
(5Y 6/1) mottles; moderate medium subangular
blocky structure; very hard, very firm; few fragments
of snail shells; strong effervescence; moderately
alkaline; gradual smooth boundary..

A1b—28 to 33 inches; very dark gray (N 3/0) silty clay,
dark gray (5Y 4/1) dry; few fine faint light olive gray
(5Y 6/1) mottles; weak fine subangular blocky
structure; very hard, very firm; common fragments of
snail shells; small soft masses of carbonates; strong
effervescence; moderately alkaline; gradual smooth
boundary.
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A3b—33 to 40 inches; very dark gray (N 3/0) silty clay,
dark gray (10YR 4/1) dry; moderate fine subangular
blocky structure; very hard, very firm; common
fragments of snail shells; small soft masses of
carbonates; strong effervescence; moderately
alkaline; gradual smooth boundary.

Bgb—40 to 60 inches; very dark gray (5Y 3/1) silty clay,
gray (5Y 5/1) dry; moderate medium subangular
blocky structure; very hard, very firm; common
fragments of snail shells; small masses of soft
carbonates; strong effervescence; moderately
alkaline.

The thickness of the solum, including the buried soil,
ranges from 40 to 60 inches or more. Typically, the
thickness of the mollic epipedon is 24 to 30 inches, but
in some pedons it is as much as 36 inches or more.
Typically, the buried silty clay material is at a depth of 20
to 32 inches. Reaction is mildly alkaline or moderately
alkaline in all parts of the pedon.

The A horizon is neutral or has hue of 10YR, value of
2 moist and 3 dry, and chroma of 0 or 1. Typically, it is
silty clay loam, but it is silt loam in some pedons. The
B2g horizon is neutral or has hue of 5Y, value of 3 moist
and 4 or 5 dry, and chroma of 0 or 1. The buried A
horizon is neutral or has hue of 5Y, value of 2 or 3 moist
and 4 or 5 dry, and chroma of 0 or 1. The Bgb horizon
has hue of 10YR or 5Y, value of 4 moist and 4 or 5 dry,
and chroma of 0 or 1. The buried A and B horizons
range from 50 to 60 percent in content of clay.

Ida series

The Ida series consists of deep, well drained soils on
uplands. These soils formed in silty, calcareous loess
and have moderate permeability (fig. 13). Slope ranges
from 6 to 60 percent.

Ida soils are near Burchard, Monona, and Steinauer
soils. Burchard soils formed in till and are more strongly
developed than Ida soils. They also have a mollic
epipedon and are at a lower elevation. Monona soils
have a mollic epipedon, are more strongly developed,
and are leached of lime to a greater depth. Steinauer
soils formed in till and are below Ida soils.

Typical pedon of Ida silt loam, 11 to 17 percent
slopes, eroded, 1,000 feet south and 50 feet west of
center of sec. 34, T. 24 N,, R. 10 E.

Ap—o0 to 7 inches; dark brown (10YR 3/3) silt loam,
brown (10YR 5/3) dry; weak fine granular structure;
slightly hard, very friable; few concretions of
carbonate; strong effervescence; moderately
alkaline; abrupt smooth boundary.

C1—7 to 24 inches; brown (10YR 5/3) silt loam, pale
brown (10YR 6/3) dry; many fine faint strong brown
(7.5YR 5/6) and grayish brown (10YR 5/2) mottles;
weak medium prismatic structure; slightly hard, very
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Figure 13.—Profile of Ida silt loam. The arrow indicates
the thin surface layer of this deep soil. The
scale is in feet.

friable; many small concretions of carbonate; strong
effervescence; moderately alkaline; gradual wavy
boundary.

C2—24 to 60 inches; yellowish brown (10YR 5/4) silt
loam, light yellowish brown (10YR 6/4) dry; many
fine distinct strong brown (7.5YR 5/6) and grayish
brown (10YR 5/2) mottles; massive; slightly hard,
very friable; many small and medium concretions of
carbonate; strong effervescence; moderately
alkaline.

The thickness of the solum is less than 10 inches and
corresponds to the thickness of the A1 or Ap horizon.
Reaction is slightly alkaline or moderately alkaline
throughout the pedon. Typically, carbonates are
throughout the profile, except in the A horizon in some
pedons.

The A horizon has value of 3 or 4 moist and 4 or 5 dry
and chroma of 2 through 6. The C horizon has hue of
10YR, value of 4 or 5 moist and 5 through 7 dry, and
chroma of 3 through 6.
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Judson series

The Judson series consists of deep, well drained soils.
These soils are on colluvial-alluvial foot slopes. They
have moderate permeability. They formed in
noncalcareous, silty colluvium that eroded mostly from
soils on the adjacent loess uplands. Slope ranges from 2
to 6 percent.

Judson soils are near Calco, Colo, and Kennebec soils
on bottom lands and near Marshall, Monona, Moody,
and Nora soils on uplands. Calco soils are more poorly
drained than Judson soils, have lime throughout the
profile, and are below Judson soils. Colo soils are not so
well developed, are somewhat poorly drained, and are
on bottom lands. Kennebec soils are not so well
developed, are darker below a depth of 36 inches, and
are on bottom lands. Monona, Moody, and Nora soils
have a thinner A horizon, have lime higher in the profile,
and are mainly on side slopes of the loess uplands
above Judson soils.

Typical pedon of Judson silty clay loam, 2 to 6 percent
slopes, 800 feet west and 200 feet north of southeast
corner sec. 36, T. 21 N., R. 9 E.

Ap—o0 to 10 inches; very dark brown (10YR 2/2) silty
clay loam, very dark grayish brown (10YR 3/2) dry;
weak fine granular structure; slightly hard, friable;
slightly acid; abrupt smooth boundary.

A12—10 to 19 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; weak fine subangular
blocky structure parting to weak medium granular;
slightly hard, friable; slightly acid; gradual smooth
boundary.

A13—19 to 27 inches; very dark brown (10YR 2/2) silty
clay loam, dark grayish (10YR 4/2) dry; weak fine
subangular blocky structure parting to weak medium
granular; hard, friable; slightly acid; gradual wavy
boundary.

A3—27 to 34 inches; very dark grayish brown (10YR
3/2) silty clay loam, brown (10YR 4/3) dry; moderate
medium subangular blocky structure parting to
moderate medium granular; hard, friable; slightly
acid; gradual smooth boundary.

B2—34 to 48 inches; brown (10YR 4/3) silty clay loam,
yellowish brown (10YR 5/4) dry; moderate medium
and fine subangular blocky structure; hard, friable;
slightly acid; gradual smooth boundary.

B3—48 to 60 inches; dark yellowish brown (10YR 4/4)
silty clay loam, yellowish brown (10YR 5/6) dry; few
fine faint strong brown (7.5YR 5/8) and grayish
brown (10YR 5/2) mottles; moderate medium
subangular blocky structure; hard, firm; slightly acid.

The thickness of the solum ranges from 40 to 60
inches. The thickness of the A horizon ranges from 20 to
36 inches.

The A horizon has value of 2 or 3 moist and 3 or 4 dry
and chroma of 1 or 2. The A horizon commonly is silty
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clay loam but is silt loam in some pedons. It is slightly
acid or medium acid. The B horizon has value of 3 or 4
moist and 4 or 5 dry and chroma of 3 or 4. Where the C
horizon is above a depth of 60 inches, it has value of 4
or 5 moist and 5 through 7 dry and chroma of 4 through
6. The C horizon ranges from medium acid to neutral.

Kennebec series

The Kennebec series consists of deep, moderately
well drained soils. These soils are on bottom lands along
upland drainageways. They formed in silty aliuvium and
have moderate permeability. Slope ranges from 0 to 2
percent.

Kennebec soils are associated with Calco, Colo, and
Judson soils. Kennebec soils are better drained than
Calco and Colo soils, contain less clay, and are at a
slightly higher elevation. Kennebec soils do not have
carbonates; Calco soils do. Kennebec soils are not so
well developed as Judson soils, have chroma of 0 or 1

below a depth of 36 inches, and are at a lower elevation.

Typical pedon of Kennebec silt loam, occasionally
flooded, 0 to 2 percent slopes, 2,150 feet north and
1,500 feet west of southeast corner sec. 27, T. 24 N., R.
10 E.

Ap—oO0 to 12 inches; very dark grayish brown (10YR 3/2)
silt loam, dark gray (10YR 4/1) dry; weak fine
granular structure; slightly hard, friable; slightly acid;
abrupt smooth boundary.

A1b—12 to 46 inches; black (10YR 2/1) silt loam, very
dark gray (10YR 3/1) dry; weak fine subangular
blocky structure parting to weak fine and medium
granular; slightly hard, friable; slightly acid; diffuse
smooth boundary.

AC—46 to 54 inches; very dark gray (10YR 3/1) silt
loam, dark gray (10YR 4/1) dry; moderate medium
and fine subangular blocky structure; slightly hard,
friable; slightly acid; diffuse smooth boundary.

C—54 to 60 inches; very dark grayish brown (10YR 3/2)
silt loam, dark grayish brown (10YR 4/2) dry; few
fine faint yellowish brown (10YR 5/6) mottles;
massive; slightly hard, friable; slightly acid.

The thickness of the solum ranges from 36 to 60
inches or more and corresponds to the thickness of the
mollic epipedon. Typically, the A and C horizons are 24
to 30 percent clay. Some areas of this soil have 7 to 18

inches of very dark gray or dark grayish brown overwash.

The A horizon has value of 2 or 3 and chroma of 1 or
2 dry or moist. It is medium acid or slightly acid. The C
horizon has hue of 10YR or 2.5Y, value of 2 or 3, and
chroma of 1 or 2 dry or moist. The C horizon has a few
‘dark grayish brown, strong brown, and dark yellowish
brown mottles. It is slightly acid or neutral.

Soil survey

Luton series

The Luton series consists of deep, poorly drained
soils. These soils are on bottom lands in the Missouri
River Valley. They formed in clayey, alluvial sediment
and have-very slow permeability. Slope is 0 to 1 percent.

Luton soils are near Blencoe, Forney, and Solomon
soils. Blencoe soils have less clay in the C horizon than
Luton soils and are at a slightly higher elevation. Forney
soils are more stratified, and Solomon soils are
calcareous throughout the profile. Forney and Solomon
soils are in positions similar to those of Luton soils.

Typical pedon of Luton silty clay, 0 to 1 percent
slopes, 1,000 feet east and 200 feet north of southwest
corner sec. 17, T. 28 N, R. 11 E.

Ap—O0 to 8 inches; very dark gray (10YR 3/1) silty clay,
gray (10YR 5/1) dry; moderate fine granular
structure; very hard, very firm; neutral; abrupt
smooth boundary.

A12—8 to 16 inches; black (10YR 2/1) silty clay, very
dark gray (10YR 3/1) dry; moderate medium and
fine subangular blocky structure; very hard, very
firm; neutral; gradual smooth boundary.

A13—16 to 27 inches; black (10YR 2/1) silty clay; very
dark gray (N 3/0) dry; moderate medium and fine
subangular blocky structure; very hard, very firm;
mildly alkaline; clear smooth boundary.

B21g—27 to 38 inches; dark olive gray (5Y 3/2) silty
clay, gray (5Y 5/1) dry; common fine distinct olive
brown (2.5Y 4/4 and 5/4) mottles; strong medium
and fine subangular blocky structure; very hard, very
firm; mildly alkaline; clear smooth boundary.

B3g—38 to 46 inches; olive gray (5Y 4/2) silty clay, light
olive gray (5Y 6/2) dry; many medium distinct
yellowish brown (10YR 5/6) mottles; strong medium
and fine subangular blocky structure; very hard, very
firm; moderately alkaline; clear smooth boundary.

C1g—46 to 60 inches; olive gray (5Y 4/2) clay, light olive
gray (5Y 6/2) dry; many medium distinct yellowish
brown (10YR 5/6) mottles; strong medium and fine
subangular blocky structure; very hard, very firm; few
small deposits of soft lime; slight effervescence;
moderately alkaline.

The thickness of the solum ranges from 36 to 48
inches. The matrix is not calcareous above a depth of 36
inches, but some secondary carbonates are common in
the B horizon.

The A horizon has value of 2 or 3 moist and 3 or 4 dry
and chroma of 1 or 2. It is dominantly silty clay but
ranges to clay and silty clay loam. The A horizon is
neutral or mildly alkaline. The B horizon has hue of 10YR
and 5Y, value of 3 through 6, and chroma of 1 or 2.
Typically, the B horizon is 46 to 60 percent content of
clay, but in some pedons it contains subhorizons that are
60 to 70 percent content of clay. The C horizon has
color and texture similar to those of the B horizon.
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Marshall series

The Marshall series consists of deep, well drained
soils. These soils are on uplands and stream terraces.
They formed in silty loess and have moderate
permeability. Slope ranges from 0 to 6 percent.

Marshall soils are commonly adjacent to Monona and
Ida soils. Monona and Ida soils are not so well
developed as Marshall soils. Ida soils are calcareous
throughout the profile.

Typical pedon of Marshall silty clay loam, 0 to 2
percent slopes, 2,300 feet west and 200 feet north of
southeast corner sec. 31, T. 24 N, R. 10 E.

Ap—0 to 9 inches; black (10YR 2/1) silty clay loam, dark
grayish brown (10YR 4/2) dry; weak fine granular
structure; slightly hard, friable; slightly acid; abrupt
smooth boundary.

A12—9 to 15 inches; very dark grayish brown (10YR
3/2) silty clay loam, dark grayish brown (10YR 4/2)
dry; weak fine subangular blocky structure parting to
weak fine granular; slightly hard, friable; slightly acid;
gradual smooth boundary.

B1—15 to 18 inches; dark brown (10YR 3/3) silty clay
loam, brown (10YR 4/3) dry; weak fine subangular
blocky structure; slightly hard, friable; slightly acid;
gradual smooth boundary.

B2t-—-18 to 33 inches; dark brown (10YR 4/3) silty clay
loam, brown (10YR 5/3) dry; weak medium prismatic
structure parting to moderate medium subangular
blocky; hard, friable; slightly acid; gradual smooth
boundary.

B3—33 to 46 inches; dark yellowish brown (10YR 4/4)
silty clay loam, yellowish brown (10YR 5/4) dry; few
fine faint strong brown (7.5YR 5/6) and few medium
distinct grayish brown (2.5Y 5/2) relict mottles; weak
medium subangular blocky structure; slightly hard,
friable; brownish and blackish stains; neutral;
gradual smooth boundary.

C—46 to 60 inches; dark yellowish brown (10YR 4/4)
silty clay loam, yellowish brown (10YR 5/4) dry; few
medium distinct grayish brown (2.5Y 5/2) and strong
brown (7.5Y 5/6) relict mottles; weak medium
subangular blocky structure; soft friable; small
brownish and blackish stains; neutral.

The thickness of the solum ranges from 40 to 60
inches. Typically, free carbonates are below a depth of
60 inches. The thickness of the mollic epipedon ranges
from 10 to 20 inches.

The A horizon has value of 2 or 3 moist and 4 or 5 dry
and chroma of 1 or 2. It is dominantly silty clay loam but
ranges to silt loam. The A horizon is medium acid or
slightly acid. The B2 horizon has value of 4 or 5 moist
and 5 or 6 dry and chroma of 3 or 4. The B3 and C
horizons have hue of 10YR or 2.5Y, value of 4 or 5, and
chroma of 3 through 6. These horizons are slightly acid
or neutral.
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The surface layer of map unit MaC2—Marshall silty
clay loam, 2 to 6 percent slopes, eroded, is thinner than
that defined in the range for the series, but this
difference does not alter the usefulness or behavior of
this soil.

Modale series

The Modale series consists of deep, somewhat poorly
drained soils. These soils are on bottom lands in the
Missouri River Valley. They have moderate permeability
in the upper part of the profile and slow permeability in
the lower part. The upper part of the profile formed in
silty, calcareous alluvium, and the lower part formed in
clayey alluvium. Slope ranges from 0 to 2 percent.

Modale soils are near Albaton, Haynie, and Onawa
soils. Albaton soils are clayey throughout the profile and
are at a slightly lower elevation than Modale soils.
Onawa soils have a clayey A horizon and a silty C
horizon. Haynie soils are silt loam throughout the profile
and are at a slightly higher elevation.

Typical pedon of Modale silt loam, 0 to 2 percent
slopes, 2,010 feet east and 150 feet south of northwest
corner sec. 29, T. 80 N., R. 45 W.

Ap—O0 to 7 inches; very dark grayish brown (2.5Y 3/2)
light silt loam, grayish brown (2.5Y 5/2) dry; weak
fine granular structure; slightly hard, very friable;
strong effervescence; moderately alkaline; abrupt
smooth boundary.

C1—7 to 24 inches; stratified dark grayish brown (2.5Y
4/2) and grayish brown (2.5Y 5/2) silt loam, grayish
brown (2.5Y 5/2) dry; many fine distinct yellowish
brown (10YR 5/6) motties; weak fine and medium
subangular blocky structure parting to weak fine
granular; slightly hard, very friable; strong
effervescence; moderately alkaline; abrupt smooth
boundary.

IIC2g—24 to 60 inches; dark grayish brown (2.5Y 4/2;
silty clay, grayish brown (2.5Y 5/2) dry; few fine
distinct yellowish brown (10YR 5/6 and 6/6)
mottles; moderate fine and medium blocky structure;
hard, very firm; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 6 to 10 inches
and is the same as the thickness of the A horizon.
Typically, the pedon is calcareous throughout, but in
some pedons the A horizon is noncalcareous. Reaction
is mildly alkaline or moderately alkaline throughout the
pedon.

The A horizon has value of 3 or 4 moist and 4 or 5 dry
and chroma of 1 or 2. It generally is silt loam, but in
some pedons it ranges to silty clay loam and very fine
sandy loam. The C1 horizon has hue of 10YR or 2.5Y,
value of 4 or 5 moist and 5 or 6 dry, and chroma of 2.
Typically, it is silt loam or very fine sandy loam, but it has
thin strata of fine sandy loam and silty clay in some
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pedons. The IIC horizon is dominantly silty clay but
ranges to clay.

Monona series

The Monona series consists of deep, well drained
soils. These soils are on uplands (fig. 14). They formed
in silty loess and have moderate permeability. Slope
ranges from 6 to 17 percent.
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Figure 14.—Profile of Monona silt loam. This deep soil
has a dark colored surface layer and a friable
subsoil. it formed in loess. The scale is in
feet.

Soil survey

Monona soils are near Marshall, Burchard, Ida, and
Judson soils. Marshall soils have more clay throughout
the pedon and are at a higher elevation than Monona
soils. Judson soils have a thicker A horizon, have a
darker colored control section, and are mainly on foot
slopes. Typically, Ida soils have less clay, have a thinner
A horizon, have carbonates at the surface, and are
commonly at a lower elevation. Burchard soils formed in
glacial till. They commonly have free carbonates higher
in the profile than in Monona soils, have more clay
throughout the profile, and generally are at a lower
elevation.

Typical pedon of Monona silt loam, 6 to 11 percent
slopes, 2,000 feet north and 200 feet east of southwest
corner sec. 33, T. 23 N,, R. 10 E.

Ap—o0 to 6 inches; very dark grayish brown (10YR 3/2)
silt loam, dark grayish brown (10YR 4/2) dry; weak
fine granular structure; slightly hard, friable; slightly
acid; abrupt smooth boundary.

A12—6 to 11 inches; very dark grayish brown (10YR
3/2) silt loam, dark grayish brown (10YR 4/2) dry;
weak medium granular structure; slightly hard,
friable; slightly acid; clear smooth boundary.

B1—11 to 15 inches; dark brown (10YR 3/3) silt loam,
brown (10YR 5/3) dry; weak fine subangular blocky
structure; slightly hard, friable; neutral; gradual
smooth boundary.

B2—15 to 30 inches; brown (10YR 4/3) silt loam, brown
(10YR 5/3) dry; weak fine subangular blocky
structure; slightly hard, friable; neutral; gradual
smooth boundary.

C1—30 to 44 inches; brown (10YR 5/3) silt loam; pale
brown (10YR 6/3) dry; few faint yellowish brown
(10YR 5/6) mottles; weak fine prismatic structure;
slightly hard, friable; neutral; gradual smooth
boundary.

C2—44 to 60 inches; brown (10YR 5/3) silt loam, pale
brown (10YR 6/3) dry; few fine faint yellowish brown
(10YR 5/6) and light gray (10YR 6/2) mottles;
massive; slightly hard, friable; neutral.

Typically, the thickness of the solum is about 30
inches but ranges from 24 to 40 inches. The depth to
free carbonates is commonly about 48 inches but ranges
from 40 to 72 inches. The thickness of the mollic
epipedon ranges from 10 to 16 inches.

The A horizon has value of 2 or 3 moist and 3 or 4 dry
and chroma of 1 or 2. It has clay content of 25 to 28
percent in most pedons. The A horizon is slightly acid or
medium acid. The B horizon is 12 to 24 inches thick. It
has value of 4 or 5 moist and 5 or 6 dry and chroma of 3
or 4. The B horizon has clay content of 23 to 30 percent.
It is slightly acid or neutral. The C horizon has value of 4
or 5 moist and 5 or 6 dry and chroma of 3 through 6. It
is neutral to moderately alkaline.

The surface layers of map units MnD2—Monona silt
loam, 6 to 11 percent slopes, eroded, and MnE2—
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Monona silt loam, 11 to 17 percent slopes, eroded, are
lighter colored and thinner than that defined in the range
for the series. These differences, however, do not alter
the usefulness or behavior of these soils.

Moody series

The Moody series consists of deep, well drained soils.
These soils are on uplands and stream terraces (fig. 15).
They formed in loess and have moderately slow
permeability. Slope ranges from 0 to 11 percent.

Figure 15.—Profile of Moody silty clay loam. This deep
soil has a granular surface layer and a
subangular blocky subsoil. 1t formed in loess.
The scale is in feet.
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Moody soils are near Belfore, Nora, and Judson soils.
Belfore soils have more clay in the B horizon and have
carbonates deeper in the profile than Moody soils. Nora
soils have less clay in the B horizon and have
carbonates nearer the surface. Judson soils have a
thicker mollic epipedon and are on foot slopes.

Typical pedon of Moody silty clay loam, 2 to 6 percent
slopes, 1,000 feet north and 40 feet east of southwest
corner sec. 10, T. 22 N., R. 8 E.

Ap—O0 to 7 inches; very dark grayish brown (10YR 3/2)
silty clay loam, dark grayish brown (10YR 4/2) dry;
weak fine granular structure; slightly hard, friable;
slightly acid; abrupt smooth boundary.

A12—7 to 11 inches; very dark brown (10YR 2/2) silty
clay loam, very dark grayish brown (10YR 3/2) dry;
weak fine subangular blocky structure parting to
weak fine and medium granular; slightly hard, friable;
slightly acid; clear wavy boundary.

B21—11 to 17 inches; dark brown (10YR 3/3) silty clay
loam, brown (10YR 4/3) dry; weak medium prismatic
structure parting to weak medium subangular blocky;
slightly hard, friable; slightly acid; clear wavy
boundary.

B22—17 to 34 inches; brown (10YR 4/3) silty clay loam,
brown (10YR 5/3) dry; moderate medium prismatic
structure parting to moderate medium subangular
blocky; slightly hard, friable; neutral; gradual smooth
boundary.

B23—34 to 46 inches; brown (10YR 5/3) silty clay loam,
pale brown (10YR 6/3) dry; moderate medium
prismatic structure parting to moderate medium
subangular blocky; slightly hard, friable; neutral;
gradual smooth boundary.

B3—46 to 53 inches; yellowish brown (10YR 4/4) silty
clay loam, light yellowish brown (10YR 6/4) dry; few
fine faint strong brown (7.5YR 5/6) relict mottles;
weak medium prismatic structure parting to weak
medium subangular blocky; slightly hard, friable;
neutral; gradual wavy boundary.

C—58 to 60 inches; yellowish brown (10YR 5/4) silty
clay loam, very pale brown (10YR 7/4) dry; few fine
faint strong brown (7.5YR 5/6) and gray (10YR 6/2)
mottles; massive; slightly hard, friable; neutral.

The mollic epipedon ranges from 10 to 17 inches in
thickness. It includes the A horizon and extends into the
upper part of the B horizon. The solum ranges from 30
to 58 inches in thickness. Depth to carbonates ranges
from 30 to 60 inches or more.

The A horizon has value of 2 or 3 moist and 3 or 4
dry. It is dominantly silty clay loam but ranges to silt
loam. The A horizon ranges from medium acid to neutral.
The B21 horizon has value of 2 or 3 moist and 3 or 4 dry
and chroma of 2 or 3. The B2 horizon unlike the B21
subhorizon most commonly has hue of 10YR or 2.5Y,
value of 3 through 5 moist and 5 or 6 dry, and chroma of
3 or 4. It is neutral or slightly acid. The C horizon has
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hue of 10YR or 2.5Y, value of 5 or 6 moist and 5
through 7 dry and chroma of 2 through 4. Typically, the
C horizon is silty clay loam, but in some pedons it is silt
loam. It is neutral or mildly alkaline.

In map units MoC2—Moody silty clay loam, 2 to 6
percent slopes, eroded, and MoD2—Moody silty clay
loam, 6 to 11 percent slopes, eroded, the surface layers
are thinner than that defined in the range for the series,
but this difference does not alter the usefulness or
behavior of these soils.

Nora series

The Nora series consists of deep, well drained soils.
‘These soils are on uplands (fig. 16). They formed in
calcareous loess and have moderate permeability. Slope
ranges from 6 to 15 percent.
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Figure 16.—Profile of Nora silty clay loam. Arrows indicate
the lower boundaries ot the surface layer and
subsoil, respectively. The scale is in feet.

Soil survey

Nora soils are near Crofton, Moody, and Judson sails.
Crofton soils do not have a mollic epipedon, are not so
well developed as Nora soils, and have free carbonates
at a shallower depth. Judson soils have a thicker mollic
epipedon and are on foot slopes. Moody soils have a
thicker solum, lime at a lower depth in the profile, and
more clay is in the control section.

Typical pedon of Nora silty clay loam, 6 to 11 percent
slopes, 2,525 feet west and 250 feet north of southeast
corner sec. 8, T.23 N,, R. 8 E.

A11—0 to 7 inches; very dark grayish brown (10YR 3/2)
silty clay loam, dark grayish brown (10YR 4/2) dry;
weak fine granular structure; slightly hard, friable;
neutral; abrupt smooth boundary.

A12—7 to 10 inches; very dark grayish brown (10YR
3/2) silty clay loam, dark grayish brown (10YR 4/2)
dry; weak fine subangular blocky structure parting to
weak fine and medium granular; slightly hard, friable;
neutral; clear wavy boundary. -

B21—10 to 14 inches; very dark grayish brown (10YR
3/2) silty clay loam, grayish brown (10YR 5/2) dry;
weak fine prismatic structure parting to weak
medium and fine subangular blocky; slightly hard,
friable; neutral; clear wavy boundary.

B22—14 to 20 inches; dark brown (10YR 4/3) silty clay
loam, brown (10YR 5/3) dry; weak medium prismatic
structure parting to weak medium subangular blocky;
slightly hard, friable; mildly alkaline; clear wavy
boundary.

B3ca—20 to 30 inches; olive brown (2.5Y 4/4) silt loam,
light yellowish brown (2.5Y 6/4) dry; weak medium
prismatic structure parting to weak fine subangular
blocky; slightly hard, friable; few fine soft
segregations of lime; strong effervescence;
moderately alkaline; clear wavy boundary.

C1ca—30 to 38 inches; light olive brown (2.5Y 5/4) silt
loam, light yellowish brown (2.5Y 6/4) dry; common
medium prominent yellowish brown (10YR 5/6) relict
mottles; weak coarse subangular blocky structure;
slightly hard, friable; few fine concretions of lime;
strong effervescence; moderately alkaline; clear
wavy boundary.

C2-—-38 to 60 inches; grayish brown (10YR 5/2) silt
loam, pale yellow (2.5Y 7/3) dry; common medium
prominent yellowish brown (10YR 5/6) relict mottles;
weak medium subangular blocky structure; slightly
hard, friable; common fine soft segregations of lime;
strong effervescence; moderately alkaline.

The thickness of the solum ranges from 18 to 34
inches. Typically, the depth to carbonates is 20 to 24
inches but ranges from 12 to 30 inches. The mollic
epipedon ranges from 7 to 15 inches in thickness and
extends into the B horizon in some pedons.

The A horizon has value of 2 or 3 moist and 3 or 4
dry. It is typically silty clay ioam but ranges to silt loam.
The A horizon is slightly acid or neutral. The B2 horizon
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has hue of 10YR or 2.5Y, value of 3 or 4 moist and 5 or
6 dry, and chroma of 3 or 4. It is silty clay loam or silt
loam ranging from 20 to 35 percent content of clay. The
B2 horizon is neutral or mildly alkaline. The C horizon
has hue of 10YR or 2.5Y, value of 4 through 6 moist and
5 through 7 dry, and chroma of 2 through 4.

In map units NoD2—Nora silty clay loam, 6 to 11
percent slopes, eroded, and NoE2—Nora silty clay loam,
11 to 15 percent slopes, eroded, the surface layers are
thinner and lighter colored than that defined in the range
for the series, but these differences do not alter the
usefulness or behavior of these soils.

Omadi series

The Omadi series consists of deep, moderately well
drained soils. These soils are on bottom lands in the
Missouri River Valley, mainly near bluffs on uplands
where the channels of creeks have been deepened or
straightened. They formed in silty, calcareous, stratified
alluvium and have moderate permeability. Slope is 0 to 1
percent.

Omadi soils are near Colo, Kennebec, and Holly
Springs soils. Colo soils are somewhat poorly drained,
are silty clay loam throughout the profile, and are
noncalcareous. Kennebec soils are not stratified and are
noncalcareous. Holly Springs soils are more poorly
drained than Omadi soils and have a clayey control
section.

Typical pedon of Omadi silt loam, 0 to 1 percent
slopes, 1,400 feet west and 400 feet south of northeast
corner sec. 6, T. 21 N.,, R. 11 E.

Ap—O0 to 8 inches; very dark gray (10YR 3/1) silt loam,
dark gray (10YR 4/1) dry; weak fine granular
structure; slightly hard, friable; neutral; abrupt
smooth boundary.

A12—8 to 15 inches; black (10YR 2/1) silt loam, dark
gray (10YR 4/1) dry; weak fine and medium
subangular blocky structure parting to weak fine
granular; slightly hard, friable; neutral; abrupt smooth
boundary.

A13—15 to 22 inches; black (10YR 2/1) silt loam, dark
gray (10YR 4/1) dry; weak fine subangular blocky
structure; slightly hard, friable; violent effervescence;
moderately alkaline; abrupt smooth boundary.

C1—22 to 46 inches; stratified very dark gray (10YR
3/1) and dark grayish brown (10YR 4/2) silt loam,
dark gray (10YR 4/1) and light brownish gray (10YR
6/2) dry; few fine faint reddish brown (5YR 4/3)
mottles; massive; slightly hard, friable; violent
effervescence; moderately alkaline; abrupt smooth
boundary.

C2—46 to 60 inches; very dark gray (10YR 3/1) silt
loam, dark grayish brown (10YR 4/2) dry; few fine
faint reddish brown (5YR 5/4) mottles; massive;
slightly hard, friable; violent effervescence;
moderately alkaline.
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The thickness of the solum ranges from 10 to 22
inches. Typically, carbonates are at a depth of 15
inches, but they range in depth from O to 20 inches.

The A horizon has value of 2 or 3 moist and 3 or 4 dry
and chroma of 1 or 2. It is dominantly silt loam, but is
silty clay loam in some pedons. The A horizon is neutral
to moderately alkaline. The C horizon has value of 2 or 3
moist and 3 through 6 dry and chroma of 1 or 2. It is
mildly alkaline or moderately alkaline.

Onawa series

The Onawa series consists of deep, somewhat poorly
drained soils. These soils are on bottom lands in the
Missouri River Valley. They formed in calcareous, clayey
and silty alluvium. They have slow permeability in the
upper part of the profile and moderate permeability in
the lower part. Slope ranges from 0 to 2 percent.

Onawa soils are commonly adjacent to Albaton,
Haynie, and Percival soils. Albaton soils are clayey
throughout the profile and are at a slightly lower
elevation than Onawa soils. Haynie soils are silty and are
at a slightly higher elevation. Percival soils are clayey in
the upper part of the profile and sandy in the lower part.

Typical pedon of Onawa silty clay, O to 2 percent
slopes, 800 feet north and 200 feet west of center of
sec. 29, T.80 N, R. 45 W.

Ap—o0 to 8 inches; very dark grayish brown (2.5Y 3/2)
silty clay, dark grayish brown (2.5Y 4/2) dry;
moderate fine granular structure; very hard, very
firm; strong effervescence; moderately alkaline;
abrupt smooth boundary.

C1—8 to 24 inches; dark grayish brown (2.5Y 4/2) silty
clay, grayish brown (2.5Y 5/2) dry; few fine faint
yellowish brown (10YR 5/6) and reddish brown
(5YR 4/4) mottles; moderate medium and fine
blocky structure; very hard, very firm; strong
effervescence; moderately alkaline; abrupt smooth
boundary.

IIC2—24 to 60 inches; stratified grayish brown (2.5Y 5/2)
silt loam and very fine sandy loam, light brownish
gray (2.5Y 6/2) dry; few fine faint yellowish brown
(10YR 5/6) mottles; soft, very friable; strong
effervescence; moderately alkaline.

The thickness of the solum ranges from 6 to 9 inches
and corresponds to the thickness of the A1 or Ap
horizon. Reaction is mildly alkaline or moderately alkaline
throughout the pedon.

The A horizon has hue of 10YR or 2.5Y and chroma of
1 or 2. It is dominantly silty clay, but in some pedons it is
silty clay loam. The C1 horizon has hue of 2.5Y or 5Y,
value of 4 or 5 moist and 5 or 6 dry, and chroma of 1 or
2. The IIC2 horizon has colors similar to the C1 horizon.
The C1 and IIC2 horizons are typically silt loam and very
fine sandy loam, but they commonly have thin lenses
less than 4 inches thick of loamy fine sand, silty clay
loam, and silty clay.
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Owego series

The Owego series consists of deep, somewhat poorly
drained soils. These soils are on bottom lands in the
Missouri River Valley. They formed in clayey and silty
alluvium and have very slow permeability. Slope is 0 to 1
percent.

Owego soils are near Albaton, Blyburg, Luton, and
Modale soils. Albaton and Luton soils are clayey
throughout the profile. Blyburg soils are coarse-silty and
are at a slightly higher elevation than Owego soils.
Modale soils are coarse-silty over clayey and are at a
slightly lower elevation.

Typical pedon of Owego silty clay, 0 to 1 percent
slopes, 1,000 feet south and 100 feet west of northeast
corner sec. 32, T. 23 N., R. 11 E.

Ap—0 to 6 inches; very dark gray (10YR 3/1) silty clay,
dark gray (10YR 4/1) dry; moderate fine subangular
blocky structure parting to moderate medium
granular; very hard, very firm; mildly alkaline; abrupt
smooth boundary.

C1—6 to 14 inches; dark gray (5Y 4/1) silty clay, gray
(5Y 5/1) dry; moderate medium subangular blocky
structure; hard, very firm; mildly alkaline; clear wavy
boundary.

C2—14 to 16 inches; dark grayish brown (2.5Y 4/2) silty
clay loam, grayish brown (2.5Y 5/2) dry; few fine
faint yellowish brown (10YR 5/6) mottles; moderate
medium and fine subangular blocky structure; hard,
friable; mildly alkaline; abrupt smooth boundary.

C3—16 to 25 inches; olive (5Y 4/3) silt loam, pale olive
(5Y 6/3) dry; common medium distinct brown
(7.5YR 4/4) mottles; massive; soft, very friable;
strong effervescence; moderately alkaline; abrupt
smooth boundary.

Ab1—25 to 30 inches; dark gray (5Y 4/1) silty clay, gray
(8Y 5/1) dry; few fine faint yellowish brown (10YR
5/6) mottles; moderate medium and fine subangular
blocky structure; very hard, very firm; slight
effervescence; moderately alkaline; abrupt smooth
boundary.

Ab2—30 to 44 inches; black (10YR 2/1) silty clay, dark
gray (10YR 4/1) dry; moderate medium and fine
subangular blocky structure; very hard, very firm;
slight effervescence; mildly alkaline; clear wavy
boundary.

Ab3—44 to 60 inches; very dark gray (10YR 3/1) silty
clay, dark gray (10YR 4/1) dry; few fine faint strong
brown (7.5YR 5/6) mottles; moderate medium
subangular blocky structure; very hard, very firm;
mildly alkaline.

The thickness of the solum is less than 20 inches and
in many pedons corresponds to the thickness of the Ap
or A1 horizon.

The A1 or Ap horizon has hue of 10YR or 2.5Y, value
of 2 or 3, and chroma of 1 or 2. Typically, it is silty clay,
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but it ranges to silty clay loam. The A1 horizon is neutral
or mildly alkaline. The C3 horizon has hue of 2.5Y or 5Y,
value of 4, and chroma of 2 or 3. Typically, it is silt loam,
but it is silty clay loam in some pedons and has clay
content of 15 to 30 percent. The C3 horizon ranges from
6 and 14 inches in thickness. The underlying clayey
horizon is commonly gleyed, mottled, and 48 to 56
percent clay. It is mildly alkaline or moderately alkaline.
In some pedons, the buried A horizon is absent.

Percival series

The Percival series consists of deep, somewhat poorly
drained soils. These soils are on bottom lands in ths
Missouri River Valley. They formed in calcareous, clayey
and sandy alluvium. These soils have slow permeability
in the upper part of the profile and rapid permeability in
the lower part. Slope ranges from 0 to 2 percent.

Percival soils are near Albaton, Haynie, and Onawa
soils. Albaton soils are clayey throughout the control
section and are at a slightly lower elevation than Percival
soils. Haynie soils contain less clay in the upper part of
the control section and are silty in the lower part; also,
they are at a slightly higher elevation. Onawa soils are
similar to Percival soils in the upper part of the control
section but are not sandy in the lower part and are at
about the same elevation.

Typical pedon of Percival silty clay, 0 to 2 percent
slopes, 2,320 feet north and 60 feet east of southwest
corner sec. 24, T. 20 N,, R. 11 E.

Ap—O0 to 8 inches; very dark gray (10YR 3/1) siity clay,
dark gray (10YR 4/1) dry; moderate fine and
medium granular structure; very hard, very firm;
slight effervescence; moderately alkaline; abrupt
smooth boundary.

C1g—8 to 19 inches; dark gray (5Y 4/1) silty clay, gray
(5Y 5/1) dry; few fine faint strong brown (7.5Y 5/6)
mottles; moderate fine and medium subangular
blocky structure; very hard, very firm; strong
effervescence; moderately alkaline; abrupt smooth
boundary.

[IC2—19 to 48 inches; stratified 50 percent gray (2.5Y
6/0) and dark grayish brown (2.5Y 4/2) and 50
percent light gray (2.5Y 7/0) fine sand, grayish
brown (2.5Y 5/2) dry; few fine faint strong brown
(7.5YR 5/6) mottles; single grain; loose; strong
effervescence; moderately alkaline; clear smooth
boundary.

1IC3—48 to 60 inches; stratified 70 percent gray (2.5Y
6/0) and grayish brown (2.5Y 5/2) and 30
percent light gray (2.5Y 7/0) fine sand, grayish brown
(2.5Y 6/2) dry; single grain; loose; strong
effervescence; moderately alkaline.

The thickness of the solum is less than 10 inches and
corresponds to the thickness of the A1 or Ap horizon.
Free carbonates are at or near the surface. Reaction is
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mildly alkaline or moderately alkaline throughout the
pedon. .

The A horizon has hue of 10YR or 2.5Y, value of 3
moist and 4 or 5 dry, and chroma of 1 or 2. Typically, it
is silty clay, but it ranges to silty clay loam. The C1g
horizon has hue of 5Y or 2.5Y, value of 4 or 5 moist and
5 or 6 dry, and chroma of 1 or 2. The IIC horizon has
hue of 2.5Y, value of 4 or 5 moist and 5 through 7 dry,
and chroma of 0 through 2. The lower part of the control
section below a depth of 18 to 24 inches is stratified
loamy fine sand or fine sand.

Salix series

The Salix series consists of deep, moderately well
drained soils. These soils are on bottom lands in the
Missouri River Valley. They formed in calcareous, silty
alluvium and have moderate permeability. Slope is 0 to 1
percent.

Salix soils are commonly adjacent to Blencoe, Blyburg,
Owego, and Woodbury soils. Blencoe soils are finer
textured in the upper part of the profile than Salix soils
and similar in the lower part. Blyburg soils are coarse-
silty and contain more very fine sand throughout the
profile. Owego and Woodbury soils are finer textured
throughout the profile. Typically, Blencoe, Owego, and
Woodbury soils are at a lower elevation, and Blyburg
soils are at about the same elevation.

Typical pedon of Salix silty clay loam, 0 to 1 percent
slopes, 300 feet north and 75 feet west of southeast
corner sec. 34, T.22 N, R. 11 E.

Ap—-O0 to 7 inches; black (10YR 2/1) silty clay loam, dark
gray (10YR 4/1) dry; weak fine granular structure;
slightly hard, friable; neutral; abrupt smooth
boundary.

A12—7 to 14 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; weak fine subangular
blocky structure; slightly hard, friable; neutral;
gradual smooth boundary.

A3—14 to 19 inches; very dark grayish brown (10YR
3/2) silty clay loam, dark gray (10YR 4/1) dry; weak
fine subangular blocky structure; slightly hard,
friable; neutral; gradual smooth boundary.

B21—19 to 26 inches; dark grayish brown (10YR 4/2)
silty clay loam, light brownish gray (10YR 6/2) dry;
weak medium subangular blocky structure; slightly
hard, friable; many very fine tubular pores and
wormcasts; strong effervescence; moderately
alkaline; gradual smooth boundary.

B22—26 to 30 inches; very dark grayish brown (2.5Y
3/2) silt loam, grayish brown (2.5Y 5/2) dry; weak
medium subangular blocky structure; slightly hard,
friable; strong effervescence; moderately alkaline;
gradual smooth boundary.

B3—30 to 34 inches; very dark grayish brown (2.5Y 3/2)
silt-loam, grayish brown (2.5Y 5/2) dry; few fine faint
yellowish brown (10YR 5/4) mottles; weak medium
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prismatic structure; slightly hard, friable; strong
effervescence; moderately alkaline; gradual smooth
boundary.

C1—34 to 48 inches; dark grayish brown (2.5Y 4/2) silt
loam, grayish brown (2.5Y 5/2) dry; few fine faint
yellowish brown (10YR 5/4) mottles; massive;
slightly hard, friable; few small soft masses of lime;
strong effervescence; moderately aikaline; gradual
smooth boundary.

C2—48 to 60 inches; dark grayish brown (2.5Y 4/2) silt
loam, light brownish gray (2.5Y 6/2) dry; few fine
faint yellowish brown (10YR 5/4) mottles; massive;
slightly hard, friable; few small soft masses of lime;
strong effervescence; moderately alkaline.

The thickness of the solum ranges from 24 to 36
inches. The thickness of the mollic epipedon ranges
from 16 to 23 inches. Free carbonates are below a
depth of 18 to 36 inches.

The A horizon has hue of 10YR, value of 2 or 3 moist
and 3 or 4 dry, and chroma of 1 or 2. Typically, the A
horizon is silty clay loam, but it is silt loam in some
pedons. It is slightly acid or neutral. The B horizon has
hue of 10YR in the upper part and grades to 2.5Y in the
lower part. It has value of 3 or 4 moist and 5 or 6 dry
and chroma 2 or 3. The B horizon is neutral or mildly
alkaline. The C horizon has hue of 10YR or 2.5Y, value
of 4 or 5 moist and 5 or 6 dry, and chroma of 2 or 3. It is
predominantly silt loam but is very fine sandy loam or
loam in some pedons. The C horizon is mildly alkaline or
moderately alkaline.

Sarpy series

The Sarpy series consists of deep, excessively drained
soils. These soils are on bottom lands in the Missouri
River Valley. They formed in calcareous, sandy alluvium
and have rapid permeability. Slope ranges from 0 to 6
percent.

Sarpy soils are commonly adjacent to Albaton, Carr,
Grable, and Haynie soils. Albaton soils are clayey. Carr
soils contain more silt and clay and less sand than Sarpy
soils. Grable soils have silt loam or very fine sandy loam
in the A horizon and upper part of the C horizon.
Typically, Haynie soils are silt ioam throughout the
profile. Typically, Sarpy soils are at a slightly higher
elevation than the associated soils and are commonly
adjacent to channels of the Missouri River.

Typical pedon of Sarpy fine sand, 0 to 6 percent
slopes, 1,500 feet north and 1,400 feet west of
southeast corner sec. 7, T. 20 N, R. 12 E.

A1—0 to 4 inches; dark grayish brown (10YR 4/2) fine
sand, grayish brown (10YR 5/2) dry; single grain;
loose; slight effervescence; moderately alkaline;
abrupt smooth boundary.

C1—4 to 36 inches; grayish brown (10YR 5/2) fine sand,
light brownish gray (10YR 6/2) dry; single grain;
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loose; strong effervescence; moderately alkaline;
clear wavy boundary.

C2—36 to 60 inches; grayish brown (10YR 5/2) fine
sand, light brownish gray (10YR 6/2) dry; few fine
faint yellowish brown (10YR 5/6) mottles; single
grain; loose; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 4 to 10 inches
and corresponds to the thickness of the A1 or Ap
horizon.

The A horizon has hue of 10YR, value of 3 or 4 moist
and 4 or 5 dry, and chroma of 1 through 3. It is loamy
fine sand or fine sand. In some pedons, this horizon
does not have free carbonates. The A horizon is neutral
to moderately alkaline. The C horizon has hue of 10YR
or 2.5Y, value of 4 through 6 moist and 5 or 6 dry, and
chroma of 2 through 4. Typically, it is fine sand, but it
ranges to loamy fine sand. This horizon contains thin
strata of finer textured material in some pedons. The C
horizon is mildly alkaline or moderately alkaline.

Solomon series

The Solomon series consists of deep, poorly drained
soils. These soils are on bottom lands in the Missouri
River Valley. They formed in calcareous, clayey alluvium
and have very slow permeability. Slope is 0 to 1 percent.

Solomon soils are commonly adjacent to Luton and
Holly Springs soils. Luton soils are similar to Solomon
soils in texture but are noncalcareous. Holly Springs soils
are similar to Solomon soils, except they are silty in the
upper part of the control section. Solomon soils are at a
slightly lower elevation than the associated soils.

Typical pedon of Solomon silty clay, 0 to 1 percent
slopes, 200 feet south and 20 feet east of northwest
corner sec. 17, T.21 N, R. 11 E.

Ap—20 to 6 inches; black (10YR 2/1) silty clay, very dark
gray (10YR 3/1) dry; strong fine and medium
granular structure; very hard, very firm; strong
effervescence; moderately alkaline; abrupt smooth
boundary.

A12—6 to 14 inches; black (10YR 2/1) silty clay, very
dark gray (10YR 3/1) dry; moderate fine blocky
structure; very hard, very firm; strong effervescence;
moderately alkaline; gradual smooth boundary.

A13—14 to 20 inches; black (10YR 2/1) silty clay, very
dark gray (10YR 3/1) dry; moderate medium and
fine subangular blocky structure; very hard, very
firm; many small concretions of carbonate; many
small snail shells; strong effervescence; moderately
alkaline; diffuse smooth boundary.

B2g—20 to 40 inches; very dark gray (10YR 3/1) silty
clay, dark gray (10YR 4/1) dry; few fine faint brown
(10YR 5/3) mottles; moderate medium and fine
subangular blocky structure; very hard, very firm;
many small concretions of carbonate; many small
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snail shells; strong effervescence; moderately
alkaline; diffuse smooth boundary.

C1g—40 to 60 inches; dark gray (10YR 4/1) silty clay,
gray (10YR 5/1) dry; few fine faint brown (10YR
5/3) mottles; massive; very-hard, very firm; many
small concretions of carbonate; strong:
effervescence; moderately alkaline.

The thickness of the solum ranges from 40 to 60
inches. The thickness of the mollic epipedon ranges
from 15 to 40 inches. Depth to free carbonates is less
than 10 inches.

The A horizon has hue of 10YR or 2.5Y, value of 2 or
3 moist and 3 or 4 dry, and chroma of 1 or 2. It is
dominantly silty clay but ranges from silty clay loam to
clay. The A horizon is mildly alkaline or moderately
alkaline. The Bg horizon has hue of 10YR, 2.5Y, or 5Y,
value of 2 through 4 moist and 3 through 5 dry, and
chroma of 1 or 2. it is dominantly silty clay, but it is clay
in some pedons. The Bg horizon is moderately alkaline
or strongly alkaline. The C horizon has hue of 10YR or
2.5Y, value of 3 through 5 moist and 4 through 6 dry,
and chroma of 1 or 2. It is silty clay or clay and is mildly
alkaline or strongly alkaline.

Steinauer series

The Steinauer series consists of deep, somewhat
excessively drained soils. These soils are on uplands
(fig. 17). They formed in calcareous, glacial till and have
moderately slow permeability. Slope ranges from 11 to
30 percent.

Steinauer soils are near Ida, Monona, and Burchard
soils. Ida and Monona soils have less sand than
Steinauer soils, do not have pebbles and stones in the
control section, and formed in loess. In addition, Monona
soils have a thicker solum. Burchard soils have a thicker
solum, are more strongly developed, and are leached of
carbonates to a greater depth.

Typical pedon of Steinauer clay loam, 11 to 30 percent
slopes, eroded, 350 feet west and 75 feet south of
northeast corner sec. 33, T. 23 N, R. 10 E.

Ap—o0 to 7 inches; dark grayish brown (10YR 4/2) clay
loam, grayish brown (10YR 5/2) dry; weak fine
subangular blocky structure; hard, firm; violent
effervescence; mildly alkaline; abrupt smooth
boundary.

C1—7 to 25 inches; pale brown (10YR 6/3) clay loam,
very pale brown (10YR 7/3) dry; few fine faint
reddish brown (5YR 5/4) mottles; moderate medium
prismatic structure parting to moderate medium
subangular blocky; hard, firm; soft masses of lime;
violent effervescence; moderately alkaline; clear
wavy boundary.

C2—25 to 60 inches; light yellowish brown (10YR 6/4)
clay loam, very pale brown (10YR 7/4) dry; common
medium distinct reddish brown (5YR 5/4) mottles;
weak coarse prismatic structure; common
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Figure 17.—Profile of Steinauer clay loam. This deep soil
is weakly developed and formed in calcareous
glacial till. The scale is in feet.

concretions of lime; few medium stones; violent
effervescence; moderately alkaline.

The thickness of the solum ranges from 8 to 15
inches, depending mainly on steepness of the slope and
the vegetative cover. The content of pebbles and stones
on the surface and in the profile ranges from less than 1
percent to 10 percent, by volume. Free carbonates are
near the surface and range to a depth of about 14
inches. Reaction is mildly alkaline or moderately alkaline
throughout the pedon.

The A horizon has value of 4 or 5 moist and 5 or 6 dry
and chroma of 2. In some pedons, this horizon is thin,
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dark colored, and less than 6 inches thick. The A horizon
is dominantly clay loam but ranges from loam to gravelly
clay loam. The AC horizon, if present, has hue of 10YR
or 2.5Y, value of 5 or.6, and chroma of 2 through 4. The
C horizon has hue of 10YR or 2.5Y, value of 5 or 6 moist
and 6 or 7 dry, and chroma of 2 through 4. The C
horizon dominantly is clay loam but is loam in some.
pedons. This horizon contains thin layers of clay and
seams or pockets of sand and gravel. In the C horizon,
the stones, pebbles, lime concretions, and iron
concretions vary in size and amount from pedon to
pedon.

Woodbury series

The Woodbury series consists of deep, somewhat
poorly drained soils. These soils are on bottom lands in
the Missouri River Valley. The upper part of the profile
formed in clayey, alluvial sediment, and the lower part
formed in silty, alluvial sediment. These soils have slow
permeability in the upper part of the profile and
moderate permeability in the lower part. Slope ranges
from O to 2 percent.

Woodbury soils are near Blencoe, Blyburg, and Salix
soils. Blencoe soils have less clay in the upper part of
the B horizon than Woodbury soils and are at a slightly
higher elevation. Blyburg soils are better drained, have
less clay in the profile, and are at a higher elevation.
Salix soils are better drained and have less clay in the B
horizon.

Typical pedon of Woodbury silty clay, 0 to 2 percent
slopes, 750 feet south and 100 feet west of northeast
corner sec. 3, T. 21 N, R. 11 E.

Ap—0 to 9 inches; very dark gray (10YR 3/1) silty clay,
dark gray (10YR 4/1) dry; weak medium granular
structure; very hard, very firm; neutral; abrupt
smooth boundary.

A12—9 to 17 inches; black (10YR 2/1) silty clay, very
dark gray (10YR 3/1) dry; weak subangular blocky
structure; very hard, very firm; neutral; clear wavy
boundary.

A3—17 to 22 inches; black (10YR 2/1) silty clay, very
dark gray (10YR 3/1) dry; few fine distinct brown
(7.5YR 5/4) mottles; weak medium subangular
blocky structure; very hard, very firm; neutral; clear
wavy boundary.

B21—22 to 26 inches; very dark grayish brown (10YR
3/2) and dark grayish brown (2.5Y 4/2) silty clay,
grayish brown (2.5Y 5/2) dry; few fine distinct
yellowish brown (10YR 5/6) mottles; moderate
medium and fine subangular blocky structure; very
hard, very firm; neutral; clear wavy boundary.

B22g—26 to 36 inches; dark grayish brown (2.5Y 4/2)
silty clay, grayish brown (2.5Y 5/2) dry; few fine
distinct yellowish brown (10YR 5/6) mottles;
moderate medium and fine subangular blocky
structure; very hard, very firm; neutral; clear wavy
boundary.
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B3—36 to 42 inches; dark grayish brown (2.5Y 4/2) silty
clay loam, light olive brown (2.5Y 5/4) dry; common
fine distinct yellowish brown (10YR 5/4) mottles;
weak medium prismatic structure parting to weak
fine subangular blocky; hard, friable; neutral; clear
wavy boundary.

C—42 to 60 inches; grayish brown (2.5Y 5/2) silt loam,
light brownish gray (2.5Y 6/2) dry; common fine
distinct yellowish brown (10YR 5/4) mottles;
massive; few thin lenses of loamy fine sand and fine
sand below a depth of 48 inches; slightly hard, very
friable; slight effervescence; mildly alkaline.

The thickness of the solum ranges from 36 to 48
inches. The thickness of the mollic epipedon ranges
from 16 to 30 inches in most pedons.

The A horizon has value of 2 or 3 moist and 3 or 4 dry
and chroma of 1 or 2. It is dominantly silty clay but is
silty clay loam in some pedons. The A horizon is slightly
acid or neutral. The B2 horizon has hue of 10YR, 2.5Y,
or 5Y, value of 4 moist and 5 dry, and chroma of 2. It
ranges from 40 to 50 percent clay. The B3 horizon has
hue of 5Y and 2.5Y, value of 4 moist and 5 dry, and
chroma of 2 through 4. it is silty clay loam ranging from
28 to 35 percent clay. The B3 horizon is slightly acid or
neutral. The C horizon has hue of 5Y or 2.5Y, value of 4
or 5 moist and 5 or 6 dry, and chroma of 2 or 4. It is silty
clay loam and is neutral or mildly alkaline.

Zook series

The Zook series consists of deep, poorly drained soils.
These soils are on bottom lands. They formed in silty
and clayey alluvium and have slow permeability. Slope
ranges from O to 2 percent.

Zook soils are near Colo and Holly Springs soils. Colo
soils contain less clay in the control section and are
slightly higher in elevation than Zook soils. Holly Springs
soils are calcareous throughout the profile, have less
clay in the upper part of the control section, and are at a
slightly higher elevation.

Typical pedon of Zook silty clay loam, 0 to 1 percent
slopes, 2,600 feet north and 50 feet west of southeast
corner sec. 3, T.23 N., R. 8 E.

Ap—O0 to 8 inches; black (10YR 2/1) silty clay loam, ven
dark gray (10YR 3/1) dry; weak fine and medium
granular structure; hard, firm; neutral; abrupt smooth
boundary.

A12—8 to 17 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; moderate medium
and fine granular structure; hard, firm; slightly acid;
gradual smooth boundary.

A13—17 to 20 inches; black (10YR .2/1) silty clay loam,
very dark gray (10YR 3/1) dry; moderate medium
prismatic structure parting to moderate fine and
medium subangular blocky; hard, firm; slightly acid;
gradual smooth boundary.

A3—20 to 29 inches; black (10YR 2/1) silty clay, very
dark gray (10YR 3/1) dry; moderate medium
prismatic structure parting to moderate medium and
fine subangular blocky; very hard, very firm, very
sticky; shiny faces on peds; slightly acid; gradual
smooth boundary.

B2g—29 to 45 inches; very dark gray (10YR 3/1) silty
clay, dark gray (10YR 4/1) dry; moderate medium
prismatic structure parting to moderate medium
subangular blocky; very hard, very firm, very sticky;
shiny faces on peds; neutral; gradual smooth
boundary.

Cg—45 to 60 inches; dark gray (10YR 4/1) silty clay,
gray (10YR 5/1) dry; massive; very hard, very firm,
very sticky; neutral.

Typically, the thickness of the solum is more than 40
inches and ranges from 36 to 60 inches. The thickness
of the mollic epipedon ranges from 36 to 50 inches.
Typically, the pedon is noncalcareous to a depth of 50
inches. The control section has clay content of 40 to 46
percent, and the content of clay remains constant to a
depth of 4 feet or more. Reaction is neutral or mildly
alkaline.

The A horizon has value of 2 in the upper part and 2
or 3 in the lower part and chroma of 0 or 1. The A
horizon is dominantly silty clay loam but ranges from silt
loam to silty clay. It is medium acid through neutral. The
B and C horizons have hue of 10YR to 5Y, value of 3 or

4 moist and 4 or 5 dry, and chroma of 1.
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factors of soil formation

Soil is produced by soil-forming processes that act on
materials deposited or accumulated by geologic
agencies. The characteristics of the soil at any given
point are determined by (1) the physical and
mineralogical composition of the parent material, (2) the
climate under which the soil material has accumulated
and existed since accumulation, (3) the plant and animal
life on and in the soil, (4) the relief, or lay of the land,
and (5) the length of time the forces of soil formation
have acted on the soil material.

Climate and plant and animal life, chiefly plants, are
active factors of soil formation. They act on the parent
material that has accumulated through the weathering of
rocks and slowly change it to a natural body that has
genetically related horizons. The effects of climate and
plant and animal life are conditioned by relief. Parent
material also affects the kind of soil profile that is formed
and in extreme cases determines it almost entirely.
Finally, time is needed for changing the parent material
into a soil profile. it may be much or little, but some time
is always required for differentiation of soil horizons.
Usually, a long time is required for the development of
distinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effect of any one factor unless
conditions are specified for the other four. Many of the
processes of soil development are unknown.

parent material

Parent material is the disintegrated and partly
weathered rock in which soil forms. it determines the
mineralogical and chemical composition of soil. The soils
of Burt County formed in Peorian loess and a younger
loess, glacial till, weathered sandstone, colluvium, and
alluvium.

Loess in Burt County is brown or yellowish brown,
friable, calcareous material that was blown out of stream
valleys and deposited by the wind on uplands. It consists
mostly of silt but contains some clay and small amounts
of sand. The thickness of the loess deposits is most
commonly 8 to 40 feet but ranges from a few feet to
more than 100 feet. Belfore, Moody, Crofton, Marshall,
Monona, and Ida soils formed in this material.

Beneath the Peorian loess is a thin layer of reddish
brown or strong brown material of the Loveland
Formation. It is exposed on some of the steeper side

slopes in the eastern part of the uplands. This material is
assumed by many to be of loessial origin. No soils are
mapped in this material in Burt County.

Beneath the Loveland Formation is glacial till of
Kansan age. This material is exposed on some side
slopes along some of the major streams and in deep
gullies. It is clayey and contains pebbles, small stones,
pockets of soft carbonates, and sand. The glacial till is
fairly thick, ranging from a few feet to a 150 feet or
more. The total acreage of soils formed in glacial till in
Burt County is rather small. Burchard and Steinauer soils
formed in this material.

Colluvium is on foot slopes at the base of steeper
uplands. It consists of recent, deep, friable material
deposited by the combined effects of gravity and moving
water. The colluvium is mostly silt but contains some
clay and a small amount of sand. It is mainly dark
grayish brown or brown and generally is 3 to 6 feet thick.
In Burt County, only Judson soils formed in colluvium.

Alluvium is water-deposited sediment on stream
terraces and bottom lands. In Burt County, the texture of
this sediment ranges from clay to fine sand. Because
fresh deposits are laid down by floodwater after heavy
rains or by rapidly flowing melt water, soils formed in
alluvium are immature. The alluvium in flood plains of the
Missouri River consists of sediment transported by the
river and is material derived from erosion upstream and
outside the county. Some of the soils formed in this
alluvium are Albaton, Blyburg, Luton, Solomon, and
Sarpy soils.

The alluvium in flood plains of Blackbird Creek, Logan
Creek, and other upland streams consists of mixed
deposits transported by the streams. This material is
derived from adjacent uplands and upland areas that are
outside the county but similar in origin. Some of the soils
that formed in this alluvium are Zook, Colo, Calco, and
Kennebec soils.

Several formations of sandstone and shale bedrock
are exposed at the surface in Burt County. Boone soils
are moderately deep over sandstone and formed from
material that weathered from sandstone. None of the
soils in this survey formed in material derived from shale.

climate
Climate affects the formation of soils through its

influence on the rate of weathering and reworking of
parent material by rainfall, temperature, and wind.
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Because soil formation progresses slowly when the soil
is dry, soils in arid regions generally are less well
developed than those in humid regions. The amount of
moisture, the length of the growing season, and the
prevailing temperature during the growing season affect
the amount of vegetation which is the principal source
of organic matter in soils. These same factors directly
affect the activity of the micro- organlsms that convert
'organlc mattér to Humus. Wind also is ‘an important
factor,in that it can remove the top layer.of. soil or
deposrt a mantle of sedlment on soil.

Burt County hasa, contlnental cllmate characterized by
wide day -to- day and season-to season varratlon TN

}

The, average, snowfall, is,about, 31§|nches per year ;, e
rThe clrmate is’ falrlywumform throughout the\county s
Differences m “the sons from oné placerto another.

the steepen sorls’andern _ls' that are exposed more ;

dlrectly to the wrnd than m' he nearly level. sorls,‘ even

though ralnfall |s the same Erosron,twhlch is. caused lby

raln,,meltlng snow and wmd {can prevent development3
h'

of aﬁt ck surface Iayer specrallg on the steeper, areas.

RV

plant:and..animal. life.
After P regt matenal |s"deposrtedj bacteria ‘fungr andj‘

other srmp e forms*of I|fe mvade it In sequence and
after’ a tlme |n Burt County, prame grasses‘began 0
f

productrve by brrnglng nutnents from the deeper horlzons

n nbuted soluble mlnerals’such as calcrum} ~

r Plant roots’ not
useful nutnents for plant but also hélp“>
develop better sorl structure and help aerate the soulv 2

When plants decay, mlcro organrsms such as' bacten
nematodes;-and ‘protozoa, ‘break’ down the organlc"m““
matter into, stable humus. Nitrogen-fixing bacter' ‘

nodul'es"o‘n thé‘ ’r_?)otsfof’ '

L R AR I R Ol ] ¥
certaln |egumes remove

anlmals as mrlllped s" splders"’and mltes also act up )
organic matter‘and decompose it'into’ hiimus. # Sz
Earthworms, insects, and small burrowing animals, affect,
the formation of soils by mixing and working the orgamc“
and mineral: matter. Thé: -MiXing iEnd worklng tenditor~/
speed: soil' developmentiand: make<the:soil’ more “friabléir
The accumulation'of:decayed organic mattér-gradually:

darkens the color and changes the physical and
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chemical characteristics of the surface layer. The soil is
enriched with plant nutrients from the decaying organic
matter. The tilth is improved, permeability to air and
water is established, and water movement into the soil
and through the soil is increased. In Burt County,
Belfore,\CaIco .Colo,; Judson, Marshall, and the. uneroded
Moody:soils’have hrgh content of organic matter; -5 i< *
Crofton, Ida,. Percival,. Sarpy, and Steinauer. soils_have.....
low content of organic matter.

relief

Relief, or lay of the-lard; ififluences thé formation of .
sonllmalnly throuigh'its effect on drarna'g"e‘frunoff ‘andr‘H i
vegetatlve growth“ The: degree of slope, ‘$hape'of the '
stirface, and- permeabrllty of-the oIl determme’ the: rate
of runoff the intérnal dramage ‘and the morsture content
of the*soil. Internal dralnage and avarlablllty of morstur :
are |mportant factors in formlng the' honzons 'of -a SOI|

On steep and very steep"slopes where runoff |s rapld

have stronger development and more d{ls:‘t r]ct sorl X {.
horizons than the ‘steeper soils. They abso‘rb more,t,T
moisture,-and. this - moisture penetrates deeperllnto the
profrle Consequently, I|me and plant nutrients-are - .- +; -
leached. to,a:greater. depth and a B- honzon develops ot
The- nearlyslevel and-gently. slopmg Marshall and Moody
soils and the nearlylevel. Belfore -soils: have drstmct G
horizons. ‘

Some of the nearly level soils on bottom. lahds’are s s&
somewhatrpoorlyrdralned,or poorly,drained. because .of
slow,runoff;or.a -highy water table.-Where: runoff is slow,)w
water. penetrates the; soll~causes srltrto weather to-clay;,-
and Ieaches certain- elements mto, Iower horlzons Where
the_w,atserztab,le\.l.s moderately high,:water is, brought from:
the zone of saturation to the root zone by capillary,_ ... e
action-and-isiused|by plantsxiThe moisture;in:the.soil- :
affects: the:kind~and; amountiofrvegetation; whichrinzturn::
influences soil~developrment. In;Burt.County; the = - y:iisvu
BlencoezColo,>Calco;rand:Modale .soils:are! sOmew.hat,r
poorly: drained;:and:the:Albaton, . Forneyi'SoIom”on,xfandm
Zook:soilsiare ‘poorlyidraineds sud o2t U 31 . Yoo

Différerices in:the lay of the:land* slow:some proce‘sse‘s
of horfzon differentiation a'nd ‘hasten: 'othe'r's‘ ‘Flelie‘f is%a. i
gentle slopes’ have a thiek: solum ahd dlstmct horlzon' iid
soilsithat:have’ stéeper slopes Havésa thinAer soluim and?
less distinct horizons.
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time

Differences in the amount of time that parent materials
have been exposed to soil-forming processes are

reflected in the characteristics and properties of the soils.

A long time is required for the development of a mature
or old soil. The longer parent material is exposed to soil
weathering and soil development, the more nearly it will
have a profile in equilibrium with the environment. A
mature or old soil will have been in place long enough
for climate, animal and plant life, and relief to have
altered the parent material into a developed soil profile.
The soil that has a mature profile will have a dark
colored surface layer and a distinct subsoil. in Burt
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County, Marshall, Monona, Belfore, and Moody soils are
examples of mature soils that have expressed horizons.
Nearly all the soils on bottom lands do not have a well
developed profile because they formed in recently
deposited alluvial sediment. Examples of these soils in
Burt County are Haynie, Sarpy, Modale, Forney, and
Grable soils. Some soils in Burt County are not mature
because of the steepness of slope. On such soils,
erosion has removed the developed soil material, and
new material is exposed to weathering. Therefore, the
steep and very steep Ida soils, the moderately steep and
steep Steinauer soils, and the strongly sloping and
moderately steep Crofton soils are immature or young.
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ABC soil. A soil having an A, a B, and a C horizon.

AC soil. A soil having only an A and a C horizon.
Commonly such soil formed in recent alluvium or on
steep rocky slopes.

Aeration, soil. The exchange of air in soil with air from
the atmosphere. The air in a well aerated soil is
similar to that in the atmosphere; the air in a poorly
aerated soil is considerably higher in carbon dioxide
and lower in oxygen.

Aggregate, soil. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or-logging.

Alkali (sodic) soil. A soil having so high a degree of
alkalinity (pH 8.5 or higher), or so high a percentage
of exchangeable sodium (15 percent or more of the
total exchangeable bases), or both, that plant
growth is restricted.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Association, soil. A group of soils geographically
associated in a characteristic repeating.pattern and
defined and delineated as a single map unit.

Available water capacity (available moisture capacity).
The capacity of soils to hold water available for use
by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches
Very low. rrereere e eeanuetetesntnnnanae e s enene Oto3
LOW.eoiieerererreieerececreesavenenns evereeereennrernesaesnenesares 3to6
Moderate.. 6to9
High SOOI 9to 12
Very high......coovvvevniecenne FETO— more than 12

Base saturation. The degree to which material having
cation exchange properties is saturated with
exchangeable bases (sum of Ca, Mg, Na, K),
expressed as a percentage of the total cation
exchange capacity.

Bedding planes. Fine stratifications, less than 5
millimeters thick, in unconsolidated alluvial, eolian,
lacustrine, or marine sediments.

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface.

Bench terrace. A raised, level or nearly level strip of
earth constructed on or nearly on the contour,
supported by a barrier of rocks or similar material,
and designed to make the soil suitable for tillage
and to prevent accelerated erosion.

Bottom land. The normal flood plain of a stream,
subject to flooding.

Calcareous soil. A soil containing enough calcium
carbonate (commonly combined with magnesium
carbonate) to effervesce visibly when treated with
cold, dilute hydrochloric acid.

Capillary water. Water held as a film around soil
particles and in tuny spaces between particles.
Surface tension is the adhesive force that holds
caplllary water in the soil.

Cation. An ion carrying a positive charge of electncny
The common soil cations are calcium, potassium,
magnesium, sodium, and hydrogen.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that shatter or loosen hard,
compact layers to depths below normal plow depth.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt. '

Claypan. A slowly permeable soil horizon that contains
much more clay than the horizons above it. A
claypan is commonly hard when dry and plastic or
stiff when wet.

Climax vegetation. The stabilized plant community on a
particular site. The plant cover reproduces itself and
does not change so long as the environment
remains the same.

Coarse fragments. If round, mineral or rock particles 2
millimeters to 25 centimeters (10 inches) in.
diameter,; if flat, mineral or rock particles (flagstone)
15.2 to 38.1 centimeters (6 to 15 inches) long.

Coarse textured soil. Sand or loamy sand.

Colluvium. Soil material, rock fragments, or both moved
by creep, slide, or local wash and deposited at the
base of steep slopes.

Complex slope. Irregular or variable slope Planning or
constructing terraces, diversions, and other water-
control measures on a complex slope is difficult.

Complex, soil. A map unit of two or more kinds of soil in
such an intricate pattern or so small in area that it is
not practical to map them separately at the selected
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scale of mapping. The pattern and proportion of the
soils are somewhat similar in all areas.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The
composition of most concretions is unlike that of the
surrounding soil. Calcium carbonate and iron oxide
are common compounds in concretions.

Conservation tillage. A tillage system that does not
invert the soil and that leaves all or part of the crop
residue on the surface throughout the year.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate
pressure between thumb and forefinger, but
resistance is distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft.—When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard,; little affected by moistening.

Contour stripcropping. Growing crops in strips that
follow the contour. Strips of grass or close-growing
crops are alternated with strips of clean-tilled crops
or summer fallow.

Control section. The part of the soil on which
classification is based. The thickness varies among
different kinds of soil, but for many it is that part of
the soil profile between depths of 10 inches and 40
or 80 inches.

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Deferred grazing. Postponing grazing or resting grazing
land for a prescribed period.

Depth, soil. The total thickness of weathered soil
material over mixed sand and gravel or bedrock. In
this survey the classes of soil depth are—very
shallow, 0 to 10 inches; shallow, 10 to 20 inches;
moderately deep, 20 to 40 inches; and deep, more
than 40 inches.
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Diversion (or diversion terrace). A ridge of earth,
generally a terrace, built to protect downslope areas
by diverting runoff from its natural course.

Drainage class (natural). Refers to the removal of water
from the soil. Drainage classes are determined on

-thesbasis of an-overall' evaluation of water removal
as influenced by climate, slope, and position on the
landscape. Precipitation, runoff, amount of moisture
infiltrating the soil, and rate of water movement
through the soil affect the degree and duration of
wetness. Seven classes of natural soil drainage are
recognized:

Excessively drained.—Water is removed from the
soil very rapidly. The soils in this class generally are
free of mottles throughout. They commonly are
shallow, very porous, or steep, or a combination of
these.

Somewhat excessively drained.—Water is removed
from the soil rapidly. The soils in this class generally
are free of mottles throughout. They commonly are
shallow or moderately deep, very porous, or steep,
or a combination of these.

Well drained.—Water is removed from the soil so
readily that the upper 40 inches generally does not
have the mottles or dull colors related to wetness.

Moderately well drained.—Water is removed from
the soil so slowly that the upper 20 to 40 inches has
the mottles or dull colors related to wetness. The
soils in this class commonly have a slowly
permeable layer, have a water table, or receive
runoff or seepage, or they are characterized by a
combination of these.

Somewhat poorly drained.—Water is removed from
the soil so slowly.that the upper 10 to 20 inches has
the mottles or dull colors related to wetness. The
soils in this class commonly have a slowly
permeable layer, have a water table, or receive
runoff or seepage, or they are characterized by a
combination of these.

Poorly drained.—Water is removed so slowly that
either the soil is periodically saturated or the upper
10 inches has the mottles or dull colors related to
wetness. The soils in this class commonly have a
slowly permeable layer, have a water table, or -
receive runoff or seepage, or they are characterized
by a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water is at or on the surface
most of the time. The soils in this class commonly
have a slowly permeable layer, have a water table,
or receive runoff or seepage, or they are
characterized by a combination of these.

Drainage, surface. Runoff, or surface flow of water,
from an area.

Eolian soil material. Earthy parent material accumulated
through wind action; commonly refers to sandy
material in dunes or to loess in blankets on the
surface.
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Erosion. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic
processes acting over long geologic periods and
resulting in the wearing away-of-mountains and the
building up of such landscape features as flood
plains and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the
activities of man or other animals or of a
catastrophe in nature, for example, fire, that
exposes the surface.

Excess fines (in tables). Excess silt and clay in the soil.
The soil does not provide a source of gravel or sand
for construction purposes.

Excess lime (in tables). Excess carbonates in the soil
that restrict the growth of some plants.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Field moisture capacity. The moisture content of a soil,
expressed as a percentage of the ovendry weight,
after the gravitational, or free, water has drained
away; the field moisture content 2 or 3 days after a
soaking rain; also called normal field capacity,
normal moisture capacity, or capillary capacity.

Fine textured soil. Sandy clay, silty clay, and clay.

First bottom. The normal flood plain of a stream,
subject to frequent or occasional flooding.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Foot slope. The inclined surface at the base of a hill.

Frost action (in tables). Freezing and thawing of soil
moisture. Frost action can damage roads, buildings
and other structures, and plant roots.

Genesis, soil. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Glacial outwash (geology). Gravel, sand, and silt,
commonly stratified, deposited by glacial melt water.

Glacial till (geology). Unsorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders
transported and deposited by glacial ice.

Gleyed soil. Soil that formed under poor drainage,
resulting in the reduction of iron and other elements
in the profile and in gray colors and mottles.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as
protection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.
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Gravelly soil material. Material that is 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5
centimeters) in diameter.

Green manure crop (agronomy). A soil-improving crop
grown to be plowed under in an early stage of
maturity or soon after maturity.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table.

Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a
rill is one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Horizon, soil. A layer of soil, approximately paratlel to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an upper case letter represents the major
horizons. Numbers or lower case letters that follow
represent subdivisions of the major horizons. An
explanation of the subdivisions is given in the So//
Survey Manual. The major horizons of mineral soil
are as follows:

O horizon.—An organic layer of fresh and decaying
plant residue at the surface of a mineral soil.

A horizon.—The mineral horizon at or near the
surface in which an accumulation of humified
organic matter is mixed with the mineral material.
Also, a plowed surface horizon, most of which was
originally part of a B horizon.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of transition from the
overlying A to the underlying C horizon. The B
horizon also has distinctive characteristics such as
(1) accumulation of clay, sesquioxides, humus, or a
combination of these; (2) prismatic or blocky
structure; (3) redder or browner colors than those in
the A horizon; or (4) a combination of these. The
combined A and B horizons are generally called the
solum, or true soil. If a soil does not have a B
horizon, the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-
forming processes and does not have the properties
typical of the A or B horizon. The material of a C
“horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
that in the solum, the Roman numeral |l precedes
the letter C.

R layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.

Hydrologic soil groups. Refers to soils grouped
according to their runoff-producing characteristics.
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The chief consideration.is the inherent capacity of
soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered
but are separate factors in predicting runoff. Soils
are assigned to four groups. In group A are soils
having a high infiltration rate when thoroughly wet
and having a low runoff potential: They are mainly
deep, well drained, and sandy or gravelly. In group
D, at the other extreme, are soils having a very slow
infiltration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is
undrained. »

Increasers. Species in the climax vegetation that -
increase in amount as the more desirable plants are
reduced by close grazing. Increasers commonly are
the shorter plants and the less palatable to
livestock.

Infiltration. The downward entry of water into the
immediate surface of soil or other material, as
contrasted with percolation, which is movement of
water through soil layers or material.

Intake rate. The average rate of water entering the soil
under irrigation. Most soils.have a fast initial rate;
the rate decreases with application time. Therefore,
intake rate for design purposes is not a constant but
is a variable depending on the net irrigation
application. The rate of water intake-in inches per
hour is expressed as follows:.

Less than 0.2 very low
0.2 10 0.4, low
0.4 10 0.75 moderately low
0.75to 1.25 ..moderate
1.25t0 1.75 moderately high
1.751t0 2.5..... . . ..high
More than 2.5 .very high’

Invaders. On range, plants that encroach into an area
and grow after the climax vegetation has been
reduced by grazing. Generally, invader plants follow
disturbance of the surface.

Irrigation. Application of water to soils to assist in
production of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders:
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controlled flooding.—Water is released at intervals
from closely spaced field ditches and distributed
-uniformly over.the field.

Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
.crops or in orchards so that it flows in only one.
direction.

Drip (or trickle).—Water is applied slowly and under
low pressure to the surface of the soil or into the
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soil through such applicators as emitters, porous
tubing, or perforated pipe. ’
Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in-open ditches or
tile lines until the water table is raised enough to wet
the soil.

Wild flooding.—Water, released at high points, is
allowed to flow onto an area without controlled
distribution.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low strength. The soil is not strong enough to support
loads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt. '

Mineral soil. Soil that is mainly mineral material and low
‘in organic material. Its bulk density is more than that
of organic soil.

Miscellaneous area. An area that has little or no natural
soil and supports little or no vegetation.

Moderately coarse textured soil. Sandy loam and fine
sandy loam.

Moderately fine textured soil. Clay loam, sandy clay
loam, and silty clay loam.

Morphology, soil. The physical makeup of the soil,
including the texture, structure, porosity,
consistence, color, and other physical, mineral, and
biological properties of the various horizons, and the
thickness and arrangement of those horizons in the
soil profile.

Mottling, soil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse; and
contrast—faint, distinct, and prominent. The size
measurements are of the diameter along the
greatest dimension. Fine indicates less than 5
millimeters (about 0.2 inch); medium, from 5 to 15
millimeters (about 0.2 to 0.6 inch); and coarse, more
than 15 millimeters (about 0.6 inch).

Munsell notation. A designation of color by degrees of
the three simple variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Narrow-base terrace. A terrace no more than 4 to 8
feet wide at the base. A narrow-base terrace is
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similar to a broad-base terrace, except for the width
of the ridge and channel.

Neutral soil. A soil having a pH value between 6.6 and
7.3. (See Reaction, soil.)

Nutrient, plant. Any element taken in by a plant
essential to its growth. Plant nutrients are mainly
nitrogen, phosphorus, potassium, calcium,
magnesium, sulfur, iron, manganese, copper, boron,
and zinc obtained from the soil and carbon,
hydrogen, and oxygen obtained from the air and
water.

Organic matter content. The amount of organic matter
in soil material. The classes used in this survey
are—very low, less than 0.5 percent organic matter;
low, 0.5 to 1.0 percent; moderately low, 1.0 to 2.0
percent; moderate, 2.0 to 4.0 percent; and high, 4.0
to 8.0 percent.

Outwash, glacial. Stratified sand and gravel produced
by glaciers and carried, sorted, and deposited by
glacial melt water.

Parent material. The unconsolidated organic and
mineral material in which soil forms.

Ped. An individual natural soil aggregate, such as a
granule, a prism, or a block.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly (in tables). The slow movement of water
through the soil adversely affecting the specified
use.

Permeability. The quality of the ‘'soil that enables water
to move downward through the profile. Permeability
is ' measured as the number of inches per hour that
water moves downward through the saturated soil.
Terms describing permeability are:

Very Slow......coucennnensinnnenenn, less than 0.06 inch
SIOW..reeerererertetetee e 0.06 to 0.20 inch
Moderately SIow.........cccccvrvevereereernrennnns 0.2 to 0.6 inch
Moderate................ .0.6 inch to 2.0 inches

Moderately rapid... vererens 2.0 to 6.0 inches
Rapid........ccoormeeceneieeneeeeerreere s 6.0 to 20 inches
Very rapid.......coeennrernnneiereiannnns more than 20 inches
Phase, soil. A subdivision of a soil series based on
features that affect its use and management. For
example, slope, stoniness. and thickness.
pH value. A numerical designation of acidity and
alkalinity in soil. (See Reaction, soil.)
Piping (in tables). Formation of subsurface tunnels or
pipelike cavities by water moving through the soil.
Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which. the soil remains plastic.
Plastic limit. The moisture content at which a soil
changes from semisolid to plastic.
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Ponding. Standing water on soils in closed depressions:
The water can be removed only by percolation or
evapotranspiration.

Poorly graded. Refers to a coarse grained soil or soil
material consisting mainly of particles of nearly the
same size. Because there is little difference in size
of the particles, density can be increased only
slightly by compaction.

Profile, soil. A vertical section of the: so:l extending
through all its horizons and into:the parent material.

Rangeland. Land on.which the potential natural
vegetation is predominantly grasses, grasslike
plants, forbs, or shrubs suitable for grazing or
browsing. It includes natural grasslands, savannas,
many wetlands, some deserts, tundras, and areas
that support certain forb and shrub communities.

Range condition. The present composition of the plant
community on a range site in relation to-the
potential natural plant community for that site.
Range condition is expressed as excellent, good,
fair, or poor, on the basis of how much-the present
plant community has departed.from the potential.

Range site. An area of rangeland where climate, soil,
and relief are sufficiently uniform to produce a
distinct natural plant community. A range site is the
product of all the environmental factors responsible
for its development. It-is typified by an association :of
species that differ from those on other.range sites in
kind or proportion of species or total production.

Reaction, soil. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction
because it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid......cccoeveevrvnininrenrnnennenonenens below 4.5
Very strongly acid........c.cocevrveieicrenneneensencens 4510 5.0
Strongly acid......c.ovvrecrerrcrrrre e 5.1t055
Medium aCid.....cocvecreremeirecreneenecrrecrenecrecrene 5.6 t0 6.0
Slightly @cid.......coevivnieiiicreinnincrienen, 6.1t0 6.5
NeUtral......ccocviccnnere 66t0 7.3
Mildly alkaline..........c.cocevieevenrncnnnrrecienees 74t078
Moderately alkaline...... rererre et 79t08.4
Strongly alkaline.......c.c.coorveeeecrneeenrerienenenne 8.510 9.0

Very strongly alkaline.......ccccccovvrvevrcnencne 9.1 and higher

Relief. The elevations or inequalities of a land surface,
considered collectively.

Rill. A steep sided channel resulting from accelerated
erosion. A rillis generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Rooting depth (in tables). Shallow root zone. The.soil is
shallow over a layer that greatly restricts roots.

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged into stream
channels from an area. The water that flows off the

- surface of the land without sinking into the soil is
called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.
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Sand. As a soil separate, individual rock or mineral
fragments from 0.05 millimeter to 2.0 millimeters in
diameter. Most sand grains consist of quartz. As a
soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

Seepage (in tables). The movement of water through the
soil. Seepage adversely affects the specified use.

Serles, soil. A group of soils that have profiles that are
almost alike, except for differences in texture of the
surface layer or of the underlying material. All the
soils of a series have horizons that are similar in
composition, thickness, and arrangement.

Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and runoff water.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Slope. The inclination of the land surface from the
horizontal. Percentage of slope is the vertical
distance divided by horizontal distance, then
multiplied by 100. Thus, a slope of 20 percent is a
drop of 20 feet in 100 feet of horizontal distance. In
this survey, the classes of slope and percentages
are—

Nearly level
Gently SIopiNg........cvciiniieniisns
Strongly SIOPING....cvcvereerrrererrmrrrereererererereneererereaes

Moderately steep....

Soil. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of
climate and living matter acting on earthy parent
material, as conditioned by relief over periods of
time.

Soil separates. Mineral particles less than 2 mm in
equivalent diameter and ranging between specified
size limits. The names and sizes of separates
recognized in the United States are as follows:

Millime-
ters

Very coarse Sand.......ouuiinenn 20t01.0
C0arse SANM.......ccceervevrvirereveernnnersererssssssanseens 1.0 to 0.5
Medium SaNd.........ccoveeeerierererie e 0.5t00.25
Fine sand.........ccooceveeeienneneennenceeaneeesenaees 0.25 t0 0.10
Very fine sand........ccomeccniincnnnnes 0.10 to 0.05
Sl et 0.05 to 0.002

Clay. .o less than 0.002

Soil survey

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in soil consists of the A and B
horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and plant and
animal activities are largely confined to the solum.

Stripcropping. Growing crops in a systematic
arrangement of strips or bands which provide
vegetative barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil
particles into compound particles or aggregates. The
principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates
longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subangular), and
granular. Structureless soils are either single grain
(each grain by itself, as in dune sand) or massive
(the particles adhering without any regular cleavage,
as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the
soil or partly worked into the soil. It protects the soil
from wind and water erosion after harvest, during
preparation of a seedbed for the next crop, and
during the early growing period of the new crop.

Subsoil. Technically, the B horizon; roughly, the part of
the profile below plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying
surface layer.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series
because they differ in ways too small to be of
consequence in interpreting their use and behavior.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that water soaks into the soil or flows slowly to a
prepared outlet.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.
Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine

particles, are sand, loamy sand, sandy loam, loam,
silt loam, silt, sandy clay loam, clay loam, silty clay
loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying “‘coarse,” “fine,” or “very
fine.”
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Tilth, soil. The physical condition of the soil as related
to tillage, seedbed preparation, seedling emergence,
and root penetration.

Topsoil. The upper part of the soil, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress
roadbanks, lawns, and land affected by mining.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Variant, soil. A soil having properties sufficiently
different from those of other known soils to justify a

119

new series name, but occurring in such a limited
geographic area that creation of a new series is not
justified.

Weathering. All physical and chemical changes
produced in rocks or other deposits at or near the
earth’s surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material.

Well graded. Refers to soil material consisting of coarse
grained particles that are well distributed over a wide
range in size or diameter. Such soil normally can be
easily increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.
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TABLE 1.-~-TEMPERATURE AND PRECIPITATION

Nebraskal
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—
L~
ob @©
L
S 3
v Q
> o
< 0
I,
“ o C
QO+ Ow
W S
@ 2~ O
[ S £
=4 0o no
o > E e L
-~ =< 3@ «O
L ST O
© fmem—mem e
+ - )
- — @
o ] oo
i S o o @
(9] > T o
© © +
£ (0 oo mm———e
=% 1 '
] ]
[ nc
e @
zl ac
o 4+
(]
w0
@
(.
[
>
<
b e mm e e
G
© Oow
oo £ o
@ Lo O
O LW
L0 O o>
>EL O®
< 3 TT
<
[}
L.
E
S =
1 £ oo )
1 — L 2 C
S o C OO m
- > A Qo
ol =g »
n @
= L
L | R
o~ [
il 1
] = E 3
[ S Y S
3 (=} E ©O ¢
) A B IR SN <
© » O o) ®
[ T O
[ T ECP
Q. [V
=1 +»
[ S S
2] (]
vl >
@~
[ S
@ ©
> T
<
[J] =3
B > 3
o— g
S vt o
v m©
> T A
Lo =]
] £
w3
C— E
[ ]
C @ >
> T @
- €
<
L
o
(o]
=

In
7.1

2

January----

February---

March------

Aprile-----

May-=-=m====

August-----
September--
October--=--
November--~-

December---

Average-=

Extreme--

Total---~

It can be calculated by adding the
dividing the sum by 2, and subtracting the temperature below which

1A growing degree day is a unit of heat available for plant growth,
growth is minimal for the principal crops in the area (500 F).

maximum and minimum daily temperatures,
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

[Recorded in the period 1951-73 at Tekamah, Nebraskal

T
j Temperature
1
Probability i 200 F ] 289 F i 320 F
i or lower ) or lower I or lower
1 i H
Last freezing | i
temperature ) i i
in spring: | |
1 ] 1
1 ] 1
1 year in 10 ! H i
later than-- 1 April 20 | April 29 | May 14
] ] 1
] 1 1
2 years in 10 i i i
later than-- ! April 15 April 24 | May 9
1 ] 1
! ] i
5 years in 10 1 ! 1
later than-- 1 April 7 1 April 16 ) April 30
1 1 1
e | s
First freezing ) i
temperature | i i
in fall: 1 | i
1 ] (]
1 | 1
1 year in 10 ! ' i
earlier than=-.| October 19 | October 5 |September 27
] 1 ]
] i ]
2 years in 10 ! ! i
earlier than-- | October 23 | October 9 | October 2
) 1 )
] 1 ]
5 years in 10 1 1 )
earlier than-- | October 31 | October 18 | October 11
1 ] ]
] 1 1

TABLE 3.--GROWING SEASON

[Recorded in the period 1951-73 at Tekamah,

Nebraskal
i
i Daily minimum temperature
H during growing season
[}
1]
Probability |~ Higher T Higher 7~ Higher

1 than 1 than ! than
i 240 F i 280 F i 320 F
1 Days T Days ] Days
1 —— 1 —_——— 1 i—
[ I 1

9 years in 10 | 187 i 166 ) 147
L H (]
1 ] t

8 years in 10 5 194 ' 172 i 153

b

) | ]

5 years in 10 ) 207 i 185 i 164
1 ] ]
1 1 ]

2 years in 10 ) 220 i 197 i 175
] ] [)
] 1 |

1 year in 10 |} 227 | 204 i 181
+ 1 (]
1 1 1
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

T T T
| 1 |
Map | Soil name 1 Acres {Percent

symbol| 1 !

1 1 1

i i i
Ab iAlbaton silty clay, O to 1 percent slopesS---==------e---coeemm oo —— oo oo —— o | 4,100 1.3
Ac ‘Albaton silty clay, depressional, 0 to 1 percent slopes-----------=-eemmmc——oooo——- H 670 | 0.2
Be 'Belfore silty clay loam, O to 2 percent slopeS---=-----wemcmmm—co——eeecoo—o——o—o—won 1 4,800 | 1.6
Bf iBelfore silty clay loam, terrace, 0 to 2 percent slopes-----e----m-———-—————ooeno--- ) 9,000 | 2.9
Bn !Blencoe silty clay loam, O to 1 percent slopes-=-----==c-----w-cecomc-o—————o—coooroo 1 2,600 } 0.8
Bo 'Blencoe silty clay, 0 to 1 percent slopes--=-----=-r----—eewscemmo—o-o———cooocooo- ) 2,900 | 0.9
Bs !Blyburg silt loam, 0 to 2 percent slopeS-==-------c-----r----——eomecooooooo—cenoo-—o | 3,850 i 1.2
BtG 'Boone-Rock outcrop complex, 20 to 60 percent slopes-----------e-c-ccccrecronmconuouonas | 410 | 0.1
BuD2 !Burchard clay loam, 6 to 11 percent slopes, eroded---------------semme——————oo---on | 870 | 0.3
BuE2 !Burchard clay loam, 11 to 17 percent slopes, eroded----------eceecem—room—coooonan-o | 6,800 | 2.2
Ca 'Calco silty clay loam, O to 2 percent slopes-=-=---==c--=sesec—mo—oo——coac—ocmoo——o- | 4,300 | 1.4
Cb 'Calco silty clay loam, wet, O to 2 percent slopeS------=<--------e—eeocesmmoooomoe- i 190 | 0.1
cd {Carr silt loam, 0 to 2 percent SlopeS===e-—-——cm-—ceccm—oeeccocooo—o—ocomoo-ooo—oo— | 910 | 0.3
cf 'Colo silt loam, overwash, 0 to 1 percent slopesS-----------swcccrmm—c————c—e—ooon—— | 4,600 | 1.5
Cg !Colo silty clay loam, 0 to 1 percent slopeS=-----=ce-sewecmo—o—aococcmoo——oocoomomo i 14,700 | 4.8
CrD2 !Crofton silt loam, 6 to 11 percent slopes, eroded--------cecce-mmo—co—ccueouanonom— ) 314 0.1
CrE2 !Crofton silt loam, 11 to 15 percent slopes, eroded-----—---—----eceec—mo—m——eonc—-~ i 2,950 | 0.9
Fm 'Fillmore silt loam, O to 1 percent slopesS-—-==-----=c~r--c-—ceeecoscmoromoo——ooonooo- | 680 | 0.2
Fo 'Forney silty clay, 0 to 1 percent slopes~r----=----—s---—e-rosrooo—o—mco—ocooom—om=n i 8,800 | 2.8
Gb ,Grable silt loam, 0 to 2 percent slopesS---m------------—erermc————————m—————mmo oo | 1,350 | 0.4
He 'Haynie silt loam, 0 to 2 percent SlopeS—=-——------—sermm————o—emoo—oo—oo—oooeeooooooo 1 6,380 | 2.1
Hf 'Haynie silt loam, channeled=---===-co-—oeemmoooero o mm— oo oo oo oo ——oceooo oo i 430 | 0.1
Hg 'Haynie Variant silt loam, O to 1 percent slopeS-=~=e---===--—-——-——oconocoo——oocoooo 1 910 | 0.3
Hp 'Holly Springs silty clay loam, 0 to 1 percent slopes-=---------w=wecococ-oooc—ceao- i 3,900 | 1.3
IdD2 !Ida silt loam, 6 to 11 percent slopes, eroded-----=-c---—crc-————cmeececoooooooo—o- 1 1,866 | 0.6
IdE 'Ida silt loam, 11 to 17 percent slopeS---=------ecoc———eeecmeoo—cco—c—c—co—comomo—oo ) 1,200 | 0.4
IdE2 !Ida silt loam, 11 to 17 percent slopes, eroded-------==-mrm---==ce-ooo—o——-—eecoooo-o i 16,750 | 5.4
IdF 'Ida silt loam, 17 to 30 percent slopeS=---===-----cc~me——eeecccmsoc—o———-—ccocc-o-oo i 1,000 0.3
IdF2 1{Ida silt loam, 17 to 30 percent slopes, eroded=--=---—cc----—mecre———————mmeemo——oon i 3,900 | 1.3
1dG !Ida silt loam, 30 to 60 percent slopeS-=—-==----ece--c—-ceccomomo——o—ocooosonao—oo— i 890 | 0.3
Juc 1Judson silty clay loam, 2 to 6 percent slopeS--==---—=-----=eeemeco———ceoeoooo—oooo- i 26,940 | 8.7
Kg 'Kennebec silt loam, channeled-~---sememco—eecc—cccom e c oo m e mmm—— o i 520 | 0.2
Ko !Kennebee silt loam, occasionally flooded, 0 to 2 percent slopeS--==emecr----—wewo-o-- 1 3,600 | 1.2
Lu 'Luton silty clay, O to 1 percent slopeS-—=~=m--==c--—suseo—oo—ae—eoccco~oom-o—ooo—oo- i 13,300 | 4.3
Ma 'Marshall silty clay loam, O to 2 percent slopeS-—---—==e----m=cce—cr—o——————cco—c—cooo- 1 1,000 | 0.3
MaC 'Marshall silty clay loam, 2 to 6 percent slopeS---—----—=weccommrem——c——oc—coommo—— ) 2,450 | 0.8
MaC2 !Marshall silty clay loam, 2 to 6 percent slopes, eroded---=--------=eo-oc—co—ceoo-o | 1,050 .} 0.3
Mb {Marshall silty clay loam, terrace, O to 2 percent slopeS=---==----===-=eccocc-n-o—o- i 1,700 | 0.6
Mk 'Modale silt loam, 0 to 2 percent slopeS---==-----wcc--—w---- B e e LS L L | 1,500 | 0.5
MaD 'Monona silt loam, 6 to 11 percent slopeSem—===m-———cc————oeoecece— smm—————— - —ee—— - i 6,050 | 2.0
MnD2 !Monona silt loam, 6 to 11 percent slopes, eroded--------===--r-r--———m———oocom———oa—o— 1 1,920 | 0.6
MnE iMonona silt loam, 11 to 17 percent slopeS---------==c---———ecc-roo—r—————occocco-o- | 4,300 | 1.4
MnE2 Monona silt loam, 11 to 17 percent slopes, eroded-—----—-----o--e-ceccccocono—ooaaax ' 6,100 | 2.0
Mo iMoody silty clay loam, O to 2 percent slopes----==~---===-----——————coo—oococoo--o- 1 4,850 | 1.6
MoC 'Moody silty clay loam, 2 to 6 percent slopes=-----=----=ec---—===ec-c-o—cooooo—cocoo- | 27,150 | 8.9
MoC2 |Moody silty clay loam, 2 to 6 percent slcpes, erodede-—=-==----—-co———————o—cconooo i 4,000 | 1.3
MoD 'Moody silty clay loam, 6 to 11 percent slopes-—-------==--w=-cr--c-co—ceccccoooooonoa- i 6,800 | 2.2
MoD2 |Moody silty clay loam, 6 to 11 percent slopes, eroded---==-----=-—-—=—=——c-—o--o--o-o i 13,400 | 4.3
Mt 'Moody silty clay loam, terrace, 0 to 2 percent slopeS-c---=ew-em————————oco--—o—-oo- H 2,050 | 0.7
NoD !Nora silty clay loam, 6 to 11 percent slopes--------===ccr-—-—-——e—oocoecooooooooooe | 2,850 | 0.9
NoD2 |Nora silty clay loam, 6 to 11 percent slopes, eroded----—--e=-er--————cw—moomoo—o—o-— i 16,400 | 5.3
NoE iNora silty clay loam, 11 to 15 percent slopes==~=-===-==------ecececcoco-ococ—oooocoon 1 1,100 | 0.4
NoE2 !Nora silty clay loam, 11 to 15 percent slopes, eroded------==-=---m————oaeooooo-——- | 5,100 | 1.7
Om {Omadi silt loam, O to 1 percent SlopeSm-==--—-==-=-———ecee-————eceooocooo-oo—————oo-- i 2,600 | 0.8
On 'Onawa silty clay, O to 2 percent slopesS-------wec-mmommo——ooocoonooooooooeooommomn ' 3,950 | 1.3
ow 'Owego silty clay, O to 1 percent slopeS==-—=---—===c=rm-——emcccocoooo——-o————o---oo-- i 3,700 | 1.2
Pe 'Percival silty clay, 0 to 2 percent slopes=—----s=----eec————occccocoooo—c——ocooooo- i 290 | 0.1
Pg IPits, gravelemmmemmeoc e e e e e e om o oo —m—esososo—o——ee i 158 0.1
Sa 1Salix silty clay loam, O to 1 percent slopes-----===ec--==cc-o——————cccoooo—mosoooo- i 2,150 | 0.7
SheC !Sarpy fine sand, O to 6 percent slopes-—----——====-===---cccommo—ocoo—ccocoocooo—oo i 2,530 | 0.8
sgC !Sarpy-Grable Variant complex, 0 to 6 percent slopes---===------=-c-c---—-—eoo-oo-o- \ 2,600 | 0.8
So 'Solomon silty clay, 0 to 1 percent slopes------==m-———meceocc——rcoooooo—o—ceoooooos | 10,600 | 3.4
StF2 !Steinauer clay loam, 11 to 30 percent slopes, eroded 3,900 | 1.3
Wo iWoodbury silty clay, 0 to 2 percent slopeS---=c--~-==-=-c-coc—c—c-—cccocooocooocccoooon 1,550 | 0.5
Zn 1Zook silt loam, overwash, 0 to 2 percent slopes 2,000 | 0.6
Zo \Zook silty clay loam, 0 to 1 percent slopeS-----==--—---—e--mro-c——oo—c——ecoommo——o 4,750 | 1.5
Iw 1Zook silty clay, O to 1 percent slopes-----===---===c---ccccco——————cocoonoo= 2,000 | 0.6

| R S e e et bttt . 2,584 | 0.8

] ]

i | s |mm—_—————

1 TOtAl AreA-memm—mme—c e e e e e e e e e s aem——— o | 311,512 100.0

)

1
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE

[Yields in the N columns are for nonirrigated soils; those in the I columns are for irrigated soils,

Yields

Absence of a yield indicates that the

s0il is not suited to the crop or the crop generally is not grown on the soill

are those that can be expected under a high level of management.

-
1

Brome-
alfalfa
i

IWinter wheat | Alfalfa hay (Grain sorghum)
1 ] 1
) | 1
] T T v

1
1
T
1

Soybeans

Corn

Soil name and
map symbol

| ] 1
be | 1 ]
= 1 1 1
=
=
¥ ' e
be . ' .
=1 o 1 =
=
=3
b e e e e
1 ' n
| 1 N
=X I} | —
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b o o mm e e
wn ] wn
~ 1 ©
=3 1
=R
b e e e e e e
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Forney

He## o e maee

(¢ e L EE PP L L PR
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Grable

See footnotes at end of table.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued
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1 1
} 1

iWinter wheat
8
o
7
0
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8
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Corn
5
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S0il name and
map symbol

Haynie Variant
IdF2-wmmmmmcccmcc e

Ida

MOCmmmmmmmmmmmmmmm e m o e e

MO=emr e m e m e e e e
Moody

MNE--eem e e
MNE2e-——=cmmoccmcmcem e
Monona
Moody

MAD2---memem e
Monona |

MNDeemrecc e cee e vmc e n e
Monona

MKe=mmmmmem e mc e ce e e e
Monona

Mbocmmmmcmc e ce e -
Modale

MaCewm—mmmeccm e e e
MaCl-cmmmmmmen e e e cc e
Marshall

Marshall

Mae=mmmmmmemm e
Marshall

LU*® o ecmmmmcccc———————
Marshall

[ e et EEE L LT
Luton

Kgewerrmmm e memr e e me
Kennebec

JUCmommmmmemmmmm e e e oo
Kennebec

IdGewmmmmmmem e
Judson

I e E R T
Ida

IdEm=mm—mmemmmmmom e meeae
Ida

S e L L L L ]
IdD2~m—mmmmmmmcce o=
Ida

L B ettt
Holly Springs

Hfewecmmcmcnmc s cccc e e

Haynie
IdF,
Ida

See footnotes at end of table.
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Burt County, Nebraska

TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Brome-~
alfalfa
V

iGrain sorghum|
]
1
1

Alfalfa hay

iWinter wheat

!  Soybeans
(]
1

Corn

Soil name and
map symbol

Moody
Moody
Moody
Moody
Nora

Nora

Omadi
Onawa

Y o
o]
ONmmmmmmm oo

R
NOD=mmmmmmmmm e mccmmmmm e

MOD=mmmm e e e
MOD2==~mmmmmmcmmmm—— e

MOC2emccc e

Owego
Percival

Pemmmmmmmmmm e
Pits

OWo e m e et

Pgh ¥,

Sarpy-Grable Variant

Salix

Sarpy
R e P LR L

SBmmmmmmcmmmcc;mcce——————
SbCemmmmmmmcccccemm———————

Steinauer
Woodbury

Solomon
R e L e T

S0--mmmemmec e c e
StF2mmmmmmmmmcmmmmccc———ae

A R e L L P
Zook

Zook

/¥ [P Uiy g gy Sy Sy gy Ly
Zook

ZOmmmmmmmm e

¥ Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse,

five sheep, or five goats) for 30 days.

#% Yields are for areas protected from flooding.
##% See description of the map unit for composition and behavior characteristics of the map unit.

one mule,
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TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES

[A1)1 soils are assigned to nonirrigated capability

subclasses (N).

Only potentially irrigable

soils are assigned to irrigated subclasses (I).

Miscellaneous areas are excluded.

entry indicates no acreagel

Absence of an

! TMajor management concerns (Subclass)
Class | Total | T T Soil T
| acreage (Erosion |Wetness |problem | Climate
i i (e) V(W) i (s) i (e)
1 —  BEcres | Acres | Acres | Acres
1 1 1 ] t
1 ] 1 ] L[]
i i i i i
1 (N) 38,380} - -—= -—- -
(I)j 38,3803 -—- E -— j -—= ---
1 ] ] 1 ]
II (N)} 113,850} 61,590 | 50,910 | 1,350 | -—-
(1)} 52,260} --- 1} 50,910 { 1,350 | ---
i 1 i | i
III (N)! 94,8861 50,156 | 44,730 |  -== | ---
(1)} 106,270} 61,540 | 44,730 | -1 -——-
! i | H i
IV (N) | 4y, 614 4u 614 | -—= --= -—-
(1)} 52,130} 49,600 | --= 1 2,530 |} -
Voot 860}  -== | 860 |  -mn ! ---
] ] [} 1 1
VI (M) 14,8800 9,750 |  --- | 5,130 ! ---
1 (] 1 1 ()
VII (N) 4100 810 ) emm ] —me ---
] t ] 1 []
1
VIII(N)!  1,0480 890 |  =--= | 158 | ---
] () 1 1 1
] i 1 1 |

Soil survey
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow
to the given height on that soill

Austrian pine,
Scotch pine.

1 Trees having predicted 20-year average neights, in feet, oOf--
Soil name and | 1 T 1 i
map symbol E <8 E 8-15 | 16-25 | 26-35 E >35
] ]
] 1 1 1 1
H T 1 1 i
Abmcmcmccc e {Redosier dogwood, }Autumn-olive, iEastern redcedar |Green ash, honey- |Eastern
Albaton | American plum. { common choke- 1 ! locust, Russian | cottonwood,
i | cherry. i | mulberry, | silver maple.
| } | { Austrian pine, i
i 1 | i Scotch pine. !
i i i ! |
Commmmm—mmccemee | —-- A -——- i -— i --- i -——-
Albaton ! ! | | ]
i i i i i
Be, Bf---mcccaca-a iLilac, Peking {Autumn-olive, Amur)Eastern redcedar, |Green ash, common |} —--
Belfore 1 cotoneaster. | honeysuckle, {1 Russian mulberry.| hackberry, !
i { skunkbush sumac. | | honeylocust, )
1 | | | Austrian pine, 1
| | 1 { Scotch pine. 1
) 1 1 t (]
] 1 1 1 1
Bn, Bo~v--m=eenaa- {American plum, tAutumn-olive, {Eastern redcedar Austrian pine, {Eastern
Blencoe { redosier dogwood.| common choke- i { Scotch pine, ! cottonwood,
i | cherry. ! | green ash, i silver maple.
\ H H ! honeylocust, '
1 | 1 E Russian mulberry. |
1 1 1 ]
1t t 1 [ ]
BSm=memmmccemene e iRedosier dogwood, }Autumn-olive, {Eastern redcedar |{Green ash, common {Eastern
Blyburg | Peking coton- { Amur honeysuckle.| { hackberry, | cottonwood.
| easter, American | 1 | honeylocust, t
{ plum. | H | black walnut, |
i i i ! Scotch pine, bur |
i i i ! oak. ]
i i i ) i
BtG#*: i i i i !
Boone--~e-ccmcamn | - ! ——— i --- | --- i -——-
1 | ] i i
Rock outecrop. ! ! 1 i
t [] 1 ) i
] ] 1 ] ¥
BuD2, BuE2~----~-- iLilaec, Peking tAutumn-olive, {Eastern redcedar, }Austrian pine, H -——-
Burchard | cotoneaster. | Amur honeysuckle,! Russian mulberry.| green ash, i
H { skunkbush sumac. | ! honeylocust, )
1 1 1 ! Scotch pine, |
1 | ! | common hackberry. |
1 1 1 1 ]
1 1 [ 1 ]
Cawmmmcmcmcccceem 'Redosier dogwood, {Autumn-olive, {Eastern redcedar |Green ash, |Eastern
Calco | American plum. | common choke- | | Austrian pine, | cottonwood,
1 \ cherry. 1 i Scotch pine, { silver maple.
| | i | honeylocust, H
! i i \ Russian mulberry.|
1 1 1 [} 1
] ] 1 ] t
[ R {Redosier dogwood | —-- i -——- 1Golden willow==-=- iEastern
Calco E .i ‘ i | cottonwood.
1 1
1 1 1 1 1
Cdememmmmrmcr e {American plum-=-~-- {Skunkbush sumac, {Russian mulberry, |Honeylocust, {Eastern
Carr } { Amur honeysuckle,| eastern redcedar.| common hackberry,| cottonwood.
| | autumn-olive, | { green ash, Scotch]
| | | ! pine, Austrian H
i i i ! pine. {
i i } i i
Cf, Cmmmmmmmmmann |Redosier dogwood, |Autumn-olive, {Eastern redcedar |[Green ash, {Silver maple,
Colo American plum. i common choke- 1 ! honeylocust, | eastern
| cherry. | | Russian mulberry,| cottonwood.
) ) + 1
; | | s
! i i 1

See footnote at end of table.



Hpeesommemc e |
Holly Springs

Redosier dogwood,
American plum.

cotoneaster, Amur
honeysuckle.

Autumn-olive,
common choke-
cherry.

Eastern redcedar

blue spruce,
Scotch pine,
black walnut.

Green ash,
honeylocust,
Scotch pine,
Russian mulberry,
Austrian pine.

Eastern
cottonwood,
silver maple.

130 Soil survey
TABLE 7.-~WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
| Trees having predicted 20-year average heights, in feet, of--
Soil name and | T i :
map symbol ) <8 8-15 ! 16-25 26-35 | >35
1 t ()
T i i
| | |
CrD2, CrE2-~------ i Skunkbush sumac, Russian-olive--==- {Eastern redcedar, }Ponderosa pine, 1 -—
Crofton | Peking | bur oak. Austrian pine, |
{ cotoneaster. 1 Scotech pine. !
1 ) )
1 1 ]
FMme—eeeccccccce e = {Redosier dogwood -—— 1 —— Golden willow--=-- {Eastern
Fillmore | i cottonwood.
1 1
i i .
FOomwomcvcnccncacaa iRedosier dogwood, |Autumn-olive, |Eastern redcedar Green ash, Scotch {Eastern
Forney { American plum. common choke- { pine, honey- cottonwood,
| cherry. i locust, Russian silver maple.
i i mulberry,
i i Austrian pine.
t )
1 t
Gb-—me e - }American plum, Autumn-olive, {Eastern-redcedar Scotch pine, greenj{Eastern
Grable { Peking Amur honeysuckle. | ash, common cottonwood,
{ cotoneaster, 1 hackberry,
| redosier dogwood. i honeylocust,
i | bur oak.
+ t
] |
He-memmmemeceeeea tAmerican plum, Autumn-olive, . \Eastern redcedar Scotch pine, greenjEastern
Haynie \-redosier dogwood.| Amur honeysuckle.| ash, common cottonwood.
| i hackberry,
| i honeylocust, bur
! | oak.
| i
2 ! _——— - ! —_—— ——— ———
Haynie ! i
] 1
] ]
Hge==mmmmm e | Redosier dogwood Autumn-olive, |Eastern redcedar, |Green ash, Eastern
Haynie Variant Peking | common hackberry.| Austrian pine, cottonwood.
]
)
1
|
]
)
)
]
1
]
1
1
1
]
1
1
1
]
1
]
(]
1
(]
1

IdF, IdF2, IdG---

:

|

+

]

'

]

IdD2, IdE, IdE2, |
(]

1

Ida i
!

!

(]

Judson

Kg, Kommeccmcnana- i
Kennebec

Ma, MaC, MaC2-~--- H
Marshall

See footnote at

Peking
cotoneaster,
skunkbush sumac.

Peking

cotoneaster,
lilac.

American plum,
‘redosier dogwood.

American plum,
redosier dogwood.

Redosier .dogwood,
‘lilac.

end of table.

Russian-olive-----~

Amur honeysuckle,
autumn-olive,
skunkbush sumac.

Amur honeysuckle,
autumn-~olive.

Common
chokecherry,
autumn-olive.

Amur honeysuckle,
skunkbush sumac,
autumn-olive,

Bur oak, eastern
redcedar.

Russian mulberry,
eastern redcedar.

Eastern redcedar

Eastern redcedar

Eastern redcedar,
.Russian mulberry.

1
1
I
1
1
T
1
]
i
1
)
1
I
1
I
]
1
4
1
|
1
]
1
1
I
|
1
)
I
i
1
1
I
|
I
'
)
|
I
]
1
|
1
)
)
|
1
1
]
1
I
|
1
1
1
)
1
I
I
|
1
|
1
I
]
)
]
'
1
I
I
t
1
[l
1
]
1
1
1]
1
I
t
1
t
t
|
1
]
i
1
]
]
1
|
1
]
t
)
1
|
1
1
]
]
!
t
1
]
t
1
1
t
t
)
)
1
b
|
1
]
1
)
1
i
t
|
1
I
1
'
1
i
t
]
1
]
t
1
I
]
i
|
1

Austrian pine,
Scotch pine,
Ponderosa pine.

Common hackberry,
green ash,
honeylocust,
Austrian pine,
Scotch pine.

Common hackberry,
Norway spruce,
Scotch pine.

Russian mulberry,
green ash,
Austrian pine,
Scotch pine,
honeylocust.

Scotch pine,
common hackberry,
Austrian pine,
green ash,
honeylocust.

Eastern
cottonwood.

Eastern
cottonwood,

1
1
]
1
1
1
t
1
(]
1
t
1
]
|
1
1
1
]
]
]
[
]
1
1
]
'
|
[)
]
1
1
1
]
1
]
]
1
1
]
1
1
1
]
1
1
(]
|
1
]
(]
|
]
]
]
]
1
1
1
1
1
]
1
1
t
4
]
]
1
]
1
]
t
t
1
i
|
]
]
1
1
]
1
]
]
)
]
1
1
]
t
|
1
]
]
]
)
1
(]
1
|
| silver maple.
1

|

1

]

()

]

i

1

]

1

1

1

]

]

]

1

1
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

131

Soil name and

Treeés having predicted 20-year average

heights, in feet, of--

T
1
1
map symbol i <8 8-15 16=-25 26-35 >35
1
E
Mbecmrmccec e tAmerican plum, Autumn-olive, Eastern redcedar Green ash, Eastern
Marshall Peking Amur honeysuckle, honeylocust, cottonwood.
: cotoneaster, common hackberry,
redosier dogwood. bur oak.
Mo e e mcccccaaea American plum, Common Eastern redcedar Silver maple, Eastern
Modale redosier dogwood.{ chokecherry, Scotch pine, cottonwood,

MnD, MnD2, MnE,

Mo, MoC,
MoD,
Moody

MoC2,

See footnote

MoD2, Mt----

at

Redosier dogwood,
lilac.

Lilac, redosier
dogwood.

Lilac, redosier
dogwood.

American plum,
Peking coton-
easter, redosier
dogwood.

American plum,

redosier dogwood.

American plum,

redosier dogwood.

Redosier dogwood,
American plum,

end of table.

e e e e e e e e e e e e e e e e e e e e e e e e e e e . e ———— ———— e = e v =] e =]

autumn-olive.

Autumn-olive,
Amur honeysuckle,
skunkbush sumac.

Amur honeysuckle,
autumn-olive,
skunkbush sumac.

Amur honeysuckle,
autumn-olive,
skunkbush sumac.

Autumn-olive,
Amur honeysuckle.

Common choke-
cherry, autumn=-
olive.

Common choke-
cherry, autumn-
olive.

Autumn-olive,
common choke-
cherry.

[l
)
!
I
T
I
|
'
i
]
1
'
]
L]
]
]
1
1
!
]
1
1
I
]
I
t
i
'
|
1
t
1
1
1
]
I
1
1
)
I
1
1
)
1
|
1
1
I
)
I
]
1
|
¥
]
I
]
1
]
1
1
I
]
I
1
1
]
1
t
)
1
1
1
1
[}
)
)
'
I
1
|
)
1
|
1
]
1
1
1
1
i
'
1
]
1
|
1
'
1
|
1
]
I
|
1
Il
|
|
|
|
i
]
1
'
1
1
I
|
t
'
1
1
i
|
1

Eastern redcedar,

Russian mulberry.

Russian mulberry,

eastern redcedar,

Russian mulberry,

eastern.redcedar,

Eastern redcedar

redcedar

Eastern

redcedar

Eastern

Eastern redcedar

Austrian pine,

Russian mulberry,

green ash,
honeylocust.

Common hackberry,
green ash,
Scotch pine,
‘Austrian pine,
honeylocust.

Green ash,
honeylocust.

common hackberry,

Scotech pine; -
Austrian pine.

Honeylocust,
ash, common
hackberry,
Scotch pine,
Austrian pine.

Green ash,
hackberry,
bur oak, Scotch
pine,
honeylocust,

common

Green ash,
honeylocust,
Austrian pine,
Scotch pine,

Russian mulberry.

Green ash, honey-
locust, Austrian
pine, Scotch
pine, Russian
mulberry.

Green ash,
honeylocust,
Austrian pine,
Scotch pine,

Russian mulberry.

green

silver maple.

Eastern
cottonwood.

Eastern
cottonwood,
silver maple.

Eastern
cottonwood,
silver maple.

Eastern
cottonwood,
silver maple.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average heights, in feet, of--

Soil name and

Scotch pine,
Russian mulberry.

1
[} T T
] 1 1 ] 1
map symbol ' <8 E 8-15 E 16-25 E 26-35 E >35
)
1 ] 1 1 t
1 i H i T
i i i i i
SAQemmmmam————————— {American plum, {Autumn-olive, {Eastern redcedar |(Green ash, common {Eastern
Salix | redosier dogwood,! Amur honeysuckle.| ! hackberry, honey-{ cottonwood.
! Peking coton- ! i { locust, Scotch !
| easter. i i { pine, bur oak. !
] 1 [ ) 1
] [ 1 ] 1
ShbCemmmccmm e ————— ! -——— | ~—— tEastern redcedar |Scotch pine, {Eastern
Sarpy 1 | | i jack pine, | cottonwood.
i | i | ponderosa pine, |
i i i \ Austrian pine. i
1 1 1 1 1
i i 1 1 1
SgC#*: H i H } }
Sarpy-=ee=-amenoo | -—- i -—- | --- iPonderosa pine, i -—
) i i \ jack pine, 1
! i i ! Scotch pine, !
: ] ' | Austrian pine. i
] 1 ] ] 1
) 1 [} i [
Grable Variant H i i | i
1 1 1 1 1
i 1 i | i
SOmmmmm e ——————— {American plum, {Common choke~ iEastern redcedar |Honeylocust, greeniEastern
Solomon ! redosier dogwood.}| cherry, autumn- | { ash, Scotch pine,| cottonwood,
; | olive. i ! Russian mulberry.| silver maple.
f | | @ |
[
StF2ecmcermmmcmaca= 'Skunkbush sumac, }(Russian-olive----- iEastern redcedar, |Ponderosa pine, } -——
Steinauer | Peking coton- 1 | bur oak. { Austrian pine, |
| easter. ! i | Scotech pine. !
] ] 1 1 ]
] i ] ] 1
WO wemrcmmee e |Redosier dogwood, }{Autumn-olive, tEastern redcedar {Green ash, lEastern
Woodbury \ American plum. ! common choke=- } | honeylocust, | cottonwood,
| | cherry. | | Austrian pine, | silver maple.
i i i ! Scotech pine, |
| 1 | ! Russian mulberry.|
] 1 ) ) 1
] t 1 1 [
In, 20, IW==—==m== 'Redosier dogwood, jAutumn-olive, {Eastern redcedar |Green ash, {Eastern
Zook ! American plum. \ common choke- 1 ! honeylocust, | cottonwood,
i { cherry. | | Austrian pine, | silver maple.
1 (] 1 1 1
'. : : | '.
] ' | ] 1
i i i ) i

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 8.--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions
of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]

T T T T T
1 1 ] 1 t
Soil name and i Camp areas i Picnic areas | Playgrounds {Paths and trails{ Golf fairways
map symbol | i | | i
i i i i i
i 1 T 1 1
i i i i i
Ab--emcmmmce e |Severe: {Severe: iSevere: |Severe: iSevere:
Albaton i floods, | "too clayey, | too clayey, i too clayey. | too clayey.
| wetness, | percs slowly. | wetness, | |
\ perecs slowly. | | percs slowly. | )
] ] ] [} ]
] 1 1] 1
Ac-mcmmmmec e |Severe: iSevere: {Severe: iSevere: iSevere:
Albaton } floods, { ponding, | too clayey, | ponding, | too clayey,
| ponding, | too clayey. \ ponding, ! too clayey. | ponding,
| too clayey. i { floods. | i floods.
1 1 ] 1 ]
1 1 ] 1 1
Be, Bf---ceecaaaaa- 1Slighte-eecaaae- i8light=-===cceu- iSlighte==e----= 1Slight-—-=ceeex iSlight.
Belfore | | | i i
i | | i i
Bhcecmmm e iSevere: {Moderate: iSevere 1Slighte----=--- iModerate:
Blencoe i floods. | wetness. i wetness i | floods.
] (] 1 ] 1
1 I ] 1 [}
BOowmmmmr e iSevere: iSevere: !Severe: |Severe: iSevere:
Blencoe | floods, | too clayey. | wetness, i too clayey. ! too clayey.
| wetness, 1 | too clayey. | !
| too clayey. | i | |
] ] 4 ) ]
1 ] t 1 )
BSemememe e iSevere: 1Slight=ewe=---- 1Slight==me-=a-a {Slight------=-- 1Slight
Blyburg { floods. i | | 1
+ 1 1 1 ]
] 1 ] 1 )
BLG¥*: \ \ ) | [
Boone-=------=w—ocwu- }Severe: iSevere: |Severe iSevere: iSevere
| slope. | slope. ! slope | slope. | slope
] (] 1 t ]
1 1 i ) 1
Rock outcrop. ! i i i
(] ] 1 1 ]
1 1 1 1 i
BuD2, BuE2--ceecaao iModerate: 'Moderate: iSevere 1Slight-===~ec=== tModerate:
Burchard { slope, | slope, \ slope i | slope.
i percs slowly. | peres slowly. | ] i
1 1 1 ] )
1 ] 1 1 ]
Cawemmmr e meeee e iSevere: iModerate: |Severe: iModerate: iModerate:
Calco | floods, | wetness. | wetness. ! wetness. | floods,
| wetness. ) i i | wetness.
t 1 (] 1 ]
] 1 1) 1 ]
Chommmmme e mcccc e iSevere }Severe: iSevere: |Severe: iSevere
Calco | floods, | wetness. | wetness. | wetness. | wetness.
| wetness. i i i ]
i 1 i | i
Cldemmmmmmmmcmee e iSevere: iSlight--------- iModerate: 1Slight-~ecce=u- iModerate:
Carr { floods. | i floods. 1 | floods.
t 1 1 (]
] 1 1 ] 1
Cf, Cgmmmmmmmmmmena |Severe: ‘Moderate: iSevere: |Moderate: IModerate:
Colo | floods, ! wetness. | wetness. | wetness. i wetness;
| wetness. i i i i floods.
] () (] 1 )
] ] | 1 )
CrD2, CrE2---==ce-- {Moderate: {Moderate: }Severe: {Severe: IModerate:
Crofton | slope. | slope. | slope. | erodes easily. | slope.
) [} 1 ] t
] ] 1 1 '
FMemmmmem e }Severe: iSevere: |Severe: }Severe: iSevere
Fillmore | ponding, ! ponding, | .ponding, | ponding. ! ponding
{ percs slowly. | percs slowly. | percs slowly. | i
(] 1 1 [ t
1 1 1 1 ]
FOommmmm e |Severe: {Severe: |Severe: |Severe: iSevere:
Forney { floods, | too clayey, | wetness, | too clayey. | too clayey.
| wetness, | percs slowly. | too clayey, i |
| percs slowly. | | percs slowly. | H
1 ] 1 1 ]
] ] I 1 ]
Gbo——mmmmmre e iSevere 1Slighte==m==an= {Moderate: 1Slight---==m=== iModerate:
Grable ! i floods. i | floods.
] ]
1 1

See footnote at end of table.
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued

Soil survey

T T T T T
] 1 1 1 t
Soil name and | Camp areas ! Picnic areas | Playgrounds |Paths and trails| Golf fairways
map symbol i i | | ! '
) i i i |
¥ 1 T T T
) [ 1 ] 1
1 t ] 1 1
1 1 1 ] ]
Hz--—f ---------------- ESﬁzerzz ESlight ---------- ESlight ---------- ESlight ---------- ESevere:
aynie { oods. | i i | frost action,
! | ! | ! low strength,
' | ! i | |
2 \Severe: 1Slighteve~eccua- {Moderate: iSlight-=--a----- iSevere:
Haynie i floods. | i floods. | | floods,
| i | | ! frost action,
] ) ] ()
i i i E ; low strength.
Hs ------ ;-—;--g ------- ES?verS:' iModerate: {Moderate: iSevere: tSlight.
aynie Varian loods. wetness. \ wetness. | .
y { ; ; ; erodes easily E
Hpmmm—mmmmemccccmee o= |Severe iModerate: iSevere: iModerate: iModerate:
Holly Springs i floods, | wetness, | wetness, ! wetness, \ too clayey,
! wetness, ! too clayey. | percs slowly. | too clayey. | floods
1 l l 1 1 1 y y ’
| percs slowly. | ] i | wetness.
i i i i i
IdD2e = mmmeme e iModerate: iModerate: |Severe: |Severe: |{Moderate:
Ida E slope. 5 slope. 3 slope. E erodes easily. | slope.
] 1 ] 1 :
IdE, IdE2emm=c—meacan- iModerate: - iModerate: |Severe: iSevere: |Moderate:
Ida i slope. E slope. E slope. | erodes easily. | slope.
] ] 1 : :
IdF, IdF2, IdG=-===-====- {Severe: |Severe: {Severe: {Severe: |Severe:
Ida | slope. | slope. \ slope. { slope, ! slope.
E E E E erodes easily. |
| | i | ) :
JUCememmmmc e 1Slight-==evmemu- 1Slighte--=cceum= iModerate: 1Slight-cccccmam- iSlight.
J d n ] ] 1 . 1 1
udso E i ; slope ; i
Kgeowm—mmmmcccm e menem {Severe: iModerate {Severe: iModerate: |Severe:
Kennebec E floods. E floods. i floods. E floods. \ floods.
1 1 1 N i :
o Y |Severe: 1Slighteeem—canwa- iModerate: 1Slighteeeeecaaaa {Moderate:
Kennebec | floods. ] i floods, i | floods.
i i i ! i
LUmem—mmcmcmmcccmemene iSevere: iSevere: iSevere iSevere: iSevere:
Luton | wetness, } too clayey | wetness, | too clayey. | too clayey.
! percs slowly, | ! too clayey, H !
E too clayey. 5 E percs slowly. | 1
1 1 1 : :
Mam=mmmmmmommmmmmme oo !Slight-===mm—m—m- I1Slight==nm=omem=- 1Slighte=mmmmmmmw 1Slight---——ooee- Slight.
Marshall i i i | |
i | i i i
MaC, MaC2--meeccceca—a- 1Slighteem=am-a== 1Slight--—wvawe=- iModerate: iSlightececmmeee= 1Slight.
Marshall E E 3 slope. E H
] ] ] 1 :
Mbmmmmmmmmmmmmmmmmmman !Slight==m==ee=m=- 'Slight-mm=mm-m-n- 1Slighte=mmmeeen- {Slight-cmccmmem- !Slight.
Marshall ! i i i i
i i ' i i
MKemcccccmm—mem—————— !Severe: {Moderate: {Moderate: 1Slight~~-wvcewaao iModerate:
Modale { floods. | wetness, \ perecs slowly, | ! floods.
! 1 | wetness. i |
| | i 1 H
MnD, MnD2---ececa——au- {Moderate: iModerate: iSevere: 1Slight===----~-- iModerate:
Monona E slope. E slope. | slope ! | slope.
i i i i i
MnE, MnE2~-=cemecacc-- |Moderate: |Moderate: iSevere: 1Slighte=eeccaaaa iModerate:
Monona | slope. | slope. i slope | ! slope.
1 i i i !
MOmmmmmmmmmmmmmmmmem 1Slight--eeeaan-m 1Slightemmmmmmeee ISlighte=memeecana 1Slight——--maeoco !Slight.
Moody ) | 1 | i
i | ' i 1
MoC, MoC2----ecreneue- 1Slighte~mmeeee=- iSlight-=mr==w--- {Moderate: 1Slighteemecaamaax {Slight.
Moody i i slope. !
i }

See footnote at end of table.
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued

135

T T T T T
1 1 1 1 ]
Soil name and | Camp areas t Picnic areas | Playgrounds {Paths and trails] Golf fairways
map symbol H | | ! i
i T i 1 i
j i i i i
MoD, MoD2~-cwwacaaaa-- {Moderate: iModerate iSevere 1Slight-==cemmuua iModerate:
Moody E slope. E slope. E slope E E slope.
1 ] ] ) 1
L e 1Slightecccncaaax 1Slighteeeecaccaaaa iSlightee—cecnaaa 15light-m=ccaeeu- iSlight.
Moody ! { i i |
i ; i 1 i
NoD, NOD2w--eemceccaua iModerate: iModerate: iSevere iSlightecece-ana- iModerate:
Nora \ slope. ! slope. \ slope | | slope.
1] 1 1 ) t
1 1 1 ] 1
NOE, NOE2ww~cecwacaaaaa {Moderate: {Moderate: iSevere 18lighte—=eeneeaa iModerate:
Nora | slope. i slope. ! slope H | slope.
1 1 1 ] )
] 1 ] ] 1
OMemm e iSevere: 1Slighteeecweuaa- 1Slight-=--cmce-- 1Slight--~---===- iSlight.
Omadi ! floods. 1 i } !
1 [} 1 ] ]
1 ] ] ] ]
ONe e ccccc e iSevere: |Severe: |Severe: iSevere: iSevere:
Onawa { floods, | too clayey. | too clayey. ! too clayey. { too clayey.
| too clayey. 1 | | |
i i | e i
O e P L {Severe: |Severe: iSevere: iSevere: iSevere:
Owego \ floods, | too clayey, | too clayey. | too clayey. | 'too clayey.
E percs slowly. E percs slowly. E E E
1 ] ] ] 1
| L L T T T, 1Severe: |Severe: 1Severe: iSevere: |Severe:
Percival i floods, { too clayey. { too clayey. | too clayey. { too clayey.
| too clayey. ! 1 i |
i i i i i
Pg¥*, | ! i ! |
Pits | : | : |
i | i i i
R e |Severe: iSlight--===acc-- 15lightecceeea——- 18light-cceeeenan- 1Slight
Salix ! floods. i ' .: ':
) t )
] 1 1 1 ]
SbCecemccmc e iSevere: |Severe: iSevere: iSevere: iModerate
Sarpy { floods, | too sandy. | too sandy. | too sandy. ! floods
| too sandy. 1 i i i
: = ! ! ’
SgC¥: | i 1 i 1
Sarpy---—-—-——~—c-cce-- |Severe: {Severe: {Severe: |Severe: iModerate:
{ floods, { too sandy. ! too sandy. i too sandy. i floods.
| too sandy. 1 ! | i
} i i i :
Grable Variant------- iSevere: {Moderate: |Severe: iModerate: |Severe:
| floods, | wetness, | wetness, | wetness, { floods.
| wetness. { floods. E floods., 5 floods. |
1 ) 1
1 i | 1 ]
SOmemem e e - iSevere: {Severe: iSevere: {Severe: iSevere:
Solomon | floods, | too clayey, | too clayey, | too clayey. i too clayey.
| wetness, | percs slowly. | wetness. | |
{ percs slowly. | i | i
1 1 1 1 1
t 1 i ] )
StF2-memcmmccc e ceeea iSevere: iSevere: iSevere: iModerate: iSevere
Steinauer i slope. | slope. i slope. | slope. ! slope
1 ] 1 1 )
1 1 ] 1 ]
WOmmmmmmmccccccceaee e |Severe: |Severe: {Severe: |Severe: iSevere:
Woodbury { floods, | too clayey. | too clayey. | too clayey. | too clayey.
{ too clayey. ! E ' |
) 1 ] 1
] 1 1 1 |
In, lOme=ceccmccaaaa—a— 1Severe: IModerate: iSevere: iModerate: iModerate:
Zook wetness, ! wetness, ! wetness. | wetness. | wetness.
{ percs slowly. | i !
1) 1 1 1
) I I )

See footnote at end

1
1
| floods.
1
1

of table.
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued

too clayey.

T T r T v
1 1 | 1 )
Soil name and | Camp areas { Picnic areas | Playgrounds }Paths and trails| Golf fairways

map symbol i | | i !

i i i i |

T RE T T -t

] i 1 ) )

i ! : i i

Iimmmm o ———————— ————— {Severe iSevere: 'Severe: |Severe: iSevere:
Zook wetness, ! too clayey. | too clayey, ! too clayey. | too clayey.

| ! wetness., 1 !

1 1 ] 1

1 1 ] 1

j ! i {

1
t
{ floods,
]
|
1

# See description of the map unit for composition and behavior characteristiecs of the map unit.
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Burt County, Nebraska

TABLE 9.--WILDLIFE HABITAT

Absence of an entry indicates that the

[See text for definitions of '"good," "fair," "poor," and "very poor."

soil was not rated])

TPotential as habitat for--

Potential for habitat elements

.

Soil name and

iwildlifelwildlifelwildlife

1
1

iShallow |OpenlandiWoodlandiWetland
water
areas

iWetland
| plants
]
1

10w
G DD
o
c ®
O O
o al
o
o
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o
- o
o
@
e
[
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o o
n o
v o
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O
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c o0
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o
0
[
>
0
Q.
@
E
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e - —— -

Poor

Fair

Good

Good

Poor

I,

Fair

Fair

b e ———

LY R
Albaton

1Good.
Very
poor.
Good.

tPoor
Good Good

\Poor

1Good
Very
poor

{Poor iPoor {Poor iPoor 1Good

poor
Very
poor

Albaton
Belfore

ACuwmemcncncacaaaiVery
Be,

Fair

Good

]
|
]
1
)
1
'
1
1
1
)
1
|
]
1
1

Good

Good

BO==——mmmmmmmmm

Bn,

B§=m-m==e——===e====}Good

Blencoe

. . .
8 9 s . . 9
o >0 =0 o . o > 0
o] [ 0 A o o o 0
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= e, (&) = (%] (&} e,

1 | 1 ] ] ] 1

] t ] ' 1 1 '

1 ' 1 ! 1 1 1

] 1 | 1 1 1 '

1 1 1 1 1 1 t

) . 1 ) 1 ) ] ]

] o | ' ] ] ! ]

' o t ] ¥ 1 | 1

| I 1 ] | 1 1 I
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Fillmore

Grable

Haynie

Haynie
Hgemmmmmmmmc e e e
Haynie Variant
Holly Springs

Forney
Hpm=——emmmme e

Gb--m-mcommm e
He—-wcmcccmceccces
Hfeommommmeemceee

IdE2----|Fair

IdE,

IdD2,
Ida

t
I
|
1

See footnote at end of table.
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TABLE 9.--WILDLIFE HABITAT--Continued

TPotential as habitat for--

T
I

Potential for habitat elements

Wild
herba-

Soil name and

{Openland|Woodlandi{Wetland
iwildlifeiwildlifejwildlife

iShallow
water
areas

iWetland
{ plants
(]
1

Conif-
erous
plants

{Hardwood}
ceous trees |
plants H

iGrasses
and
ilegumes

Grain
and seed
crops

map symbol

b— ——

- ——

L.

1Good | Poor {Poor {Very Very {Fair {Fair iVery

\Fair

I1dF2~=e==-—----}Poor

I1dF,

poor.
Very
poor.,

1
1
]
i
Poor |
i
[}
]

Poor

poor
Very
poor

poor
Very
poor

]
1
[]
1
Poor \Poor
i
]
1

Good

Very
poor

poor

Ida

1dGm-mm=mmcemw————={Very
Ida

1Good

Poor

¢
t
)
)
]
1
1

Kennebec
Kennebec

JuCemmemcecacaaaaa-{Good
dJudson

KOmmmmemmmmmem=mee={Good
LUm=mes=cmm—a====a-!Fair

Kg-—mmmmmccommmmman

1

1

]
MaC2, Mb-=!G

|

(]

]

Luton
MacC,
Marshall

Ma,

MK===memeeeeeeaaea=]Good
Modale

1
}
]
)
I

MnE,

MnD2,
MnE2--=-=--===e-u-{Good

MnD,

Monona

Good

MOC2-====-

MoC,
Moody

Mo,

MoD2---===~--~{Fair

Moody

Moody
Mt=eeeeco—cneceac—=!Good

MoD,

)
1
[}
)
t
[}
i
|
1
[l
1

NoE,

NoD2,
NoE2---=~=cweee—--|Fair

NobD,

Nora

Sarpy===-===------{Poor
b
Grable Variant----}Poor

Omadi
Onawa
Owego
Percival
Pits
Salix

OMm==-=-=n--=eew-ce---iGood
Sarpy

Oflem===-mcece=aeeez}Fair
OWemmmwmeme——mcema{Fair

P@eeeceancccnceca-c-|{Fair
S@-=mmm===ee——e=a--{Good
]

SbC==m~=mecucea——a-!Poor

Pg¥,
SgC¥:

See footnote at end of table.



Burt County, Nebraska

139

TABLE 9.--WILDLIFE HABITAT--Continued
Potential for habitat elements "Potential as habitat for--
Soil name and 1 T Wild 7 M H T T T

i
iGrasses

|
{Hardwood |

]
Conif- |Wetland

] ] ]
iOpenland|WoodlandiWetland

T
| J i
map symbol ! Grain | herba- i iShallow
tand seed| and | ceous | trees | erous | plants | water |(wildlifeilwildlifelwildlife
\ erops |legumes | plants | ! plants | ! areas | H i
T i 1 1 1 1 i T T 1
i i 1 i ! i | i 1 i
SOmmmmmmm——— e 'Fair 'Fair IFair |Fair {Fair 1Good 1Good iFair {Fair iGood.
Solomon ] ] ! ! | ' | | ! i
i i i ! i i i | i i
SEF2ecmmmmcee e {Poor {Fair 1Good 1Good 1Good iVery iVery \Fair {Good \Very
Steinauer | | H ) H | poor | poor | 1 | poor.
1 1 1] 1 1 ] 1 1 1] 1
1 1 ] ] 1 ] ] 1 i t
1 Y. 'Fair 'Fair \Fair {Poor |Poor iGood iGood {Fair | Poor 1Good.
! 1 1 ] 1 1 1 1 1 1 t
oodbury s ! ! ! ; | | | ! |
In, 20, IW==me—e=== 1Good {Fair 1Good |Fair |Poor 1Good 1Good {Fair (Fair 1Good.
Zook i { H { ) i i i {
1 1 1 1 1 1 1 1 1
1 L | 1 | 1 1 1 ]

* See description of the map unit for composition

and behavior characteristics of the map unit.
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TABLE 10.--BUILDING SITE DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary.

"slight," "moderate," and "severe."

Soil survey

See text for definitions of
Absence of an entry indicates that the soil was not rated]

frost action.

i j i H T 1
Soil name and | Shallow 1 Dwellings Dwellings 1 Small | Local roads | Lawns and
map symbol | excavations | without i ‘with i commercial | and streets | landscaping
H | basements 1 basements | buildings | !
1 ] ] 1 1 i
i | : | 1 1
Abememcmaccccccaae iSevere: {Severe: {Severe: 1Severe: iSevere: |Severe:
Albaton | wetness, i floods, | floods, { floods, | wetness, { too clayey.
] | wetness, | wetness, { wetness, | low strength, |
! | shrink-swell. | shrink-swell, | shrink-swell. | floods. H
] 1 1 1 1 1
1 1 ] t 1 ]
ACmmemcccccccc—a—- !Severe: 1Severe: 'Severe: iSevere: iSevere: iSevere:
Albaton ! ponding, i floods, | floods, { floods, { low strength, | too clayey,
| floods. | ponding, | ponding, i ponding, { ponding, | ponding,
i { shrink-swell. | shrink-swell. | shrink-swell., | floods. | floods.
(] 1 1 ] 1 ()
t ] 1 ] ] )
Be, Bfo-w-eccceaaaaa iModerate: }Severe: |Severe: iSevere: {Severe: 1Slight.
Belfore | too clayey. | shrink-swell, | shrink-swell. | shrink-swell. | low strength, !
i i ! ! ! shrink-swell. !
t 1 1 1 1 1
13 ) ] 1 1 ]
Bllemememceemm————— |Severe: |Severe: iSevere: {Severe: iSevere: iModerate:
Blencoe | wetness, | floods. | floods, } floods. ! shrink-swell, .| wetness,
| i | wetness. | ! low strength, | floods.
| i ! ! | frost action. !
i | ! i i ' i
BO-memmmmm———————— iSevere: |Severe: iSevere: 1Severe: iSevere: iSevere:
Blencoe | wetness. | wetness, \ floods, { floods, | shrink-swell, | too clayey,
H | floods. | wetness, | wetness. | low strength, | floods.
| i i ! { frost action. |
1 1 1 1 () 1
] ] 1 1 ] ]
BSeemcccccccc—————— 18light-=eeae-a- |Severe: iSevere: |Severe: {Severe: 1Slight.
Blyburg | \ floods. | floods. i floods. i frost action. |
] ] ] 1 1 ‘ 1
1 1 ] ] 1 1
BtG¥*: i 1 i i i i
Boone-——==cceaaa- 1Severe: |Severe: {Severe: |Severe: {Severe: |Severe:
| cutbanks cave,} slope. ! slope. \ slope. | slope. | slope.
| slope. ! i i ! !
] 1 t 1 1 1
1 1 [] ] ] 1
Rock outcrop. | i ! i i i
} i i i 1 H
BuD2, BuE2-=w-w--- iModerate: IModerate: {Moderate: tSevere: |Severe: {Moderate:
Burchard i slope. } shrink-swell, | slope, ! slope. { low strength. | slope.
! ! slope. ! shrink-swell. | 1 i
1 ' 1 1 1 1
1 ] 1 1 1 1
[ o YRS |Severe: |Severe: |Severe: |Severe: iSevere: iModerate:
Calco ! wetness, \ floods, t floods, \ floods, { low strength, | floods,
| i wetness. | wetness. | wetness., | floods. | wetness.
] 1 [] [] 1 ]
1 ] ) ] 1 1
0] - S, !Severe: |Severe: {Severe: 1Severe: |Severe: |Severe:
Calco | wetness. | wetness, i floods, { floods, | wetness, \ floods,
! { floods. \ wetness. { wetness. i floods, ! wetness,
! i i i | low strength. |
1 ] ] [] 1 ]

1 ] ] ] 1 1
Cdmmmmmemmme e !Severe: |Severe: {Severe: iSevere: iSevere: {Moderate:
Carr ! cutbanks cave.| floods. i floods. \ floods. i floods. { floods.

1 1 ] 1 1 1
1 1 1 1 ] ]
Cf, Cge=o=cceaaca- !Severe: |Severe: |Severe: |Severe: |Severe: iModerate:
Colo | wetness, \ floods, | floods, | floods, { floods, | wetness,
! | shrink-swell, | shrink-swell, | shrink-swell, | low strength, | floods.
| | wetness. | wetness, | wetness. { shrink-swell. |
1 1 (] ] ) )
1 1 ) ] 1 1
CrD2, CrE2-ceececa-= {Moderate: |Moderate: ‘Moderate: iSevere: 'Severe: IModerate:
Crofton ! slope. | slope. i slope. ! slope. ! low strength. | slope.
i) 1 ] 1 1 1
] ] 1 ] ] 1
Fllmmm—m——e - —————— !Severe: {Severe: |Severe: |Severe: |Severe: {Severe:
Fillmore ponding. ! ponding, | ponding, | ponding, | ponding, | ponding.
| shrink-swell. | shrink-swell. | shrink-swell. | low strength, |
t ) [] ] ]
| | | | :'

See footnote a

t end of table,
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T T T ) T T
1 1 ] 1 1 1
Soil name and | Shallow | Dwellings ) Dwellings i Small { Local roads | Lawns and
map symbol | excavations | without i with | commercial { and streets | landscaping
i i basements 1 basements | buildings | |
': | | | ! ':
FOowocccccccccccan= {Severe: {Severe |Severe iSevere iSevere: |Severe:
Forney | wetness. i floods, i floods, { floods, i low strength, | too clayey.
| | wetness, ! wetness, | wetness, | floods, |
i ! shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell. |
1 1 1 1 1 ]
) 1 ] 1 1 |
Gbmmmmmmm e e iSevere: iSevere iSevere: iSevere: {Severe: {Moderate:
Grable | cutbanks cave.! floods | floods. | floods. | floods. | floods.
1 ] [ 1 ] (]
] 1] 1 ' 1 1
Hemmooememam e 1Slight-=-=ee-w- |Severe |Severe: iSevere: iSevere: 1Severe:
Haynie 1 \ floods. { floods, i floods. { frost action, | frost action,
1 1 | H ! low strength. | low strength.
] 1 1 t 1 1
] 1 1 ) 1 1
R e e 'Moderate: {Severe iSevere: 'Severe: |Severe: iSevere:
Haynie { floods. ! floods. i floods. \ floods. ! floods, ! floods,
i ) i | ! frost action, | frost action,
i i i i ! low strength. | low strength.
1 1 1 1 ] 1
1 ] 1 1 1 ]
Hg--==---m—— e iSevere: |Severe {Severe: |Severe: iSevere: 1S1light.
Haynie Variant | wetness. | floods i floods, i floods. { low strength, |
i | | wetness. i \ frost action. |
t 1 ] 1 1 1
| 1 1 1 ] 1
Hpecmommmoe e iSevere |Severe 1Severe: 'Severe: iSevere: iModerate:
Holly Springs | wetness, | wetness, \ wetness, | wetness, i floods, { too clayey,
\ floods. | floods, i floods, { floods, ! low strength, | floods,
! { shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell. | wetness.
1 ] 1 t [} 1
[} 1 ] 1 i 1
IdD2-----omemeee iModerate: \Moderate: iModerate: iSevere: |Severe: {Moderate:
Ida | slope. i slope { slope. ! slope. ! frost action, | slope.
i i ! i ! low strength. |
1 [} ] [ ] 1
] ¥ I 1 ] 1 .
IdE, IdE2«--c-ee-- IModerate: {Moderate {Moderate: iSevere: iSevere: |Moderate:
Ida | slope. | slope | slope. | slope. ! frost action, | slope.
i i E i { low strength. i
] ) 1 1
] 1 ] 1 ! 1
IdF, IdF2, I1dG----|Severe: {Severe iSevere: |Severe: iSevere: 1Severe:
Ida i slope. ! slope { slope. i slope. ! slope, | slope.
) 1 i i | frost actlon, |
i i i | ! low strength. |
] 1 1 1 [} 1
] 1 1 ] ) 1
JUCwwencccccuennne 1Slight-emecm~em- iModerate {Moderate: IModerate: iSevere: iSlight.
Judson 1 ! shrink-swell. | shrink-swell. | slope, | frost action, |
| | | | shrink-swell. | low strength. |
1 1 ) 1 1 1]
] 1 | i 1 1
| T e {Moderate {Severe: {Severe: {Severe: iSevere: iSevere:
Kennebec | Wetness. i floods. i floods. i floods. | floods, { floods.
i i i i ! frost action, |
i i i ! i low strength. |
i i i } i i
KOmmmmm e cemceecee e iModerate: iSevere: {Severe: |Severe: |Severe: iModerate:
Kennebec | wetness. | floods, { floods. | floods. i floods, | floods.
i 1 | { \ frost raction, |
) ! i ! ! low—strength. }
(] ) [} 1 ] (]
| ] ) 1 1 1
LUme——emccmcc e e iSevere: iSevere: |Severe: |Severe: |Severe: 1Severe:
Luton | wetness. | wetness, | wetness, \ wetness, i wetness, i too clayey.
1 | shrink-swell, ! shrink-swell, | shrink-swell, | low strength, |
i i floods. \ floods. | floods. | floods. i
1 t 1 ] ] 1
1 ] 1 1 1 i
Ma, MaC, MaC2, Mb-}Slight--------- {Moderate: iModerate: iModerate: iSevere: 1Slight.
Marshall | ! shrink-swell., | shrink-swell. | shrink-swell. | low strength, |
i 1 1 i { frost action. |
(] ] ] 1 1 )
1 1 1 1 1 )
MKemo e mmcaccccee s {Severe: |Severe: |Severe: |Severe: |Severe: iModerate:
Modale wetness, { floods. { floods, i floods,. i floods. \ floods.
| | wetness. i i
1 (] 1 1 1
] t 1 1 ]

See footnote at end of table.
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1 ] t 1 ] ]
Soil name and | Shallow 1 Dwellings i Dwellings ' Small { Local roads | Lawns and
map symbol | excavations | without | with | commercial { and streets | landscaping
! ! basements | basements ! buildings 1 !
] i i i i ]
i i 1 i i i
MnD, MnD2=-=---- iModerate: {Moderate: {Moderate: {Moderate: iSevere: {Moderate:
Monona i slope. | shrink-swell, | shrink-swell, | slope, { low strength, | slope.
| | slope. } slope.. ! shrink-swell. | frost action. |
1 ] (] 1 1 t
] 3 ] ) 1 i
MnE, MnE2--caw-- IModerate: iModerate: {Moderate: |Severe: iSevere: iModerate:
Monona | slope. i slope, | slope, ! slope. \ low strength, | slope.
1 } shrink-swell. | shrink-swell. | 1 frost action. |
1 ] ] 1 - ] 1
1 t 1 1 1 1
MOmommeen e e 1Slightememmman= {Moderate: {Moderate: iModerate: |Severe: iSlight.
Moody 1 | shrink-swell. | shrink-swell. | shrink-swell. | frost action, |
i i | i ! low strength. |
i i i i | i
MoC, MoC2, MoD H 1 i i | i
MoD2-=-mmmemmem iSlighte-s-aue-- {Moderate: iModerate: iModerate: iSevere: 1Slight.
Moody i | shrink-swell. | shrink-swell. | shrink-swell, | frost action, |
! i i | slope. \ low strength. |
1 ) t 1 t 1
t ] ] 1 ] 1
Mf=—mmm e 1Slighte-eeeeen- {Moderate: iModerate: iModerate: iSevere: 1Slight.
Moody i i shrink-swell. | shrink-swell. | shrink-swell. | frost action, |
E E E E E low strength. E
] 1 1 ] 1 ]
NoD, NoD2--=----- iModerate: ‘Moderate: iModerate: {Moderate: iSevere: {Moderate:
Nora i slope. | shrink-swell, | shrink-swell, | slope, { frost action, | slope.
| 5 slope. | slope. E shrink-swell. | low strength. |
(] 1 1 1
1 i 1 1 ] 1
NoE, NoE2------- \Moderate: iModerate: iModerate: iSevere: {Severe: {Moderate:
Nora i slope. | slope, | slope, i slope. { frost action, | slope.
| | shrink-swell., | shrink-swell., | | low strength, |
] 1 1 1 1 1
] 1 1 1 [} ]
(0] R TSP R iSlight-~--~----- |Severe: {Severe: iSevere: {Severe: tSlight.
Omadi i { floods. { floods. \ floods. { low strength, |
i i i 1 { frost action. |
1 1 1 1 1 1
1 1 1 | t 1
ONemmmmmc e e 1Severe: }Severe: 1Severe: |Severe: iSevere: iSevere:
Onawa { wetness. i floods. i floods, \ floods. | floods, | too clayey.
1 | i i ! low strength, |
i 1 ! i | frost action. |
! | i i i i
OWeememrm e eme—— iSevere: {Severe: {Severe: |Severe: .{Severe: |Severe:
Owego | wetness, \ floods, i floods, | floods, ! low strength, | too clayey.
! | wetness, | wetness, | wetness, i wetness, i
5 5 shrink-swell. E shrink-swell. E shrink-swell. E floods. E
1 ] ] 1 1 1
Peemmmmm e iSevere: iSevere: iSevere: iSevere: |Severe: iSevere:
Percival | wetness, i floods. \ floods, { floods. { low strength, | too clayey.
{ cutbanks cave.) { wetness. | | shrink-swell, |
i i ! i ! floods. !
1 1 ! i 1 i
Pg*. i | 1 ! ! '
Pits ! i i ] ' '
i i i i i i
Sammtmmm e iModerate: |Severe: 1Severe: iSevere: |Severe: 1Slight.
Salix | wetness. t floods. i floods. } floods. \ low strength, |
i | i | } frost action. |
(] i) 1 1 ] 1
) ] 1 t L] ]
ShCommomm e m—m !Severe: 1Severe: |Severe: iSevere: iSevere: {Moderate:
Sarpy | cutbanks cave,| floods. { floods. { floods. | floods, | floods.
! floods. i i 1 | 1
i i i i i i
SgCH*: ' i ! ! I }
Sarpy----===--- {Severe: {Severe: |Severe: iSevere: iSevere: {Severe:
} cutbanks cave,| floods. | floods. } floods. \ floods. t floods.
i floods. i i i i i
i } ! i i i
Grable Variant---|Severe: }Severe: iSevere: {Severe: {Severe: |Severe:
i cutbanks cave,{ floods, | floods, { floods, i floods, { floods.
| wetness. | wetness. | wetness. { wetness. | frost action. |
1 ] ] 1 1] 1
1 L] ] ] [ I

See

footnote at end of table.
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T T T T T
] 1 1 1 1 )
Soil name and | Shallow ) Dwellings | Dwellings | Small { Local roads | Lawns and
map symbol i excavations |} without i with | commercial ! and streets | 1landscaping
i i basements i basements | buildings | |
T T T T T T
! ': | E ': E
SO==ecccmccaeeea |Severe: |Severe: {Severe: 1Severe: 1Severe: |Severe:
Solomon | wetness. | floods, { floods, ! floods, ! low strength, | wetness,
i | wetness, | wetness, | wetness, | wetness, i too clayey.
1 i shrink-swell., | shrink-swell. | shrink-swell. | floods. 1
1 1 1 1 1 t
] ] 1 1 H 1
StF2-mcm e ecee |Severe: |Severe: iSevere: |Severe {Severe: |Severe:
Steinauer | slope. ! slope. | slope. | slope i slope, | slope.
E ! ! ! ! low strength, |
1 1 1] 1 ]
] ] 1 1 ] t
Womeommmmcccmemae |Severe: {Severe: |Severe: }Severe: iSevere: iSevere:
Woodbury | wetness. i floods, { floods, i floods, | wetness, | too clayey.
i | wetness, { wetness, | wetness, | low strength, |
| | shrink-swell. | shrink-swell. | shrink-swell. | floods. i
1 1 1 1 1 1
[ 1 1 1 1 ]
in, Lo-—=cmcemeaa |Severe: iSevere: 'Severe: |Severe: iSevere: iModerate:
Zook ! wetness, | floods, \ floods, | floods, ! floods, | wetness.
i ’ | wetness, | wetness, | wetness, | low strength. |
| | shrink-swell. | shrink-swell. | shrink-swell. | !
1 ] (] 1 ] 1
. i ) i 1 1 |
A il bt iSevere: |Severe: |Severe: iSevere: iSevere: iSevere:
Zook | wetness. { floods, { floods, | floods, { floods, | too clayey.
i | wetness, | wetness, | wetness, ! low strength. |
! { shrink-swell. | shrink-swell. | shrink-swell. ! |
1 ] 1 1 [ 1
1 1 ] 1 [} )

* See description of the map unit for composition and behavior characteristics of the map unit,
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TABLE 11,-=-SANITARY FACILITIES

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of

ponding.

"s%ighg,;]"moderabe," "good," "fair," and other terms. Absence of an entry indicates that the soil was
not rate
i i T ] i
So0il name and ) Septiec tank ! Sewage lagoon | Trench | Area 1 Daily cover
map symbol | absorption | areas i sanitary i sanitary i for landfill
- : fields : : landfill | landfill :
| | | | |
Abemmemc e iSevere: {Severe: iSevere: {Severe: |Poor:
Albaton | percs slowly, | floods. | wetness, | wetness, | wetness,
| wetness, i | floods, | floods. i too clayey.
E floods. E i too clayey. 5 H
1
[ i ! ! i
ACecmmmcme e 1Severe: iSevere: {Severe: {Severe: |Poor:
Albaton | floods, | floods, i floods, \" floods, | too clayey,
| ponding, { ponding. ! ponding, | ponding. { ponding.
3 percs slowly. E j too clayey. 3 E
1 1 1 t 1
Be, Bfecemceccaccacas {Severe: 1Slightmeememeenaa \Severe: 1Slight==eem—accwa | Poor:
Belfore | percs slowly. i | too clayey. i \ too clayey,
i E i E 3 hard to pack.
1 1 i 1 [}
Bn, Bo==-moceeeeaaa- {Severe: {Severe: iSevere: iSevere: \Poor:
Blencoe | percs slowly, ! wetness, { wetness, | wetness, . wetness.
| wetness, { floods. | floods. i floods. )
{ floods. } i 1 |
i i i i i
B~ memmmwm e cam iModerate: |Severe: iModerate: tModerate: 1Good.
Blyburg i floods, \ floods. { floods. | floods. !
| percs slowly. | i | |
i { | i i
BtG#*: ' i ' \ '
Boone-==-—mmemcwaan iSevere: iSevere: iSevere: |Severe: {Poor:
| slope, | seepage, ! slope, \ seepage, | slope,
! depth to rock. | depth to rock, | depth to rock, | slope. | too sandy,
E E slope. E seepage. E i seepage.
1 b 4 1 ]
Rock outecrop. i | | i i
1 [ ] 1 1
1 1 1 1 1
BuD2, BuE2--ecec-na-a- iSevere: iSevere: 'Moderate: {Moderate: \Fair:
Burchard | percs slowly. | slope. | slope, | slope. | too clayey,
| E | too clayey. } | slope.
] 1 1 ]
i 1 ] 1 1
Cammmmmmmmm—m e ——— e {Severe: |Severe: |Severe: iSevere: |Poor:
Calco | wetness, | wetness, | wetness, | wetness, | wetness.
} floods. ! floods, i floods. y floods. '
] ] 1 1 i)
| i 1 ] H
Chrmmmmm— e —cc———— !Severe: iSevere: |Severe: |Severe: {Poor:
Calco \ percs slowly, | wetness, | wetness, | wetness, | wetness.
| wetness, i floods. t floods. i floods. |
! floods. i i i i
i i | i i
Clocommm e ————— 'Severe: {Severe: {Severe: iSevere: ‘Fair:
Carr i floods, | seepage, i floods, { floods, i thin layer.
| poor filter. { floods. | seepage. | seepage. !
] 1 1 1 )
\ 1 1 1 1
Cf, Cgmmem—mmmm—mmme !Severe: |Severe: {Severe: {Severe: {Poor:
Colo | wetness, | wetness, ! wetness, | wetness, ! wetness.
i floods. 5 floods. I floods. | floods. !
1 1 L] 1
I [l [l 1 ]
CrD2, CrE2«-—c-cc--- iModerate: |Severe: iModerate: iModerate: iFair:
Crofton | percs slowly, | slope. i slope. ! slope. ! slope.
\ slope. i \ i i
i i i | i
Fllemcmmmm e {Severe: |Severe: {Severe: {Severe: {Poor:
Fillmore { percs slowly, | ponding. ! too clayey, | ponding. | too clayey,
{ ponding. E ' | ponding. | ! hard to pack,
1 1 ) ]
| | | | |

See footnote at end of table,
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i 1 i i i
So0il name and i Septic tank i Sewage lagoon | Trench ! Area i Daily cover
map symbol | absorption \ areas ) sanitary ' sanitary i for landfill
i fields i ! landfill | landfill i
] T ] T i
1 () 1 1 1
1 ] ) ] )
FOommmmmr e iSevere: iSevere: |Severe: |Severe: |Poor:
Forney \ floods, i floods. \ floods, { floods, | wetness,
| wetness, 1 | wetness, | wetness. | too clayey.
E percs slowly. E E too clayey. 5 i
1 1 ) 1 ¥
Ghmmermc e - iSevere: iSevere: 1Severe: |Severe: {Poor:
Grable | floods. i floods, | seepage, \ floods, | too sandy,
1 | seepage. { floods, { seepage. | seepage.
E E E too sandy. E i
1 1 1 1 ]
R iModerate: iModerate: iModerate: iModerate: {Good
Haynie | floods. | ‘seepage. { floods. { floods. |
1 ] 1 1 1
1 ] 1 o 1
Hfecmmmmmem e iSevere: |Severe: iSevere: iSevere: 1Good
Haynie i floods. i floods. | floods. | floods. |
1 1 () ] 1
H 1 1 1 1
1 R {Severe: |Severe: {Moderate: {Moderate: {Fair:
Haynie Variant | wetness, ! floods, ! floods, \ floods, | wetness,
{ percs slowly. { wetness. | wetness., | wetness. i thin layer.
1 ] 1 [} ]
) ] ] ] 1
Hpmemmemee e cce e {Severe }1Slightesecewaaax }Severe: iSevere: \Poor:
Holly Springs | percs slowly, i | wetness, | wetness, | wetness,
| wetness, i | floods, ! floods. ! too clayey.
{ floods. 1 | too clayey. | |
1 () ) 1 t
§ 1 1 1 ]
IdD2=mmcmmmem e IModerate: \Severe {Moderate: {Moderate: {Fair:
Ida E slope. E slope E slope. j slope. E slope.
] 1 1 1 t
IdE, IdE2---=we-eu-- iModerate: 1Severe iModerate: iModerate: \Fair:
Ida { slope. ! slope. t slope. i slope. ! slope.
] ) 1 (] ]
1 ) 1 1 )
IdF, IdF2, IdG------ iSevere: iSevere iSevere: |Severe: ‘Poor:
Ida \ slope. | slope | slope. | slope. | slope.
1 ] 1] 1 )
] ] 1 1 1
B et 1Slight-=eemcouun iModerate: iSlight-=--=cm--- iSlight-w=~=e-w-- 1Good.
“Judson i ! slope, i H |
i | seepage. E ! E
1 ]
1 1 1 1 1
Kgemm—mmmmccmmcmaae— !Severe: ISevere: |Severe: {Severe: 1Good
Kennebec | floods, ! floods, \ floods, \ floods, |
| wetness. | wetness. | wetness. | wetness. 1
3 1 1 1 1
1 3 1 1 1
KOmmmmm e cce e {Severe: iSevere: }Severe: }Severe: }Good
Kennebec ! floods. | floods. | floods, ! floods. i
i ] ! wetness. ! !
() 1 [} 1
1 ] 1 ] 1
LUm——mcccmcccccm———— |Severe: |Severe: {Severe: iSevere: {Poor:
Luton | percs slowly, { floods. { wetness, i wetness, | wetness,
| wetness, i ! too clayey, \ floods. ! too clayey.
{ floods. | { floods. | !
1 (] 1 1 []
1 1 ] ] 1
[ T 1Slight--een--=x- {Moderate: 1Slight--eecee-- 1Slight---c=ee-- tGood
Marshall 1 ! seepage. i i 1
1 1 1 ] 1
] ] 1 1 1
MaC, MaC2--=-ca-—==- ESlight ---------- {Moderate: ESlight --------- 1Slighte-===mua- 1Good
Marshall | | seepage, i i |
i | slope. i i i
1 1 1 1 ]
1 . 1 1 ] ]
Mbmmmmeemr e 1Slight-—=ece---- {Moderate: 1Slighte-ccooee- 1Slight-=ceme-aq {Good.
Marshall ! ! seepage. | i i
4 ) 1 ) 1
1 1 1 1 1
MK=—mmcccm e c e e |Severe: |Severe: |Severe: iSevere: iPoor
Modale | floods, \ wetness, | wetness, | wetness, i too clayey,
| wetness, i } floods. { floods. | wetness.
1 1 1 1 ]
! + 1 1 1
MnD, MnD2=w-—weccawa iModerate: 1Severe iModerate: iModerate: tFair.
t ) 1 (] 1
Mon9na : slope. ; slope. ; slope. ; slope. E slope.
MnE, MnE2--ce—aecca-- |Moderate: iSevere iModerate: {Moderate: {Fair:
Monona | slope. ! slope. E slope. { slope. | slope.
1] ) ()
] 1 1 ]

See footnote at

end of table.
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too clayey.

wetness.

T 1 i T i
So0il name and ! Septic tank | Sewage lagoon | Trench 1 Area ! Daily cover
map symbol | absorption i areas | sanitary | sanitary { for landfill
\ fields \ ' landfill } landfill \
i | H 1 I
] ! } i i
MOmmmwm e mccceecem e |Severe: iModerate 1Slight=cemmmeceaa 1Slight===caceaeax {Good.
Moody | percs slowly. | seepage ) H
1 1 ] [] )
] | ] ] t
MoC, MoC2-===em=u= 1Severe: IModerate: 15light=e-~eca--- 1Slight-weveea 1Good.
Moody { percs slowly. { slope, | | H
' | seepage. 1 ! |
i i i i i
MoD, MoD2-«a---cw= iSevere: iSevere {Moderate: iModerate: {Fair:
Moody | percs slowly. \ slope. } slope. | slope. ! slope
(] 1 ] 1 1
1 1 i ) 1
Mtemeemmm e e {Severe: iModerate: iModerate: {Moderate: |Fair:
Moody | percs slowly. | seepage. \ slope. { slope. } slope
1 ] ) 1 []
1 ) 1 ] ]
NoD, NoD2--==ceaw- 'Moderate: |Severe: 18lighte~--maexea 1Slight=—eaeea iGood
Nora | perecs slowly, | slope. H ! !
{ slope. ) i 1 1
i i i i i
NoE, NOE2=-=cc-a-- iModerate: |Severe: iModerate {Moderate: {Fair:
Nora } slope, | slope. t slope. i slope. { slope.
| percs slowly. H i H !
) 1 1 [] ]
1 1 t ] 1
OMemmm————r————— 'Moderate: |Severe {Moderate {Moderate: 1Good.
Omadi | floods, } floods. } floods. i floods. H
! percs slowly. | 1 i !
1 1 1 1 ]
] i ] ] 1
(0] B iSevere:. iSevere: iSevere: {Severe {Fair:
Onawa | wetness, | wetness, t floods, | wetness, | wetness.
{ floods. | seepage, | seepage, i floods, '
i i floods. | wetness. | seepage 1
1 1 1 1] )
1 1 ] ] 1
OWmmemmmmmmcce e {Severe: |Severe: {Severe: {Severe {Poor:
Owego | percs slowly, i floods, | wetness, | wetness, } too clayey.
| wetness, | wetness. | too clayey, { floods. {
i floods. | { floods. | '
1 1 1 1 1
1 ] 1 1 1
| {Severe: iSevere: {Severe: iSevere: {Poor: ,
Percival | wetness, | wetness, | wetness, { floods, | too clayey.
| floods, | seepage, i floods, | seepage, 1
i poor filter. | floods. | seepage. 1 wetness: !
(] 1 ) ] 1
1 1 [ ] 1
Pg*. ) H | i |
Pits ] | i ! i
i | i i i
Sfmmmmemmmm——————— 'Moderate: IModerate: iSevere: iModerate: 1Good.
Salix | floods, | wetness, \ wetness. { floods, !
{ wetness. { seepage. H | wetness. i
1 1 1 ) )
] 1 1 t [
SDCemmmmmm———————— !Severe: |Severe: |Severe: {Severe: |Poor:
Sarpy ! floods. | seepage, | seepage, | seepage, ! too sandy,
! i floods. { floods, i floods. | seepage.
) i ! too sandy. } !
] [] ] 1 1
] ] 1 1 1
SgC¥: i | i i i
Sarpy==--m--ccaaa= !Severe: |Severe: |Severe: iSevere: tPoor:
i floods. | seepage, | seepage, | seepage, { too sandy.
{ t floods. { floods, ! floods. |
; i ! too sandy. ! !
\ : ) ! |
Grable Variant-----|Severe: |Severe: iSevere {Severe: {Poor:
} floods, | floods, { floods, { floods, i too sandy,
| wetness. | seepage, | seepage, | seepage, | seepage.
H | wetness. | wetness. | wetness. !
1 1 ) t 1
1 | ] 1 1
SOmmmm e ——————— {Severe: |Severe: iSevere: |Severe: {Poor:
Solomon floods, i floods, } floods, i floods, ! too clayey,
we tness, { wetness. | wetness, { wetness. { hard to pack,
() 1 1 1
i 1 ! '
1 ] 1

See footnote at

]
1]
i
| percs slowly.
[
]

end of table.
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TABLE 11.--SANITARY FACILITIES-~Continued
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T T T T T
1 1 1 1 1
S0il name and 1 Septic tank ! Sewage lagoon | Trench | Area ' Daily cover
map symbol | absorption | areas 1 sanitary | sanitary ! for landfill
i fields \ | landfill i landfill i
T T T T T
| ; | a |
StF2-cmmmmmm e {Severe: {Severe: |Severe: iSevere: \Poor:
Steinauer | percs slowly, | slope. | slope. | slope. ! slope.
! slope. i | i i
i 1 i i 1
Wommmcmcccccccccane {Severe: |Severe: {Severe: iSevere: }Poor:
Woodbury | percs slowly, { wetness, ! wetness, ! wetness, | too clayey.
| wetness, { floods. | too clayey, \ floods. |
i floods. i | floods. | |
1 t 1 4 1
] ] 1 1 1
In, 20, IWerm==mm——-= iSevere: |Severe: {Severe: iSevere: {Poor:
Zook | percs slowly, | wetness, | Wwetness, | wetness, | too clayey,
| wetness, { floods. ! too clayey, } floods. | wetness,
| floods. i \ floods. ! !
1 ] 1 1 1
] 1 1 1 1

* See description

of the map unit

for composition and

behavior characteristics of the map

unit.
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TABLE 12.--CONSTRUCTION MATERIALS

[Some terms that describe restrictive soil features are defined in the Glossary.
"good," "fair," "poor," "probable," and "improbable."

not rated]

Soil survey

See text for definitions of
Absence of an entry indicates that the soil was

1 1 i 1
Soil name and 1 Roadfill 1 Sand ! Gravel | Topsoil
map symbol ! | } i
| i | |
] E ] i
] 1 1
] i i 1
ADmmmecmmec—c————— 'Poor: {Improbable: {Improbable: \Poor:
Albaton { low strength, | excess fines. { excess fines. i too clayey.
| shrink-swell. | i H
| | | |
ACmmmmm— 1Poor: iImprobable: {Improbable: {Poor:
Albaton | low strength, | excess fines. | excess fines. i too clayey,
! wetness, ! 1 | wetness.
| shrink-swell. 1 i i
t ] [} ]
i ] 1 i
Be, Bfe=meaccccee- {Poor: {Improbable: {Improbable: {Poor:
Belfore { low strength, | excess fines. | excess fines. i thin layer.
! shrink-swell. i i |
1 1 ' 1
] ] ! ¥
Bllemmmcm e —————— |Poor: iImprobable: {Improbable: \Fair:
Blencoe | wetness, | excess fines. | excess fines. } too clayey.
| shrink-swell, ! i i
{ low strength. i i |
1 t 1 1
1 1 1 ]
BOwrmmr——m——c—————— |Poor: {Improbable: iImprobable: {Poor:
Blencoe | wetness, | excess fines. | excess fines. { too clayey.
! shrink-swell, i i i
! low strength. i i {
] ) 1 1
1 | 1 1
- P S 1G00dmmmmecrmcm e {Improbable: i Improbable: 1Good.
Blyburg i | excess fines. | excess fines. |
1 1 ] t
] ] ] ]
BtG#*: 1 | i i
BOONE@m—mmm——————— 'Poor: {Improbable: . {Improbable: |Poor:
| slope, | thin layer. | too sandy. { too sandy,
| thin layer, { i | slope.
{- area reclaim. ! i |
1 1 1 ]
] 1 1 i
Rock outcrop. H i ;
1 1 1
1 H 1 ]
BuD2, BuE2-------- ‘Poor: {Improbable: iImprobable: \Fair:
Burchard | low strength. | excess fines. | excess fines. | too clayey,
y
i i | ! small stones,
} | 1 i slope.
3 1 ] ]
1 t | ¥
Clmmmmmmme———————— \Poor: {Improbable: {Improbable: 1Good.
Calco | shrink-swell, | excess fines, { excess fines. |
i low strength. i i i
1 1 1 1
] ] 1 ]
Choemmcmccccccceae |Poor: iImprobable: {Improbable: iPoor:
Calco | wetness, | excess fines. | excess fines. { wetness.
! shrink-swell, ! ] 1
! low strength. i i !
) 1 t ]
] ] 1 ]
[0 P, 1G00dmmmmmm e {Improbable: {Improbable: {Good.
Carr | | excess fines. | excess fines. |
t 1 1 ]
1 ] 1 ]
Cf, Cgmemmmmcamc—a- 'Poor: iImprobable: {Improbable: 1Good.
Colo | shrink-swell, | excess fines. | excess fines, !
| low strength. ! i |
1 ] t 1
i i . i |
CrD2, CrE2--«----- {Poor |Improbable: {Improbable: {Fair:
Crofton | low strength. | excess fines. | excess fines. | slope.
[} 1 1 ]
] 1 1 ]
Fllm e e en |Poor: {Improbable: {Improbable: iPoor:
Fillmore \ low strength, | excess fines. | excess fines. | wetness,
| wWwetness. T H { thin layer.
1 ] ) 1
1 i | 1

See footnote at end of table.
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TABLE 12.--CONSTRUCTION MATERIALS~-Continued

T T
1 1
S0il name and H Roadfill i Sand Gravel Topsoil
map symbol | )
i i
i i
; i
FO--mecccccccccnneam {Poor: {Improbable: Improbable: Poor:
Forney \ wetness, | excess fines, excess fines. too clayey.
| low strength, 1
| shrink-swell. |
1 1
1 1
Gbecocmemmc e 1G00d-wmcmccc e {Probable===-=ec=-- Improbable: Fair:
Grable | 1 too sandy. area reclaim,
1 []
] 1
He, Hfewecommamaaaeo 1Go0dmmmec e iImprobable: Improbable: Good.
Haynie | | excess fines, excess fines.
] 1
] '
Hgeoe=o~mmammccmecea !Poor: {Improbable: Improbable: Good.
Haynie Variant ! low strength. excess fines. excess fines.
(]
]
Hp--=--mccccccccneaa |Poor: Improbable: Improbable: Fair:
Holly Springs wetness, excess fines. excess fines, too clayey.

Judson

Kg, Ko=wommowacaacaq

Kennebec

Ma, MaC, MaC2, Mb---

Marshall

MnD, MnD2---ccecoua-

Monona

Monona

Mo, MoC, MoC2, MoD,
MoD2, Mtm=--eeemeea

Moody

Nora

1
t
! low strength,
{ shrink-swell.
t
1]

|Poor:
| low strength.

\Poor:
i low strength.

| wetness,

{ low strength,
{ shrink-swell.
1

t

1

low strength.
Poor:

! low strength,
} shrink-swell.
1
1

! low strength.

H low'strength.

low strength.

| low.strength.
t

E

{Poor:

low strength.

Poor:

\ low strength.
1

1

See footnote at end of table.

i
]
1
1
1
Ll
1
i
1
1
1
[
]
1
i
1
1
3
1
1]
i
1
i
i
1
L]
)
1
i
1
I
L]
)
i
1
[
]
]
1
i
1
i
1
1
]
1
]
)
[]
1
1
i
1
|
)
[}
1
]
1
i
1
i
1
i
1
i
1
i
1
1
]
|
1
i
1
1
1
1
Il
i
[]
1
1
1

|
1
]
1
]
1
1
1
1
I
)
1
1
]
]

{Improbable:
| excess fines.
1

1

iImprobable:
excess fines,

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines,

Improbable:
excess fines,

Improbable:
excess fines.

Improbable:
excess fines.
Improbable:
excess fines.
Improbable:
excess fines.
Improbable:
excess fines.
Improbable:

excess fines,

Improbable:
excess fines,

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.
Improbable:
excess fines.
Improbable:
excess fines.
Improbable:
excess fines.
Improbable:

excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Poor:
too clayey.

Good.

Good.

Fair:
slope.

Fair:
slope.

Fair:
too clayey.

Fair:
too clayey,
slope.

Fair:
slope,
too clayey.

Good.
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low strength.

Soil survey
TABLE 12.--CONSTRUCTION MATERIALS--Continued
T i i i
Soil name and | Roadfill } Sand i Gravel 1 Topsoil
map symbol ! i | |
| i i i
T T T T
1 1 1 1
1 1 i i
Oflmmemmre—————————ae |Poor: {Improbable: iImprobable: {Poor:
Onawa | low strength. | excess fines. | excess fines. ! too clayey.
] ] 1 )
] t ] ]
OWemmmmmmm— e ———mm 'Poor: {Improbable: {Improbable: {Poor:
Owego | low strength, i excess fines. i excess fines. | too clayey.
! shrink-swell. ! i i
] 1 1 1
1 1 ] 1
Peecemmmm—— e ————— 'Fair: |Probable=eccccaa-x iImprobable: {Poor:
Percival | wetness. 1 { too sandy. | too clayey.
1 1 ] 1
i ] 1 ]
Pg*, { { i {
Pits | ! i '
i i ; i
SAmmmm— e mmm e ———— \Fair: !Improbable: iImprobable: 1Good.
Salix ! low strength. | excess fines. | excess fines. |
1 ) [} )
+ ] ] ]
ShCemmmm e e 1Go0d=mrmrcccncnaaa iProbable-=====-=-= {Improbable: {Poor:
Sarpy i | } too sandy. { too sandy.
1 ) ] ]
1 1 i i
SgC¥: i i 1 1
Sarpy-=—-——-—===~=-=== 1Go0dmmmcmccc e {Probable---—---~-- iImprobable: {Poor:
! ! \ too sandy. | too sandy.
1 1 1 1
1 1 1 1
Grable Variante---- |Fair: |Probable-=-======-= {Improbable: {Fair:
! wetness. ' | excess fines, ! thin layer.
[ ] 1] ]
] ] 1 1
§Ommec e ———— 'Poor !Improbable: {Improbable: \Poor:
Solomon i low strength, | excess fines. | excess fines. | too clayey.
{ shrink-swell. | E i
1 1 1
1 1 1 t
StFlavemewcan e e ——— 'Poor: {Improbable: {Improbable: {Poor:
Steinauer { low strength. | excess fines. ! excess fines. { slope.
| i i i
WO-———mmmmm—m—— e —— 'Poor: | Improbable: {Improbable: tPoor:
Woodbury { low strength, | excess fines. | excess fines. } too clayey.
! shrink-swell. ! | i
] 1 1 1
1 1 ] ]
Il mmm—ae e e ———— 'Poor: !Improbable: {Improbable: 1Good.
Zook | shrink-swell, | excess fines. i excess fines. i
! low strength. ! E i
) % )
1 ) 1 ]
Z0mmmmmmm——————————— 'Poor: {Improbable: {Improbable: {Fair:
Zook | shrink-swell, | excess fines. | excess fines. | too clayey.
! low strength. 3 i z
1
1 ] 1 1
I mm e —— tPoor: !Improbable: iImprobable: \Poor:
Zook shrink-swell, | excess fines, | excess fines. | too clayey.
] 1 1
1 ‘ i
1 ] 1

¥ See description

of the map unit

for composition and behavior characteristics of the map unit.
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TABLE 13.--WATER MANAGEMENT

{Some terms that describe restrictive soil features are defined in the Glossary.
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See text for definitions of

"slight," "moderate,” and "severe." Absence of an entry indicates that the soil was not evaluated]
1 Limitations for-- T Features affecting--
Soil name and |} —Pond T Embankments, | T T Terraces T
map symbol 1 reservoir i dikes, and 1 Drainage I Irrigation i and | Grassed
| areas i levees i i { diversions 1 waterways
L) T T T T T
] 1 ' 1 ] 1
] 1 1 ] 1 1
1 1 1 ] ] 1
ADmmmmcmmceeeee 1Slightemeceecee== iSevere: {Percs slowly, |Wetness, iWetness, {Percs slowly,
Albaton i ! hard to pack, | floods. { slow intake, | percs slowly. | wetness.
E E wetness. E 5 percs slowly. i E
1 1 ] ] ] Nl
R L T T e 1Slighteeewaacuea |Severe: {Ponding, {Ponding, }Ponding, iWetness,
Albaton | | ponding. { peres slowly, | floods, | percs slowly. | percs slowly.
1 | | floods. | slow intake. | 1
| ; ! ! | |
Be, Bf----ececca--a 1Slight~eeeecweaa= iModerate: iDeep to water |Favorable-=-w-- {Favorable------ {Favorable.
Belfor | ! hard to pack. | 1 | |
° :‘ | R ; :' E
Bm—meemmeece e |Moderate: {Severe: \Frost action, |{Wetness, iWetness, iWetness,
Blencoe ! seepage. | piping. { floods. | floods. i erodes easily.| erodes easily.
] 1 t 1 t 1
1 ] ) 1 ) ]
BO=m—mmmeccc—————— 'Moderate: |Severe: \Frost action, {Wetness, Wetness, iWetness,
Blencoe | seepage. | piping. i floods. ! slow intake, | erodes easily.| erodes easily.
i i i | floods. ! !
1 i i i i i
BS—mmemc e iModerate: 1Severe: iDeep to water |Favorable=--=w-- {Erodes easily IErodes easily.
Blyburg | seepage. ! piping. i i i !
1 ] 1 1 1 1
1 ] t ] [ 1
BtG¥*: i i i } i i
Boonge=eweeceeaen tSevere: iSevere: iDeep to water |Droughty, iSlope, 18lope,
| seepage, | seepage, i | fast intake, | depth to rock,| droughty,
| slope. \ piping. i | soil blowing. | too sandy. | depth to rock.
1 1 (] 1 1 ]
Rock outcrop. ; i 5 ; i i
(] 1 1 t 1 ]
1 1 ] ) ] 1
BuD2, BuE2«-caaa--- 1Severe: 18light--—-=---- {Deep to water |Slope----=ce=-- 1Slopeeme—emaaax iSlope.
Burchard ! slope. ! ! | j i
t 1 ] 1 1 ()
| 1 ] | ] 1
CAmmmmmme s 15lighteeeeeacaaa iModerate: {Floods, {Floods, iWetness~==wawa- iWetness.
¢ ] 3 i () 1] ] 1
Ca}co % ; piping. ; frost action. ; wetness ; {
[0 F 18lighte—emeaeuo |Severe: 1Floods, iFloods, IWetnessg~=---=-- iWetness.
Calco \ | wetness, | frost action. | wetness. | )
] 1 ] t [] ]
1 ] 1 i ] )
Clmmmmmmmec e 1Severe: |Severe: {Deep to water JRooting depth, |Favorable------ {Rooting depth.
Carr | seepage. | piping. | i floods. i i
[ ] 1 [] 1 1
1 ] 1 i ] 1
Cf, Cmmmmmcmcaca iSlight-=ceeaea- iSevere {Floods, iFloods, iWetness-—ee=eu- iWetness.
Colo 1 | wetness, | frost action. | wetness. 1 i
1 1 ] ) 1 (]
1] 1 ] ] 1 1
Crb2, CrE2-—=—aa--—- iSevere: |Moderate iDeep to water |Slope, iSlope, {Slope,
Crofton } slope. \ piping. i | erodes easily.! erodes easily.! erodes easily.
. 1) 1 1 1 1 1
i 1 ] 1 1 1
Filemcmm e cemc e = iModerate: {Severe: {Percs slowly, {Percs slowly, |Erodes easily, |Wetness,
Fillmore | seepage. { hard to pack, | frost action, | ponding. ! ponding, | percs slowly.
| ! ponding. | ponding. ) | percs slowly. |
] (] 1 1 1 1
1 i 1 1 1 ]
FOm—mmmcrccrcemea 18Slight-=—====-- 'Severe {Percs slowly, |Wetness, iWetness, IWetness,
Forney | { wetness, \ floods. i slow intake, | percs slowly. | percs slowly.
E s hard to pack. E j percs slowly. i !
1
] ] ] 1 1 1
Ghmmmmcr e |Severe: {Severe: iDeep to water |Floods-=e=—a-—-aa {Erodes easily, |Favorable.
t 1 1 1 ) ]
Grable ; seepage. E :;gg:g?, i i 5 too sandy. 5
1 (] 1 ) ) (]
1 1 1 ] ] ]
Heewema e iModerate: iSevere: iDeep to water |Favorable---==- {Erodes easily |Erodes easily.
Haynie | seepage. ! piping. ! } | i
t 1] 1 1 [} ]
] 1 b 1 ] 1
Hfwmeeomccm e tModerate: iSevere: iDeep to water |Erodes easily, |Erodes easily |Erodes easily.
Haynie { piping. i ! floods. ! !
1 ] 1 ) )
] [ 1 1 ]

| seepage.
]
]

See footnote at end of table,
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TABLE 13.--WATER MANAGEMENT--Continued

Limitations for-- Features affecting--

T T
[ |
Soil name and | —Pond T Embankments, | H T~ Terraces T
map symbol i reservoir { dikes, and ! Drainage { Irrigation ! and ! Grassed
| areas | levees | i ! diversions [ waterways
': i i i ! ':
Hgemmmmmemmmm e m e {Moderate: }Severe: JFrost action---|Wetness, iErodes easily, (Erodes easily.
Haynie Variant | seepage. | piping. | | percs slowly, | wetness. |
| i | | erodes easily.| !
1 ] 1 1 ] 1
1 ] 1 I ] 1
Hpeemmemmmc e e e e 1Slight---o=eo-- |Severe: {Percs slowly, iWetness, {Not needed----~- iWetness,
Holly Springs i ! hard to pack, | frost action, | peres slowly, | | percs slowly.
1 | wetness. | floods. t floods. ; !
1 1 [] 1 ] 1
1 ] 1 i 1 1
IdD2emmmmmm e {Severe: |Severe: {Deep to water |Slope, {Erodes easily, }Erodes easily,
Ida { slope. | piping. ' E erodes easily.} slope. ! slope.
] 1 1 ] ]
1 ] 1 ] ] 1
IdE, IdE2, IdF, ' 1 ! ] | i
IdF2, IdGe-==cw-- iSevere: iSevere: iDeep to water |Slope, 1Slope, tSlope,
Ida | slope. ! piping. | | erodes easily.|} erodes easily.| erodes easily.
i i i i i 1
JuC-=ccmcccmmmmm e |Moderate: |Severe: iDeep to water (Slope-wweccec--a |Erodes easily |Erodes easily.
Judson | seepage, ! piping. | i i i
| slope. 1 i i ! i
| ! ! ! 1 !
Kge=mmemmmmccnmcem EModerate: EModerate: EDeep to water iFloods --------- {Erodes easily |Erodes easily.
Kennebec | seepage. | thin layer, | i i 1
| | piping, ; i i |
1 | wetness. ! 1 i i
i i i i i i
KOmemmmemcam—a——a— {Moderate: IModerate: iDeep to water {Floods--------- \Ercdes easily |[Erodes easily.
Kennebec 5 seepage. E piping. E E i !
1 1 1 1 ] 1
LUssccmmcrcmcceene 1Slight=e-m=a-=x iSevere: {Percs slowly, (Wetness, i{Wetness, |Wetness,
Luton | ! hard to pack, | floods. | slow intake, | percs slowly. | percs slowly.
3 E wetness, E E percs slowly. 3 |
]
] ] 1 ] 1 ]
Q- mmmmmmm———————— |Moderate: 1Slighte-=mc—n=v iDeep to water |Favorable------ lErodes easily |Erodes easily.
Marshall | seepage. ! E E i i
i i i i 1 i
MaC, MaCle-=cmea-- |Moderate: 1Slight===aceaa- iDeep to water |(Slope-==-c----- {Erodes easily (Erodes easily.
Marshall | seepage, 1 i | ! !
| slope. i i i i |
i ! i i i i
Mbecmmcaccc e ‘Moderate: 1Slight=ceamec-= iDeep to water (Favorable------ {Erodes easily |Erodes easily.
Marshall ; seepage. ; ; ; E E
[ t
MK =mecaccccmcema IModerate: \Severe: | iWetness, iWetness, iWetness,
Modale | seepage. ! hard to pack, | | percs slowly, | erodes easily,| erodes easily,
| | wetness. E | erodes easily.| percs slowly. | percs slowly.
] (] 1 [} 1
! ) 1 1 1 )
MnD, MnD2--~-===~-w- iModerate: iModerate: {Deep to water (Slope----===c=-=~ {Erodes easily, iErodes easily,
Monona | seepage, | piping. i 1 | slope. | slope.
! slope. | 1 1 | i
| i i i | i
MnE, MnE2-----cw=c-- iSevere: {Moderate: {Deep to water {Slope--———c--ox {Slope, iSlope,
Monona i slope. t piping. | i } erodes easily.| erodes easily.
] 1 1 L] 1 ()
| i | ] | ]
MO~ememmcma——————— EModerate: EMggirabe: EDeep to water EFavorable ------ {Erodes easily |Erodes easily.
Moody | seepage. i n layer, ' i ) }
| | piping, i i | !
! ! hard to pack. | | i i
i i i ; i i
MoC, MoC2, MoD, ! | | | ' ]
MOD2emmcm e e e {Moderate: iModerate: {Deep to water |(Slope-==-c-===x {Erodes easily, {Erodes easily,
Moody- ! seepage, | thin layer, \ i { slope. | slope.
{ slope. i piping, i i i !
! ! hard to pack. | | | !
! ! | 1 H i
Mt—emmmemem——————— ESlight --------- EModerate: EDeep to water iFavorable ------ {Erodes easily |Erodes easily.
d thin layer | H
Mooty E i piping,y ' E ; E i
! ! hard to pack. | } 1 i
i 1 1 i i i
NoD, NoD2-wme-cecw--- iSevere: iSevere: iDeep to water |{Slope--------- -lErodes easily, |Erodes easily,
Nora i slope ! piping. i i i\ slope. ! slope.
1 1 1 1 ] []
] t 1 1 1 ]

See footnote at end of table.
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TABLE 13.--WATER MANAGEMENT--Continued
H ‘Limitations for-- B Features affecting--
S0il name and | Pond T Embankments, | T T Terraces T
map symbol | reservoir \ dikes, and ) Drainage !\ Irrigation. | and - | Grassed
| areas ! levees | i !\ diversions | waterways
| | a i i |
NoE, NOE2-==eeaa- |Severe: iSevere: iDeep to water |Slope~===ce==a- iSlope, iSlope,
Nora \ slope. | piping. | | | erodes easily.| erodes easily.
1 1 ] ) ) )
1 1 I ] ] i
OM=-=mmmmreccccaa IModerate: iSevere: i{Deep to water |Favorable=---=- lErodes easily |Erodes easily.
Omadi | seepage. ! piping. ! 1 H i
1 1 [] 1 [] 1
] ] El 1 | ]
ONememcccc e |Severe: {Severe: {Floods, iWetness, iWetness, {Erodes easily,
Onawa | seepage. | piping. | frost action. | slow intake, | erodes easily.! percs slowly.
' | | | perecs slowly. | |
| 1 i 1 : : i
OWemmmm e iModerate: iSevere: iPercs slowly, |Wetness, {Wetness, iWetness,
Owego | seepage. | hard to pack. | floods. \ percs slowly, | percs slowly. | percs slowly.
1 i i ! slow intake. ! !
i i i i : | ]
P@ececcccccncceea !Severe: iSevere: 1FloodSeemmmnaa= iWetness, iWetness, \Percs slowly.
Percival | seepage. | seepage, | | percs slowly, | too sandy, i
| ! piping, ! { slow intake. | percs slowly. |
! | wetness. | i ] i
1 1 ] () 1 1
] b 1 ] 1 1
Pg¥*, ] 1 i i 1 i
Pits i ' ] i i ]
i i i T 1 v
R {Moderate: iSevere: iDeep to water |Favorable------ {Erodes easily |(Erodes easily.
Salix ! seepage. ! piping. ! i H 1
) [} [} 1 + . 1
1 i 1 1 1 1
SbCemmmmeccccmmam iSevere: . iSevere: INot needed===-- {Droughty, {Too sandy, iDroughty.
Sarpy | seepage. | seepage, 1 | fast intake, | soil blowing.
! ! piping. ! ! s0il blowing. | |
] 1 ] 1 1 1
] i 1 1 1 ]
SgcC#*; | i i i H |
Sarpy-——=-~emm=- iSevere: iSevere: iNot needed=--==- iDroughty, iToo sandy, iDroughty.
| seepage. i seepage, ! | fast intake, | soil blowing. |
| { piping. ) | s0il blowing. | |
i i : 1 P i !
Grable Variant---|{Severe: }|Severe: {Floods, IWetness, iWetness, iWetness.
| seepage. | seepage, | frost action, | floods. ! too sandy. '
i | wetness. ! cutbanks cave.| i
] [] [] 1 1 )
1 H ] 1 ] ]
SO=mcmmrmmm—————— 1Slightececcenaa iSevere: iPerecs slowly, |(Wetness, iWetness, iWetness,
Solomon 1 | hard to pack, | floods. \ droughty, | percs slowly. | droughty,
i | wetness. ! { slow intake. | ! percs slowly.
[] [] ! 1 ] t N
] 1 | 1 [ i
StF2eccmmmcncnacn |Severe iModerate: IDeep to water |[Slopeee--eeeana 1Slopemcmcmencanx iSlope.
Steinauer I slope. ! piping. | . H i
1 1 I 1 ] 1
' 1 | 1 ] ]
Wommmmccccacceaa --|M¢derate: - \Severe: {Percs slowly, |Wetness, iWetness, iErodes easily,
Woodbury | seepage. | hard to pack, | frost action, | percs slowly, | erodes easily,| percs slowly.
i i | wetness, \ floods. { slow intake. | ‘percs slowly. |
] 1 t 1 o t
1 1 ] 1 1 I
In, 20, ZW~====== 1Slighte-cecame- |Severe: ) tFloods, {Floods, i{Wetness, IWetness,
Zook hard to pack. | percs slowly, | wetness, { percs slowly. | percs slowly.
- f [] i - 1
| | i
] ] 1

{ frost action.
\ .
|

percs slowly.

* See description of the

map'udit forICOmposition and ‘behavior cﬁafacteristics of the map unit.
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Absence of an entry indicates that data were not estimated]
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued

T ST ] t Classification [Frag- 1 Percentage passing 1 i
Soil name and iDepth{ USDA texture | ! iments | sieve number-- iLiquid | Plas-
map symbol i i { Unified { AASHTO | > 3 | H ] H i limit | ticity
! 5 | ' iinches| U4 i 10 |} 40 } 200 | index
Ry | s e A T A A
Cgmmmmmmmmmmmmmmmnm ! 0-30!Silty clay loam {CL, CH  !A-7 {0} 100 } 100 190-1001{90-100} 40-60 | 15-30
Colo 130-381Silty clay loam |CL, CH  [A-7 ! 0 1100 | 100 }90-100!{90-100} 40-55 | 20-30
138-60{silty clay loam,{CL, CH  {A-7 b 0 1100 ! 100 195-100{80-100} 40-55 | 15-30
1 1 1 )
P e e s T R R S T |
CrD2, CrE2---===mu- | 0-6 iSilt loam------- ML, CL  !A=6, A=T} O | 100 | 100 195-100195-100} 35-48 | 11-20
Crofton | 6-60{5ilt loam------- cL 1A-6 { 0 1100 | 100 }95-100}95-100} 32-40 | 11-18
1 1 ] ] ] 1 ] H 1
P { 0-18{Silt loam--n-nn- ML, OL, A4, A=61 0§ 100 i 10 | 100 {95-100} 20-40 | 2-20
more ] i 1 - ] | 1 1 i |
118-481Silty clay------ {CH {A-7 { 0 1100 ! 100 | 100 195-100} 50-75 | 30-145
EUB-éOESilty clay loam }CL, CH 14-7, A-61 O i 100 |} 100 { 100 .95 100) 35-60 | 20-40
i i i i i i | i i i
FOmmmmm e e ! 0-9 !Silty claye—===- I CH 1A-T i 0 i 100 | 100 }95- 100 95-100] 60-85 E 35-55
Forney E 9-605511ty clay, clayECH EA-7 E 0 { 100 |} 100 1}95- 100.95 100} 60-85 | 35-55
) ] ] 1 [} : i | ! i
T | 0-8 1Silt loam------- foL a4, A6 0 | 100 | 100 180-95 |50-75 | 25-40 | 8-20
Grable | 8-21{Silt loam, very iCL {A-4, A-61 O ! 100 | 100 80-95 {50-75 | 25-40 | 8-20
X 1
E | loam "] E | | i i i 5 ;
E21-60El-‘inedsand,dloamyisg':4 sc EA-2,-A-3E 0 E 100 E 100 565—80 E 5-35 E <20 E NP-5
I | sSand, Ssand. i - y 3 i | i ] i
: : | sPosH ! ; : : : : ; :
i i i i i i i i } i i
H:, H{ ------------- E 0-60:S§1t loamc.i very ECL-ML, CLEA-U, A-6E 0 i 100 |} 100 185-100{70-100} 25-40 | 5-15
aynie ! { fine sandy i i i i i i i i i
| e | | o
] t ] 1] ] ] ) 1 [ ] 1
Hg---;--;—-;-—;—-—-s 0- SOES;it loamé very ECL EA—N, A-GE 0 i 100 E 100 585-100570-1005 30-40 E 8-15
aynie Veriant b4 e saney | N R T
{50-601Silty clay------ tcH AT i 0 1100 | 100 1{90-100!75-100} 50-70 | 35-50
| i ] 1 i i i i i i
Hp=emecmc e 1 0—28.Sllty clay loam |CH, CL 1A=T I i 100 | 100 {95-100}95-100} 40-65 i 20-40
Holly Springs 528-6015115{ cliy, ECH EA-7 E 0 E 100 E 100 595-100595—10 | 60-85 | 30-50
i | silty clay i | | ] ] 1 { i i
: { loam, clay. | : ; : : : ; | ':
i i i i i i i i ] i i
IddD2, IdE, IdE2, | i i 1 1 i ! | i i i
IdF, IdF2, IdG----} 0-60!Silt loam--~=~=-- ‘ML, CL tA=-4, A-6} O 1 100 } 100 195-100195-100} 30-40 | 5-15
143 o | A T T A e A
1 ] 1 ] 1 1 1 ] 1 1 1
chE --------------- E O-BUESilty clay loam ECL, CL-MLEA;G% 5 0 E 100 E 100 E 100 595-1005 25-50 E 11-25
udason ] | 1 1 - 1 1 ] 1 1
334-605511§z glay 10am;ECL. CL-MLEA;6% E 0 E 100 E 100 E 100 E95-100§ 25-50 E 5-25
i 1 S ocam. I i =1y ] 1 | I ] I ]
L i T
1 t 1 ] 1 1
Kg, Kom=memmccccuaa | 0-46!Silt loame-~~=~- iCcL 14-6, A-T! O 1 100 E 100 i95—100i90-10 E 25-45 E 10-20
Kennebec 1U46-601Silt loam, silty{CL, CL-ML!A-6, A-4} O 1 100 | 100 {95-100}90-100} 25-40 | 5-15
! | clay loam. i i ] i i i i i ]
i i i i i i ! i i : i
LUsme—ccccmccccaan ! 0-271Silty clay--=---- {CH 1A=7 i 0 i 100 | 100 195-100)95-100} 60-85 | 35-60
Luton 127- 46'Silty clay, clayiCH 1A=T i 0 i 100 | 100 {95-100!95-100} 60-85 | 35-60
E 46-601 Sllty clay, clayECH EA-7 E 0 E 100 E 100 195-100}95-100}{ 60-85 | 35-60
1 1 1 1 1 ] : : : :
Ma, MaC, MaC2, Mb--} 0= 15.Silty clay loam |CL ‘A-6, A-T{ O .{ 100 | 100 | 100 195-100} 35-50 | 15-25
Marshall 115~ 33|Sllty clay loam |CL 1A-T7, A6 O 1100 ) 100 | 100 {95-100{ 35-50 |} 15-25
533 60} Sllty clay loam ECL EA-7, A-6E 0 E 100 } 100 |} 100 }95-100} 35-50 | 15-25
H H | | 1 ] 1 () 1
. | 0-241511t Toam--mmn- fcL {A-i, A<6] O | 100 | 100 195-100{70-90 | 25-40 | 8-18
Modale EZH 60'Sllty clay, clay.CH VA=T E 0 E 100 | 100 }95-100}95-100} 65-85 | 40-60
[] 1 [] I [] 1
woo, ooz, we, || | | T A R S A A
MNE2a cmmcmca e | 0-1118ilt loam======- iML, CL 1A-6, A-T7} O v 100 7 100 195-100{95-100} 35-50 | 10-25
Monona 11-30 {511t loam, siltyiML, CL {A-6, A-T{ O ! 100 | 100 195-100{95-100{ 35-50 | 10-25
1 1 clay oam, } ] 1 1 i 1 i
130-60{Si1t" loam---=--- icL 1A-6 {0 1100 | 100 }95-100] 195- 100' 30-40 | 10-20
i i 1 i H | i

See footnote at end of table.
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Classification [Frag-

Percentage passing

T T T 1) T T

] 1 ] i 1 1
Soil name and iDepth|{ ~ USDA texture | T iments | sieve number-- iLiquid | Plas-

mar symbol H | ’ ! Unified | AASHTO |} > 3 | T T H ! limit | ticity

| 1 | 1 linches} 4 P10 } 40 | 200 | | _index

T In 1 1 i Pet 1 1 1 i Pet 1

i i | i 1 i i i i i |
SOmwmme e c e i 0-20{Silty clay-----= {CH 1A=T7 10 1 100 | 100 195-100}90-100} 50-75 | 35-50
Solomon 120-60{Silty clay, clay|CH 1A=T HE] 1 100 | 100 {95-100} 90-10 1 50-75 | 25-50

1 [] [] ] 1 ] | l 1 t

1 1 1 [ 1 [} ] b
StF2ecnccmccccannaa i 0=-7 'Clay loam-=«=-=-= {CL ‘A=-6, A=T} 0-5 {95-100}{95- 100.90 100.70 90 | 30-50 | 15-25
Steinauer i 7-25iClay loam------- {CL, CH {A-6, A-T) 0-5 195-100i95-100}90-100}70-90 | 30-55 | 12-30
125-60 Loam, clay loam |CL 1A-6, A=T! 0-5 195-100!95- 100'90 100160-75 | 20-45 | 10-26

i i i i i i i i i i
Woemmeccmcccccccan t 0- 22 Silty clay------~ {CH 1A=T 1 0 {100 | 100 | 100 .95 -100} 60-85 | 35-60
Woodbury 122-361Silty clay, clay!CH TA=T 10 ! 100 | 100 195-100}90-100} 60-85 | 35-60
136-42{Silty clay loam {CH, CL 1A=7 HE) {100 | 100 }90-100}80-100} 40-60 | 20-35
142-60{Silt loam------- tCL, ML 1A-U4, A-6] O i 100 | 100 }90-100i80-95 | 30-40 | 5-15

] [] ] 1 1 t [] ] 1 ] 1

] ] 1 1 1 1 1 (] 1 I 1
PA R e L L L i 0-2218ilt loam==----= {CL, CL-ML}A-4, A-6} O {100 1 100 195-100195-100} 25=40 | 5-15
Zook 122-60{Silty clay, {CH {A-T7 t 0 {100 { 100 195-100195-100} 60-85 { 35-55

i i silty clay | ! ' ' ! ] ' | ]

i { loam. i H i i | i 1 i i

i i i i i i i i ! i i
FA R L L i 0-201Silty clay loam |{CH, CL 1A=T 0 1 100 | 100 }95-100195-100! 45-65 | 20-35
Zook 120-60{Silty clay, {CH 1A=T 10 i 100 | 100 }95-100}95-100} 60-85 | 35-55

\ i silty clay ! | ! ! ! ' ! ' {

i { loam. i i i ! i i i 1 1

1 i i i i i i : i : 1
IWmmmmm—————— ———— ! 0-401!Silty clay=---== ICH 14-7 { 0 {100 | 100 {95-100{95-100} 60-85.1 35-55
Zook 140-60)Silty clay, {CH tA=T7 10 ! 100 | 100 }95-100{95-100{ 60-85 | 35-55

i i silty clay i i i i H | 1 } 1

\ i\ loam. { { ! ! ! ' 1 ] :

] ) ) (] 1 1 ) ) () ) ]

[ [] ] 1 1 1 I [ | 1] [

* See description of the map unit for composition

and behavior characteristics of the map unit.
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS

[The symbol < means less than; the symbol > means more than.

Entries under "Erosion factors--T" apply to

Entries under "Wind erodibility group" and "Organic matter" apply only to the
Absence of an entry indicates that data were not available or were not estimated]

the entire profile.

surface layer.
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TABLE 15.--PHYSICAL AND CHEMICAL- PROPERTIES OF THE SOILS--Continued

Soil name and
map symbol

Burt County, Nebraska
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% See description of the map unit for composition and behavior characteristics of the map unit.




Burt County, Nebraska 161

. .
el o ] o
of 2 +
— — (1] © ©
< ol = = [N
[ [e] (s} . . - . . . Q . . . (] . 0 . . .
[ — [~} k- x 3 k3 e 3 2 o e 3 2 x = ° X k3 z X x
3] | o o (<] o o o o <] ] o =} ] o 5] o o o <]
m ol © x| x| 2 2 A | = 2 o | 2 | = | - oK | 1 )
53 SO SO s PR U v UG i SN s SUPI <o U I p PREPREPI - REPRLPRESPeP P P PRSP S S SR RSB S S8 S
o | ' 1 ] 1 1 t | | t 1 ' t 1 [} 1
k| © 1 1 ' 1 ' 1 1 @ 1 1 1 | 1 1 1 | 1
= ® o] o~ t | | ] | 1 i o ] | 1 ' i ] [ ] |
- P | 1 1 Kl 1 ' | © | | | | | ] 1 1 1
W vk © O [ 1 [ 1 1 1 1 . ] 1 ] [ 1 [ 1 1 '
@ 0 0 oL e} £ K= £ < 1 1 L] = = ] c ] K] = ] ]
- o -t on ) w0 ) o0 [ x 3z ° [ o k3 o0 Xz oo af = x
s =l o o~ -~ - o o ) Q o ot Rl o Ll o o el o o
o wn =) e = x> = e of = - = fe=d T = = | =] x - A
g S S NGl o SOOI s S e PRy oyt PRI o AP PUIEE -SSP RSP SR S FE DA P SAt Pt et PRSI S S EE L4
- | | | \ | ' 1 1 1 1 1 !
=z o © ] ) [ ] 1 ) ] ) | [ t ] [ ] [ ] 1
- g, - e o 1 + ] t 1 ] Fx] 1 1 ! | FY] 1 + t [
[~ L 0o © ' © 1 ] 1 1 © ] | | i @ 1 © 1 ]
fa € O . | [ | ] 1 ] ke ] 1 1 | s | = ] 1
q © [ [ < [ = < E~ ) [ < E=] ' i [ < [ ! <
[ 3] P O b4 4 o C] o) 0 z bl 0 00 z of o 0 o z C
£ G o @ [} -t o — -t o~ ) o -l o~ o -t o -t o <) -l
° a. = e o = s} e o4 o = = = j=n3 -1 = = o= x -~ e =4
© U IS o NN con P s con SV o ISP v g e PERIPII PP PP s SRS PESperP S S pun P SR PRSP LY
P~ n
© D 0
[
0 o =1
oS © © 1 ] | ] | 1 » \ ' | | | ! 1 ' ) 1
< el 1 1 \ 1 ] 1 L% ] t | 1 t ] ' \ 1 1
£ » ol ®© 1 t ) ] ' 1 o ] ' 1 [ ' | | ] t |
2] [o] x (2]
L 0 [ R Rttt s - — ————_—————— i ——— A A o - = —— A = T e e e = = S S e s S G e e = -
[ o
3o [
L ® | = [=}
© O L 2] © o =} o o =3 =+ [=3 o o (=} =] o o (=} o [=]
] a M| o 0 V) V=] V) O 1 V=] O ) V) v=] 0 V=) O o Vo)
T ) A A ~ ~ ~ ~ =] ~ ~ A ~ ~ ~ A A A A
o o Y
[
L o be e rm e c e e e e e e e e e e e e e e . S e e - = ST M e S m S Mm@ C S M S e S SR ST s S Se s SSsm e
U3 8 > — =4 - — — — — - —
[ n o] 3 3 b o] 3 = > ]
- 2P K~ ] - - - - ] = o] -
> o » 1 i 1 1 1 ] t 1 1 ! 1 ] ! [} [ ] ]
= T ol © > > 1 > > | t | > > i > 1 8 > ] ]
< H| © ] o 1 o o) ) | ! ) [} | =} i © ) ] 1
[ lo| = = = = = = = = = =
[T © O e mr e ce e e e e e m em T et m e e - = - ————— e = = S b SE e me e e = T e e 4 So mm ST e =S = = = be me oc o oo oo
—~ b L » » L) i » o o
e ] = < < c I~ < © c
w Qo ol © [ [ [ [ [ [ [ o [
= 0 ol < 1S = 1 9 s 1 1 ] = 5a | 9 ' < 8 1 1
<« = O | o= © © t © @ 1 1 | @ © 1 @ | 3] @ § 1
= 3] | a o | =3 a i 1 1 <3 Q. I a 1 S [ | '
o c x a o a o Q. [ ) [ a
a oo «t ] < ] - ] < o, <
-4 wd 0y 1ot b e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e T e S e o T e e T e e S S e ST mmCs o co oSS oo
< O wo| o (=} [=] o o =4 [=] [=]
QO et — K-l . . . . . [») . . -
] Q T.. + 22l o =] o~ o [~ [=] o o . o ™ o - [3a] [« o
= n o o ) 1 . 1 1 . . . t N . 1 . 1 1 . .
[o] . © i O n Ne) o o <] N=} o N ] ) o 0 [74) o Vel o
1 oc a . . ~ . . ~ ~ ~ . o ~ . A~ . . A A
1 £ o - + N - o + -
] FLi o) 7I b cm e b et e e e et e e e cm r e mr e e fE Ed A e s AE e = E— e e = T e M S me e ST e e S e ST ST Smes eSS - ——
. e > < > > > > [-% > > >
VoI -1 n o) 3 ) o o <} (Y <} o []
- =~ = = - = = = = 0 = = = t
IS e 1 1 ' ] 1 | ) ' \ ] 1 t 1 1 1 1 |
W o c o > | pe] Fa) | 1 1 o) o | o | ] 0 el 1
O E o [Y ] 1 ] ] ¥ 1 ] © O ] ] 1 ' [ [
@ o = I = % fe, 25 % = . % 29
4 ot 0 L o e e o e e e e e e e e o i e e o = e S - S T — T e .t T W e o T T e e e A e e = e -
= L t il ] | 1 = G 1 o
0 ® =] ] od ' | 1 1 o o . ] )
n o o 1 ] 1 1 ] ] -~ o 1 o
o E vo| 1 o 1 | | | 9 f o 1 [
© s » 1 — t 1 ' ' | 1 1 1 o 0 0 1 ] ] o \
A '~ © G ] Gt Gt ] 1 ] 4 Gt ~ ] ] G ]
] ol = v = 1 o ) ] ' 1 o © > > 1 1 o > [
o o 3 P 8 - o~ o - 9 t. O —* 5
© O E o £ © [ 3 [ [ @ D 4 [N ©
.m m = m @ 12l [as] - g m =4
T > p 1 1 ' ! ] 1 1 |
~n t i 1 | 1 1 | 1
O o> ~ ] ' — — 1 1 ] — ~ — — ] 1 — — 1
© o 9 © 1 ] © © t | ] © @ © @ | 1 © © 1
» o < < o | I c ) 1 1 c e [ = 1 t c I ' .
= [ o c H o o | ] ' o o o o 1 1 o o ] @
. 3 Kl L ] -t -t 1 ! 1 -~ o) B el ' 1 — ot 1 -
[ o 2] 3 1 2] 0 1 1 ] 0 n n n | 1 0 ] ] o)
L= ] © o [ © © o [ o @ © © © [ [ © © [} ©
K 9 9] @ < 3] o % c e 3] o ] 3] Ce o © Q 18 +»
x o 29 3] . ) Q [3] © <} <] 3] Q 3] 3] [} o 3] 3] ©
= M [=] I, = <] o -3 = = =] (=} o (=} = = o o [ pm
© O 1o
(= O A QO kel
o (9] [=] a m a [~}
o. v oo [=] a m [ a m < =] ~ ~ ~ m a [= m m o
= = L o @ =)
oo = oo Fr)
ovT e o e e b e e e e e i it - ———— e = = A T - i A e S e e i ©
< ' ] 1 § ] | ] ] ] ] | ' 1 | ] ] |
T ® 1 1 ] 1 ] 1 1 | 1 1 1 1 i 1 | 1 | 0
o 1 ] | 1 ! [ ] 1 1 1 1 t ] 1 1 1 t @
o=t © ! ] ] 1 1 ] ] 1 1 1 t ] ] 1 1 ] | P
~ - e ] -1 1 [} f | | . i i i ' 1 ! ' ) [ 1 o
G 8 © ] 1 ) ] ] 1 1 =] ] ] \ 1 1 ] ] 1 1 <
z o o 1 1 ] 1 1 1 1 =) 1 1 1 | 1 ] 1 1 ] | FE]
] [ 1 1 1 1 1 § ] “ 1 ! 1 i t 1 1 1 ] 1 o
[ EE | ] 1 ] 1 ] ] S Y| 1 ' ' ] N 1 ] ] | o
£ © > ! 1 1 V 1 1 1 2® W ' 1 ' 1 t [ ! 1 | «“
(97 cn 1 c 1 C L) "o o 1o 1 > 3 % [ [ ' t = o s ] ] ]
v o 10 [Ie] 15 1 0 [ (Y t 0O m® 1 1 1 [ [S] 10 1> [ 1o [
L — [ ) 1P &0 1 0 10 (=1 o O < I o [ § uo L (=] "o [ () Q
= o~ tw© 1 ®© M G 1< [~} 1.0 * o k4 -0 o [ [ [&2¥e] - Gt "~ [~ [ [~ /2]
] o E ''o 10 — [ [T 1> » O 0 N [ 1 [ - o0 (! 15 V@ 1>
= [%] 1~ |t - [ 1~ It G0 O A3l 1 © [ 1 ®© -0 QA 1 | O [ 1@
1= O« O < (] cm om oM PO o« S o TO 20 TO O Lo £ e O LO (%=1
— <t < m ] 4] om m m [ [ Q [&] [ I . & =+



162 Soil 'survey

ol o
[o] +
| @
al =
Q (4] . . . . . . . - . . - . . . . -
1 [=} =z x e 3 2z 2 x = 2 x x = = k3 3 = k3 x
Ll o o .o o o ] e} e} o [} (<] [+] o ] ] [e] ] <]
ol © | o | =1 | - =1 ) = | = ) =} e} o} A =
O oo e b e T e T e e e e e T e T e T e T e e e e e e e e e o e e e e
1 ] | 1 1 i t 1 t ] 1
! © 1 1 1 ] [ [ [ ) @ 1 1 [ @ i t 1 |
ol o~ [N ' ] ] e o 2 ] » 1 | + 2 t 1 t 1
Lo ] | ] 1 @ @ @ 1 @ | 1 @ @ i 1 t |
x| ©© ] ] ] 1 [ [ . ] L 1 1 [N [ ] 1 1 1
nl o ] ' = t [ ) [ < [ < ' [ [ 1 = < <
| O w x x % = © © © &0 o %) z o o b o0 o0 'Y
R -] o o] ] Q ] =3 o - o -~ o =} o o ot - =
L = 1 = j== 1 = = = je o4 = o=} - = = = jand =) o =}
— t | | [} [} | ' ' | | ' ] ] 1
@ | ] | 1 1 | 1 [ 1 | 1 t 1 | 1 [ [}
- oo 1 1 | ] 1 1 ] < 1 ] 1 f | 1 1 2 +»
L 0o 1 1 [ t ) ] ' © ! 1 1 | | 1 1 © ©
c O BE | | 1 ' i t RS [} | ] 1 1 | ] [ S
[ # Kol £ e = £ < = [ L < < = = = < LY e
P O ] ob o0 o Y 0 . a0 © o) L] 'Y o) () o0 LYY o ©
o ® - ot - ! - -~ el o ol o o~ -t et ol -~ o] o
a. | = =] = == oo T == = = T = = = o} fued == = =
n
0
LY
=4
o | ] ] | 1 | 1 1 | 1 1 ' t 1 1 ] ]
2 A 1 1 | | ' 1 ] ] | 1 1 1 1 ] | ] 1
ol 1 ] ' 1 i ' i 1 ' ' ' 1 1 ' i 1 1
[} o=}
bt e b e e e e e e e e e e e e e e e o = = —— = o e e - ——— s o e
o
[
mf <
L =l © [=] [=} [=] o [=] o o o [=] o =) (= o [=} = (=]
o a Hl o 0 o V<] v V) O O O V) o O © =] O Vo) Ve
o ) A A A A ~ ~ A N A A ~ A A~ A A ~ A
> a
=
o e e e e et e e e e e e e e e e e e s ——_— - —— —— ——— —— — ——— ————— ———_——— ——————— - = —— A——
) = > — — — — — —
= (2 3 ) S >3 =] S 3 3
o < o] = ] - - - s -
[8] L | t | | | | 1 I | J t | 1 ' | | |
t o| 1 5. > ' 1 1 > > | > 1 1 1 1 > > >
] —~! o ' [} e} | ' ' <) o 1 o 1 ] 1 1 [ o )
m ﬂ = = = N = = = = = =
e o o 2 + +» » o »
= o] c o o < [~ c c
= |- O ) ] [ [ [ [ [ [ [
<t ol © 1 < . ] 1 | o 8 1 5. 1 1 1 ' 9 = .
[P PR B ' © @ | ] 1 © @ 1 © 1 1 1 ] © @ @
o lol o~ ] 9 [=% | t ] Q. a ' a I § ' | a o =Y
z (3] a o a [) Q. =% Q
o | a, < <t - < < <
7% TR P S . g g
- Juof * (=} [=] [] [=] o (=} : o o o [
@ el el . . . . A . . . v .
= = P o ar o o o n [Tq) [ia) o ] o o o © = o 12}
o. t_ . ] | . 1 | 1 . t . ] ] | 1
a v | o o o N O o o o 0 o Ne] ¥e) V) o o =] n
= o A . . A A - . . A . A A A . . . .
= N — - =+ — o n o —
o > c > > =3 > > > >
=1 v} o] = [¢) (] =S o} o [e} o
o < = . ) = = ) = = = =
(2] FEaN 1 ' ] 1 | [} ] T ] ] | ' ' ' 1 1 1
t = o 1 [ ! t a a [ 1 o \ ' t ] o o o
1 o @ 1 © | | @ [ [} 1 @ 1 ' ' 1 [3 @ [}
< = 9 = 28 tr, = 29 |29 |29 |29
— G 1 1 | 1 1 1 | G
c [ | 1 1 1 1 1 | [
23] ] - 1 t | o ] 1 1 o~
T -] ] = | t 1 1 R 1 1 1 [
[Z2 B T ] Fe] t | 1 | [ ' 1 1 1 (3 1 ] 1 1 | el
< fel ® N [ ' 1 [ o (™ 1 G [} t 1 ] [ Gt
S -2 b ' © ] 1 ® @ o 1 o ' ' 1 1 @ [ >
o] 3 18 o — P et o~ o o~ 18
ol A o [ 8 9 [ [ 5., 5. O
lr - [sa] m 23] [as] m m m =
(3, e mre e o s e e e o o i T o e e e o T i e S o e o e e i e o o — o o o e
[} 1 \ \ ] ] 1 : ] ]
| 1 1 | | 1 ] ' | .
> — 1 - ] t | - — | - 1 $ ] | — — —
3] @© 1 ] § | 1 © © 1 © 1 ! | 1 @ © ©
< < 1 o | | FL] o o 1 = ' t | ] o c c .
[ e} 1 o 1 1 o [e] o ] o | t 1 1 o o (o) [V
= -l 1 o ] 1 [ o o~ [] ol ] [} [} 1 - o =y —
o ;] 1 n t 1 3 n 0 ' 0 | ] \ ] w w n O
@ @© ] @ ] [ o © © [ © [ [ ] [ © © @ ©
9 3] = [3] e = ] 9] 3] ] 9] = ] < 5. 9] o 33 »
29 3] @ 3] [« o = 3] O o 3] [o} ] o © - 9] 9] [3]
(@] 5] o = = |9 (] o = o = = = o (=] o o pm
1o a
(o] hel
LS o
= le] m m [=] m m m m [a) m (8] m m m m [=] [~} © LH)
e
x  ud . L
b D e e e e o e e e o e e e e e e e e e e e mm e mmmm mm e e em e mm mwamam m—ee a— (@
| 1 1 | 1 1 1 ] 1 1 1 1 1 [} 1 1 !
| ] | 1 1 ] | ] Qa | | t ' | 1 1 | )
' i I} -1 ] 1 ] \ = 1 1 V t 1 \ 1 1 [
o | 1 1 oo ] Il ] 1 | -1 [ -1 ] 1 ) | o
« | [ ln @wo t 1 1 1 - | w ot -3 (S]] ] 1 t 1 o
©— 1 [ a0 ©H ] t 1 1 o 1 c | N = o 1 § 1 | 1 c
o] 1 Voo [ =T | ' t | (&) 1 = | [&] = 1 | 1 t | )
.o ) [ 1 - I 1 i ] © | i o - 1 ] ] ] | o
EE ' | @© 15 -0y 1 1 | 1 = 1 - = -1 1 ] | 1 )
@ > | 1> t o W 1 I o [ t — 1 ol [= A 1 1 [} 1~ [
(=51 ! | lvnn Do | o [ | i) t alo -0 al | | I 1 ©
[} 1o - 1 e 1.0 (=] | o ® () ol O=> ol a | 1 > N
—~ O 1o 1 [N t O [ (] [ © < et =10 O © Z34 @ ) I @ 10 [ [
] [~} t o (] -~ ~@ (] t o 1< 10 =un t @ Ng = -0 [AURS (] 1z (-] o 2]
o E f > &> !'+H aNWmoT (=] (] t o i ~ 1o ~i O oo ~ O (] t @ () [
22} [ ) 10 ATH oOx 1 o I o [R=] - @ to ags s0= - 0o0o= (=] [~ 1z [
o Qm T > v O S T XZ o = o= o = EO =X} x O DX
m = m L} - M b A = = = = = o o o a.



Burt County, Nebraska 163

=3 (] [
ol +
— [ @
0 1 IS
[o] (4] . . . . []
I =} = x e = z 2 = °
19 [+] o o] (o] o o] (] o [*]
o] o ﬁ | o | i ] =1 o] . =
P U gy G s v U vy FEP o Y
] 1 ] | 1 ] |
| O O 1 [} [} t ] [} '
=] U~ + ) ] ] ] 1 ] 1
Lo (o] [} 1 ] 1 [} 1 1
I o O I 1 1 ] ] 1 1 ]
w o » [ [ 1 U = Kol = ey
— o n bl 2 <3 = ] (%] off o
2= =1 o [o] o (o] -~ ot o -t
o = oa ) - | o= T x jant jo el
— 1 ] ] 1 1 [}
© ] 1 1 t [\ [ 1 1
P [} [} [} ] L + 1 1
+ no 1 1 [} 1 [\ © [} [}
[ 1 [ 1 ! - = 1 1
[0 S E=] ] | = [ [ £ =
24y O o e J = W O ° nd ol
o} @ i o o e [e] 2] o o
o, ==} i} ) jes} = = jant je o
0
n .
(] +
o -
o 1 1 ] ] ) [} 1 1 =
=4 19 ] 1 1 t [} [} 1 [} 3
Q [ 1 [} ] ' ] ] 1 ]
ol m a
S O VR ©
o E
L
m < o
PR (=] o (=} o o o o o [=] <
o o — el O (le] O K] (Yo e O L
[ [N A A ~ AN A A A
3 a G
< [o]
O Oy o L S O,
L — = > — > n
[ n = = © =} © 9]
(2] < = - = - = e
(&) L 1 1 1 ] 1 1 I 1 2
1 [ = > 1 | o © t > > %}
1 — <] [e} | 1 @ © | o o) -~
v ol = = L= = = I
€3] b m—me b e e e re e e e e e mm re e e e mr e —- —m = - —————— QL
e © LR 2 L 2
= o =2 < =3 I3}
= 1S o [ (] [ [ 4] ©
< [ A~ 9 | t | 9 | 9 5. Iy
[PRI T © 1 1 @ @ 1 © © . ®
% @ a, i i a  a i Q. a. ab <
= o [SX =Y [>% o S o
o < << < < <t )
(] e —m e b e e e e e e e ee e DL
=~ oD} & o o o o o c o
< ~H| < 3 . . . . Ot
= F} n o o ™M o o o o o >
Q, = ] . . ] 1 . ] ] ©
() 4] [z, [=} O [Xe] (=] o Yol o o n c
= =) . A ~ . . A~ . . [V
< = — N - 4+ 0
b e e b e e e e e e e e e m—me e e e m e e e = | (O
= o =] o > >, > 0o
4 % = = = @© O o Tl
o < rd - ] = = = o
) + 1 I U I U [} { ] =
] o ] > > 9 > t a O - o
L] (2] [} o] (o] 3] [ ] [V} LM . (o]
N = = =" = = [ [£H = A
[V e i R L T SR Sy PPy B B
— ] 1 e~
=4 | 1 o n
= o] 0. (o] | o] ! (o2 0O
i } ofl e e} P 1 4 ] L a e
o ol L | . . 1 . 1 1 t g
<t — @ 1 s B0 & b | Gt B | Gt & Bl 1 0
[ i [ ' v c o= w o [} v oo V.0
o = ~ O — O =~ -~ O Eal «~ Q —
ol o o = o 5. — 9 j o] o5
— m m [ m m m ® O
I S T i R il B
[} 1 ]
[} t [} f o
b 1 - — 1 — ] — i O -
9] 1 @ © 1 @ ] © © e
i= [} {=1 = + = [} = c © >
@ [} o (o) o o] [} o) o =
> - f e t [T — f P Bl -
o 1 n ] =] %) ] 2} n =N
@ [ @ © o o« [ © @ o E
IS 8 [3] 3} [ 3] = [3] 3] o~
£ @ [33 9] 5. [3] o} %] 3] T o
= (@] o fr, o = (e} o = ...m
1o L
O -~ Q. O
. B0 a o 0
© OO0 m < <t [ A B = o] a ~ IS
R S} S e
= Bo o
[P T e e e e e e e E R AR e e e e ——— T e . ————— [olly}
1 | 1 1 | 1 1 1 nh 4>
] [} [} t ] | t 1 - a
1 | 1 t | ] ] t 2]
o | 1 t + 1 1 ] [l =
<] | 1 ] = | | 1 1 n o
© ] 1 1 © ¢ t 1 1 3w
(o] ] [} 1 o~ 1 t ] 1 —~ Q
v o 1 ] | 5 1 | 1 ' oo
£ E t t ! a 1 g, 1 =
T > | | ] ES | (] 1> N [T
o on ] | I [ 13 [N o0
1 ! ! O [ e [ t o - [ B2
—~ a [ 1 > e >y —~ tE [~} 10 (o] *
-~ .0 (] o % Qo 0 10 1 - 19 NX * w
3] o 1= [T [ 1~ o 10 [}
w L ] )] @ O o oG 1 9 1.0 [ 1.0 -0
b A, 2 o o) 2 4] o0 L o X feg N
[\ ™ 2] 1%} 2] v 72} = ~



Soil survey

NP means nonplastic]

TABLE 17.-~ENGINEERING INDEX TEST DATA

[Dashes indicate data were not available,.
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13, T.

1,000 feet east and 200 feet north of southwest cormner, sec.
2,010 feet east and 150 feet south of northwest corner, sec.
1,100 feet north and 500 feet west of center of sec.
1,150 feet west and 60 feet south of northeast corner, sec.
1,500 feet north and 1,400 feet west of southeast corner, sec,

H

group index number is computed by using the Nebraska modified system.
R. 11 E.
., R. U5 W.
UMonona silt loam
10 E.
R. 10 E.
R. 12 E,

80 N
R.
*
6Sarpy fine sand:

Luton silty clay:
20 N.,

1The

2

T. 23 N.,

3Modale silt loam:
T.

50madi silt loam
21 N.
T.

17,
29,

23 N,,
T.

7,



Burt County, Nebraska

TABLE 18.--CLASSIFICATION OF THE SOILS

[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a
description of those characteristics of the soil that are outside the range of the series]
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]
Soil name ! Family or higher taxonomic class
[)
1
':
Albaton-ece-cccccmrcmaccaaa ! Fine, montmorillonitiec (calcareous), mesic Vertic Fluvaquents
Belfore=ccecccccecccccaaaea \ Fine, montmorillonitic, mesic Udic Haplustolls
Blenco@ewramcmmc e n e | Clayey over loamy, montmorillonitic, mesic Aquic Hapludolls
Blyburge-wcecccccmccacccaa—- | Coarse-silty, mixed, mesic Fluventic Hapludolls
Boone-=-cceccmcccnmccccaeae | Mesic, uncoated Typic Quartzipsamments
#Burchardec-cececemaccaaaaaa- | Fine-loamy, mixed, mesic Typic Argiudolls
CaleOm—=mmmmwmcccc e e ! Fine-silty, mixed (calcareous), mesic Cumulic Haplaquolls
Carre-eeceaccccccccccacaa- ! Coarse-loamy, mixed (calcareous), mesic Typic Udifluvents
C0lo=~==wmccmm e mcccc e | Fine-silty, mixed, mesic Cumulic Haplaquolls
CroftoNewwemcccmracmcccaaa ! Fine-silty, mixed (calcareous), mesic Typic Ustorthents
Fillmore--e-ceccmmccccaaaaa- ! Fine, montmorillonitic, mesic Typic Argialbolls
¥Forney---cerccaemcccnanan= ! Fine, montmorillonitie, nonacid, mesic Vertie Fluvaquents
Grable-=-ccccmcneneax ————— ! Coarse-silty over sandy or sandy-skeletal, mixed (calcareous), mesic Mollic
{ Udifluvents
Grable Variant---e-cccecw- ! Coarse-silty over sandy or sandy-skeletal, mixed (calcareous), mesic Mollic
} Fluvaquents
Hayniem=-ccemccecmcnccccana ! Coarse-silty, mixed (calcareous), mesic Mollic Udifluvents
Haynie Variant----cce-m--- | Coarse-silty, mixed (calcareous), mesic Aquic Udifluvents
Holly Springs---c--c-e-e-- { Fine, montmorillonitic (calcareous), mesic Cumulic Haplaquolls
Idam-=c-cmcmce e cneee - ! Fine-silty, mixed (calcareous), mesic Typic Udorthents
JudsonNee~mmcmeren e e e = ! Fine-silty, mixed, mesic Cumulic Hapludolls
KennebeCc-wccercncccncauaa- | Fine-silty, mixed, mesic Cumulic Hapludolls
Lutoneweeccccnccaerccccea- | Fine, montmorillonitic, mesic Vertic Haplaquolls
Marshalle---cccconaccccnu= | Fine-gilty, mixed, mesic Typic Hapludolls
Modale==-cccm-ccccnacccnaa | Coarse-silty over clayey, mixed (calcareous), mesic Aquic Udifluvents
MonONam==eemecccccnmaaaan= i Fine-silty, mixed, mésic Typic Hapludolls
MoOody~==wcccccc e n = { Fine-silty, mixed, mesic Udic Haplustolls
NOrge=----rmaccccm e ccccanee | Fine-silty, mixed, mesic Udie Haplustolls
Omadi-==eccccnccarnccccaa— { Fine-silty, mixed, mesic Fluventic Hapludolls
Onawa==-=mceccmmomccccaaax ! Clayey over loamy, montmorillonitic (calcareous), mesic Mollic Fluvaquents
OWegO=rwmccmmmeccm e e e ! Fine, montmorillonitic, nonacid, mesic Mollic Fluvaquents
Percival-ce-meccccmncccna- ! Clayey over sandy or sandy-skeletal, montmorillonitic (calcareous), mesic Aquic
i Udifluvents
Salif-—=mmemccccne e ncnaa— ! Fine-silty, mixed, mesic Typic Hapludolls
Sarpy-——-cc-cmocccccnc e ! Mixed, mesic Typic Udipsamments
SolomoNe===--cccmmmamc e n—— | Fine, montmorillonitic (calcareous), mesic Vertic Haplaquolls
Steinguer-weecemorecacanaa- ! Fine-loamy, mixed (calcareous), mesic Typic Udorthents
Woodbury-------ceccaceccna= { Fine, montmorillonitic, mesic Vertic Haplaquolls
200Kmm—mmmcce e e { Fine, montmorillonitic, mesic Cumulic Haplaquolls
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orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
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contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
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employer.
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