soil survey of

uma county, colorado

united states department of agriculture,

soil conservation service

in cooperation with

yuma soil conservation district,

yuma county soil conservation district, and
colorado agricultural experiment station

vl . . -
= - e N P o o
s - -
-
s B -
- _ - - - -
. 3 “ -
- 2= -— - - - - — - —
e % —h—— L - g, 2 ’
= R - -~ =3
- - J—
—— - _—_— JUEp -
- e - - i - -
- e
- - - - - -
-
Rl L
-
—
— v oy -
- - - {2 -
= - - —
- “ - ! o
55 ey — " - -~
- -~ >~
o - - a8 P
- —— i s RS
- " —— T - - -
- ¥
_;- - g > - S
» o i - o i—
g~V e o - o Sm W e . 7}
w—— ey ~ - D -
- - S - = - 5
i — e . C— o
- - . -
. e S —
- o - —



HOW TO USE

Locate your area of interest on
the ‘‘Index to Map Sheets'' (the
last page of this publication).

pal

4
)Kokomo

2 Note the number of the map
* sheet and turn to that sheet.

NDER TO mAR anERTS
———

Locate your area of interest
3 . on the map sheet.

List the map unit symbols
4° that are in your area.

Symbols

AsB
BaC
Ce
» Fa
Ha
WaF




THIS SOIL SURVEY

Turn to *'Index to Soil Map Units"’
5. which lists the name of each map unit and the
page where that map unit is described.

See ‘‘Summary of Tables'' (following the
6. Contents) for location of additional data
on a specific soil use.
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Consult ‘‘Contents’’ for parts of the pubtication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, foresters or

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



“

This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was performed in the period 1973 to 1976.
Soil names and descriptions were approved in 1976. Unless otherwise
indicated, statements in this publication refer to conditions in the survey area in
1976. This survey was made cooperatively by the Soil Conservation Service,
the Yuma Soil Conservation District, the Yuma County Soil Conservation
District, and the Colorado Agricultural Experiment Station.

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: On the nearly level plains of Yuma County, farmstead windbreaks help
to protect farm buildings from wind and drifting snow.
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foreword

This soil survey contains information that can be used in land-planning
programs in Yuma 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 pollution control can use the survey to help them understand, protect, and
enhance the environment.

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

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

@-‘9& WS

Robert G. Halstead
State Conservationist
Soil Conservation Service
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YUMA COUNTY is on the high plains in northeastern
Colorado. Wray, the county seat, is in the eastern part of
the county. It has a population of 2,100. Yuma, the other
main municipality, is in the western part of the county
and has a population of 3,200. Yuma County is about 40
miles wide and 60 miles long, and the total area is
1,525,120 acres. The climate is mild, and the average
annual precipitation is 17 inches. The average growing
season is 143 days. The nearly level hardlands in the
northwestern, southern, and southeastern parts of the
county are separated by gently rolling to undulating
sandhills. The elevation ranges from 3,500 feet on the
flood plain of the Republican River in the southeastern
part of the county to about 4,150 feet in the
northwestern corner.

The land is drained mainly by the North and South
Forks of the Republican River and by the Arikaree River.
Bonnie Reservoir, in the southeastern part of the county,
is about 2,000 acres in size and is a major recreation
area.

The economy of Yuma County is based on farming
and ranching. In recent years, irrigation has greatly
influenced the economy. Ground water is used for
irrigation and is applied by center-pivot sprinklers and
field ditches. About 40 percent of the acreage in the
county is used for nonirrigated and irrigated cropland,
meadow, and pasture. Corn, sugar beets, alfalfa, and
dry-shelled beans are the major irrigated crops. Winter
wheat and grain sorghum are the major nonirrigated
crops. The rest of the acreage, about 60 percent, is used
mainly for grazing.

The industry in Yuma County also is based on farming

and ranching. Grain elevators and feed mills store and
process agricultural products. Several companies in the
county supply systems for irrigation.

The Chicago, Burlington, and Quincy Railroad passes
through Yuma and Wray. Major highways in the county
are U.S. 34, 36, and 385 and Colorado 59.

general nature of the county

This section provides general information about the
climate; physiography, relief, and drainage; history and
development, and natural resources of Yuma County.

climate

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

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Yuma, Wray, and
Bonny Lake in the period 1951 to 1974. Table 2 shows
probable dates of the first freeze in fall and the last
freeze in spring. Table 3 provides data on the length of
the growing season.

In winter, the average temperature is 30 degrees F,
and the average daily minimum temperature is 16
degrees. The lowest temperature on record, which
occurred at Yuma on December 6, 1972, is -29 degrees.
In summer, the average temperature is 73 degrees, and
the average daily maximum temperature is 88 degrees.
The highest recorded temperature, which occurred at
Wray on July 11, 1954, is 112 degrees.




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

The total annual precipitation is about 16 inches. Of
this, 13 inches, or 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 10 inches. The heaviest
1-day rainfall during the period of record was 3.8 inches
at Wray on July 19, 1973. Thunderstorms occur on about
49 days each year, and most occur in summer.

The average seasonal snowfall is 31 inches. At Wray,
the greatest snow depth at any one time during the
period of record was 35 inches. At Yuma, it was 15
inches. At least 1 inch of snow is on the ground on 8 to
15 days.

The average relative humidity in midafternoon is about
40 percent. Humidity is higher at night. The average
humidity at dawn is about 79 percent in summer and 61
percent in winter. The sun shines 70 percent of the time
possible in summer and 65 percent in winter. Winds are
from the south-southeast. The average windspeed is
highest, 14.6 miles per hour, in April.

physiography, relief, and drainage

Yuma County is in the High Plains Section of the
Great Plains Province on the broad, irregular plain that
slopes from the Rocky Mountains eastward to the
Mississippi Valley (8). ‘

The soils in Yuma County formed in four principal
physiographic areas: (1) upland areas underlain by the
Ogallala Formation, (2) upland areas underlain by loess,
(3) upland dune sand areas, and (4) valley areas.

Upland areas underlain by the Ogallala Formation are
the areas of nearly level plains in the northeastern and
southwestern parts of Yuma County. In these areas, the
Ogallala Formation is at or near the surface and
commonly is capped with loess that is a few inches to a
few feet thick. Platner soils are the most common soils
in these areas. Canyon soils are an example of the soils
in these areas that have little or no loess overlying
bedrock. Richfield soils arean example of soils that
have a loess cap several feet thick.

The landscape in these areas is dotted with undrained
depressions that range from less than an acre to as
much as 30 acres in size. Most of these depressions are
less than 7 acres in size and are 15 to 40 feet deep (8).
The small hills and rounded knolls in these upland areas
are erosional remnants of the mortar beds that cap the
Ogallala Formation. Canyon, Dioxice, and liiff soils are
on these hills and knolls. Surface drainage is provided by
intermittent streams that flow generally eastward and
terminate in the sandhills.

Soil survey

Upland areas underlain by loess commonly known as
the Sanborn Formation are the areas of nearly level
tablelands in the southeastern part of the county. The
loess in these areas is as much as 85 feet thick (8). The
surface of the tablelands is dotted with depressions that
are similar to those in the upland areas underiain by the
Ogallala Formation. The peripheral areas of the
tablelands have been deeply dissected by erosion and
are characterized by rugged ravines and bare, nearly
vertical cliffs. Kuma and Keith soils are on the nearly
level part of the tablelands. Colby soils are on the
dissected slopes in the peripheral areas. Surface
drainage is provided by the dendritic gullies and
drainageways that lead to the Republican and Arikaree
Rivers, which flow eastward. The total relief between the
Republican River and the tablelands at Idalia is about
400 feet.

The upland dune sand areas are characterized by two
distinct types of dunes. The first type of dune is
northwest-trending and generally overlies the Ogallala
Formation. Dunes of this type are in the northeastern
part of the county. Topographically, these dunes range
from a series of low hills that have relatively flat crests
separated by saddles to irregular sandhills that have a
maximum local relief of about 170 feet. The areas of this
kind of dune characteristically have interior drainage. At
times, the water table rises above the land surface and
forms lakes in some of the flat interdune areas (8).

The second type of dune overlies the Sanborn
Formation. Dunes of this type are in the south-central
part of the county extending to the Arikaree River. They
consist of particles that grade imperceptibly from the silt
of the underlying loess to the sand that characterizes
dunes of the first type.

Valent soils are the main soils in the upland dune sand
areas.

The valley areas are in the east-central and
southeastern parts of Yuma County along the
Republican and Arikaree Rivers and their tributaries. The
soils in these areas formed on flood plains. They include
the somewhat excessively drained Bankard soils, the
well drained Glenberg and Haverson soils, and the
poorly drained Las Animas and Platte soils.

The Ogallala Formation is exposed as bluffs along the
south side of the North Fork of the Republican River at
Wray. It is composed of beds of silt, sand, gravel,
caliche, and clay. The gravel and sand in the Ogallala
Formation are concentrated mainly in winding narrow
bands that extend eastward or southeastward. These
bands represent former channels of the shifting streams
that deposited the Ogallala Formation (8).

Pierre Shale, which underlies the QOgallala Formation, is
exposed on the dissected side slopes of the valleys.
Pierre Shale is the parent material of Razor and Midway
soils.



Yuma County, Colorado

history and development

The area that is now Yuma County is part of the land
acquired by the United States through the Louisiana
Purchase. The northern half of this area, originally part of
Washington County, was organized in 1889 with Yuma
as the county seat. In 1903, the southern half was
annexed from Arapahoe County, and the county seat
was moved to Wray.

Large cattle companies were the first to make use of
the land in Yuma County. After the passage of the
Homestead Act in 1900, land was acquired by
homesteaders, who began using it for crops.

As more homesteaders arrived, small communities
developed throughout the county. Many of these
communities disappeared as travel became easier due to
mechanization, and only the towns in a central location
or along the railroad remained. Wray and Yuma are now
the major trade centers in Yuma County.

In the 1940’s, during the war years, high crop prices
stimulated farmers to convert grassland to dryland farms.
However, the cyclical nature of drought revealed that not
all this land was suitable for farming, and many farms
failed.

In the past decade, the ground water resources in
Yuma County have been developed for use in irrigation,
and more and more land in the county is being
converted to irrigation management. According to the
Yuma County Abstract of Assessment, 9,981 acres was
under irrigation in 1966, 110,643 acres in 1971, and
185,158 acres in 1976. These figures do not include
meadows and irrigated pastures, which totalled 17,089
acres in 1976. In 1976, 387,372 acres was used as
nonirrigated cropland, and 855,975 acres was used as
grazing land.

According to the 1976 Colorado Agricultural Statistics,
133,000 acres was used for winter wheat in 1974,
114,000 acres for corn grown for grain, 72,000 acres for
alfalfa, 17,500 acres for grain sorghum, 11,000 acres for
sugar beets, 7,300 acres for corn for silage, and 4,000
acres for dry-shelled beans.

The livestock industry has remained somewhat
constant in the last decade. The estimated number of
cattle and calves was 139,500 in 1971 and 159,000 in
1974. Cattle on feed numbered 30,500 in 1871 and
29,000 in 1974. The number of milk cows was 2,600 in
1971 and 2,000 in 1972. The number of hogs decreased
significantly from 15,000 in 1971 to 1,800 in 1974.

natural resources

The main natural resources in Yuma County are the
soils, underground water, and wildlife. The gravel
deposits in the county are not considered a major natural
resource because the gravel is not of good quality and
the demand for gravel is low.

The underground water is in gravel layers of the
Ogallala Formation, which underlies most of the county.

The thickness of the gravel layer determines the quantity
of water that a well can produce. In the past, settlers
used the underground water for livestock. In the 1960’s,
underground water began to be widely used for irrigation.
Today, there are about 1,500 irrigation wells in the
county. The wells are 50 to 250 feet deep to the static
water table. The maximum depth to the underlying shale
is about 450 feet. The average production for the wells
in Yuma County is about 800 gallons of water per
minute.

The soils are the most important natural resource in
Yuma County. Many soils in the county are well suited to
irrigation. Soils are used for irrigated and nonirrigated
crops and for grasses that are used for grazing livestock.

In addition, the soils support vegetation that provides
habitat for a variety of openland and rangeland wildlife.
Pheasant, quail, and sagehen are among the small game
wildlife species in Yuma County. The big game animals
include mule deer, white-tailed deer, and pronghorn
antelope.

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 thé 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 and woodland 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 map unit on the general
soil map is a unique natural landscape. Typically, a map
unit consists of one or more major soils and some minor
soils. It is named for the major soils. The soils making up
one unit can occur in other units but in a different
pattern.

The general soil map 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 map unit differ from place to place
in slope, depth, drainage, and other characteristics that
affect management.

soil descriptions

1. Ascailon-Haxtun-Platner

Nearly level to undulating, deep, well drained loamy
sands, sandy loams, and loams; on smooth plains

These soils formed in wind-reworked or loess-capped
alluvium of the Ogallala Formation. This map unit makes
up 17 percent of the survey area. It consists of about 30
percent Ascalon soils, 30 percent Haxtun soils, 20
percent Platner soils, and 20 percent minor soils.

Ascalon soils have a surface layer of loamy sand,
sandy loam, or fine sandy loam and a subsoil of sandy
clay loam. The substratum is fine sandy loam and.is
coarser with increasing depth. These soils are nearly
level to very gently undulating and are on generally
convex plains.

Haxtun soils have a surface layer of loamy sand or
sandy loam and a buried subsoil of sandy clay loam. The
substratum is sandy loam. These soils are in swalelike
areas on plains.

Platner soils have a surface layer of loam or sandy
loam and a subsoil of clay loam. The substratum is
gravelly sand. These soils are nearly level and are on
plains.

The minor soils include the Albinas, Richfield, lliff,
Canyon, Rago, and Paoli soils. Albinas and Paoli soils
are on flood plains. Richfield, liiff, and Canyon soils are
on upland plains. Rago soils are the most extensive

minor soils in this map unit. They are in swalelike areas
and on flood plains.

The soils making up this map unit are used mainly as
irrigated and nonirrigated cropland. Wheat is the principal
crop on nonirrigated cropland. Corn, sugar beets, and
pinto beans are grown on irrigated cropland. Controlling
soil blowing and water erosion is the major management
problem. Stripcropping and stubble mulching help to
minimize soil blowing and water erosion. A crop-fallow
cropping system conserves moisture on nonirrigated
cropland. Returning crop residue to the soil is effective in
controlling soil blowing on irrigated and nonirrigated
cropland.

If a good management system is applied, these soils
have good potential for increased crop production. They
have good potential for use as habitat for openland
wildlife.

2. Kuma-Keith

Nearly level to gently undulating, deep, well drained silt
loams; on smooth plains

These soils formed in loess. The map unit makes up
13 percent of the survey area. It consists of about 50
percent Kuma soils, 30 percent Keith soils, and 20
percent minor sails.

Kuma soils have a surface layer of silt loam and a
subsoil of silty clay loam. The lower part of the subsoil is
a buried layer of darker colored silty clay loam. The
substratum is silt loam and loam. These soils are nearly
level to gently undulating and are on plains.

Keith soils have a surface layer of silt loam and a
subsoil of silty clay loam. The substratum is silt loam.
These soils are nearly level to gently undulating and are
on plains.

The minor soils include the Colby and Rago soils.
Rago soils are in swales. Colby soils are sloping and are
on low hills.

The soils making up this map unit are used mainly as
irrigated and nonirrigated cropland. Wheat is the principal
crop on nonirrigated cropland. Corn and sugar beets are
the principal crops on irrigated cropland. Controlling soil
blowing and water erosion is the major management
problem. Terraces minimize runoff, thus reducing soil
and water losses. Stubble mulching and stripcropping
minimize soil blowing. Returning crop residue to the soil
and good irrigation management are effective in
controlling soil blowing and water erosion on irrigated
cropland.



If a good management system is applied, these soils
have good potential for increased crop production. They
have good potential for use as habitat for openland
wildlife.

3. Valent

Undulating to steep, deep, excessively drained sands; on
low sandhills

These soils formed in eolian sand. The map unit
makes up 35 percent of the survey area. It consists of
about 95 percent Valent soils and 5 percent minor soils.

Valent soils have a surface layer of sand. The
underlying material is sand.

The minor soils include the Dailey, Dwyer, and Inavale
soils. Dailey soils are level or nearly level and are in
sandhill valleys. Dwyer soils are rolling and sloping and
are on sandhills, mainly in the southern part of the
county. Inavale soils are in sandhill valleys.

The soils making up this map unit are used mainly for
grazing livestock and as sprinkler-irrigated cropland.
Corn is the main crop. Controlling soil blowing and water
erosion is the major management problem. On
rangeland, maintaining an adequate cover on the soil
minimizes soil blowing. Returning crop residue to the soil
and rotating grasses and legumes in the cropping
system minimize soil blowing and water erosion on
cropland.

These soils have good potential for the production of
native forage if sand sagebrush is controlled and other
grazing management practices are applied. They have
fair potential for use as habitat for rangeland wildlife if
game management practices are applied along with
range management.

4. Julesburg-Haxtun-Manter

Nearly level to undulating, deep, well drained loamy
sands and sandy loams; on smooth plains and in
sanadhill valleys

These soils formed in eolian sand. The map unit
makes up 19 percent of the survey area. It consists of
about 40 percent Julesburg soils, 30 percent Haxtun
soils, 25 percent Manter soils, and 5 percent minor soils.

Julesburg soils have a surface layer of loamy sand
and a subsoil of sandy coarse loam. The substratum is
sand. These soils are nearly level to undulating and are
on smooth plains.

Haxtun soils have a surface layer of loamy sand and a
buried subsoil of sandy clay ioam. The substratum is
sandy loam. These soils are nearly level and are in
sandhill valleys.

Manter soils have a surface layer and subsoil of sandy
loam or loamy sand. The substratum is sandy loam.
These soils are nearly level to undulating and are on
smooth plains.

The minor soils include the Laird, Ascalon, Vona, and
Terry soils. Ascalon, Terry, and Vona soils are nearly
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level to sloping and are on smooth plains. Laird soils are
nearly level and are on sandhill valleys.

The soils making up this map unit are used mainly for
grazing livestock and as sprinkler-irrigated cropland and
pastureland. Corn, alfalfa, and small grains are grown on
the irrigated cropland. Grasses adapted to the sandy
plains are grown on the irrigated pastureland. Controlling
soil blowing and water erosion is the major management
problem. Proper range use minimizes soil blowing and
water erosion. Returning crop residue to the soil, rotating
grasses and legumes in the cropping system,
stripcropping, and good irrigation management minimize
soil blowing and water erosion on sprinkler-irrigated
cropland.

These soils have good potential for use as irrigated
cropland if soil blowing is controlled. In nonirrigated
areas, the potential of these soils is highest for the
production of native grass if sand sagebrush is
controlled and other grazing management practices are
applied. These soils have fair potential for use as habitat
for rangeland wildlife if game management practices are
applied.

5. Colby

Gently sloping to hilly, deep, well drained silt loams; on
lfow hills

The soils in this map unit formed in loess. They make
up 9 percent of the survey area. The map unit consists
of about 95 percent Colby soils and 5 percent minor
soils.

Colby soils have a surface layer of silt loam. The
underlying material is silt loam.

The minor soils include the Keith, Kuma, Stoneham,
and Canyon soils. Keith and Kuma soils are gently
undulating and are on smooth upland plains. Stoneham
soils are nearly level and are on high upland terraces.
Canyon soils are nearly level to hilly and are on hills and
ridges on uplands.

The soils making up this map unit are used mainly for
grazing by livestock. Controlling water erosion is the
main management problem. Proper range use minimizes
water erosion.

These soils have good potential for forage production
if good grazing management practices are applied. They
have fair potential for use as habitat for rangeland
wildlife if game management practices are applied along
with grazing management.

6. Canyon-Bayard

Gently sloping to hilly, shallow and deep loams and fine
sandy loams; on fans, ridges, foot slopes, hills, and
knolls

These soils formed in alluvium and residuum of highly
calcareous sandstone. This map unit makes up 5
percent of the survey area. It consists of about 75
percent Canyon soils, 15 percent Bayard soils, and 10
percent minor soils.
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Canyon soils are shallow and have a surface layer of
loam overlying white, highly calcareous sandstone. They
are gently sloping to hilly on knolls, hills, and ridges.

Bayard soils are deep and have a surface layer of fine
sandy loam overlying calcareous fine sandy loam. The
substratum is calcareous loamy fine sand. Bayard soils
are gently sloping and are on alluvial fans and foot
slopes.

The minor soils include the Razor, Kim, and Midway
soils. Midway and Razor soils are gently sloping and are
on ridge crests and dissected side slopes. Kim soils are
gently sloping and are on alluvial fans.

The soils making up this map unit are used mainly for
grazing by livestock. Controlling soil blowing on
rangeland is the main management problem. Proper
range use helps to control soil blowing and water
erosion.

The potential of the soils is highest for forage
production if good grazing management practices are
applied. The potential is good for rangeland wildlife
habitat if game management practices are applied along
with range management.

7. Bankard-Haverson-Las Animas

Nearly level, deep, somewhat excessively drained, well
drained, and poorly drained sands, loams, and fine sandy
loams; on flood plains and second-bottom terraces

The soils in this map unit formed in alluvium. They
make up 2 percent of the survey area. The map unit
consists of about 35 percent Bankard soils, 25 percent
Haverson soils, 20 percent Las Animas soils, and 20
percent minor soils.

Bankard soils are somewhat excessively drained and
have a surface layer of sand overlying stratified sand.
They are on flood plains and second-bottom terraces.

Haverson soils are well drained. They have a surface
layer of loam and a substratum of silty clay loam. They
are nearly level and are on flood plains and second-
bottom terraces.

Las Animas soils are poorly drained and have a
surface layer of fine sandy loam or loam. The substratum
is coarse sand. These soils are nearly level and are on
flood plains.

The minor soils include the Paoli, Platte, and Glenberg
soils. Paoli and Glenberg soils are nearly level and are
on flood plains and second-bottom terraces. Platte soils
are nearly level and are on flood plains.

The soils making up this map unit are used mainly as
hayland, pastureland, and irrigated cropland. Controlling
soil blowing is the main management problem. Proper
management of hayland and of irrigation water help to
control soil blowing.

The potential of the soils is highest for the production
of forage. Forage production can be increased through
good management of hay meadows and pasture. The
Las Animas soils have good potential for use as habitat
for wetland wildlife.

broad land use considerations

Most of the cropland in the county is in the Ascalon-
Haxtun-Platner and Kuma-Keith map units. More than 90
percent of the soils in these map units are used for
crops.

Most of the soils in the Valent, Colby, and Canyon-
Bayard map units are used as rangeland. Less than 10
percent of the soils in these map units are used for
crops; most of this cropland is in the Valent map unit,
where ground water is used for irrigation.

Most of the soils in the Julesburg-Haxtun-Manter and
Bankard-Haverson-Las Animas map units are used as
rangeland. These soils are best suited to this use.

The soils in the Ascalon-Haxtun-Platner and Kuma-
Keith map units have the greatest potential for increased
crop production.

Most of the soils in Yuma County are well suited or
fairly well suited to use as sites for houses and sanitary
facilities. The soils in the Bankard-Haverson-Las Animas
map unit are on flood plains and have severe limitations
to urban uses or as sites for housing because of the
hazards of flooding and wetness. The Canyon-Bayard
map unit has severe limitations to these uses because
the Canyon soil and the minor Razor and Midway soils
are shallow to rock; in addition, the Razor and Midway
soils have a high shrink-swell potential.






detailed soil map units

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, Ascalon sandy loam, 3to 5
percent slopes, is one of several phases in the Ascalon
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 in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in all areas. The Glenberg-Bankard complex is an
example.

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

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

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.

soil descriptions

1—Albinas loam. This is a deep, well drained, nearly
level soil on flood plains and stream terraces, mainly in
the western part of the county. it formed in recent
alluvium that derived from mixed sources and was
deposited by intermittent streams.

Included in mapping are Haxtun sandy loam and Paoli
sandy loam. The Paoli soil is in narrow strips along
intermittent streams. The Haxtun soil is mainly on the
flood plain of Red Willow Creek in Range 46 W. Paoli
and Haxtun soils make up about 10 percent of this map
unit.

Typically, the surface layer is grayish brown loam
about 6 inches thick. The subsoil is grayish brown clay
loam about 25 inches thick. The substratum, to a depth
of 60 inches or more, is pale brown, highly calcareous
loam. In places, there is a thin stratum of sand in the
surface layer or subsoil. In other places, the subsoil is
loam, and lime is at a greater depth than is typical.

Permeability is moderate. The available water capacity
is high. Surface runoff is slow. Water erosion is a slight
hazard, and soil blowing is a moderate hazard. Very brief
flooding can occur once or twice in a 10-year period.

About 60 percent of the acreage of this map unit is
cropped. About 40 percent is rangeland. The Albinas soil
is easy to till and is well suited to all climatically adapted
crops. Wheat and corn are the main crops on
nonirrigated cropland. This soil is also well suited to less
intensive uses such as pasture, hayland, and rangeland.

The main concerns in managing irrigated cropland are
controlling soil blowing and maintaining soil tilth. Soil
blowing can be controlled by leaving crop residue on the
surface when the soil is not being used for crops. Soil
tilth can be maintained by incorporating crop residue into
the surface layer, by subsoiling once every 3 or 4 years,
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and by minimizing tillage. This soil is suited to sprinkler
irrigation or surface application of irrigation water.
Because of slow intake, the water must be applied
slowly, and enough water must be applied to moisten the
soil fairly deep. This soil is fertile; however, high-yield
irrigated crops can cause a nutrient deficiency. Soil tests
should determine the amount of fertilizer needed. Liberal
applications of phosphorus and nitrogen fertilizers are
needed where the light-colored substratum material has
been exposed by erosion or land leveling. The infrequent
overflow can damage crops. In some fields, low dikes
can be constructed to protect crops from overflow.

The main concerns in managing nonirrigated cropland
are controlling soil blowing, maintaining soil tilth, and
conserving soil moisture. Soil blowing can be controlled
and moisture can be conserved through the use of
stubble mulch tillage and stripcropping. Soil tilth can be
maintained by incorporating crop residue into the soil
and by subsoiling every 3 or 4 years to improve
permeability. »

The potential native vegetation on this soil is
dominantly blue grama, buffalograss, western
wheatgrass, sedge, and green needlegrass. If the range
is overgrazed, all these grasses, except blue grama, tend
to decrease in number and are replaced by sand
dropseed, ring muhly, and various forbs and annuals.
Blue grama tends to increase if range is overgrazed.
Deferred grazing, range fencing and seeding, developing
stock watering facilities, and water spreading as needed
are effective in maintaining rangeland.

Rangeland can be seeded or cropland can be
converted to grass using a mixture selected from the
recommended varieties of western wheatgrass, little
bluestem, sideoats grama, and crested, pubescent, or
intermediate wheatgrass. The seedbed should be firm
and as free as possible of perennial plant competition.
The clean, firm stubble of sorghum or millet is suitable
as a seedbed. Seeding should take place early in spring
for best results.

This soil has good potential for the development of
habitat for openland wildlife such as pheasant, cottontail,
mourning dove, and songbirds. The habitat for openland
wildlife can be improved by planting trees and shrubs
and by establishing undisturbed nesting cover.
Windbreak plantings provide good cover. Food for
wildlife can be provided by planting species such as
Russian-olive, American plum, and honeysuckle.

This soil generally is well suited to windbreaks and
environmental plantings. Summer fallow a year before
plantings, applying supplemental water during planting
and in the early stages of growth, and continued
cultivation to control weeds are needed to insure the
establishment and survival of plantings. The trees that
are best adapted and that have a good chance of
survival are Rocky Mountain juniper, ponderosa pine,
Siberian elm, Russian-olive, and hackberry; the shrubs
are skunkbush sumac, lilac, Siberian peashrub, and
American plum.

Soil survey

This soil is not well suited to use as sites for housing
because of the flood hazard.
Capability subclass llw, nonirrigated and irrigated.

2—Ascalon loamy sand, 3 to 9 percent slopes. This
is a deep, well drained, gently undulating to gently rolling
soil on smooth plains. It formed in calcareous old
alluvium. The areas are irregular in shape and range to
40 acres in size near sandhills.

Included in the mapped areas is Manter loamy sand,
which makes up as much as 15 percent of the map unit.

Typically, the surface layer is grayish brown loamy
sand about 8 inches thick. The subsoil is grayish brown
sandy clay loam about 21 inches thick. The substratum,
to a depth of 37 inches, is pale brown sandy loam.
Below that, to a depth of 60 inches or more, it is very
pale brown, calcareous fine sandy loam.

Permeability is moderate. The available water capacity
is moderate. Surface runoff is medium. Water erosion is
a moderate hazard, and soil blowing is a severe hazard.

In most areas, this soil is in native grass. In some
areas, it is sprinkler-irrigated cropland, and in a few
areas, it is nonirrigated cropland. If soil blowing is
controlled, this soil can be highly productive for corn
under sprinkler irrigation. It can also be used for irrigated
pasture or hay.

The main concerns in managing irrigated cropland are
controlling water erosion and soil blowing and
maintaining soil fertility and the organic matter content.
Soil blowing can be minimized by leaving crop residue on
the surface when crops are not grown. Crops can be
seeded directly into the crop residue, which serves as a
protective mulch for the emerging seedlings. Grasses
and legumes grown in rotation as much as half of the
time help to maintain the organic matter content.
Decomposition of organic matter in the soil has a
stabilizing effect that helps to reduce the hazard of soil
blowing.

This soil is suited to sprinkler irrigation. Frequent light
applications of water make the most efficient use of
water and reduce erosion. On short steep slopes, gullies
can form in the wheel path of sprinklers if irrigation is
excessive or irrigation equipment is improperly
maintained. Large amounts of fertilizer that adds nitrogen
and phosphorus to the soil, applied at rates determined
by soil tests, are needed for profitable crop yields.

This soil is only marginally suited to nonirrigated crops.
The main concerns in managing nonirrigated cropland
are controlling water erosion and soil blowing and
conserving soil moisture. The essential conservation
practices are stripcropping at right angles to the
prevailing wind and stubble mulch tillage. Where slopes
are long enough to permit their use, farming on the
contour and terracing help to reduce runoff and
conserve water. Light applications of nitrogen fertilizer
normally will result in larger amounts of crop residue,
which helps to reduce soil blowing and to trap snow. A
cropping system of row crops grown annually or
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alternated with wheat helps to better protect the soil
from soil blowing and washing; however, yields will be
less.

Cultivated fields can be converted to grass by seeding
a mixture selected from crested, intermediate, or
pubescent wheatgrass; sand bluestem; prairie sandreed;
blue grama; switchgrass; indiangrass; and sideoats
grama. The clean, firm stubble of sorghum or millet is
suitable as a seedbed. For best results, seeding should
take place early in spring.

The potential native vegetation on this soil is
dominantly prairie sandreed, blue grama, sand bluestem,
switchgrass, and needleandthread. If the range is
overgrazed, sand bluestem, prairie sandreed,
switchgrass, and needleandthread will decrease, and
sand sagebrush, sand dropseed, and bush wild
buckwheat will increase. Optimum ground cover is
between 35 and 45 percent. Deferred grazing, seeding,
and sagebrush management help in maintaining range.

Badly depleted range can be improved by seeding with
a mixture selected from recommended varieties of sand
bluestem, little bluestem, sideoats grama, blue grama,
prairie sandreed, switchgrass, indiangrass, and crested,
intermediate, or pubescent wheatgrass. The seedbed
should be firm and as free as possible of perennial plant
competition.

Wildlife habitat, openland and rangeland wildlife
habitat in particular, is an important secondary use for
this soil. Habitat favorable for ring-necked pheasant,
mourning dove, and many nongame species can be
developed on cropland by establishing nesting and
escape cover. Undisturbed nesting cover is vital for
pheasants and needs to be established in developing
habitat for this species, especially in areas of intensive
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agriculture. Windbreak plantings can provide good cover.
Russian-olive, American plum, skunkbush sumac, and
other similar species can provide food. Rangeland
wildlife, for example, the pronghorn antelope, can be
assisted and encouraged by developing livestock
watering facilities, by properly grazing livestock, and by
range seeding where needed.

This soil generally is suited to windbreaks and
environmental plantings. Soil blowing is the principal
limitation in establishing trees and shrubs. This hazard
can be overcome by cultivating only in the tree row and
by leaving a strip of vegetation between the rows.
Supplemental irrigation is necessary at the time of
planting and during dry periods. The trees that are best
adapted and that have a good chance of survival are
Rocky Mountain juniper, ponderosa pine, Siberian elm,
Russian-olive, and hackberry; the shrubs are skunkbush
sumag, lilac, and Siberian peashrub.

This soil is suited to use as homesites, but, because of
the low bearing strength of the soil, foundation footings
need to be sufficiently wide to provide a safety margin of
support for the weight of buildings. This soil is well suited
to use as septic tank filter fields.

Capability subclass IVe, nonirrigated and irrigated.

3—Ascalon sandy loam, 3 to 5 percent slopes. This
is a deep, well drained, gently undulating soil in areas
between sandhills and hardlands. It formed on plains in
calcareous old alluvium. The areas of this soil are
irregular in shape and range to 200 acres in size.

Included in mapping are areas of severely eroded soils
as much as 5 acres in size. In these areas, the surface
layer and subsoil have been blown away by wind,
exposing the calcareous substratum material (fig. 1).

Figure 1.—In the light-colored area in this field, water erosion, soil blowing, or land leveling has removed the surface layer and
subsoil and exposed the light-colored substratum material.
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Also included are small areas of Manter sandy loam on
narrow ridges. This soil makes up no more than 10
percent of this map unit.

Typically, the surface layer is grayish brown sandy
loam about 6 inches thick. The subsoil is brown sandy
clay loam about 12 inches thick. The substratum, to a
depth of about 44 inches, is very pale brown, calcareous
fine sandy loam. Below that, to a depth of 60 inches or
more, it is very pale brown, calcareous fine sand. South
of the Arikaree River, the substratum is thinner than is
typical and is loamy coarse sand below a depth of 34
inches.

This soil is easy to till. Permeability and the available
water capacity are moderate. Surface runoff is medium.
Water erosion is a slight hazard, and soil blowing is a
severe hazard.

In most areas, this soil is used for nonirrigated and
sprinkler-irrigated crops. The nonirrigated cropland is
used mainly for winter wheat in a crop-fallow sequence.
Other nonirrigated crops include millet and sorghum.
Corn is the principal irrigated crop. This soil is also well
suited to less intensive uses such as hay, pasture, or
native rangeland.

The main concerns in managing nonirrigated cropland
are controlling soil blowing and conserving soil moisture.
The essential conservation practices are stubble mulch
tillage and stripcropping. Where slopes are long enough
to permit their use, terracing and farming on the contour
are effective in reducing runoff. Light applications of
nitrogen fertilizer normally result in larger amounts of
crop residue, which helps to reduce soil blowing and to
trap snow.

The main concerns in managing irrigated cropland are
controlling soil blowing, which can reduce the organic
matter content of this soil, and maintaining soil fertility.
Soil blowing can be controlled by leaving crop residue on
the surface when crops are not grown. Crops can be
seeded directly into the crop residue, which serves as a
protective mulch that can prevent damage to young
crops by soil blowing. Grasses and legumes grown in
rotation about one-fourth of the time help to restore
organic matter lost by soil blowing. Decomposition of
organic matter in the soil has a stabilizing effect that
helps the soil resist soil blowing.

This soil is best suited to sprinkler irrigation. Frequent
light applications of water, particularly early in the
growing season, make the most efficient use of water.
Fertilizers that add nitrogen and phosphorus to the soil,
applied at rates determined by soil tests, normally
increase the yield of irrigated crops. Liberal applications
of nitrogen and phosphorus fertilizers are needed where
substratum material has been exposed by land leveling
or soil blowing.

The potential vegetation is dominantly sand bluestem,
needleandthread, prairie sandreed, switchgrass, and blue
grama. Overgrazing will cause sand bluestem,
switchgrass, and needleandthread to decrease in
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number and sand sagebrush, sand dropseed, and bush
wild buckwheat to increase.

Deteriorated range can be improved by seeding with a
mixture selected from recommended varieties of sand
bluestem, little bluestem, sideoats grama, blue grama,
switchgrass, indiangrass, and intermediate, crested, or
pubescent wheatgrass. The seedbed should be firm and
as free as possible of perennial plant competition. Other
effective range management practices include deferring
grazing and controlling sand sagebrush.

Cultivated fields can be converted to grass by seeding
with a mixture selected from sand bluestem, switchgrass,
blue grama, prairie sandreed, indiangrass, sideoats
grama, and crested, intermediate, or pubescent
wheatgrass. The clean, firm stubble of sorghum or millet
is suitable as a seedbed. For best results, seeding
should take place early in spring.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed nesting cover is vital for pheasants.
Openland wildlife can be encouraged by planting
windbreaks for cover and by establishing species such
as Russian- olive, skunkbush sumac, and Siberian
peashrub for food. Rangeland wildlife, for example, the
pronghorn antelope, can be assisted and encouraged by
developing livestock watering facilities, by properly
grazing livestock, and by range seeding where needed.

This soil generally is suited to windbreaks and
environmental plantings. Soil blowing is the principal
limitation in establishing trees and shrubs. This hazard
can be overcome by cultivating only in the tree row and
by leaving a strip of vegetative cover between the rows.
Supplemental irrigation is necessary at the time of
planting and during dry periods. The trees that are best
adapted and that have a good chance of survival are
Rocky Mountain juniper, ponderosa pine, Siberian elm,
Russian-olive, and hackberry; the shrubs are skunkbush
sumac, lilac, and Siberian peashrub.

This soil is suited to use as sites for houses, but,
because of the somewhat low bearing strength of the
soil, foundation footings need to be sufficiently wide to
provide a safety margin of support for the weight of
buildings. This soil is well suited to use as septic tank
filter fields.

Capability subclass llle, nonirrigated and irrigated.

4—Ascalon sandy loam, 5 to 9 percent slopes. This
is a deep, well drained, undulating soil. It formed on
plains in calcareous old alluvium.

Included in the mapped areas are small areas of
Eckley gravelly sandy loam on ridges and small knolls.
This soil makes up as much as 5 percent of this map
unit.

Typically, the surface layer is grayish brown sandy
loam about 6 inches thick. The subsoil is grayish brown
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sandy clay loam about 12 inches thick. The substratum,
to a depth of 60 inches, is very pale brown, calcareous
loam and fine sandy loam. In places, the soil material
below a depth of 40 inches is loamy sand.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
moderate. Surface runoff is medium. Water erosion is a
moderate hazard, and soil blowing is a severe hazard.

About half of the acreage of this map unit is used for
grazing and half for nonirrigated wheat or sorghum. Millet
is grown occasionally. A common cropping sequence is
small grains or grain sorghum alternated with fallow.

The main concerns in managing irrigated cropland are
controlling water erosion and soil blowing and
maintaining soil fertility and the organic matter content.
Soil blowing can be minimized by leaving crop residue
standing on the surface when crops are not grown.
Seeding directly into tilled stubble can protect emerging
seedlings from damage by soil blowing. Grasses and
legumes grown in rotation as much as half of the time
help to maintain the organic matter content.
Decomposition of organic matter in the soil has a
stabilizing effect that helps to reduce the hazard of soil
blowing.

This soil is best suited to sprinkler irrigation. Frequent
light applications of water make the most efficient use of
water and reduce erosion. On short steep slopes, gullies
can form in the wheel path of sprinklers if irrigation is
excessive due to inadequate management or improperly
maintained irrigation equipment. Fertilizers that add
nitrogen and phosphorus to the soil, applied at rates
determined by soil tests, are needed for profitable crop
yields.

The main concerns in managing nonirrigated cropland
are controlling water erosion and soil blowing and
conserving soil moisture. Essential conservation
practices are stubble mulch tillage and stripcropping.
Where slopes are long enough to permit their use,
farming on the contour and terracing help to reduce
runoff and conserve water. Light applications of nitrogen
fertilizer normally result in larger amounts of crop residue
which helps to reduce soil blowing and to trap snow.

Cultivated fields can be seeded to grass using a
mixture selected from crested, intermediate, or
pubescent wheatgrass; sand bluestem; switchgrass;
sideoats grama; prairie sandreed; blue grama; or
indiangrass. The clean, firm stubble of sorghum or millet
is suitable as a seedbed. For best results, seeding
should take place early in spring.

The potential native vegetation on this soil is
dominantly sand bluestem, needleandthread, prairie
sandreed, switchgrass, and blue grama. If the range is
overgrazed, sand bluestem, switchgrass, blue grama,
and needleandthread decrease in number, and sand
sagebrush, sand dropseed, and bush wild buckwheat
increase. Deferred grazing, seeding, and contour
furrowing as needed help to maintain or improve range.

Deteriorated range can be seeded using a mixture
selected from recommended varieties of sand bluestem,
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little bluestem, sideoats grama, switchgrass, indiangrass,
and intermediate, pubescent, or crested wheatgrass. The
seedbed should be firm and as free as possible of
perennial plant competition.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting cover. Openland wildlife
can be encouraged by planting windbreaks for cover and
by establishing species such as cotoneaster,
honeysuckle, and Russian-olive for food. Rangeland
wildlife, for example, the pronghorn antelope, can be
assisted and encouraged by developing livestock
watering facilities, by properly grazing livestock, and by
range seeding where needed.

This soil generally is suited to windbreaks and
environmental plantings. Soil blowing is the principal
limitation in establishing trees and shrubs. This limitation
can be overcome by cultivating only in the tree row and
by leaving a strip of vegetation between the rows.
Supplemental irrigation is necessary at the time of
planting and during dry periods. The trees that are best
adapted and that have a good chance of survival are
Rocky Mountain juniper, ponderosa pine, Siberian elm,
Russian-olive, and hackberry; the shrubs are skunkbush
sumag, lilac, and Siberian peashrub. Erosion can be
minimized by planting trees in contour furrows or on level
terraces.

This soil is suited to use as homesites, but, because of
the somewhat low bearing strength of the soil,
foundation footings need to be sufficiently wide to
provide a safety margin of support for the weight of
buildings. This soil is well suited to use as septic tank
filter fields.

Capability subclass Ve, nonirrigated and irrigated.

5—Ascalon fine sandy loam, 0 to 3 percent slopes.
This is a deep, well drained nearly level soil. This soil
formed on plains in calcareous old alluvium. The areas
are irregular in shape and range to 300 acres in size.
They are mainly in the southwestern and northwestern
parts of the county.

Included in mapping are small areas of Manter sandy
loam on convex slopes and Haxtun sandy loam on
concave slopes. The Manter soil makes up about 5
percent of this map unit, and the Haxtun soil makes up
as much as 20 percent. Also included are a few areas,
about 1 acre in size, of severely eroded soils.

Typically, the surface layer is grayish brown fine sandy
loam about 6 inches thick. The subsoil is grayish brown
and brown sandy clay loam about 12 inches thick. The
substratum, to a depth of 44 inches, is brown and very
pale brown, calcareous fine sandy loam. Below that, to a
depth of 60 inches or more, it is very pale brown,
calcareous loamy fine sand. South of the Arikaree River,
the substratum is thinner than is typical and is loamy
coarse sand at a depth of about 34 inches.
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This soil is easy to till. Permeability and the available
water capacity are moderate. Surface runoff is medium.
Water erosion is a slight hazard, and soil blowing is a
severe hazard.

This soil is well suited to nonirrigated and sprinkler-
irrigated crops. In most areas, this soil is used for
nonirrigated winter wheat. Other nonirrigated crops are
millet and sorghum. Corn is the main irrigated crop. This
soil is also well suited to less intensive uses such as
hay, pasture, or rangeland.

The main concerns in managing irrigated cropland are
controlling soil blowing and maintaining fertility. Soil
blowing can be controlled by leaving crop residue on the
surface when crops are not grown. Seeding directly into
tilled stubble can protect emerging seedlings. from
damage by soil blowing. Grasses and legumes grown in
rotation about one-fourth of the time help to restore
organic matter lost by soil blowing. Decomposition of
organic matter in the soil has a stabilizing effect that
helps the soil resist soil blowing. Growing grasses and
legumes also help to maintain or improve soil fertility and
tilth.

Sprinkler irrigation is commonly used on this soil.
Surface irrigation is feasible with some land leveling.
High crop yields can be expected if irrigation water is
used efficiently. Nutrient deficiencies can occur. Soil
tests should determine the amount of fertilizer needed.
Liberal applications of phosphorus and nitrogen fertilizer
are needed where substratum material has been
exposed by land leveling or erosion. Minimizing tillage on
irrigated cropland helps to maintain soil tilth.

The main concerns in managing nonirrigated cropland
are controlling soil blowing and conserving soil moisture.
Soil blowing can be controlled and moisture conserved
by leaving crop residue on the surface, stubble mulch
tillage, and stripcropping. Light application of nitrogen
fertilizer normally results in larger amounts of crop
residue, which helps reduce soil biowing and trap snow.
A cropping system of small grains alternated with row
crops or small grains alternated with fallow is commonly
used on nonirrigated cropland.

The potential vegetation is dominantly sand bluestem,
needleandthread, prairie sandreed, switchgrass, and blue
grama. If the range is overgrazed, these grasses will
decrease, and blue grama and sedges will increase.
Deferred grazing is the most effective practice in
maintaining range in good condition.

This soil has good potential for the development of
habitat for openland wildlife, including pheasant,
cottontail, mourning dove, and songbirds, especially in
areas under irrigation where a great variety of crops and
cover types can be grown. The habitat for openland
wildlife can be improved by planting trees and shrubs
and by establishing undisturbed nesting cover. Sand
cherry, American plum, cotoneaster, and similar species
can provide food. The trees and shrubs recommended
for use in windbreaks can provide cover. Rangeland
wildlife, including antelope, jackrabbit, lark bunting, and

Soil survey

horned lark, can be encouraged on grasslands by
properly grazing livestock, by fencing to permit the free
movement of antelope, and by developing livestock
watering facilities.

Cultivated fields can be converted to grass by seeding
with a mixture selected from crested, pubescent, or
intermediate wheatgrass; little bluestem; indiangrass;
sand bluestem; switchgrass; and blue grama. Wheat
stubble or a cover of millet is suitable as a seedbed. For
best results, seeding should take place early in spring.

The potential native vegetation on this soil is
dominantly sand bluestem, needleandthread, prairie
sandreed, switchgrass, and blue grama. If rangeland is
overgrazed, blue grama, bluestem, prairie sandreed,
switchgrass, and needleandthread decrease in number,
and sand sagebrush, sand dropseed, and bush wild
buckwheat increase. Deferred grazing, seeding, livestock
watering facilities, and sand sagebrush management
help to maintain or improve range.

Deteriorated range can be seeded using a mixture
selected from recommended varieties of sand bluestem,
little bluestem, sideoats grama, switchgrass, prairie
sandreed, indiangrass, and crested, intermediate, or
pubescent wheatgrass. The seedbed should be firm and
as free as possible of perennial plant competition.

This soil has good potential for the development of
habitat for openland wildlife such as pheasant, cottontail,
mourning dove, and songbirds, especially in areas under
irrigation where a great variety of crops and cover types
can be raised and developed. The habitat for openland
wildlife can be improved by planting trees and shrubs
and by establishing undisturbed nesting cover. Cover
and food for openland wildlife can be provided by
establishing windbreaks that include plantings of
honeysuckle, cotoneaster, and other species that wildlife
use for food. Rangeland wildlife, for example, antelope,
jackrabbit, lark bunting, and horned lark, can be
encouraged on the grasslands by properly grazing
livestock, by fencing to permit the free movement of
antelope, and by developing livestock watering facilities.

This soil is suited to windbreaks and environmental
plantings. Soil blowing is the principal limitation to
establishing trees and shrubs. This limitation can be
overcome by cultivating only in the tree row and by
leaving a strip of vegetation between the rows.
Supplemental irrigation is necessary at the time of
planting and during dry periods. The trees that are best
adapted and that have a good chance of survival are
Rocky Mountain juniper, ponderosa pine, Siberian elm,
Russian-olive, and hackberry; the shrubs are skunkbush
sumac, lilac, and Siberian peashrub.

This soil is suited to use as sites for housing, but,
because of the somewhat low bearing strength of the
soil, foundation footings need to be sufficiently wide to
provide a safety margin to support the weight of
buildings. This soil is well suited to use as septic tank
filter fields.

Capability subclass lle, nonirrigated and irrigated.
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6—Bankard sand. This is a deep, somewhat
excessively drained soil along stream beds. It formed in
stratified sandy alluvium on nearly level flood plains and
second-bottom terraces. The areas of this soil are
elongated and are as much as 100 acres in size.

Included in mapping are areas, as much as 5 acres in
size, of Platte fine sandy loam and Haverson loam.
These soils make up less than 10 percent of this map
unit.

Typically, the surface layer is light brownish gray sand
about 5 inches thick. The underlying material is very pale
brown, calcareous sand to a depth of 60 inches or more.

Permeability is very rapid. The available water capacity
is low. Surface runoff is slow: Water erosion is a slight
hazard, and soil blowing is a severe hazard. Flooding
occurs frequently for brief periods.

This soil is used as rangeland. In places, the seasonal
water table is at a depth of about 6 feet and is favorable
for some deeply rooted grasses. The vegetation on this
soil varies widely in type and quantity and can include
grasses, woody shrubs, and cottonwood trees. Range
condition can be improved by interseeding using a
mixture selected from sand bluestem, sideoats grama,
prairie sandreed, Indian ricegrass, switchgrass, and
indiangrass.

The potential native vegetation is dominantly
switchgrass, sand bluestem, blue grama,
needleandthread, and prairie sandreed. If the range is
overgrazed, sand bluestem, prairie sandreed,
switchgrass, and needleandthread tend to decrease in
number, and blue grama, sand sagebrush, and annual
grasses and forbs tend to increase. Good range
management practices on this soil include deferred
grazing, grass seeding, fencing, and sand sagebrush
management.

Deteriorated range can be improved by seeding to a
mixture selected from sand bluestem, little bluestem,
sideoats grama, blue grama, prairie sandreed, Indian
ricegrass, switchgrass, and crested, intermediate, or
pubescent wheatgrass in a prepared seedbed. New
plantings should be protected from grazing for two
growing seasons.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
nearby cropland, pastureland, and hayland by
establishing nesting and escape cover. The natural plant
cover, particularly in areas where there are shrubs and
trees, can provide habitat for openland wildlife.
Rangeland wildlife, for example, the white-tailed deer,
can be assisted and encouraged by developing livestock
watering facilities, by properly grazing livestock, and by
range seeding where needed.

This soil is suited to the production of cottonwoods. It
can produce about 9,400 board feet (Doyle rule) of
merchantable timber from a fully stocked, even-aged,
managed stand of 40-year-old trees. The flood hazard
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restricts the use of this soil for the production of wood
crops.

This soil is very poorly suited to windbreaks and
environmental plantings. Onsite investigation is needed
to determine the feasibility for plantings.

This soil is poorly suited to use as homesites because
of the flood hazard.

Capability subclass Viw, nonirrigated and irrigated.

7—Bayard fine sandy loam, 2 to 6 percent slopes.
This is a deep, well drained, gently undulating soil on
alluvial fans and foot slopes, typically below outcrops of
limestone. This soil formed in wind-reworked, calcareous,
moderately sandy material. The areas of this soil are in
the eastern part of the county. They are elongated and
range to 600 acres in size.

Included in mapping and making up about 15 percent
of this map unit are areas of limestone outcrops, Kim
loam, Razor clay loam, and Midway silty clay loam.

Typically, the surface layer is grayish brown fine sandy
loam about 15 inches thick. The underlying material, to a
depth of 36 inches, is very pale brown, calcareous fine
sandy loam. Below that, to a depth of 60 inches or more,
it is very pale brown, calcareous loamy fine sand.

Permeability is moderately rapid. The available water
capacity is moderate. Water erosion is a slight hazard,
and soil blowing is a severe hazard. Surface runoff is
medium.

About 90 percent of the acreage of this map unit is
rangeland. About 10 percent is irrigated cropland.

The main concerns in managing irrigated cropland are
maintaining soil fertility and controlling soil blowing. Soil
blowing can result in large losses of the organic matter
in the soil. It can be controlled by leaving crop residue
lying on the surface or standing as stubble when crops
are not grown. Crops can be seeded directly into the
tilled residue which can protect emerging seedlings from
damage by soil blowing. Grasses and legumes grown in
rotation about one-fourth of the time help to restore the
organic matter lost through soil blowing. Decomposition
of organic matter in the soil has a stabilizing effect that
helps the soil resist soil blowing.

This soil is best suited to sprinkler irrigation. Frequent
light applications of water, particularly early in the
growing season, make the most efficient use of water.
Fertilizers that add nitrogen and phosphorus to the soil,
applied at rates determined by soil tests, normally
increase the yield of irrigated crops. Liberal applications
of nitrogen and phosphorus fertilizers are needed where
substratum material has been exposed by land leveling
or soil blowing.

The potential native vegetation on this soil is
dominantly switchgrass, sand bluestem, blue grama,
needleandthread, and prairie sandreed. If the range is
overgrazed, sand bluestem, switchgrass, prairie
sandreed, and needleandthread tend to decrease in
number, and blue grama, sand sagebrush, sand
dropseed, and bush wild buckwheat tend to increase.
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Good range management on this soil includes
deferred grazing, grass seeding, fencing, and sand
sagebrush management.

Cropland can be converted to range or deteriorated
range can be improved by seeding using a mixture
selected from sand bluestem, little biuestem, sideoats
grama, blue grama, prairie sandreed, Indian ricegrass,
switchgrass, and crested, intermediate, or pubescent
wheatgrass in a prepared seedbed. Plantings should be
protected from grazing until the end of the second
growing season.

This soil can provide habitat for rangeland wildlife, for
example, the pronghorn antelope and sharptail grouse.
Sharptail grouse can be encouraged on this grassland
soil, especially where brush species are interspersed
with grasses and forbs. The key to the development of
wildlife habitat on rangeland is properly grazing livestock
so that the more desirable grass species are not
overgrazed and the various brush species are not
depleted.

This soil generally is suited to windbreaks and
environmental plantings. Soil blowing is the principal
limitation in establishing trees and shrubs. This limitation
can be overcome by cultivating only in the tree row and
by leaving a strip of vegetative cover between the rows.
Supplemental irrigation is necessary at the time of
planting and during dry periods. The trees that are best
adapted and that have a good chance of survival are
Rocky Mountain juniper, ponderosa pine, Siberian elm,
Russian-olive, and hackberry; the shrubs are skunkbush
sumac, lilac, and Siberian peashrub.

This soil is well suited to use as sites for houses and
as septic tank filter fields.

Capability subclass Ve, nonirrigated, and llle, irrigated.

8—Canyon-Dioxice complex, 1 to 9 percent slopes.
The soils making up this complex are gently sloping to
moderately sloping. They are on the crest of small hills
and rounded knolls in the northern and southeastern
parts of the county. The areas are irregular in shape and
range to 300 acres in size. Sandstone fragments and
flagstones are scattered on the surface, especially where
the soil has been tilied.

Canyon loam, 1 to 3 percent slopes, makes up about
50 percent of this complex, and Dioxice fine sandy loam,
3 to 9 percent slopes, makes up 30 percent. The
remaining 20 percent consists of Bayard fine sandy
loam, lliff loam, and soils that are similar to Canyon soils
except that they are shallow over limestone.

The Canyon soil is shallow and well drained. It formed
in highly calcareous sandstone that caps the Ogallala
Formation. Typically, the surface layer is grayish brown,
calcareous loam about 8 inches thick. The layer below
that is light brownish gray, calcareous loam about 4
inches thick. White, calcareous sandstone is at a depth
of 12 inches.

Permeability is moderate, and the available water
capacity is very low. The effective rooting depth is 6 to
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20 inches. Surface runoff is medium. Water erosion and
soil blowing are moderate hazards.

The Dioxice soil is deep and well drained. It formed in
calcareous alluvium of the Ogallala Formation. Typically,
the surface layer is grayish brown fine sandy loam about
9 inches thick. The subsoil is light gray, calcareous
sandy clay loam about 15 inches thick. The substratum,
to a depth of about 35 inches, is white, calcareous sandy
clay loam. Below that, to a depth of 60 inches or more, it
is pinkish white, calcareous sandy clay loam.

Permeability is moderately slow, and the available
water capacity is high. Runoff is medium. Water erosion
and soil blowing are severe hazards.

About 60 percent of the acreage of this complex is
used for grazing. The rest is part of nonirrigated cropland
used for wheat. The wheat is grown in a crop-fallow
cropping system because of a soil moisture deficiency.
The Canyon soil is poorly suited to annual cropping
because of the low water-holding capacity and the low
organic matter content.’

The potential native vegetation on the Canyon soil
includes little bluestem, sideoats grama, prairie
sandreed, and threadleaf sedge. The potential native
vegetation on the Dioxice soil includes blue grama,
western wheatgrass, sideoats grama, green needlegrass,
and sedge. If the range condition deteriorates, sand
dropseed invades areas of the Dioxice soil, and blue
grama increases. Mat plants, yucca, sedge, blue grama,
and fringed sagebrush tend to increase in areas of the
Canyon soil. Deferred grazing and range seeding are
effective conservation practices.

Overgrazed range or areas of nonirrigated cropland
can be seeded, although the low available water
capacity of the Canyon soil does not provide a good
guarantee of success. A seedbed prepared and seeded
early in spring, when precipitation is most reliable,
provides the best chance of success. A mixture selected
from blue grama, sand bluestem, little biuestem, sideoats
grama, prairie sandreed, indiangrass, switchgrass, and
crested, intermediate, or pubescent wheatgrass has the
best chance of becoming established. The competition
from perennial plants should be minimal.

The Canyon soil is relatively unproductive of
vegetation, especially in times of drought when
production may be as low as 625 pounds per acre per
year. Habitat for rangeland wildlife is a potential secondary
use for this soil. Antelope and scaled quail, for example,
could best be encouraged by properly grazing livestock,
by installing livestock-watering facilities, and by range
seeding where needed.

The soils making up this complex are very poorly
suited to windbreaks and environmental plantings. Onsite
investigation is needed to determine if plantings are
feasible.

These soils could be used as homesites, but the
underlying rock of the Canyon soil, although rippable,
presents problems in installing utility lines and
constructing basements. The soils are poorly suited to
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use as septic tank filter fields because of the difficulty of
laying leach lines. If areas of suitable soils can not be
located nearby, a pad of suitable soil material can be
constructed and leach lines placed in it.

Capability subclass Vle, nonirrigated and irrigated.

9—Canyon-Rock outcrop complex, 9 to 25 percent
slopes. This complex consists of Rock outcrop and an
undulating to moderately steep soil on the rim of the
valleys of the Republican and Arikaree Rivers. The areas
are elongated and are up to 1,000 acres in size.

Canyon soil makes up 50 percent of the map unit,
Rock outcrop 20 percent, Bayard fine sandy loam 20
percent, and Valent sand and Eckley gravelly sandy
loam 5 percent each. Bayard and Valent soils are on
slopes below outcroppings of caprock. The Eckley soil is
on top of the caprock. In places, shale outcrops on the
steep slopes of canyons below caprock.

The Canyon soil is shallow and well drained. It formed
in sandstone that caps the Ogallala Formation. Typically,
the surface layer is grayish brown, calcareous loam
about 8 inches thick. The layer below that is light
brownish gray, calcareous loam about 4 inches thick.
White, calcareous sandstone is at a depth of 12 inches.

Permeability is moderate. The available water capacity
is very low. The effective rooting depth is 6 to 20 inches.
Surface runoff is medium. Water erosion and soil blowing
are moderate hazards.

Rock outcrop consists of areas of barren, exposed,
highly calcareous sandstone.

This complex is used as rangeland. The main concern
of management is maintaining range in good condition.

The potential native vegetation on the Canyon soil is
little bluestem, threadleaf sedge, prairie sandreed,
sideoats grama, and blue grama. Continuous heavy
grazing will cause an increase in the population of mat
plants, yucca, sedges, fringed sagebrush, and blue
grama and a decrease of the taller grasses.

Management of grazing on this soil can maximize the
amount of forage on rangeland. Because of the steep
slopes and rock outcrops, the use of machinery and
seeding normally are not feasible.

This complex is relatively unproductive of vegetation,
especially in times of drought when production may be
as low as 625 pounds per acre per year. Rangeland
wildlife, for example, the antelope and scaled quail, can
be encouraged by developing livestock watering
facilities, by proper livestock grazing management, and
by range seeding, if needed.

This complex generally is not suited to windbreaks and
environmental plantings. Onsite investigation is needed if
plantings are contemplated.

This complex is not well suited to use as homesites
because shallow soil, rockiness, and steep slopes cause
severe construction problems. The Canyon soil is very
poorly suited to use as septic tank filter fields. However,
it is possible to find areas of included soils that may be
suitable if downstream pollution can be avoided. In spite
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of construction difficulties, attractive sites for houses can
be developed with careful site selection and design.
Capability subclass Vlls, nonirrigated.

10—Colby silt loam, 3 to 6 percent slopes. This is a
deep, well drained, gently undulating soil. 1t formed in
loess on plains. The areas of this soil are mainly in the
southeastern part of the county. They are as much as
400 acres in size.

Included in mapping and making up about 15 percent
of this map unit are areas of Kuma silt loam and Keith
silt loam. These soils are at the base of slopes and in
narrow swalelike areas.

Typically, the surface layer is light brownish gray,
calcareous silt loam about 8 inches thick. The underlying
material, to a depth of 60 inches or more, is very pale
brown, calcareous silt loam. In places, the surface layer
is fine sandy loam. In some areas, it is darker and
thicker than is typical.

Permeability is moderate. The available water capacity
is high. Surface runoff is medium. Water erosion and soil
blowing are moderate hazards.

About 80 percent of the acreage is nonirrigated
cropland used for winter wheat. The wheat is grown in a
crop-fallow sequence to conserve moisture. About 10
percent of the acreage is irrigated cropland, and about
10 percent is rangeland.

The main concerns in managing irrigated cropland are
controlling water erosion and soil blowing and
maintaining soil fertility and tilth. Seil blowing can be
controlled by incorporating crop residue into the surface
layer. Incorporating residue into the surface layer can
also improve soil tiith and water intake and reduce
erosion. Minimum tillage helps to maintain tilth and
reduce erosion. This soil is low in nitrogen, and fertilizer
is needed. Grasses and legumes in rotation about one-
fourth of the time help to maintain tilth and fertility and
improve water intake.

This soil is suited to sprinkler irrigation. Water must be
applied slowly to reduce runoff, and enough water must
be applied to moisten the soil fairly deep.

The main concerns in managing nonirrigated cropland
are controlling water erosion and soil blowing and
conserving soil moisture. The essential conservation
practices are stubble mulch tillage and stripcropping.
Where soil slopes are long enough to permit their use,
terracing and farming on the contour help to reduce
runoff. Because of the weak structure and low organic
matter content, this soil is very susceptible to soil
blowing during windy and droughty periods. Emergency
tillage that leaves ridges on the surface at right angles to
the prevailing wind can be effective temporarily. The best
erosion-control practice is maintaining a protective cover
throughout the year.

The potential native vegetation includes blue grama,
buffalograss, western wheatgrass, sedges, and green
needlegrass. Continuous heavy grazing causes western
wheatgrass and green needlegrass to decrease and
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causes blue grama and buffalograss to form a dense
sod. Continued overuse will result in the invasion of
undesirable plants. Overgrazing increases runoff and
water erosion. Mechanical practices such as pitting and
contour furrowing help to decrease runoff.

Badly deteriorated range can be improved or cropland
converted to range by using a mixture selected from
recommended varieties of western wheatgrass, little
bluestem, sideoats grama, blue grama, and crested,
pubescent, or intermediate wheatgrass. The seedbed
should be firm and as free as possible of competition
from perennial plants. The clean, firm stubble of
sorghum or millet is suitable as a seedbed. For best
results, seeding should take place early in spring.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed nesting cover is vital for pheasants and
should be developed, especially in areas of intensive
agriculture. Rangeland wildlife, for example, the
pronghorn antelope, can be encouraged by developing
livestock watering facilities, by properly grazing livestock,
and by range seeding, if needed. Openland wildlife can
be encouraged by planting the trees and shrubs
generally adapted for windbreak plantings.

This soil generally is well suited to windbreaks and
environmental plantings. Summer fallow a year before
planting, supplemental water during planting and in the
early stages of growth, and continued cultivation for
weed control are needed to insure the establishment and
survival of plantings. The trees that are best adapted
and that have a good chance of survival are Rocky
Mountain juniper, ponderosa pine, Siberian elm, Russian-
olive, and hackberry; the shrubs are skunkbush sumac,
lilac, Siberian peashrub, and American plum.

This soil is well suited to use as sites for houses and
as septic tank filter fields. However, because of the low
bearing strength of this soil, foundation footings need to
be sufficiently wide to provide a safety margin to support
the weight of buildings.

Capability subclass IVe, nonirrigated, and llle, irrigated.

11—Colby siit loam, 6 to 15 percent slopes. This is
a deep, well drained, rolling soil on low hills. It formed in
calcareous loess. The areas of this soil are in the
southeastern part of the county and are as much as
1,200 acres in size.

Included in mapping and making up about 10 percent
of this map unit are Kuma silt loam and Keith silt loam
and a dark-colored silty soil that is similar to this Colby
soil and is at the base of slopes and in swales between
hills.

Typically, the surface layer is light brownish gray,
calcareous silt loam about 8 inches thick. The underlying
material, to a depth of 60 inches or more, is very pale
brown, calcareous silt loam. In places, the surface layer
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is fine sandy loam. In some areas, the surface layer is
darker than is typical.

Permeability is moderate. The available water capacity
is high. Surface runoff is medium. Water erosion is a
severe hazard, and soil blowing is a moderate hazard.

About 90 percent of the acreage of this map unit is
rangeland, and about 10 percent is used for nonirrigated
winter wheat. This soil is not suited to nonirrigated row
crops because erosion accelerates if the soil is tilled.

This soil is only marginally suited to irrigated crops
because of the severe hazard of water erosion and the
steepness of slopes. Erosion can be minimized by
growing small grains, hay, or grasses at least half of the
time, by leaving the crop residue on the soil, and by
properly managing irrigation water.

The potential native vegetation is dominantly
needleandthread, sideoats grama, little bluestem,
western wheatgrass, and blue grama. Continuous heavy
grazing causes little bluestem, sideoats grama, and
western wheatgrass to decrease in the plant community;
blue grama and buffalograss will increase, forming a
dense, low-producing sod. Grazing management can
help to reduce runoff and improve the range condition.
Mechanical practices are effective on the gentler slopes.

Cropland can be converted to range or deteriorated
range can be improved by seeding with a mixture
selected from recommended varieties of western
wheatgrass, sideoats grama, little bluestem, blue grama,
and crested, pubescent, or intermediate wheatgrass. The
seedbed should be firm and as free as possible of
competition from perennial plants. The clean, firm
stubble of sorghum or millet is suitable as a seedbed.
Plant residue or stubble on the surface can help to
reduce soil blowing and water erosion. For best results,
seeding should take place early in spring.

Wildlife habitat, especially for rangeland wildlife, is an
important secondary use for this soil. Rangeland wildlife,
for example, the pronghorn antelope, can be encouraged
by developing livestock watering facilities, by properly
grazing livestock, and by range seeding, where needed.

This soil generally is suited to windbreaks and
environmental plantings. Sites need to be carefully
selected and special practices need to be used in
planting. Site preparation includes construction of level
terraces a year in advance in which to plant the trees.
Weeds on the terraces need to be controlled before and
after planting. The trees that are best adapted and that
have a good chance of survival are Rocky Mountain
juniper, ponderosa pine, Siberian elm, Russian-olive, and
hackberry; the shrubs are skunkbush sumac, lilac,
Siberian peashrub, and American plum.

This soil is suited to use as homesites and septic tank
filter fields. Special design is required in some areas
because of the moderately steep slopes. Because of the
low bearing strength of the soil, foundation footings for
houses should be wide enough to provide a safety
margin of support for the weight of the building.

Capability subclass Vle, nonirrigated and irrigated.
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12—Colby-Torriorthents complex, gullied, 15 to 25
percent slopes. This complex consists of deep, well
drained, moderately steep soils on dissected slopes.
These soils formed in calcareous loess. The areas of
this complex are in the southeastern part of the county
and are as much as 1,500 acres in size.

Colby silt loam makes up about 50 percent of this
complex, Torriorthents 40 percent, and Haverson loam
10 percent. Haverson loam is a nearly level soil on the
bottom of gullies.

Typically, the surface layer of the Colby soil is light
brownish gray silt loam about 8 inches thick. The
underlying material, to a depth of 60 inches or more, is
very pale brown, calcareous silt loam. In places, the
surface layer is fine sandy loam.

Permeability is moderate. The available water capacity
is high. Surface runoff is medium. Water erosion is a
severe hazard, and soil blowing is a moderate hazard.

The Colby soil is used as rangeland.

Torriorthents consist of gullied silty material. They are
dissected by large gullies that have numerous short
lateral branches. The large main gully, which is U-
shaped, has been stabilized with grasses; the bottom of
this gully is nearly level and is as much as 200 feet wide.
The lateral branches are 25 to 300 feet long and about 6
feet deep. They are 50 to 300 feet apart.

Permeability and the available water capacity of
Torriorthents are variable. Surface runoff is rapid. Water
erosion is a very severe hazard, and soil blowing is a
moderate hazard.

The potential native vegetation on the Colby soil is
dominantly sideoats grama, little bluestem, western
wheatgrass, and blue grama. If the range is continuously
overgrazed, western wheatgrass, little bluestem, and
sideoats grama tend to decrease, and blue grama,
buffalograss, sedges, and native forbs including yucca,
broom snakeweed, and cactus tend to increase. Blue
grama and buffalograss will form a low-producing sod.
Grazing management, including deferred grazing, is
effective in restoring the potential of overused range.
The use of machinery is not feasible on these soils
because of the steep slopes.

Wildlife habitat, especially for rangeland wildlife, is an
important secondary use for these soils. Rangeland
wildlife, for example, the pronghorn antelope, can be
encouraged by developing livestock watering facilities
and by properly grazing livestock.

These soils are very poorly suited to windbreaks and
environmental plantings. Onsite investigation is needed
to determine if plantings are feasible.

These soils generally are not well suited to use as
homesites and sanitary facilities because of the steep
slopes and gullies. Sites can be located on the gentle
slopes. Because of the low bearing strength of the soil,
foundation footings for houses need to be wide enough
to provide a safety margin of support for the weight of
buildings.

Capability subclass Vlle, nonirrigated.
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13—Daliley loamy sand. This is a deep, somewhat
excessively drained, nearly level to gently undulating soil
on sandhills and in sandhill valleys. it formed in wind-
deposited sand. The areas of this soil range to 600
acres in size.

Included in the mapped areas is Haxtun loamy sand in
slightly concave positions. This soil makes up about 5
percent of the map unit.

Typically, the surface layer is grayish brown and dark
grayish brown loamy sand about 12 inches thick. The
layer below that is brown and pale brown loamy sand to
a depth of about 36 inches. The underlying material, to a
depth of 60 inches or more, is pale brown sand. In
places, the surface layer is 20 or more inches thick.

Permeability is rapid. The available water capacity is
low. Surface runoff is slow. The effective rooting depth is
more than 60 inches. Water erosion is a slight hazard,
and soil blowing is a severe hazard.

About 90 percent of the acreage of this map unit is
used for grazing. The rest is irrigated cropland.

This soil is only marginally suited to use as irrigated
cropland. Because of droughtiness and the severe soil
blowing hazard, it is unsuited to use as nonirrigated
cropland.

The main concerns in managing irrigated cropland are
controlling soil blowing and maintaining soil fertility. Crop
residue left standing or lying on the surface can control
soil blowing when crops are not grown. Crops can be
seeded directly into the crop residue, which serves as a
protective mulch that can prevent damage to emerging
seedlings by soil blowing.

This soil is best suited to sprinkler irrigation. Frequent
light applications of water on this sandy soil make the
most efficient use of water. Fertilizers that add nitrogen
and phosphorus to the soil, applied at rates determined
by soil tests, are needed for optimum yields.

The potential native vegetation on this soil includes
blue grama, sand bluestem, switchgrass, and prairie
sandreed. Deterioration will cause sand bluestem, prairie
sandreed, and switchgrass to decrease; blue grama and
sand sagebrush will increase. Undesirable weeds and
annual plants invade and increase in number as the
range condition deteriorates. Deferred grazing is an
effective range management practice. Seeding is
recommended if the range is in poor condition. A mixture
selected from sand bluestem, little bluestem, sideoats
grama, Indian ricegrass, prairie sandreed, or switchgrass,
interseeded at recommended rates for pure live seed,
can improve the range condition. After seeding, grazing
should be deferred until the end of the second growing
season.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed. nesting cover is vital for pheasants.
Rangeland wildlife, for example, the pronghorn antelope,
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can be encouraged by developing livestock watering
facilities, by properly grazing livestock management, and
by range seeding, where needed. Openiand wildlife can
be encouraged by establishing windbreaks to provide
cover. Cotoneaster, sand cherry, and similar shrubs can
provide food.

This soil is fairly well suited to windbreaks and
environmental plantings. Soil blowing and the limited
available water capacity are the principal limitations to
establishing trees and shrubs. These limitations can be
overcome by planting trees in shallow furrows and by
maintaining a vegetative cover between the rows.
Supplemental irrigation is needed to insure survival. The
trees that are best adapted and that have a good
chance of survival are Rocky Mountain juniper,
ponderosa pine, and Siberian elm; the shrubs are
skunkbush sumac, lilac, and Siberian peashrub.

This soil is well suited to use as homesites and septic
tank filter fields. Soil blowing can be a problem on
construction sites.

Capability subclass Vle, nonirrigated, and Ve, irrigated.

14—Dwyer-Vona loamy sands, 3 to 9 percent
slopes. This map unit consists of moderately steep
sandy soils on low sandhills and along major
drainageways in the southeastern part of the county.
These soils formed in eolian sand. The mapped areas
range to 1,000 acres in size. The Dwyer soil makes up
about 60 percent of this map unit, and the Vona soil
makes up about 25 percent.

Included in mapping and making up about 10 percent
of this unit are Manter loamy sand and Dailey loamy
sand in swales and drainageways.

The Dwyer soil is deep and excessively drained.
Typically, the surface layer is pale brown loamy sand
about 12 inches thick. The layer below that is
calcareous, very pale brown loamy fine sand about 18
inches thick. The underlying material, to a depth of 60
inches or more, is very pale brown fine sand.

Permeability is rapid. The effective rooting depth is
more than 60 inches. The available water capacity is
- low. Surface runoff is slow. Soil blowing is a severe
hazard, and water erosion is a slight hazard.

The Vona soil is deep and well drained. Typically, the
surface layer is grayish brown loamy fine sand about 18
inches thick. The subsoil is brown fine sandy loam about
16 inches thick. The substratum, to a depth of about 45
inches, is white, calcareous very fine sandy loam. Below
that, to a depth of 60 inches or more, it is very pale
brown loamy fine sand.

Permeability is moderately rapid. The effective rooting
depth is more than 60 inches. The available water
capacity is moderate. Surface runoff is slow. Water
erosion and soil blowing are severe hazards.

These soils are used mainly for grazing. They are
marginally suited to use as irrigated cropland.

The main concerns in managing irrigated cropland are
controlling soil blowing and maintaining soil fertility and
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the organic matter content. Soil blowing can be
controlled by leaving crop residue standing on the soil
when crops are not grown. Seeding directly into the crop
residue can help to protect emerging seedlings from
damage by soil blowing. Grasses and legumes grown in
rotation up to half of the time helps to maintain the
organic matter content. Decomposition of organic matter
in the soil has a stabilizing effect that helps to reduce
the hazard of soil blowing.

This soil is best suited to sprinkler irrigation. Frequent
light applications of water make the most effective use
of water and reduce erosion. On short steep slopes,
gullies can form in the wheel path of sprinklers if
irrigation is excessive due to inadequate management or
improperly maintained irrigation equipment. Fertilizers
that add nitrogen and phosphorus to the soil, applied at
rates determined by soil tests, are needed for profitable
yields.

The potential native vegetation on the Dwyer soil is
dominantly sand biuestem, prairie sandreed, sand
sagebrush, switchgrass, and blue grama. Deterioration of
the range condition causes prairie sandreed, sand
bluestem, and switchgrass to decrease in number and
blue grama, sand sagebrush, and annual grasses to
increase.

The potential native vegetation on the Vona soil is
dominantly blue grama, prairie sandreed, and
needleandthread. Continuous heavy grazing causes
prairie sandreed and needleandthread to decrease and
blue grama, sand sagebrush, bush wild buckwheat, sand
dropseed, and annual grasses to increase.

Deferred grazing and sagebrush management, if
needed, are effective in maintaining rangeland on these
soils. Rangeland in poor condition can be improved by
interseeding with a mixture selected from sand bluestem,
little bluestem, sideoats grama, blue grama, switchgrass,
indiangrass, and intermediate, pubescent, or crested
wheatgrass. Seeding should be done at the rates
recommended for pure live seed. New grass plantings
should be protected from grazing until the end of the
second growing season.

Rangeland wildlife, including antelope, cottontail,
coyotes, and scaled quail, are the best adapted to these
droughty soils. Forage production typically is low, and
proper livestock grazing management is necessary if
wildlife and livestock are to share the range. Livestock
watering facilities, which are used by some wildlife, need
to be established to improve the habitat. On irrigated
land, openland wildlife can be encouraged if food and
cover are provided through tree and shrub plantings and
other habitat improvements.

These soils are fairly well suited to windbreaks and
environmental plantings. Soil blowing and the limited
available water capacity are the principal limitations to
establishing trees and shrubs. This limitation can be
overcome by planting trees in shallow furrows and by
maintaining vegetation between the rows. Supplemental
irrigation is needed to insure survival of the plantings.
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The trees that are best adapted and that have a good
chance of survival are Rocky Mountain juniper,
ponderosa pine, and Siberian elm; the shrubs are
skunkbush sumac, lilac, and Siberian peashrub.

These soils are well suited to use as homesites and
septic tank filter fields; however, soil blowing can be a
problem on construction sites. :

Capability subclass Vle, nonirrigated, and Ve, irrigated.

15—Eckley gravelly sandy loam, 3 to 7 percent
slopes. This is a deep, well drained soil on ridges and
low hills parallel to dry creekbeds. They are in the
northwestern and south-central parts of the county. It
formed in gravelly old alluvium of high dissected
terraces. The areas of this soil generally are long and
narrow and range to 80 acres in size.

Included in the mapped areas is Ascalon sandy loam.
This soil makes up as much as 15 percent of the map
unit.

Typically, the surface layer is grayish brown gravelly
sandy loam about 5 inches thick. The subsoil is dark
gravelly sandy clay loam about 10 inches thick. The
substratum, to a depth of 60 inches or more, is light
brown and pink gravelly sand. In some areas, the subsoil
is gravelly sandy loam. In places, the substratum is
about 2 1/2 feet thick and has finer textured material in
the lower part. In some areas on cropland, the surface
layer has been lost through erosion, and the gravelly
sandy clay loam subsoil is being tilled.

Permeability is moderate in the subsoil and very rapid
in the gravelly substratum. The available water capacity
is low. Surface runoff is medium. Water erosion is a
slight hazard, and soil blowing is a moderate hazard. The
effective rooting depth is more than 60 inches.

About two-thirds of the acreage of this map unit is
used for nonirrigated winter wheat. The rest is rangeland.
This soil is only marginally suited to use as cropland,
irrigated or nonirrigated, because the available water
capacity is low. It is fair as a source of sand and gravel.

The main concerns in managing nonirrigated cropland
are controlling soil blowing and conserving soil moisture.
The essential conservation practices are stubble mulch
tillage and, where suitable, contour stripcropping. A
cropping system of grain sorghum alternated with wheat
provides a protective cover of crop residue at all times,
which is desirable because this soil is droughty.

The potential native vegetation is dominantly sideoats
grama, blue grama, little bluestem, and needleandthread.
Continuous overgrazing causes sideoats grama, little
bluestem, and needleandthread to decrease and causes
blue grama, sand sagebrush, sand dropseed, sedges,
loco, and wormwood sage to increase and be invaded
by annual weeds.

Badly deteriorated range can be improved or cultivated
fields converted to grass by seeding at recommended
rates with a mixture selected from sand bluestem,
sideoats grama, switchgrass, and little bluestem. The
range potential of this soil can be preserved through
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grazing management, which includes deferring grazing
during some growth periods.

Rangeland wildlife, including antelope, cottontail,
coyote, and scaled qualil, are the best adapted to this
droughty soil. Forage production is typically low, and
proper livestock grazing management is necessary if
wildlife and livestock are to share the range. Livestock
watering facilities, which are used by wildlife, need to be
established to improve the habitat.

This soil is poorly suited to windbreaks and
environmental plantings. Soil blowing and the limited
available water capacity are the principal limitations to
establishing trees and shrubs. These limitations can be
overcome by planting trees in shallow furrows and by
maintaining vegetation between the rows. Supplemental
irrigation is needed to insure survival. The trees that are
best adapted and that have a good chance of survival
are Rocky Mountain juniper, ponderosa pine, and
Siberian elm; the shrubs are skunkbush sumac, lilac, and
Siberian peashrub.

This soil is well suited to use as homesites and septic
tank filter fields.

Capability subclass Ve, nonirrigated and irrigated.

16—Glenberg-Bankard complex. This complex
consists of nearly level soils on second-bottom terraces
and flood plains of the Republican and Arikaree Rivers.
These soils formed in recent alluvium. They are subject
to rare or occasional flooding of very brief duration. The
areas of.this complex generally are elongated and range
to 80 acres in size. The Glenberg soil makes up about
70 percent of this complex, and the Bankard soil makes
up 30 percent.

The Glenberg soil is deep and well drained. Typically,
the surface layer is light brownish gray fine sandy loam
about 8 inches thick. The layer below that is light
brownish gray fine sandy loam about 16 inches thick.
The underlying material is light gray fine sandy loam to a
depth of 60 inches or more. in some places, the surface
layer is loamy sand. In other places, sand or gravelly
sand is below a depth of 40 inches.

Permeability is moderately rapid. The effective rooting
depth is more than 60 inches. The available water
capacity is moderate. Surface runoff is slow. Water
erosion is a slight hazard, and soil blowing is a severe
hazard.

The Bankard soil is deep and somewhat excessively
drained. Typically, the surface layer is pale brown sandy
loam about 19 inches thick. The underlying material, to a
depth of 60 inches or more, is very pale brown,
calcareous gravelly sand.

Permeability is moderately rapid in the surface layer
and very rapid in the underlying material. The effective
rooting depth is more than 60 inches. The available
water capacity is low. Surface runoff is slow. Water
erosion is a slight hazard, and soil blowing is a severe
hazard.

About 60 percent of the acreage of this soil complex is
irrigated cropland. The rest is used for grazing and, to a
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minor extent, as nonirrigated cropland. The principal
irrigated crops are corn, alfalfa, and sorghum. Small
grains and sorghum are the main nonirrigated crops.
These soils are only marginally suited to nonirrigated
crops because of droughtiness and the hazard of soil
blowing.

The main concerns in managing irrigated cropland are
controlling soil blowing, which can result in large losses
of the organic matter in the soil, and maintaining soil
fertility. Soil blowing can be controlled by leaving crop
residue-lying on the surface or as standing stubble when
crops are not grown. Seeding directly into the crop
residue can help to protect emerging seedlings from
damage by soil blowing. Grasses and legumes grown in
rotation about one-fourth of the time help to restore the
organic matter lost through soil blowing. Decomposition
of organic matter in the soil has a stabilizing effect that
helps the soil resist soil blowing."

This soil is best suited to sprinkler irrigation. Frequent
light applications of water, particularly early in the
growing season, make the most efficient use of water.
Fertilizers that add nitrogen and phosphorus to the soil,
applied at rates determined by soil tests, normally
increase the yield of irrigated crops.

The main concerns in managing nonirrigated cropland
are controlling soil blowing and conserving soil moisture.
The essential practices are stubble mulch tillage and
stripcropping. Light applications of nitrogen fertilizer
normally will result in larger amounts of crop residue,
which helps reduce soil blowing and trap snow. The soil
needs a protective cover at all times. Row crops grown
annually or alternated with small grains can provide
protective residue.

The potential native vegetation is dominantly
needleandthread, prairie sandreed, switchgrass, and
sand bluestem. Continuous heavy grazing causes these
grasses to decrease and causes blue grama, sand
sagebrush, and annual grasses and forbs to increase.
Stocking at the proper rate and deferring grazing can
prevent this deterioration.

Badly depleted rangeland can be improved by brush
management and by seeding with a mixture selected
from sand bluestem, prairie sandreed, switchgrass, and
indiangrass in a prepared seedbed that has a nurse
crop.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for these soils.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed nesting cover is vital for pheasants and
should be planned for, especially in areas of intensive
agriculture. The Glenberg soil can be used for plantings
of trees and shrubs for wildlife cover and food. The
Bankard soil is too droughty for this use. In general, the
trees and shrubs recommended for use in windbreaks
are suitable in developing wildlife habitat. Rangeland
wildlife, for example, the pronghorn antelope, can be
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encouraged by developing livestock watering facilities, by
properly grazing livestock, and by range seeding, where
needed.

The Glenberg soil generally is well suited for
windbreaks and environmental plantings. Competition
from grasses and weeds is the principal limitation to
establishing trees and shrubs. In places, flooding is a
hazard. Site preparation on the Glenberg soil includes
planting cover crops such as sorghum, small grains, or
sudangrass in the summer before trees-are to be
planted. Seeding cover crops between the rows of newly
planted trees can provide protection for trees and shrubs
against soil blowing. Weeds need to be controlled to
insure the establishment of plantings. Supplemental
irrigation may be needed. The trees that are best
adapted are Rocky Mountain juniper, ponderosa pine,
Russian-olive, and hackberry; the shrubs are skunkbush
sumac, lilac, and Siberian plum. The Bankard soil
generally is poorly suited to windbreaks and
environmental plantings because of droughtiness.

This soil is poorly suited to use as homesites because
of the hazard of fiooding.

Capability subclass Ve, nonirrigated, and llle, irrigated.

17—Haverson loam. This is a deep, well drained,
nearly level loamy soil in swales on flood plains, and on
second-bottom terraces of creeks, mainly in the southern
part of the county. This soil formed in loamy, calcareous
recent alluvium. The areas of this soil generally are
elongated and range to 400 acres in size.

Included in mapping are areas of Glenberg fine sandy
loam and Bankard sandy loam, which make up as much
as 10 percent of this map unit, and areas of Las Animas
fine sandy loam, which make up as much as 5 percent.

Typically, the surface layer is pale brown, calcareous
loam about 4 inches thick. The layer below that is light
brownish gray, calcareous loam about 10 inches thick.
The underlying material, to a depth of about 36 inches, is
grayish brown, calcareous loam. Below that, to a depth
of 60 inches or more, it is light brownish gray, calcareous
silty clay loam.

Permeability is moderate. The available water capacity
is high. The effective rooting depth is 60 inches or more.
Surface runoff is slow. Water erosion is a slight hazard,
and soil blowing is a moderate hazard. This soil is
occasionally or frequently flooded for a brief period.
Salinity ranges from none to moderate.

Nearly all of the acreage of this map unit is rangeland.
Some small areas are part of nonirrigated cropland used
for winter wheat in a crop-fallow system. In some areas
along the Republican River and Sand Creek, this soil is
used for irrigated crops under-furrow irrigation. The
irrigated crops are alfalfa and corn.

The main concerns in managing irrigated cropland are
controlling soil blowing and maintaining soil tilth and
fertility. Soil blowing can be controlled by leaving crop
residue on the soil when crops are not grown. Soil tilth
can be maintained by incorporating crop residue into the
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surface layer, by subsoiling once every 3 or 4 years, and
by minimizing tillage.

This soil is suited to furrow or border irrigation.
Because of the moderate rate of water intake, the water
must be applied slowly to avoid runoff and erosion, and
enough water must be applied to moisten the soil fairly
deep.

This soil is relatively fertile, but the high yields of
irrigated crops can create a nutrient deficiency. Soil tests
should be consulted to determine the rate at which
fertilizers should be applied. The hazard of the
occasional or frequent overflow can damage crops. Low
dikes can be constructed in some fields to prevent
damage to crops by overflow.

The main concerns in managing nonirrigated cropland
are controlling soil blowing, maintaining soil tilth, and
conserving soil moisture. Soil blowing can be controlled
and moisture conserved by using stubble mulch tillage
and by stripcropping. Soil tilth can be maintained by
incorporating crop residue into the soil and by subsoiling

every 3 or 4 years to improve the permeability of the soil.

The potential native vegetation is dominantly blue
grama, western wheatgrass, and green needlegrass.
Continuous heavy grazing will cause western wheatgrass
and green needlegrass to decrease; blue grama and
buffalograss will increase, forming a sod, and
undesirable plants will invade the plant population.
Runoff and gully erosion increase on overgrazed
rangeland. Chiseling, pitting, or contour furrowing help to
reduce runoff.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed nesting cover is vital for pheasants and
should be planned for, especially in areas of intensive
agriculture. The trees and shrubs used in windbreaks are
also suitable for improving wildlife habitat. Rangeland
wildlife, for example, the pronghorn antelope, can be
encouraged by developing livestock water facilities, by
properly grazing livestock, and by range seeding, where
needed.

This soil generally is well suited to windbreaks and
environmental plantings. The hazard of flooding and
competition from grasses and weeds are the principal
limitations to establishing trees and shrubs. Summer
fallow a year before planting and continued cultivation
for weed control are needed to insure the establishment
and survival of plantings. Supplemental irrigation may be
needed. The trees that are adapted and that have a
good chance of survival are Rocky Mountain juniper,
ponderosa pine, Russian-olive, and hackberry; the
shrubs are skunkbush sumac, lilac, Siberian peashrub,
and American plum.

This soil is poorly suited to use as homesites because
of the flooding hazard.

Capability subclass Illw, nonirrigated, and liw, irrigated.
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18—Haxtun loamy sand. This is a deep, well drained,
sandy soil mainly in swales and sandhill valleys in the
southern and north-central parts of the county. This soil
formed in eolian sand that overlies an older buried soil.
The areas range to 500 acres in size. Slopes are mainly
0 to 3 percent but range to 5 percent in some small
areas.

Included in mapping are Dailey loamy sand, which
makes up about 5 percent of this map unit, and Manter
loamy sand, which makes up about 10 percent.

Typically, the surface layer is grayish brown loamy
sand about 10 inches thick. The upper part of the subsoil
is dark grayish brown sandy loam about 10 inches thick.
The lower part is a buried subsoil of dark grayish brown
sandy clay loam about 21 inches thick (fig. 2). The
substratum, to a depth of 60 inches, is very pale brown,
calcareous sandy loam. South of the Arikaree River, the
substratum is calcareous coarse and medium sand
below a depth of about 40 inches.

Permeability is moderate. The available water capacity
is moderate. The effective rooting depth is 60 inches or
more. Surface runoff is slow. Water erosion is a slight
hazard, and soil blowing is a severe hazard.

About 60 percent of the acreage of this soil is
cropland, most of which is irrigated. The rest is
rangeland. The main crops are corn, small grains,
sorghum, hay, and pasture grasses. This soil is well
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Figure 2.—Profile of Haxtun loamy sand. A buried surface

layer can be seen between the second and
third arrows.
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suited to irrigation, and good yields can be expected with
proper management.

The main concerns in managing irrigated cropland are
controlling soil blowing, which can result in large losses
of the organic matter in the soil, and maintaining soil
fertility. Soil blowing can be controlled by leaving crop
residue lying on the surface or as standing stubble when
crops are not grown. Crops can be seeded directly into
the crop residue, which serves as a protective mulch
that can prevent damage to young crops by soil blowing.
Grasses and legumes grown in rotation about one-fourth
of the time help to restore the organic matter lost
through soil blowing. Decomposition of organic matter in
the soil has a stabilizing effect that helps the soil resist
soil blowing.

This soil is best suited to sprinkler irrigation. Frequent
light applications of water, particularly early in the
growing season, make the most efficient use of water.
Fertilizers that add nitrogen and phosphorus to the soil,
applied at rates determined by soil tests, normally
increase the yield of irrigated crops.

The main concerns in managing nonirrigated cropland
are controlling soil blowing and conserving moisture. This
soil is best suited to grain sorghum; however, small
grains can also be grown. To help maintain the organic
matter content and soil structure, an alfalfa-grass or
grass mixture should be grown for 2 or 3 years and then
alternated with annual crops. Crop residue can be left on
the soil to reduce the hazard of soil blowing. Light
applications of nitrogen fertilizer normally increase crop
yields and the amount of crop residue produced. Crops
should be planted at right angles to the prevailing wind,
and the newly planted field should be left in a ridged
condition. Ridges equivalent to those left by a deep
furrow drill are most effective.

The potential native vegetation is dominantly sand
bluestem, needleandthread, prairie sandreed,
switchgrass, little bluestem, and blue grama. If the range
is overgrazed, these grasses decrease in number, and
sand sagebrush, sand dropseed, and wild buckwheat
increase. Undesirable weeds and annual plants invade
and increase as the range condition deteriorates.

Badly depleted range can be improved by interseeding
with a mixture 'selected from sand bluestem, sideoats
grama, switchgrass, and indiangrass. Sand sagebrush
management helps to increase production on overgrazed
range.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed nesting cover is vital for pheasants and
should be planned for, especially in areas of intensive
agriculture. Rangeland wildlife, for example, the
pronghorn antelope, can be encouraged by developing
livestock watering facilities, by properly grazing livestock,
and by range seeding, where needed. Sand cherry,
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American plum, cotoneaster, and other species can
provide food for openland wildlife. The trees and shrubs
recommended for use in windbreaks can provide cover.

This soil generally is suited to windbreaks and
environmental plantings. Soil blowing is the principal
limitation to establishing trees and shrubs. This limitation
can be overcome by cultivating only in the tree row and
by leaving a strip of vegetation between the rows.
Supplemental irrigation is necessary at the time of
planting and during dry periods. The trees that are best
adapted and that have a good chance of survival are
Rocky Mountain juniper, ponderosa pine, Siberian elm,
Russian-olive, and hackberry; the shrubs are skunkbush
sumag, lilac, and Siberian peashrub.

This soil is well suited to use as sites for septic tank
filter fields and houses. However, foundation footings
need to be wide enough to provide a safety margin of
support for the weight of buildings.

Capability subclass llle, nonirrigated and irrigated.

19—Haxtun sandy loam. This is a deep, well drained,
loamy soil in upland swales and sandhill valleys
throughout most of the survey area. This soil formed in
mixed eolian and alluvial material overlying a buried soil.
The areas are irregular in shape and range to 300 acres
in size. The surface layer ranges from sandy loam to
loam; the areas where this soil has a loam surface layer
are in the northern part of the county.

Included in mapping and making up as much as 10
percent of this map unit are small areas of Ascalon
sandy loam. This soil is in irregularly shaped areas on
slightly convex slopes and is lighter in color than the
Haxtun soil.

Typically, the surface layer is grayish brown sandy
loam about 7 inches thick. The upper part of the subsoil
is grayish brown sandy clay loam about 13 inches thick.
The lower part is a buried subsoil of very dark brown
clay loam about 13 inches thick. The substratum, to a
depth of 60 inches or more, is light brownish gray clay
loam. It is calcareous below a depth of 54 inches.

Permeability is moderate. The available water capacity
is high. The effective rooting depth is more than 60
inches. Surface runoff is slow. Water erosion is a slight
hazard, and soil blowing is a severe hazard.

More than 90 percent of the acreage of this map unit
is cropland. On nonirrigated cropland, winter wheat is
grown in a crop-fallow system. In some areas, this soil is
used to grow corn and sugar beets.

The main concerns in managing irrigated cropland are
controlling soil blowing and maintaining fertility. Soil
blowing can be controlled by leaving crop residue on the
surface when crops are not grown.

This soil is suited to sprinkler irrigation. Surface
irrigation is feasible with some land leveling. High crop
yields can be expected if irrigation is efficient; however,
they can result in nutrient deficiencies. Soil tests should
be consulted to determine the amount of fertilizer
needed. Liberal applications of nitrogen and phosphorus
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are needed where substratum material has been
exposed by land leveling or erosion.

The main concerns in managing nonirrigated cropland
are controlling soil blowing and conserving soil moisture.
Soil blowing can be controlled and moisture conserved
by stubble mulch tillage and stripcropping. Light
applications of nitrogen fertilizer normally will result in
larger amounts of crop residue, which helps reduce soil
blowing and trap snow. Nonirrigated cropland can be
converted to grass by seeding a mixture selected from
sand bluestem, sideoats grama, prairie sandreed,
switchgrass, and indiangrass in a prepared seedbed or
into the clean, firm stubble of sorghum or millet. After
seeding, grazing should be deferred until the end of the
second growing season.

This soil generally is suited to windbreaks and
environmental plantings. Soil blowing is the principal
limitation to establishing trees and shrubs. This limitation
can be overcome by cultivating only in the tree row and
by leaving a strip of vegetation between the rows.
Supplemental irrigation is necessary at the time of
planting and during dry periods. The trees that are best
adapted and that have a good chance of survival are
Rocky Mountain juniper, ponderosa pine, Siberian elm,
Russian-olive, and hackberry; the shrubs are skunkbush
sumac, lilac, and Siberian peashrub.

This soil is well suited to use as sites for septic tank
filter fields and houses. However, because of the low
bearing strength of the soil, foundation footings need to
be sufficiently wide to provide a safety margin of support
for the weight of buildings.

Capability subclass lle, nonirrigated and irrigated.

20—1liff loam. This is a moderately deep, well drained
soil in the northwestern part of the county. it formed in
loess overlying limestone. The areas of this soil generally
are rounded or oval and range to 300 acres in size.

Included in mapping and making up as much as 20
percent of this map unit are Canyon loam and Dioxice
fine sandy loam, which are along the perimeter of the
areas of this lliff soil. A few small slickspots are included
in areas of the lliff soil.

Typically, the surface layer is grayish brown loam
about 6 inches thick. The subsoil is dark grayish brown
silty clay and pale brown silty clay loam about 12 inches
thick. The substratum is very pale brown loam about 8
inches thick. Limestone bedrock is at a depth of about
26 inches.

Permeability is slow. The available water capacity is
low. The effective rooting depth is 20 to 40 inches.
Surface runoff is slow. Water erosion is a slight hazard,
and soil blowing is a moderate hazard.

About 60 percent of the acreage of this map unit is
cropland. In most areas, the cropland is used for
nonirrigated winter wheat grown in a crop-fallow system.
On a small acreage, the cropland is used for irrigated or
nonirrigated corn. The rest of the map unit is rangeland.
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On nonirrigated cropland used for wheat, soil blowing
can be controlled by stubble mulching and stripcropping.
Chiseling and minimum tillage help to maintain soil tilth.

Conservation practices on irrigated cropland include
irrigation management, leaving crop residue on the
surface, chiseling and subsoiling, minimum tillage, and
growing grasses and legumes in rotation at least one-
fourth of the time. Fertilizers that add nitrogen and
phosphorus to the soil, applied at rates determined by
soil tests, normally increase the yield of irrigated crops.

The potential native vegetation is dominantly blue
grama, buffalograss, western wheatgrass, and green
needlegrass. Continuous heavy grazing will cause
western wheatgrass and green needlegrass to decrease;
blue grama and buffalograss will increase, forming a sod.
Continued overuse will result in the invasion of red three-
awn, broom snakeweed, cactus, fringed sagebrush, and
others. Deferred grazing is effective in maintaining the
condition of the range.

Badly depleted rangeland can be improved by
interseeding with a mixture selected from western
wheatgrass, sideoats grama, little bluestem, blue grama,
and crested, pubescent, or intermediate wheatgrass.
Seeds should be planted in a prepared seedbed early in
spring.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed nesting cover is vital for pheasants and
needs to be established, especially in areas of intensive
agriculture. Wildlife can be encouraged by planting
skunkbush sumac, lilac, Siberian peashrub, Rocky
Mountain juniper, Russian-olive, and hackberry in
selected areas. Rangeland wildlife, for example, the
pronghorn antelope, can be encouraged by developing
livestock water facilities, by properly grazing livestock,
and by range seeding, where needed.

This soil generally is poorly suited to windbreaks and
environmental plantings because of restricted rooting
depth and the low water-holding capacity. Onsite
investigations are needed if plantings are contemplated.

This soil is not well suited to use as homesites
because of the high shrink-swell potential and the
moderate depth to bedrock. The bedrock is rippable,
using construction machinery. Backfilling foundations
with coarser textured material will reduce the shrink-swell
potential. The slow permeability in the subsoil and the
moderate depth to bedrock also adversely affect septic
tank absorption fields.

Capability subclass 1Vs, nonirrigated, and lils, irrigated.

21—Inavale loamy sand. This is a deep, somewhat
excessively drained, nearly level sandy soil that formed
in wind-reworked sand. This soil is in valley swales in
sandhill areas, mainly in the northeastern part of the
county. In a few small areas, this soil is on flood plains.
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Slopes are less than 3 percent. The soil areas are
generally elongated and up to 300 acres in size.

Included in mapping and making up as much as 20
percent of some mapped areas is Laird fine sandy loam.
In some areas, a water table is at a depth of about 4
feet, mainly in wet years.

Typically, the upper part of the surface layer is grayish
brown, calcareous loamy sand about 7 inches thick, and
the lower part is light brownish gray, calcareous fine
sandy loam and loamy sand about 9 inches thick. The
underlying material, to a depth of about 38 inches, is
light gray, calcareous loamy fine sand that has brownish
yellow mottles; to a depth of 52 inches it is light
brownish gray, calcareous loamy fine sand; and to a
depth of 60 inches or more it is mottled, gray,
calcareous, heavy sandy clay loam.

Permeability is rapid except in the lower part of the
underlying material, where it is moderate. The available
water capacity is moderate. Surface runoff is slow. Water
erosion is a slight hazard, and soil blowing is a severe
hazard. The water table is at a depth of more than 6
feet. Mottles in the soil indicate that the water table may
have been at a lesser depth at one time. Flooding is
possible where stream channels bisect the areas of this
soil.

This soil is suitable for irrigated or nonirrigated hay and
pasture grasses. About 70 percent of the acreage of this
map unit is native rangeland, and 30 percent is used for
irrigated alfalfa hay or for corn grown for grain or silage.

The main concern in managing irrigated cropland is
controlling soil blowing. Leaving crop residue on the
surface of the soil can help to reduce soil blowing.
Because the surface layer of this sandy soil dries out
quickly, frequent light applications of water are needed
to establish hay or pasture grasses. Fertilizers that add
nitrogen and phosphorus to the soil, applied at rates
determined by soil tests, can increase the yield of
irrigated crops.

On nonirrigated pasture and hayland, the soil needs to
be tested prior to planting to determine the amount of
fertilizer needed. Soil blowing can be reduced by
including a light seeding of small grains with pasture or
hayland plantings during the initial growing season.

The potential native vegetation is dominantly sand
bluestem, switchgrass, indiangrass, and prairie
cordgrass. Continuous overgrazing will cause these
grasses to decrease in the plant community, and
western wheatgrass, alkali sacaton, inland saltgrass,
Canada wildrye, and tall dropseed will increase. Sedges,
rushes, foxtail, and horsetail also will increase. Deferred
grazing and range seeding, where needed, help to
maintain range in good condition.

Deteriorated rangeland can be improved by
interseeding early in spring with a mixture of perennial
grasses selected from intermediate grasses, switchgrass,
and indiangrass. If this soil is used primarily for hay,
some alfalfa and smooth bromegrass should be included
in seeding. Grasses should not be grazed or harvested
during the initial growing season.
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Wildlife habitat can be developed in irrigated areas by
planting trees and shrubs and by establishing
undisturbed nesting cover of grasses and legumes. The
trees and shrubs recommended for use in windbreaks
can also provide cover and food for wildlife. If a water
supply is available, waterfow! can be attracted to the
area by developing shallow-water areas. This soil can
provide habitat suitable for rangeland wildlife, including
antelope and lark bunting.

The soil is fairly well suited to windbreaks and
environmental plantings. Soil blowing and the limited
available water capacity are the principal limitations to
establishing trees and shrubs. Trees should be planted
in shallow furrows and a vegetative cover should be
maintained between the rows. Supplemental irrigation is
needed to ensure survival of the plantings. The trees
that are best adapted and that have a good chance of
survival are Rocky Mountain juniper, ponderosa pine,
and Siberian elm; the shrubs are skunkbush sumac, lilac,
and Siberian peashrub. .

The hazard of rare flooding limits the use of this soil
for homesites. Onsite investigation is needed to
determine the depth of the water table. If houses that
have a basement are to be constructed, investigations
should take place early in spring.

Capability subclass Vle, nonirrigated, and Ve, irrigated.

22—Julesburg loamy sand, 0 to 3 percent slopes.
This is a deep, well drained, sandy soil on smooth plains
in the north- and south-central parts of the county. It
formed in eolian sand. The areas of this soil are
generally elongated and are up to 400 acres in size.

Included in the mapped areas are Haxtun loamy sand
and Dailey loamy sand. These included soils make up as
much as 25 percent of the map unit.

Typically, the surface layer is grayish brown loamy
sand about 11 inches thick. The subsoil is brown fine
sandy loam about 23 inches thick. The substratum, to a
depth of 54 inches, is brown loamy sand and fine sandy
loam. Below that, it is very pale brown, calcareous fine
sandy loam or fine sand.

Permeability is moderately rapid in the subsoil and
rapid below the subsoil. The available water capacity is
moderate. The effective rooting depth is more than 60
inches. Surface runoff is slow. Water erosion is a slight
hazard, and soil blowing is a severe hazard.

About three-fourths of the acreage of this map unit is
rangeland. About one-fourth is used for irrigated corn,
hay, and pasture grasses. In some places this soil was
once dryfarmed but has been seeded back to grass.

The main concerns in managing irrigated cropland are
controlling soil blowing, which can result in large losses
of the organic matter in the soil, and maintaining soil
fertility. Soil blowing can be controlled by leaving crop
residue lying on the surface or as standing stubble when
crops are not grown. Crops can be seeded directly into
the crop residue, which serves as a protective mulch for
emerging seedlings. Grasses and legumes grown in
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rotation about one-fourth of the time help to restore the
organic matter lost through soil blowing. Decomposition
of organic matter in the soil has a stabilizing effect that
helps the soil resist soil blowing.

This soil is best suited to sprinkler irrigation. Frequent
light applications of water, particularly early in the
growing season, make the most efficient use of water.
Fertilizers that add nitrogen and phosphorus to the soil,
applied at rates determined by soil tests, normally
increase the yield of irrigated crops. Liberal applications
of nitrogen and phosphorus fertilizers are needed where
substratum material has been exposed by soil blowing.

The main concerns in managing nonirrigated cropland
are controlling soil blowing and conserving moisture. This
soil is best suited to grain sorghum; however, small
grains can also be grown. To help maintain the organic
matter content and soil structure, an alfalfa-grass or
grass mixture should be grown for 2 or 3 years and then
alternated with annual crops. Crop residue can be left on
the soil to reduce the hazard of soil blowing. Light
applications of nitrogen fertilizer normally increase crop
yields and the amount of crop residue produced. Crops
shouid be planted at right angles to the prevailing wind,
and the newly planted field should be in a ridged
condition. Ridges equivalent to those left by a deep
furrow drill are most effective.

The potential native vegetation is dominantly sand
bluestem, needleandthread, prairie sandreed,
switchgrass, sand sagebrush, and blue grama.
Continuous heavy grazing will cause sand bluestem,
switchgrass, and sandreed to decrease in the plant
community, and blue grama, sand sagebrush, and sand
dropseed will increase. Extreme heavy use of rangeland
will cause annual grasses and weeds to invade.

Badly depleted rangeland can be improved by
interseeding with a mixture selected from sand bluestem,
sideoats grama, ‘prairie sandreed, switchgrass, and
indiangrass. After seeding, grazing should be deferred
until the end of the second growing season. Nonirrigated
fields can be seeded by drilling the grass seed in a
clean, firm seedbed of sorghum or millet stubble. Other
effective range management practices include deferred
grazing and management of sand sagebrush.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed nesting cover is vital for pheasants.
American plum, sand cherry, cotoneaster, and similar
species can provide food. Trees and shrubs suitable for
use in windbreaks can provide cover. Rangeland wildlife,
for example, the pronghorn antelope, can be encouraged
by developing livestock watering facilities, by properly
grazing livestock, and by range seeding, where needed.

This soil generally is suited to windbreaks and
environmental plantings. Soil blowing is the principal
limitation to establishing trees and shrubs. This limitation
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can be overcome by cultivating only in the tree row and
by leaving a strip of vegetation between the rows.
Supplemental irrigation is necessary at the time of
planting and during dry periods. The trees that are best
adapted and that have a good chance of survival are
Rocky Mountain juniper, ponderosa pine, Siberian elm,
Russian-olive, and hackberry; the shrubs are skunkbush
sumac, lilac, and Siberian peashrub.

This soil is suited to use as homesites, but, because of
the low bearing strength of the soil, foundation footings
need to be sufficiently wide to provide a safety margin of
support for the weight of buildings. This soil is well suited
to use as septic tank filter fields.

Capability subclass llle, nonirrigated and irrigated.

23—Julesburg loamy sand, 3 to 7 percent slopes.
This is a deep, well drained, gently undulating soil on
smooth plains. It formed in eolian sand. The areas
generally are elongated and range to 300 acres in size.
They are mainly in the north- and south-central parts of
the county.

Included in the mapped areas are Manter loamy sand,
which makes up 30 percent of the map unit, and Dailey
loamy sand, which makes up 10 percent.

Typically, the surface layer is grayish brown loamy
sand about 11 inches thick.. The subsoil is brown coarse
sandy loam about 8 inches thick. The substratum, to a
depth of 60 inches or more, is light yellowish brown
sand.

Permeability is rapid. The available water capacity is
low. The effective rooting depth is more than 60 inches.
Surface runoff is slow. Water erosion is a slight hazard,
and soil blowing is a severe hazard.

About 60 percent of the acreage of this unit is used
for grazing. The rest is used about equally for
nonirrigated winter wheat and grain sorghum and for
irrigated corn, hay, and pasture. This soil is poorly suited
to use as nonirrigated cropland because of droughtiness
and the severe soil blowing hazard.

The main concerns in managing irrigated cropland are
controlling soil blowing and maintaining soil fertility and
the organic matter content. Soil blowing can be
controlled by leaving crop residue as standing stubble
when crops are not grown. Crops can be seeded directly
into the crop residue, which serves as a protective mulch
for emerging seedlings. Grasses and legumes grown in
rotation up to half of the time helps to maintain the
organic matter content. Decomposition of organic matter
in the soil has a stabilizing effect that helps this soil
resist soil blowing.

This soil is best suited to sprinkler irrigation. Frequent
light applications of water make the most efficient use of
water and reduce erosion. On short steep slopes, gullies
can form in the wheel path of sprinklers. This problem
can be prevented by avoiding overirrigation and by
maintaining irrigation equipment in good condition.
Fertilizers that add large gquantities of nitrogen and
phosphorus to the soil are needed for profitable crop
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yields. Soil tests and anticipated yields should be used to
estimate application rates.

The main concerns in managing nonirrigated cropland
are controlling soil blowing and water erosion and
conserving soil moisture. This soil is best suited to grain
sorghum; however, small grains can also be grown. To
help maintain the organic matter content and soil
structure, an alfalfa-grass or grass mixture should be
grown for 2 or 3 years and then aiternated with annual
crops. Crop residue can be left on the soil to reduce the
hazards of soil blowing and water erosion. Minimizing
tillage can help to preserve the crop residue. Light
applications of nitrogen fertilizer normally increase crop
yields and the amount of crop residue produced. Crops
should be planted at right angles to the prevailing wind,
and the newly planted field should be left in a ridged
condition. Planting small grains in strips alternated with
fallow or row crops can provide additional protection
from soil blowing.

The potential native vegetation is dominantly sand
bluestem, needleandthread, prairie sandreed,
switchgrass, sand sagebrush, and blue grama.
Continuous heavy grazing by cattle will cause sand
bluestem, switchgrass, and prairie sandreed to decrease
in the plant community, and blue grama, sand
sagebrush, and sand dropseed will increase. Extreme
heavy use of rangeland will cause annual grasses and
weeds to invade.

Badly depleted rangeland can be improved by
interseeding with a mixture selected from sand bluestem,
little bluestem, sideoats grama, prairie sandreed,
indiangrass, and switchgrass. Nonirrigated cropland can
be converted to grass by drilling a seed mixture selected
from these perennial grasses into a clean, firm seedbed
of sorghum or millet stubble. Other effective range
management practices include deferred grazing and
management of sand sagebrush, where needed.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed nesting cover is vital for pheasants. In
addition to those trees and shrubs suitable for use in
windbreaks, sand cherry, cotoneaster, and similar
species can provide food for openland wildlife.
Rangeland wildlife, for example, the pronghorn antelope,
can be encouraged by developing livestock watering
facilities, by properly grazing livestock, and by range
seeding, where needed.

This soil is fairly well suited to windbreaks and
environmental plantings. Soil blowing and the limited
available water capacity are the principal limitations to
establishing trees and shrubs. Trees should be planted
in shallow furrows and a vegetative cover should be
maintained between the rows. Supplemental irrigation is
needed to insure survival of the plantings. The trees that
are adapted and that have a good chance of survival are
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Rocky Mountain juniper, ponderosa pine, and Siberian
elm; the shrubs are skunkbush sumac, lilac, and Siberian
peashrub.

This soil is suited to use as homesites, but, because of
the low bearing strength of the soil, foundation footings
need to be sufficiently wide to provide a safety margin of
support for the weight of buildings. This soil is well suited
to use as septic tank filter fields.

Capability subclass |Ve, nonirrigated and irrigated.

24—Kim loam, 3 to 6 percent slopes. This is a deep,
well drained soil on fans and foot slopes of the
Republican and Arikaree Rivers. This soil formed in
alluvium. The areas of this map unit are irregular in
shape and range to 200 acres in size. They are in the
east-central part of the county.

Included in mapping are areas of Bayard fine sandy
loam, which makes up 15 percent of this map unit, and
areas of Razor clay loam and Midway silty clay loam,
which make up 5 percent.

Typically, the surface layer is light brownish gray and
pale brown loam about 16 inches thick. The underlying
material, to a depth of 60 inches or more, is light
yellowish brown clay loam.

Permeability is moderate in the upper part of the soil
and moderately slow in the lower part. The available
water capacity is high. The effective rooting depth is 60
inches or more. Surface runoff is medium. Water erosion
and soil blowing are moderate hazards.

About 50 percent of the acreage of this map unit is
rangeland. About 30 percent is nonirrigated cropland, and
about 20 percent is irrigated cropland. Nonirrigated
cropland is used for winter wheat grown in a crop-fallow
system. Corn and alfalfa are the main irrigated crops.

The main concerns in managing irrigated cropland are
controlling water erosion and soil blowing and
maintaining soil fertility and tilth. Incorporating crop
residue into the surface layer helps to control soil
blowing, to improve soil tilth and water intake, and to
reduce water erosion. Minimizing tillage also can help to
maintain tilth and reduce erosion. This soil responds to
applications of nitrogen fertilizer. Grasses and legumes
grown in rotation about one-fourth of the time help to
maintain tilth and fertility and to improve water intake.

This soil is best suited to sprinkler irrigation. Water
must be applied slowly to avoid runoff and to moisten
the soil fairly deep.

The main concerns in managing nonirrigated cropland
are controlling water erosion and soil blowing and
conserving soil moisture. The essential conservation
practices are stubble mulch tillage and stripcropping.
Where slopes are long enough to permit their use,
terracing and farming on the contour are effective in
reducing runoff.

The potential native vegetation is dominantly blue
grama, buffalograss, western wheatgrass, sedges, and
green needlegrass. Continuous heavy grazing will cause
western wheatgrass and green needlegrass to decrease;
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blue grama and buffalograss will increase, forming a
dense, low-producing sod, and undesirable plants will
invade the plant community. Overgrazing rangeland
increases runoff and erosion. Chiseling, pitting, and
contour furrowing can help to reduce runoff.

Badly deteriorated range can be improved by seeding
using a mixture selected from recommended varieties of
western wheatgrass, little biuestem, sideoats grama, blue
grama, and switchgrass. Seeds that are planted in a firm
seedbed as free as possible of competition from
perennial plants have the best chance of survival.
Cultivated fields can be converted to pasture by seeding
with a mixture selected from western wheatgrass, little
bluestem, Russian wildrye, switchgrass, and sand
lovegrass; the existing wheat stubble or a cover crop of
millet is suitable as a seedbed.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed nesting cover is vital for pheasants.
Rangeland wildlife, for example, the pronghorn antelope,
can be encouraged by developing livestock watering
facilities, by properly grazing livestock, and by range
seeding, where needed. In general, those trees and
shrubs suitable in windbreak plantings can also provide
good habitat for wildlife.

This soil generally is well suited to windbreaks and
environmental plantings. Summer fallow a year prior to
planting, supplemental water during planting and early
stages of growth, and continued cultivation for weed
control are needed to insure the establishment and
survival of plantings. The trees that are best adapted
and that have a good chance of survival are Rocky
Mountain juniper, ponderosa pine, Siberian elm, Russian-
olive, and hackberry; the shrubs are skunkbush sumac,
lilac, Siberian peashrub, and American plum.

This soil is suited to use as homesites, but, because of
the low bearing strength of the soil, foundation footings
need to be wide enough to provide a safety margin of
support for the weight of buildings. The shrink-swell
potential of the underlying material is a limitation to the
use of this soil as a site for houses that have a
basement. This shrinking and swelling can be reduced
by keeping the soil around the foundation dry and by
backfilling foundations with coarser textured material.
Because of the moderately slow permeability of
underlying material, septic tank filter fields need to be
larger than typical.

Capability subclass Ve, nonirrigated, and llle, irrigated.

25—Kuma-Keith silt loams. These are nearly level or
gently sloping soils on smooth plains mainly in the
southeastern part of the county. The soils formed in
loess. Mapped areas range to 2,000 acres in size.

In the Vernon area, the Kuma soil makes up about 55
percent of the map unit, the Keith soil 30 percent, and
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Colby silt loam 15 percent. In the Idalia area, where the
soils are nearly level, the Kuma soil makes up 70
percent of the map unit, the Keith soil 25 percent, and
the Colby soil 5 percent. Intermittently ponded areas 5
acres or less in size and a few larger ones average
about 6 per square mile.

The Kuma soil is a deep, well drained soil that has a
buried layer in the subsoil. Typically, the Kuma soil has a
surface layer of grayish brown silt loam about 10 inches
thick. The upper part of the subsoil is grayish brown silty
clay loam about 7 inches thick. The buried layer in the
lower part of the subsoil is dark grayish brown and pale
brown silty clay loam about 13 inches thick. The
substratum, to a depth of 60 inches or more, is very pale
brown silt loam and loam.

Permeability is moderately slow. The effective rooting
depth is more than 60 inches. The available water
capacity is high. Surface runoff is slow. Water erosion is
a slight hazard, and soil blowing is a moderate hazard.

The Keith soil is deep and well drained. Typically, the
surface layer is grayish brown silt loam about 4 inches
thick. The upper part of the subsoil is-grayish brown silty
clay loam about 11 inches thick, and the lower part is
light brownish gray, calcareous silt loam about 10 inches
thick. The substratum is very pale brown silt loam to a
depth of 60 inches or more (fig. 3).

ﬁﬂ'\ v

Figure 3.—Profile of Keith silt loam. The subsoil has
medium prismatic structure.
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Permeability is moderate. The effective rooting depth
is more than 60 inches. The available water capacity is
high. Surface runoff is slow. Water erosion is a slight
hazard, and soil blowing is a moderate hazard.

More than 95 percent of the acreage of this complex
is cropland. Some cropland is irrigated, and some is not.
Winter wheat grown in a crop-fallow sequence is the
principal nonirrigated crop. Grain sorghum is also an
important nonirrigated crop. Corn and sugar beets are
the main irrigated crops.

The main concerns in managing irrigated cropland are
controlling soil blowing and maintaining soil tilth. Soil
blowing can be controlled by leaving crop residue on the
surface for protection when crops are not grown. Soil
tilth can be maintained by incorporating crop residue into
the surface layer, subsoiling once every 3 or 4 years,
and minimizing tillage.

The soils are suited to sprinkler irrigation or surface
application of irrigation water. In the vicinity of Idalia, the
soils are level enough that furrows or the flooding
method of irrigation can be used. Sprinklers, however,
are also used. Because of slow intake, the water must
be applied slowly, and enough water must be applied to
moisten the soil fairly deep.

These are fertile soils, but the high yields of irrigated
crops can create a nutrient deficiency. Soil tests should
determine the amount qf fertilizer needed. Liberal
applications of phosphorus and nitrogen fertilizers are
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needed where substratum material has been exposed by
land leveling.

The main concerns in managing nonirrigated cropland
are controlling soil blowing, maintaining soil tilth, and
conserving soil moisture. The essential practices for
controlling soil blowing and conserving moisture are
stubble mulch tillage and stripcropping. Farming on the
contour and terracing help reduce surface runoff and
conserve water for crops (fig. 4). Soil tilth can be
maintained by incorporating crop residue into the soil
and by subsoiling every 3 or 4 years to improve soil
permeability. Emergency tillage that leaves clods of soil
on the surface helps control soil blowing in periods of
wind and drought.

The potential native vegetation on these soils includes
blue grama, buffalograss, western wheatgrass, sedge,
and green needlegrass. Continuous heavy grazing will
cause western wheatgrass and green needlegrass,
vetch, and prairie clover to decrease; blue grama and
buffalograss will increase, forming a dense low-producing
sod. Continued overuse will result in the invasion of red
three-awn, broom snakeweed, cactus, fringed sagebrush,
and other annuals. Deferred grazing is effective in
restoring the potential of overused range. Mechanical
practices in areas of gently sloping soils help to reduce
runoff.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for these soils.

Figure 4.—Flat channel terraces in an area of Kuma-Keith silt loams.
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Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed nesting cover is vital for pheasants and
should be planned for, especially in areas of intensive
agriculture. Trees and shrubs used in windbreaks can
also be used as habitat for openland wildlife.

The soils making up this map unit generally are well
suited to windbreaks and environmental plantings.
Summer fallow a year before planting, supplemental
water during planting and in the early stages of growth,
and continued cultivation for weed control are needed to
insure the establishment and survival of plantings. The
trees that are best adapted and that have a good
chance of survival are Rocky Mountain juniper,
ponderosa pine, Siberian elm, Russian-olive, and
hackberry; the shrubs are skunkbush sumac, lilac,
Siberian peashrub, and American plum.

These soils are suited to use as homesites, but,
‘because of the low bearing strength of the soils,
foundation footings need to be sufficiently wide to
provide a safety margin of support for the weight of
buildings. Backfilling foundations with coarser textured
material can reduce the effects of soil shrinking and
swelling. The Kuma soil has a moderate limitation for
use as septic tank filter fields because of slow
permeability. Leach lines have to be more extensive than
typical.

Capability subclass llc, nonirrigated, and lle, irrigated.

26—Laird fine sandy loam. This is a deep, well
drained soil in swales in sandhill valleys. This soil formed
in wind-reworked alluvium. The areas generally are
rounded and range to 200 acres in size. They are mainly
in the northeastern part of the county.

Included in mapping are Haxtun loamy sand, which
makes up about 10 percent of this map unit, and Dailey
loamy sand, which makes up less than 5 percent.

Typically, the surface layer is grayish brown and light
brownish gray fine sandy loam about 27 inches thick.
The underlying material, to a depth of about 46 inches, is
light gray very fine sandy loam and has abundant
calcium and magnesium salts and some snail shells; to a
depth of 60 inches or more, the underlying material is
light gray loamy fine sand.

Permeability is moderate to a depth of 40 inches or
more and is rapid below that. The available water
capacity is moderate. The effective rooting depth is more
than 60 inches. The underlying material is moderately
alkaline to strongly alkaline. Surface runoff is slow. Water
erosion is a slight hazard, and soil blowing is a severe
hazard.

In many areas, this soil is used for crops. It is poorly
suited to use as nonirrigated cropland because of the
severe soil blowing hazard. About 50 percent of the
acreage of this soil is irrigated cropland. The salts in this
soil tend to stunt the growth of cover and turn it yellow.

The main concerns in managing irrigated cropland are
controlling soil blowing and maintaining fertility. Soil
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blowing can be controlled by leaving crop residue on the
surface when crops are not grown. Crops can be seeded
directly into the crop residue, which serves as a
protective mulch that can prevent damage to emerging
seedlings by soil blowing. Grasses and legumes grown in
rotation about one-fourth of the time help restore organic
matter lost by soil blowing. Decomposition of organic
matter has a stabilizing effect that helps the soil resist
soil blowing.

This soil is suited to sprinkler irrigation. Surface
irrigation is feasible with some land leveling. Fertilizers
that add nitrogen and phosphorus to the soil are needed
for optimum vyields. Iron and possibly zinc need to be
added to the soil to prevent yellowing and stunted
growth. Soil tests can help to determine the amount of
fertilizer needed.

The main concerns in managing nonirrigated cropland
are controlling scil blowing and conserving moisture. This
soil is best suited to grain sorghum; however, small
grains can also be grown. To help maintain the organic
matter content and soil structure, an alfalfa-grass or
grass mixture should be grown for 2 or 3 years and then
alternated with annual crops. Crop residue can be left on
the surface to reduce the hazard of soil blowing. Light
applications of nitrogen fertilizer normally increase crop
yields and the amount of crop residue produced. Crops
should be planted at right angles to the prevailing wind,
and the newly planted fields should be left in a ridged
condition. Ridges equivalent to those left by a deep
furrow drill are most effective.

The potential native vegetation on this soil is
dominantly needleandthread, switchgrass, little bluestem,
indiangrass, and western wheatgrass. Overgrazing the
range will cause indiangrass, switchgrass, western
wheatgrass, and needleandthread to decrease in the
plant community, and saltgrass and sand dropseed will
increase. Proper grazing use and deferred grazing can
maintain the productive potential of the range.

Badly deteriorated range or cropland can be reseeded
with a mixture selected from recommended varieties of
little bluestem, sideoats grama, blue grama, prairie
sandreed, switchgrass, and indiangrass. These grasses
should be seeded in a firm seedbed as free as possible
of competition from perennial plants or in the clean, firm
stubble of sorghum or millet. For best results, seeding
should take place early in. spring. After seeding, grazing
should be deferred for two growing seasons to insure
the establishment and survival of seedlings.

This soil has good potential for the development of
habitat for openland wildlife, including pheasant,
cottontail, mourning dove, and songbirds, especially in
areas under irrigation where a variety of crops and cover
types can be grown. The habitat for openland wildlife
can be improved by planting trees and shrubs and by
establishing undisturbed nesting cover. Windbreaks can
also be established to improve the habitat for openland
wildlife. Rangeland wildlife, including antelope, jackrabbit,
lark bunting, and horned lark, can be encouraged on
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grasslands by good livestock grazing management, by
fencing to permit the free movement of antelope, and by
developing livestock watering facilities.

This soil generally is suited to windbreaks and
environmental plantings. The hazard of soil blowing is
the principal limitation to establishing trees and shrubs.
This limitation can be overcome by cultivating only in the
tree row and by leaving a strip of vegetation between the
rows. Supplemental irrigation is necessary at the time of
planting and during dry periods. The trees that are best
adapted and that have a good chance of survival are
Rocky Mountain juniper, ponderosa pine, Siberian elm,
Russian-olive, and hackberry; the shrubs are skunkbush
sumac, lilac, and Siberian peashrub.

This soil is suited to use as homesites, but, because of
the low bearing strength of the soil, foundation footings
need to be wide enough to provide a safety margin of
support for the weight of buildings. This soil is well suited
to use as septic tank filter fields.

Capability subclass llle, nonirrigated and irrigated.

27—Las Animas fine sandy loam. This is a deep,
poorly drained, nearly level soil on flood plains of the
Republican and Arikaree Rivers. It formed in recent
alluvium. The areas of the soil are elongated and range
to 600 acres in size. Slopes are no more than 2 percent.

Included in mapping are areas of Glenberg fine sandy
loam and Bankard sandy loam, which make up about 15
percent of this map unit, and areas of Platte fine sandy
loam, which make up about 5 percent.

Typically, the surface layer is grayish brown sandy
loam about 7 inches thick. The underlying material, to a
depth of about 34 inches, is light gray sandy loam; to a
depth of about 51 inches, it is gray coarse sandy loam;
and to a depth of 60 inches or more, it is gray coarse
sand.

Permeability is moderately rapid. The available water
capacity is moderate. The salinity of the surface layer
varies from place to place and ranges from low to high.
The effective rooting depth is 60 inches or more. Surface
runoff is slow. Water erosion is a slight hazard, and soil
blowing is a severe hazard. The water table is at a depth
of about 18 inches. This soil is occasionally flooded for a
brief period. .

Most of the acreage of this map unit is native
rangeland. Some small areas are part of cultivated fields.
This soil is only moderately well suited to use as
cropland because of wetness and salinity.

The main concerns in managing irrigated cropland
include controlling soil blowing and reducing the salt
content. Soil blowing can be controlled by leaving crop
residue on the surface when crops are not grown. Crops
can be seeded directly into the crop residue, which
serves as a protective mulch that can prevent damage to
emerging seedlings by soil blowing. This soil is best
suited to salt-tolerant crops, barley, sugar beets, or tall
wheatgrass for pasture.

This soil is best suited to sprinkler irrigation, but
surface irrigation is feasible with land leveling. Fertilizers
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that add nitrogen and phosphorus to the soil, applied at
rates determined by soil tests, normally increase the
yield of irrigated crops. The salt content in the surface
layer can be reduced by irrigating more than is normal
for this soil and for the crops grown. This should be
done annually with the first irrigation and perhaps more
often because salts tend to accumulate in the surface as
water evaporates.

On nonirrigated cropland, this soil is best suited to
barley and grain sorghum. The soil needs to be
protected from soil blowing throughout the year. Leaving
crop residue as standing stubble when crops are not
grown and stripcropping can help to control soil biowing.
Cropland can be converted to grass by seeding with a
mixture selected from western wheatgrass, tall
wheatgrass, slender wheatgrass, switchgrass, or alkali
sacaton.

The potential native vegetation on this soil is
dominantly sacaton, switchgrass, western wheatgrass,
inland saltgrass, sedges, and Baltic rush. Overgrazing
the range will cause alkali sacaton, switchgrass, and
western wheatgrass to decrease in the plant community,
and inland saltgrass, alkali bluegrass, foxtail barley,
rushes, sedges, and forbs will increase.

Range in poor condition can be improved by seeding.
A mixture of big bluestem, switchgrass, indiangrass, or
singly, western wheatgrass, intermediate, or tall
wheatgrass can be used in seeding. A proper seedbed
must be prepared.

Wildlife habitat is an important use for this soil
because of its proximity to the Arikaree and Republican
Rivers. On cropland, wildlife such as waterfowl,
pheasant, and deer utilize the crop residue. Wildlife
habitat can be improved on this soil by planting trees
and shrubs and establishing undisturbed nesting cover of
grasses and legumes. Waterfowl can be attracted to the
area by developing shallow-water areas.

On nonirrigated land, this soil can provide habitat for
antelope, lark bunting, and other rangeland wildlife. The
trees and shrubs recommended for use in windbreaks
can be established to improve the habitat for openland
wildlife.

This soil generally is well suited to windbreaks and
environmental plantings. Poor drainage and the
abundant and persistent vegetation are the principal
limitations to establishing trees and shrubs. Continued
cultivation for weed control and careful plant selection
are needed to insure the survival of plantings. The trees
that are best adapted and that have a good chance of
survival are Russian-olive and Rocky Mountain juniper;
the shrubs are American plum, purple willow, common
chokecherry, and redosier dogwood.

This soil is poorly suited to use as homesites because
of the flood hazard and wetness.

Capability subclass Illw, nonirrigated and irrigated.

28—Las Animas loam. This is a deep, poorly drained
soil on flood plains along the North Fork of the
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Republican River. It formed in recent alluvium that
washed from the limestone breaks to the south and from
the sandhills to the north. The areas are elongated,
parallel to the river, and range to 200 acres in size.

Included in mapping and making up about 15 percent
of the map unit are small areas of Platte fine sandy loam
in oxbows of streams.

Typically, the surface layer is grayish brown,
calcareous loam about 7 inches thick. The underlying
material, to a depth of 60 inches or more, is stratified
fine sandy loam, sandy loam, and sandy clay loam. In
places, coarse sand is at a depth of about 40 inches.

Permeability is moderately rapid. The available water
capacity is moderate. Surface runoff is slow. Water
erosion and soil blowing are slight hazards. The depth to
the water table is about 18 inches. The salinity of the
surface layer varies from place to place and ranges from
low to moderate. Brief flooding occurs occasionally.

This soil is used, almost exclusively as rangeland and
for wildlife habitat.

The potential native vegetation is dominantly
switchgrass, indiangrass, big bluestem, western
wheatgrass, and prairie cordgrass. Sedges and rushes
generally are understory plants on this soil but are not
prominent except where water is at or very near the
surface throughout the year. Other grasses and
perennial forbs and some shrubby species such as wild
rose are scattered on this soil. Cattails and bullrushes
are in swampy areas. The ground cover is 60 percent or
more. It is uniform and has no bare spots except where
water stands on the surface during much of the year.
The tall grasses are thrifty and productive and produce
an abundance of litter.

Proper grazing use maintains range in good condition.
Continuous overgrazing will cause switchgrass, big
bluestem, and indiangrass to decrease in number.
Production can be improved by applying nitrogen
fertilizer. Range in extremely poor condition can be
improved by reseeding with a mixture of big bluestem,
switchgrass, and indiangrass, or, singly, with western,
intermediate, or tall wheatgrass. A proper seedbed must
be prepared.

Wetland wildlife, especially waterfowl, inhabit these
areas because of the moisture due to the wetness of this
soil. The habitat for wetland wildlife can be improved by
excavating or pothole blasting to establish open-water
areas. Livestock grazing should be carefully managed to
maintain the cover for waterfowl. The trees and shrubs
recommended for use in windbreaks can be established
to enhance wetland wildlife reproduction.

This soil generally is well suited to windbreaks and
environmental plantings. The poor soil drainage and the
abundant and persistent vegetation are the principal
limitations to establishing trees and shrubs. Summer
fallow, continued cultivation for weed control, and careful
plant selection are needed to insure the survival of
plantings. The trees that are best adapted and that have
a good chance of survival are eastern cottonwood,
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golden willow, blue spruce, and Rocky Mountain juniper,
the shrubs are American plum, purple willow, common
chokecherry, and redosier dogwood.

This soil is poorly suited to use as homesites because
of wetness and the hazard of flooding.

Capability subclass Vw, nonirrigated.

29—Manter loamy sand. This is a deep, well drained,
nearly level soil on smooth plains. it formed in eolian
sand. The areas of this soil are irregular in shape and
range to 500 acres in size. Slopes generally are less
than 2 percent.

Included in the mapped areas is Haxtun loamy sand,
which makes up as much as 20 percent of this map unit.

Typically, the surface layer is grayish brown loamy
sand about 6 inches thick.- The subsoil is dark brown
sandy loam about 15 inches thick. The substratum, to a
depth of 60 inches, is light gray, calcareous loamy sand.
In the northeastern part of the county, the substratum is
light gray loam underlain by light gray fine sandy loam.

Permeability is moderately rapid. The available water
capacity is moderate. The effective rooting depth is more
than 60 inches. Surface runoff is slow. Water erosion is
a slight hazard, and soil blowing is a severe hazard.

About 75 percent of the acreage of this soil is land
that was once or is now used as nonirrigated cropland.
In many areas, this land has been reseeded to grass or
has been converted to irrigated cropland, pasture, or
hayland. The rest of the acreage is rangeland.

The main concerns in managing irrigated cropland are
controlling soil blowing, which can result in large losses
of the organic matter in this soil, and maintaining soil
fertility. Soil blowing can be controlled by leaving crop
residue lying on the surface or as standing stubble when
crops are not grown. Crops can be seeded directly into
the crop residue, which serves as a protective mulch
that can help to prevent damage to young crops by soil
blowing. Grasses and legumes grown in rotation about
one-fourth of the time help to restore organic matter lost
by soil blowing. Decomposition of organic matter in the
soil has a stabilizing effect that helps the soil resist soil
blowing.

This soil is best suited to sprinkler irrigation. Frequent
light applications of water, particularly early in the
growing season, make the most efficient use of water.
Fertilizers that add nitrogen and phosphorus to the soil,
applied at rates determined by soil tests, normally
increase the yield of irrigated crops. Liberal applications
of nitrogen and phosphorus fertilizers are needed where
substratum material has been exposed by land leveling
or erosion. On irrigated land, inland saltgrass tends to
invade areas that are not regularly cuitivated. Corn may
have yellowing leaves, which is a sign of iron chlorosis.

The main concerns in managing nonirrigated cropland
are controlling soil blowing and conserving moisture. This
soil is best suited to grain sorghum; however, small
grains can also be grown. To help maintain the organic
matter content and soil structure, an alfalfa-grass or
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grass mixture should be grown for 2 or 3 years and then
alternated with annual crops. Crop residue can be left on
the surface to reduce the hazard of soil blowing. Light
applications of nitrogen fertilizer normally increase crop
yields and the amount of crop residue produced. Crops
should be planted at right angles to the prevailing wind,
and the newly planted field should be left in a ridged
condition. Ridges equivalent to those left by a deep
furrow drill are most effective.

The potential native vegetation on this soil is
dominantly prairie sandreed, sand bluestem, switchgrass,
blue grama, and needleandthread. Continuous heavy
grazing will cause sand bluestem, needleandthread,
switchgrass, and prairie sandreed to decrease in the
plant community, and blue grama, sand sagebrush, and
sand dropseed will increase. Extremely heavy use will
cause annual weeds and grasses to invade. The range
potential on this soil can best be realized through sand
sagebrush management, deferred grazing, and seeding,
where needed. Badly depleted native grassland can be
improved by interseeding. Nonirrigated cropland can be
converted to grass by seeding with a mixture selected
from the wheatgrasses, sand bluestem, switchgrass, and
indiangrass. The clean, firm stubble of sorghum or millet
is suitable as a seedbed. For best results, seeding
should take place early in spring.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed nesting cover is vital for pheasants.
Rangeland wildlife, for example, the pronghorn antelope,
can be encouraged by developing livestock watering
facilities, by properly grazing livestock, and by range
seeding, where needed. The trees and shrubs suitable
for use in windbreaks can provide cover for wildlife. Sand
cherry, caragana, cotoneaster, and similar species can
provide food.

This soil generally is suited to windbreaks and
environmental plantings. Soil blowing is the principal
limitation to establishing trees and shrubs. This limitation
can be overcome by cultivating only in the tree row and
by leaving a strip of vegetation between the rows.
Supplemental irrigation is necessary at the time of
planting and during dry periods. The trees that are best
adapted and that have a good chance of survival are
Rocky Mountain juniper, ponderosa pine, Siberian elm,
Russian-olive, and hackberry; the shrubs are skunkbush
sumac, lilac, and Siberian peashrub.

This soil is well suited to use as homesites, but,
because of the low bearing strength of the soil,
foundation footings need to be wide enough to provide a
safety margin of support for the weight of buildings. This
soil is well suited to use as septic tank filter fields.

Capability subclass llle, nonirrigated and irrigated.

30—Manter sandy loam, 2 to 5 percent slopes. This
is a deep, well drained, nearly level to gently sloping soil
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on smooth plains near the sandhills. It formed in eolian
sand. Mapped areas range to 300 acres in size.

Included in mapping are Ascalon sandy loam, which
makes up about 5 percent of the map unit, and
Julesburg loamy sand, which also makes up about 5
percent. The Ascalon soil is on the concave part of
slopes, and the Julesburg soil is on ridges.

Typically, the surface layer is grayish brown sandy
loam about 6 inches thick. The subsoil is grayish brown
and brown sandy loam about 22 inches thick. The
substratum, to a depth of more than 60 inches, is very
pale brown sandy loam.

Permeability is moderately rapid. The available water
capacity is moderate. The effective rooting depth is more
than 60 inches. Surface runoff is medium. Water erosion
is a slight hazard, and soil blowing is a severe hazard.

About 60 percent of the acreage of this map unit is
cropland, and about 40 percent is rangeland or
grassland that has been converted from cropland. Grain
sorghum and wheat are the main nonirrigated crops.
Winter wheat commonly is grown in a crop-fallow
system. Some of the cropland is used for irrigated corn
or alfalfa.

The main concerns in managing irrigated cropland are
controlling soil blowing, which can result in large losses
of the organic matter in the soil, and maintaining soil
fertility. Soil blowing can be controlled by leaving crop
residue lying on the surface or as standing stubble when
crops are not grown. Crops can be seeded directly into
the crop residue, which serves as a protective mulch
that helps to prevent damage to young crops by soil
blowing. Grasses and legumes grown in rotation about
one-fourth of the time help to restore organic matter lost
through soil blowing. Decomposition of organic matter in
the soil has a stabilizing effect that helps the soil resist
soil blowing.

This soil is best suited to sprinkler irrigation. Frequent
light applications of water, particularly early in the
growing season, make the most efficient use of water.
Fertilizers that add nitrogen and phosphortus to the sail,
applied at rates determined by soil tests, increase the
yield of irrigated crops. Liberal applications of nitrogen
and phosphorus fertilizer are needed where substratum
material has been exposed by erosion.

The main concerns in managing nonirrigated cropland
are controlling soil blowing and conserving soil moisture.
The essential conservation practices are leaving crop
residue on the soil (fig. 5), stubble mulch tillage, and
stripcropping. A cropping system of row crops grown
annually or alternated with wheat helps to better protect
the soil from soil blowing and washing; however, yields
may be less. Where slopes are long enough to permit
their use, terracing and farming on the contour can
reduce runoff and conserve water. Light applications of
nitrogen fertilizer normally will result in larger amounts of
crop residue, which helps reduce soil blowing and trap
SNow.
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Figure 5.—In this area of Manter sandy loam, 2 to 5 percent slopes, the crop residue is left standing to help control soil blowing.

The potential native vegetation is dominantly sand
bluestem, needleandthread, prairie sandreed,
switchgrass, and blue grama. Continuous heavy grazing
will cause sand bluestem, switchgrass, needleandthread,
and prairie sandreed to decrease in the plant community,
and blue grama, sand sagebrush, and sand dropseed will
increase. Extreme heavy use will cause annual weeds
and grasses to invade.

The range potential on this soil can be best realized
by deferred grazing, managing sand sagebrush, and
range seeding, where needed.

Nonirrigated fields converted to grass or range that is
in poor condition can be improved by seeding with a
mixture selected from crested, pubescent,.or
intermediate wheatgrass; sand bluestem; switchgrass;
and indiangrass. For best results, a proper seedbed
should be prepared. However, timely seeding into
stubble or a cover crop can produce satisfactory results
and helps to control erosion.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed by
establishing nesting and escape cover.

This soil is well suited to use as homesites, but,
because of the low bearing strength of the soil,
foundation footings need to be wide enough to provide a

safety margin of support for the weight of buildings. This
soil is well suited to use as septic tank filter fields.
Capability subclass llle, nonirrigated and irrigated.

31—Manter sandy loam, 5 to 9 percent slopes. This
is a deep, well drained, sloping soil on smooth plains in
the central and southern parts of the county. It formed in
eolian sand. Mapped areas range to 200 acres in size.
Slopes range from 5 to 9 percent but are mainly less
than 7 percent.

Included in mapping and making up as much as 25
percent of this map unit are areas of Bayard fine sandy
loam on ridges or on the convex, upper part of slopes.
Of minor extent in the unit is Eckley gravelly sandy loam,
which is in small areas along the valley of the Arikaree
River in the southern part of the county.

Typically, the surface layer is grayish brown sandy
loam about 6 inches thick. The subsoil is dark grayish
brown sandy loam about 12 inches thick. The
substratum, to a depth of more than 60 inches, is pale
brown sandy loam.

Permeability is moderately rapid. The available water
capacity is moderate. The effective rooting depth is more
than 60 inches. Surface runoff is moderate. Water
erosion is a moderate hazard, and soil blowing is a
severe hazard.

About 20 percent of the acreage of this map unit is
sprinkler-irrigated cropland. The rest is used mainly as
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rangeland. A few small areas are part of nonirrigated
cropland, but this soil is not suited to nonirrigated crops
because of the severe hazards of water erosion and soil
blowing.

The main concerns in managing irrigated cropland are
controlling water erosion and soil blowing and
maintaining soil fertility and the organic matter content.
Soil blowing can be minimized by leaving crop residue on
the soil as standing stubble when crops are not grown.
Crops can be seeded directly into crop residue, which
serves as a protective mulch that helps to prevent
damage to young crops by soil blowing. Grasses and
legumes grown in rotation up to half of the time help to
maintain the organic matter content. Decomposition of
organic matter in the soil has a stabilizing effect that
helps this soil resist soil blowing.

This soil is suited only to sprinkler irrigation. Frequent
light applications of water make the most efficient use of
water and reduce erosion. On short steep slopes, gullies
can form in the wheel path of sprinklers. This problem
can be prevented by avoiding overirrigation and by
maintaining irrigation equipment in good condition.
Fertilizers that add nitrogen and phosphorus to the soil
are needed for profitable crop yields. Soil tests and
anticipated yields should be used to estimate application
rates.

The potential native vegetation is dominantly sand
bluestem, needleandthread, prairie sandreed,
switchgrass, and blue grama. Continuous heavy grazing
will cause sand bluestem, switchgrass, needleandthread,
and prairie sandreed to decrease in the plant community,
and blue grama, sand sagebrush, and sand dropseed will
increase. Extreme heavy use will cause annual weeds
and grasses to invade. The range potential of this soil
can best be realized by deferred grazing, managing sand
sagebrush, and range seeding, where needed.

Range in poor condition can be improved or cropland
can be converted to grass by seeding with a mixture
selected from crested, pubescent, or intermediate
wheatgrass; sand bluestem; sideoats grama; and
switchgrass. A properly prepared seedbed and timely
seeding are essential for satisfactory results.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed by
establishing nesting and escape cover. Undisturbed
nesting cover is vital for pheasants. Habitat for openland
wildlife can be improved by planting drought-tolerant
trees and shrubs. The trees and shrubs recommended
for use in windbreaks on this soil can provide habitat for
wildlife. Rangeland wildlife, for example, the pronghorn
antelope, can be encouraged by developing livestock
watering facilities, by properly grazing livestock, and by
range seeding, where needed.

This soil generally is suited to windbreaks and
environmental plantings. Soil blowing is the principal
limitation to establishing trees and shrubs. This limitation
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can be overcome by cultivating only in the tree row and
by leaving a strip of vegetation between the rows.
Supplemental irrigation is necessary at the time of
planting and during dry periods. The trees that are best
adapted and that have a good chance of survival are
Rocky Mountain juniper, ponderosa pine, Siberian elm,
Russian-olive, and hackberry; the shrubs are skunkbush
sumac, lilac, and Siberian peashrub.

This soil is suited to use as homesites, but, because of
the low bearing strength of the soil, foundation footings
need to be wide enough to provide a safety margin of
support for the weight of buildings. This soil is well suited
to use as septic tank filter fields.

Capability subclass Vle, nonirrigated, and Ve, irrigated.

32—Paoli sandy loam. This is a deep, well drained
soil on flood plains and second-bottom stream terraces
in the northern part of the county. It formed in sandy
recent alluvium. The areas of this soil are elongated and
range to 200 acres in size. Slopes are less than 2
percent.

Included in mapping are small areas of Albinas loam
and Bankard sand. These soils make up no more than
15 percent of any one mapped area.

Typically, the surface layer is grayish brown sandy
loam about 32 inches thick (fig. 6). The underlying
material, to a depth of 60 inches or more, is light
brownish gray, calcareous coarse sandy loam. In places,
a layer of gravelly sand several feet thick is below a
depth of about 24 inches.

Permeability is moderately rapid. The available water
capacity is moderate. Runoff is slow. Water erosion is a
slight hazard, and soil blowing is a severe hazard. Brief
periods of flooding occur rarely along some
drainageways and occasionally along others.

This soil is used as rangeland and for nonirrigated
wheat, sorghum, or corn. A cropping system of small
grain-fallow or of row crops alternated with small grain-
fallow is used on this soil.

The miain concerns in managing nonirrigated cropland
are controlling soil blowing and conserving soil moisture.
The essential conservation practices are stubble mulch
tillage and stripcropping. Light applications of nitrogen
fertilizer normally result in larger amounts of crop
residue, which helps to reduce soil blowing and trap
snow. A cropping system of small grains alternated with
row crops can provide a protective cover.

The potential native vegetation is dominantly sand
bluestem, switchgrass, needleandthread, prairie
sandreed, and blue grama. Continuous heavy grazing will
cause sand bluestem, switchgrass, needleandthread,
and prairie sandreed to decrease in the plant community,
and blue grama, sand sagebrush, and sand dropseed will
increase. Extreme heavy use will cause annual weeds
and grasses to invade. Effective range management
practices are deferred grazing, sand sagebrush
management, and range seeding, where needed.

Deteriorated rangeland can be improved by seeding
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Figure 6.—Profile of Paoli sandy loam. The surface layer
/s 32 inches thick.

with a mixture selected from sand bluestem, little
bluestem, sideoats grama, prairie sandreed, switchgrass,
indiangrass, Indian ricegrass, and blue grama.
Nonirrigated cropland can be converted to grass by
seeding with a mixture selected from the wheatgrasses,
sand bluestem, switchgrass, and indiangrass, into
sorghum or millet stubble.

This soil has good potential for the development of
habitat for openiand wildlife, including pheasant,
cottontail, mourning dove, and songbirds. The habitat for
openland wildlife can be improved by planting the trees
and shrubs recommended for use in windbreaks.
Rangeland wildlife, including antelope, jackrabbit, lark
bunting, and horned lark, can be encouraged on
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grasslands by good livestock grazing management, by
fencing to permit the free movement of antelope, and by
developing watering facilities.

This soil generally is suited to windbreaks and
environmental! plantings. Soil blowing is the principal
limitation to establishing trees and shrubs. This limitation
can be overcome by cultivating only in the tree row and
by leaving a strip of vegetation between the rows.
Supplemental irrigation is necessary at the time of
planting and during dry periods. The trees that are the
best adapted and that have a good chance of survival
are Rocky Mountain juniper, ponderosa pine, Siberian
elm, Russian-olive, and hackberry; the shrubs are
skunkbush sumac, lilac, and Siberian peashrub.

This soil is pourly suited to use as homesites because
of the hazard of fiooding.

Capability subclass llle, nonirrigated, and lle, irrigated.

33—Pits. This map unit consists of excavated areas
that range from 5 to 60 acres in size. These areas are
scattered throughout the county and are used as a
source of material for gravelling roads or for
embankments. Many are no longer used. Some of the
broad, shallow excavations can be seeded with a grass
mixture selected from recommended varieties of
wheatgrasses, little bluestem, sideoats grama, and blue
grama. The seedbed should be firm and as free as
possible of competition from perennial plants. For best
results, seeding should take place early in spring. The
deeper excavations possibly could be used for sanitary
landfills; however, onsite investigation and evaluation are
needed to determine if ground-water pollution is a
hazard.

34—Platner sandy loam, 3 to 5 percent slopes. This
is a deep, well drained, gently sloping soil on smooth
plains on high terraces in the northwestern part of the
county. This soil formed in old alluvium. The areas range
to 200 acres in size.

Included in mapping and making up about 20 percent
of this map unit is Ascalon sandy loam. On about one-
fourth of the acreage, the Platner soil has sand or
gravelly sand in the substratum between depths of 24
and 40 inches. Also included are areas of eroded soils
that have a surface layer of light yellowish brown,
calcareous sandy loam.

Typically, the surface layer is grayish brown sandy
loam about 6 inches thick. The subsoil is dark grayish
brown clay loam about 10 inches thick. The substratum,
to a depth of about 36 inches, is very pale brown,
calcareous loam, and to a depth of 60 inches or more it
is very pale brown, calcareous sandy loam.

Permeability is slow in the subsoil and moderately
rapid below a depth of about 40 inches. The available
water capacity is moderate. The effective rooting depth
is 60 inches or more. Surface runoff is medium. Water
erosion is a slight to moderate hazard, and soil blowing
is a severe hazard.
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About 75 percent of the acreage of this map unit is
cropland, irrigated and nonirrigated. Winter wheat grown
in a crop-fallow system is the main nonirrigated crop.
Corn is the main irrigated crop. This soil is fairly well
suited to nonirrigated crops.

The main concerns in managing irrigated cropland are
controlling soil blowing and maintaining soil fertility and
tilth. Incorporating crop residue into the surface layer
helps to control soil blowing, to improve soil tilth and
water intake, and to reduce erosion. Minimizing tillage
can help to maintain tilth and reduce erosion. Because
this soil is low in nitrogen, fertilizer needs to be added
for optimum yields on irrigated cropland. Grasses and
legumes grown in rotation about one-fourth of the time
help to maintain tilth and fertility and to improve water
intake.

This soil is best suited to sprinkler irrigation. Water
must be applied slowly enough to avoid runoff and to
moisten the soil fairly deep.

The main concerns in managing nonirrigated cropland
are controlling soil blowing and conserving soil moisture.
The essential conservation practices are stubble mulch
tillage and stripcropping. Where slopes. are long enough
to permit their use, terracing and contour farming are
effective in reducing runoff. Light applications of nitrogen
fertilizer normally will result in larger amounts of crop
residue, which helps reduce soil blowing and trap snow.
Nonirrigated cropland can be converted to grass by
seeding with a mixture selected from the wheatgrasses,
blue grama, and sideoats grama. The clean, firm stubble
of millet or grain sorghum can be used as a seedbed.
After seeding, grazing should be deferred until the end of
the second growing season.

The potential native vegetation is dominantly blue
grama, buffalograss, western wheatgrass, sedge, and
green needlegrass. Continuous heavy grazing will cause
western wheatgrass and green needlegrass to decrease,
and blue grama and buffalograss will increase, forming a
dense low-producing sod. Continued overuse will cause
an invasion by red three-awn, snakeweed, cactus,
fringed sagebrush, and other annuals. Deferred grazing
can help to maintain the range potential. Mechanical
practices such as pitting and contour furrowing are
effective in reducing runoff on sodbound range.

Rangeland wildiife, for example, the pronghorn
antelope, can be encouraged by developing livestock
watering facilities, by properly grazing livestock, and by
range seeding, where needed. The habitat for openland
wildlife can be improved by planting trees and shrubs
that are tolerant of droughty conditions. Undisturbed
nesting cover is vital for pheasants. Establishing
windbreaks can improve the habitat for openiand wildlife.

This soil generally is suited to windbreaks and
environmental plantings. Soil blowing is the principal
limitation to establishing trees and shrubs. This limitation
can be overcome by cultivating only in the tree row and
by leaving a strip of vegetation between the rows.
Supplemental irrigation is necessary at the time of
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planting and during dry periods. The trees that are best
adapted and have a good chance of survival are Rocky
Mountain juniper, ponderosa pine, Siberian elm, Russian-
olive, and hackberry; the shrubs are skunkbush sumac,
lilac, and Siberian peashrub.

This soil is suited to use as homesites, but, because of
the low bearing strength of the soil, foundation footings
need to be wide enough to support the weight of
buildings. This soil is well suited to use as septic tank
filter fields if the leach lines are placed below the
subsoil.

Capability subclass IVe, nonirrigated, and llle, irrigated.

35—Platner loam. This is a deep, well drained soil on
smooth plains in the northwestern and southwestern
parts of the county. It formed in loess-capped old
alluvium. The areas are irregular in shape and range to
1,000 acres in size.

Included in mapping are Rago loam, which makes up
about 5 percent of this map unit, and Ascalon fine sandy
loam, which makes up about 15 percent. The Rago soil
is in depressions or swales, and the Ascalon soil is on
gentle, convex slopes. In places on high terraces near
Red Willow and Coyote Creeks in the northern part of
the county, the Platner soil has thin layers of gravel at a
depth of 2 to 3 feet. In some areas, up to 2 acres in
size, it is eroded and has a surface layer of pale brown,
calcareous loam or sandy loam. Also included in
mapping and scattered throughout this map unit are
areas where the Platner soil is intermittently ponded.
These areas generally are 5 acres or less in size and
average 3 per square mile.

Typically, the surface layer is grayish brown loam
about 6.inches thick. The subsoil is dark grayish brown
clay loam about 13 inches thick. The substratum, to a
depth of about 40 inches, is very pale brown loam and
gravelly sandy loam. Below that, to a depth of 60 inches
or more, it is pink gravelly sand (fig. 7).

Permeability is slow in the subsoil and moderately
rapid below a depth of about 40 inches. The available
water capacity is high. The effective rooting depth is 60
inches or more. Surface runoff is slow. Water erosion is
a slight hazard, and soil blowing is a moderate hazard.

More than 95 percent of the acreage of this map unit
is cultivated land. About 60 percent of this land is used
for nonirrigated wheat. The rest of the cultivated land is
mainly used for irrigated corn and sugar beets. This soil
is well suited to nonirrigated crops because it has a high
water-holding capacity. Wheat is grown in a crop-fallow
system because the annual precipitation usually is
insufficient for annual cropping.

The main concerns in managing irrigated cropland are
controlling soil blowing and maintaining soil tilth. Soil
blowing can be controlled by leaving crop residue on the
surface to protect the soil when crops are not grown.
Soil tilth can be maintained by incorporating crop residue
into the surface layer, by chiseling once every 3 or 4
years, and by minimizing tillage.
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Figure 7.—Profile of Platner loam. The dark-colored
surface layer and subsoil overlie the light-
colored substratum.

This soil is suited to sprinkler irrigation or surface
irrigation. Because of slow intake, the water must be
applied slowly, and enough water must be applied to
moisten the soil fairly deep. This is a fertile soil, but the
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high yields of irrigated crops can create a nutrient
deficiency. Soil tests can determine the rate at which
fertilizer should be applied. Liberal applications of
phosphorus and nitrogen fertilizers are needed where
substratum material has been exposed by erosion or
land leveling.

The main concerns in managing nonirrigated cropland
are controlling soil blowing, maintaining soil tilth, and
conserving soil moisture. The essential practices for
controlling soil blowing and conserving moisture are
stubble mulch tillage and stripcropping. Farming on the
contour and terracing help to reduce surface runoff and
conserve water. Soil tilth can be maintained by
incorporating crop residue into the soil and by chiseling
every 3 or 4 years to improve soil permeability.
Emergency tillage that leaves clods of soil on the
surface helps to control soil blowing in periods of
combined wind and drought.

The potential native vegetation on this soil includes
blue grama, buffalograss, western wheatgrass, sedge,
and green needlegrass. Continuous heavy grazing on
rangeland will cause western wheatgrass and green
needlegrass to decrease; blue grama and buffalograss
will increase, forming a dense, low-producing sod.
Continued overuse will result in the invasion of red three-
awn, broom snakeweed, cactus, fringed sagebrush, and
other annuals. Deferred grazing can help to maintain the
range potential. Mechanical practices such as pitting and
contour furrowing are effective in reducing runoff on
sodbound range.

This soil has good potential for the development of
habitat for openiand wildlife, including pheasant,
cottontail, mourning dove, and songbirds, especially in
areas under irrigation where a great variety of crops and
cover types can be grown. The habitat for openland
wildlife can be improved by planting trees and shrubs,
including those suitable for use in windbreaks, and by
establishing undisturbed nesting cover.

This soil generally is suited to windbreaks and
environmental plantings. Summer fallow a year before
planting, supplemental water during planting and in the
early stages of growth, and continued cultivation for
weed control are needed to insure the establishment and
survival of plantings. The trees that are best adapted
and that have a good chance of survival are Rocky
Mountain juniper, ponderosa pine, Siberian elm, Russian-
olive, and hackberry; the shrubs are skunkbush sumac,
lilac, Siberian peashrub, and American plum.

This soil is suited to use as homesites; however, the
deficiency in the bearing strength of the soil and the
shrink-sweli potential are limitations. Foundation footings
need to be sufficiently wide to provide a safety margin of
support for the weight of buildings. Backfilling
foundations with coarser textured material can reduce
the effects of shrinking and swelling. Because of the
slow permeability in the subsoil, septic tank filter fields
need to be larger than normal. Placing leach lines below
the subsoil can also correct the problem of slow
permeability.
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Capability subclass llc, nonirrigated, and lle, irrigated.

36—Platte fine sandy loam. This is a deep, poorly
drained, nearly level soil on flood plains. It formed in
calcareous sandy alluvium. The areas of this soil are
elongated and range to 200 acres in size.

Included in mapping are small areas of Bankard soils.
Bankard soils are on slightly higher terraces or near
streambanks. They make up less than 10 percent of this
map unit.

Typically, the surface layer is grayish brown fine sandy
loam about 6 inches thick. The layer below that is pale
brown fine sand about 7 inches thick. The underlying
material is light brownish gray, stratified gravelly coarse
sand to a depth of 60 inches or more.

Permeability is very rapid. The available water capacity
is low. Surface runoff is slow. Water erosion is a slight
hazard, and soil blowing is a severe hazard. Brief
flooding occurs frequently. The depth to the water table
is 24 inches or more.

This soil is used mainly as hayland and pasture. The
water table enhances the production of grasses for
forage.

Proper pasture and hayland management includes
rotating grazing to allow proper plant regrowth, fertilizing,
spraying to control weeds and brush, timely hay harvest,
and harrowing to smooth the surface after haying or
grazing.

The potential native vegetation is dominantly sand
bluestem, indiangrass, switchgrass, prairie cordgrass,
little bluestem, sedge, and rushes. If the range
deteriorates, the dominant grasses will decrease in
number, and forbs and wood shrubs will increase.
Deteriorated range can be improved by interseeding with
a mixture of indiangrass, switchgrass, and sand
bluestem.

In areas where this soil is wet, shallow-water areas
can be developed by excavation or pothole blasting to
improve the habitat for waterfowl and shorebirds.
Because of the availability of moisture, this soil can
provide excellent nesting cover for waterfowl if livestock
grazing is carefully managed. The tree and shrub species
that are suitable for use in farmstead windbreaks can
also be used to improve wildlife habitat.

This soil generally is well suited to windbreaks and
environmental plantings. Poor drainage and the
abundant and persistent vegetation are the principal
limitations to establishing trees and shrubs. Continued
cultivation for weed control and careful plant selection
are needed to insure the survival of plantings. The trees
that are best adapted and that have a good chance of
survival are eastern cottonwood, golden willow, and
Rocky Mountain juniper; the shrubs are American plum,
purple willow, common chokecherry, and redosier
dogwood.

This soil is poorly suited to use as homesites because
of the wetness, flooding, and pollution hazards.

Capability subclass Vw, nonirrigated.
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37—Rago loam. This is a deep, well drained, nearly
level soil on the slightly concave parts of smooth plains.
This soil formed in loess. The areas are irregular in
shape and range to 1,000 acres in size. They are mainly
in the northern part of the county. Slopes generally are
less than 2 percent.

Included in the mapped areas is Platner loam, which
makes up about 10 percent of this map unit. Areas
where the soil is intermittently ponded, up to 5 acres or
more in size, are scattered throughout the map unit,
averaging about 10 per square mile.

Typically, the surface layer is grayish brown loam
about 8 inches thick. The upper part of the subsoil is
grayish brown and dark grayish brown heavy clay loam
about 12 inches thick, and the lower part is very dark
grayish brown heavy silty clay loam about 9 inches thick.
The substratum, to a depth of about 37 inches, is light
gray silt loam. Below that, to a depth of 60 inches or
more, it is very pale brown loam and fine sandy loam.

Permeability is slow in the subsoil and moderate in the
substratum. The available water capacity is high. The
effective rooting depth is 60 inches or more. Runoff is
slow. Water erosion is a slight hazard, and soil blowing is
a moderate hazard. Soil fertility is high.

At least 95 percent of the acreage of this unit is
cropped. Winter wheat is the main nonirrigated crop. It is
grown in a crop-fallow system because the climate is too
dry for annual cropping. Corn and sugar beets are the
main irrigated crops. About 5 percent of the acreage of
this soil is used for grazing.

The main concerns in managing irrigated cropland are
controlling soil blowing and maintaining soil tilth. Soil
blowing can be controlled by leaving crop residue on the
surface to protect the soil when crops are not grown.
Soil tilth can be maintained by incorporating crop residue
into the surface layer, by subsoiling once every 3 or 4
years, and by minimizing tillage.

This soil is suited to sprinkler irrigation or surface
irrigation. Because of slow intake, the water must be
applied slowly, and enough water must be applied to
moisten the soil fairly deep. This is a fertile soil, but the
high yields of irrigated crops can create a nutrient
deficiency. Soil tests can determine the rate at which
fertilizer should be applied. Liberal applications of
phosphorus and nitrogen fertilizers are needed where
substratum material has been exposed by erosion or
land leveling.

. The main concerns in managing nonirrigated cropland
are controlling soil blowing, maintaining soil tilth, and
conserving soil moisture. The essential practices for
controlling soil blowing and conserving moisture are
stubble mulch tillage and stripcropping. Farming on the
contour and terracing help to reduce surface runoff and
conserve water. Soil tilth can be maintained by
incorporating crop residue into the soil and by subsoiling
every 3 or 4 years to improve soil permeability.
Emergency tillage that leaves clods of soil on the
surface helps control soil blowing in periods of combined
wind and drought.
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The potential native vegetation on this soil includes
blue grama, buffalograss, western wheatgrass, and
green needlegrass. Continuous heavy grazing causes
western wheatgrass and green needlegrass to decrease
in the plant community and causes blue grama and
buffalograss to increase, forming a dense, low-producing
sod. Range pitting will help to improve sodbound range.
Deferred grazing helps to maintain the range potential.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed nesting cover is vital for pheasants and
should be planned for, especially in areas of intensive
agriculture. Farmstead windbreaks can be established to
improve the habitat for openland wildlife.

This soil generally is well suited to windbreaks and
environmental plantings. Summer fallow a year before
planting, supplemental water during planting and in the
early stages of growth, and continued cultivation for
weed control are needed to insure the establishment and
survival of plantings. The trees that are best adapted
and that have a good chance of survival are Rocky
Mountain juniper, ponderosa pine, Siberian elm, Russian-
olive, and hackberry; the shrubs are skunkbush sumac,
lilac, Siberian peashrub, and American plum.

This soil is not well suited to use as homesites
because of the shrink-swell potential and slow runoff.
Houses should be located on a constructed pad to avoid
damage by the ponding caused by slow runoff.
Backfilling foundations and especially basement walls
with coarser textured material can reduce the effects of
shrinking and swelling. Because of slow permeability in
the subsoil, septic tank fields need to be larger than
normal.

Capability subclass lic, nonirrigated, and lle, irrigated.

38—Rago clay loam, occasional overflow. This is a
deep, well drained, nearly level soil on slightly concave
flood plains that are subject to occasional overflow. This
soil formed in loess. The areas are irregular in shape
and range to 800-acres in size. They are mainly in the
northern part of the county. Slopes generally are less
than 2 percent.

Included in mapping and making up about 10 percent
of this map unit are areas of Albinas loam. Also included,
along the edge of sandhills, is a soil that is similar to this
Rago soil in enclosed basins that are as much as 60
acres in size. These basins are at the end of intermittent
drainageways and are ponded for several weeks at a
time.

Typically, the surface layer is grayish brown clay loam
about 10 inches thick. The subsoil is dark grayish brown
heavy silty clay loam about 22 inches thick. The
substratum, to a depth of about 50 inches, is dark
grayish brown, calcareous clay loam. Below that, to a
depth of 60 inches or more, it is light gray, calcareous
loam.
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Permeability is slow. The available water capacity is
high. Surface runoff is slow. Water erosion and soil
blowing are slight hazards. The soil is relatively high in
fertility but is somewhat difficult to till. The areas of this
soil are dissected by a drainage channel that overflows
briefly once in ten years, on the average.

At least 95 percent of the acreage of this soil is
cultivated land. On nonirrigated land, winter wheat is
grown in a crop-fallow system. Corn is the main irrigated
crop.

The main management problem of irrigated cropland is
maintaining soil tilth. Tilth can be maintained by
incorporating crop residue into the surface layer, by
subsoiling once every 3 or 4 years, and by minimizing
tillage.

This soil is suited to sprinkler irrigation or surface
irrigation. Because of slow intake, the water must be
applied slowly, and enough water must be applied to
moisten the soil fairly deep. This is a fertile soil, but the
high yields of irrigated crops can create a nutrient
deficiency. Soil tests can determine the rate at which
fertilizer should be applied. Liberal applications of
phosphorus and nitrogen fertilizers are needed where
substratum material has been exposed by erosion or
land leveling. The infrequent overflow has the potential
for damaging crops. In some fields, low dikes can be
constructed to prevent damage to crops by overflow.

The main concerns in managing nonirrigated cropland
are controlling soil blowing, maintaining soil tilth, and
conserving soil moisture. Soil blowing can be controlled
and moisture conserved by stubble mulch tillage and
stripcropping. Soil tilth can be maintained by
incorporating crop residue into the soil and by subsoiling
every 3 or 4 years to improve soil permeability.
Emergency tillage that leaves clods of soil on the
surface helps to control blowing in periods of combined
wind and drought.

The potential native vegetation on this soil includes
blue grama, buffalograss, western wheatgrass, green
needlegrass, and sedges. Continuous heavy grazing
causes western wheatgrass and green needlegrass to
decrease in the plant community, and blue grama and
buffalograss will increase, forming a dense, low-
producing sod. Range pitting will help to improve
sodbound range. Deferred grazing helps to maintain the
range potential.

Wildlife habitat, especially for openland and rangetand
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed nesting cover is vital for pheasants and
should be planned, especially in areas of intensive
agriculture. The trees and shrubs that are suitable for
use in farmstead windbreaks can be planted to help
improve the habitat for openland. wildlife.

This soil generally is well suited to windbreaks and
environmental plantings. Summer fallow a year before
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planting, supplemental water during planting and in the
early stages of growth, and continued cultivation for
weed control are needed to insure the establishment and
survival of plantings. The trees that are best adapted
and that have a good chance of survival are Rocky
Mountain juniper, ponderosa pine, Siberian elm, Russian-
olive, and hackberry; the shrubs are skunkbush sumac,
lilac, Siberian peashrub, and American plum.

This soil is poorly suited to use as homesites because
of the hazard of flooding.

Capability subclass liw, nonirrigated and irrigated.

39—Razor-Midway complex, 3 to 9 percent siopes.
This complex consists of gently sloping to moderately
sloping soils on dissected slopes along the valleys of the
Republican and Arikaree Rivers in the east-central part
of the county. These soils formed in material that
weathered from calcareous platy shale. The areas of this
complex range to 100 acres in size.

This complex is about 60 percent Razor soil and 20
percent Midway soil. The Razor soil is underlain by shale
at a depth of about 28 inches, and the Midway soil is
underlain by shale at a depth of less than 20 inches.

Included in mapping and making up about 20 percent
of this complex is a soil that is similar to the Razor soil
except that it is more than 40 inches deep to shale. This
soil generally has slopes of less than 3 percent.

The Razor soil is moderately deep, and well drained.
Typically, the surface layer is grayish brown clay loam
about 4 inches thick. The subsoil is brown clay loam
about 9 inches thick. The substratum is light brownish
gray clay about 15 inches thick. Clay shale is at a depth
of about 28 inches.

Permeability is slow. The effective rooting depth is 20
to 40 inches. The .available water capacity is low.
Surface runoff is medium. Water erosion and soil blowing
are moderate hazards.

The Midway soil is shallow and well drained. Typically,
the surface layer is grayish brown, calcareous silty clay
loam about 4 inches thick. The layer below that is light
brownish gray, limy calcareous clay loam about 9 inches
thick. Light brownish gray clay shale is at a depth of
about 13 inches.

Permeability is slow. The effective rooting depth is 6 to
20 inches. The available water capacity is very low.
Surface runoff is medium. Water erosion and soil blowing
are moderate hazards.

These soils are used for grazing and as irrigated and
nonirrigated cropland. These soils are most productive in
areas where irrigation water is available. These soils are
difficult to manage because of the clayey texture of the
surface layer, which results in poor tilth and slow water
intake.

On irrigated cropland, growing cover crops and green
manure crops, leaving crop residue on the soil, and
. rotating grasses and legumes in the cropping system can
help to improve soil tilth and increase the rate of water
intake. Chiseling or subsoiling and minimum tillage can

Soil survey

improve and maintain the aeration in the root zone. Land
leveling and management of irrigation water are needed
for efficient use of water. Water is normally applied in
furrows or corrugations. Fertilizer applied at the rate
determined by soil tests can increase crop yields.

In most areas, these soils have slopes of more than 3
percent and thus, they are only marginally suited to
nonirrigated crops. On nonirrigated land, a system of
fallow alternated with small grains or sorghum is used.
Incorporating crop residue into the surface layer can
help to improve tilth and water intake. Contour farming
and terracing can reduce runoff. Chiseling or subsoiling
and minimum tillage can improve the aeration in the root
zone.

The potential native vegetation on rangeland includes
blue grama, western wheatgrass, and winterfat.
Continuous heavy grazing causes western wheatgrass,
sideoats grama, and winterfat to decrease and causes
blue grama, buffalograss, and forbs to increase.

Mechanical practices such as range pitting and
contour furrowing and proper range use including
deferred grazing can improve and maintain native range.

Nonirrigated cropland can be converted to grass by
planting western wheatgrass, crested wheatgrass, and
blue grama into a prepared seedbed or, when moisture
conditions are favorable, into the clean, firm stubble of
sorghum or millet. In some areas, timely mowing at a
height of 10 to 12 inches or applying herbicides is
necessary to control weeds.

Rangeland wildlife, including antelope, cottontail,
coyote, and scaled quail, are best adapted to the habitat
on this clayey soil. Forage production typically is low,
and proper livestock grazing management is necessary if
wildlife and livestock are to share the range. Livestock
watering facilities, which are used by some wildlife, need
to be established to improve the habitat. On irrigated
land, openland wildlife can be encouraged by providing
food and cover.

This soil is very poorly suited to windbreaks and
environmental plantings. Onsite investigation is needed
to determine if plantings are feasible.

These soils are poorly suited to use as sites for
houses and septic tank disposal systems because of the
high shrink-swell potential and slow permeability.
Foundations or basement walls need to be specially
designed to overcome the high shrink-swell potential.
Septic tank filter fields can be installed on a constructed
pad of more permeable material. These soils can be
used for sewage lagoons, but the lagoons need to be
sealed to prevent seepage through shale crevices.

Capability subclass Vle, nonirrigated, and Ve, irrigated.

40—Richfield siit loam. This is a deep, well drained,
level and nearly level soil on smooth plains in the
northwestern part of the county. It formed in loess. The
mapped areas range to 1,000 acres in size.

Included in the mapped areas is Rago loam, which
makes up as much as 10 percent of this map unit. In
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some areas, as much as 2 acres in size, the soil is
eroded, and the pale brown, loamy substratum material
is exposed.

Typically, the surface layer is brown silt loam about 3
inches thick. The upper part of the subsoil is brown clay
loam about 7 inches thick, and the lower part is dark
grayish brown and pale brown silty clay loam about 18
inches thick. The substratum, to a depth of 60 inches or
more, is light gray silt loam.

Permeability is moderately slow. The available water
capacity is high. The effective rooting depth is more than
60 inches. Surface runoff is slow. Water erosion is a
slight hazard, and soil blowing is a moderate hazard.

More than 95 percent of the acreage of this soil is
cultivated land. About 60 percent of this land is used for
nonirrigated winter wheat, and the rest is used for
irrigated corn and sugar beets. This soil is well suited to
crops because it has a high water-holding capacity.

The main concerns in managing irrigated cropland are
controlling soil blowing and maintaining soil tilth. Soil
blowing can be controlled by leaving crop residue on the
surface to protect the soil when crops are not grown.
Soil tilth can be maintained by incorporating crop residue
into the surface layer, by chiseling once every 3 or 4
years, and by minimizing tillage.

This soil is suited to sprinkler irrigation or surface
irrigation. Because of slow intake, the water must be
applied slowly, and enough water must be applied to
moisten the soil fairly deep. This is a fertile soil, but the
high yields of irrigated crops can create a nutrient
deficiency. Soil tests can determine the rate at which
fertilizer should be applied. Liberal applications of
phosphorus and nitrogen fertilizers are needed where
substratum material has been exposed by erosion or
land leveling.

The main concerns in managing nonirrigated cropland
are controlling soil blowing, maintaining soil tilth, and
conserving soil moisture. The essential practices for
controlling soil blowing and conserving moisture are
stubble muich tillage and stripcropping. Farming on the
contour and terracing help to reduce surface runoff and
conserve water. Soil tilth can be maintained by
incorporating crop residue into the soil and by chiseling
every 3 or 4 years to improve soil permeability.
Emergency tillage that leaves clods of soil on the
surface helps to control soil blowing in periods of
combined wind and drought.

The potential native vegetation on this soil includes
blue grama, buffalograss, western wheatgrass, green
needlegrass, and sedges. Continuous heavy grazing
causes western wheatgrass and green needlegrass to
decrease and causes blue grama and buffalograss to
increase, forming a dense, low-producing sod.
Continuous overuse will result in the invasion of red
three-awn, broom snakeweed, cactus, fringed sagebrush,
and other annuals. Range pitting can help to improve
sodbound range. Proper grazing use, including deferred
grazing, can help to maintain the range potential.
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Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed nesting cover is vital for pheasants and
should be planned for, especially in areas of intensive
agriculture. Farmstead windbreaks can provide food and
excellent cover for openiand wildlife.

This soil is generally well suited to windbreaks and
environmental plantings. Summer fallow a year before
planting, supplemental water during planting and in the
early stages of growth, and continued cultivation for
weed control are needed to insure the establishment and
survival of plantings. The trees that are best adapted
and that have a good chance of survival are Rocky
Mountain juniper, ponderosa pine, Siberian elm, Russian-
olive, and hackberry; the shrubs are skunkbush sumac,
lilac, Siberian peashrub, and American plum.

This soil is suited to use as homesites, but the shrink-
swell potential and low soil strength are limitations.
Foundation footings need to be wide enough to provide
a safety margin of support for the weight of buildings.
Backfilling foundations with coarser textured material can
reduce the effects of shrinking and swelling. The
permeability in the subsoil is a limitation for septic tank
filter fields. Placing leach lines below the subsoil can
help alleviate this problem.

Capability subclass llc, nonirrigated, and lle, irrigated.

41—Stoneham loam. This is a deep, well drained,
nearly level soil on smooth plains on high terraces in the
southeastern part of the county. This soil formed in wind-
reworked old alluvium. The areas range to 400 acres in
size. Slopes are 0 to 3 percent.

Included in mapping are Ascalon fine sandy loam and
Kim loam, which each make up as much as 10 percent
of this map unit. The Ascalon soil is in elongated areas
on slightly concave slopes. The Kim soil is in elongated
areas on convex slopes.

Typically, the surface layer is grayish brown loam
about 3 inches thick. The upper part of the subsoil is
brown clay loam about 4 inches thick, and the lower part
is light brown sandy clay loam 7 inches thick. The
substratum, to a depth of 60 inches or more, is pink,
calcareous sandy clay loam.

Permeability is moderate. The available water capacity
is moderate. The effective rooting depth is 60 inches or
more. Surface runoff is slow. Water erosion is a slight
hazard, and soil blowing is a moderate hazard.

About 30 percent of the acreage of this unit is irrigated
and nonirrigated cropland, and 70 percent is native
rangeland. Wheat is grown in a crop-fallow system
because precipitation is insufficient for annual cropping.
Alfalfa is the main irrigated crop.

The main concerns in managing irrigated cropland are
controlling soil blowing and maintaining soil fertility and
tilth. Soil blowing can be controlled by leaving crop
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residue on the surface or by incorporating it into the
surface layer. Incorporating residue into the surface layer
also improves soil tilth and water intake and reduces
erosion. Minimizing tillage helps to maintain tilth and
reduce erosion. Fertilizer is needed because this soil is
relatively low in nitrogen. Phosphorus is needed if alfalfa
is grown. Grasses and legumes grown in rotation about
one-fourth of the time help to maintain good tilth and
fertility and to improve water intake.

This soil is best suited to sprinkler irrigation. Surface
irrigation in furrows or corrugations can also be used.
Water must be applied slowly enough to avoid runoff,
and enough water must be applied to moisten the soil
fairly deep.

The main concerns in managing nonirrigated cropland
are controlling soil blowing and conserving soil moisture.
The essential soil conservation practices are stubbie
mulch tillage and stripcropping. Where soil slopes are
long enough to permit their use, terracing and contour
farming are effective in reducing runoff.

The potential native vegetation on this soil includes
blue grama, buffalograss, western wheatgrass, green
needlegrass, and sedges. Continuous heavy grazing
causes western wheatgrass and green needlegrass to
decrease; blue grama and buffalograss will increase,
forming a dense sod. Continued overuse will result in the
invasion of red three-awn, broom snakeweed, cactus,
fringed sagebrush, and other undesirable plants. Proper
grazing use, including deferred grazing, can help to
maintain the range potential. Mechanical practices, such
as contour furrowing and range pitting, can help to
improve sodbound range and to reduce runoff.

Cultivated fields can be converted to grass by planting
a mixture selected from the wheatgrasses, blue grama,
and sideoats grama into the clean, firm stubble of millet
or grain sorghum.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed nesting cover is vital for pheasants.
Rangeland wildlife, for example, the pronghorn antelope,
can be encouraged by developing livestock watering
facilities, by properly grazing livestock, and by range
seeding, where needed.

This soil generally is well suited to windbreaks and
environmental plantings. Summer fallow a year before
planting, supplemental water during planting and in the
early stages of growth, and continued cultivation for
weed control are needed to insure the establishment and
survival of plantings. The trees that are best adapted
and that have a good chance of survival are Rocky
Mountain juniper, ponderosa pine, Siberian elm, Russian-
olive, and hackberry; the shrubs are skunkbush sumac,
lilac, Siberian peashrub, and American plum.

This soil is well suited to use as homesites and septic
tank filter fields.

Soil survey

Capability subclass IVe, nonirrigated, and llle, irrigated.

42—Terry loamy sand. This is a moderately deep,
well drained soil on smooth plains in the south-central
part of the county. It formed in wind-sorted calcareous
material that derived from sandstone bedrock. Slopes
range from 1 to 6 percent but are mainly about 3.
percent. Mapped areas range to 200 acres in size.

Included in the mapped areas are Canyon loam and
Dioxice fine sandy loam, which make up about 10
percent of this map unit, and Haxtun loamy sand, which
makes up 5 percent. The Haxtun soil is in swales, and
the Canyon and Dioxice soils are on ridges and knolls.

Typically, the surface layer is grayish brown loamy
sand about 7 inches thick. The subsoil is grayish brown,
brown, and light brownish gray loam about 19 inches
thick. Fractured sandstone rock is at a depth of 26
inches.

Permeability is moderately rapid. The available water
capacity is low. The effective rooting depth is 20 to 34
inches. Surface runoff is slow. Water erosion is a slight
hazard, and soil blowing is a severe hazard.

More than 95 percent of the acreage of this map unit
is rangeland. Some small areas are part of irrigated
cropland or have been seeded to grass. The main
concern in managing irrigated cropland is controlling soil
blowing. Light frequent applications of water make the
most efficient use of water.

The potential native vegetation is dominantly sand
bluestem, needleandthread, prairie sandreed,
switchgrass, and blue grama. Continuous heavy grazing
causes needleandthread, switchgrass, and prairie
sandreed to decrease in the plant community and
causes blue grama, sand sagebrush, and sand dropseed
to increase. Extreme heavy use will cause annual weeds
and grasses to invade the plant community.

Because of the limited water-holding capacity of the
soil, proper range use is continually needed to maintain
the range potential. Proper use includes deferred grazing
and, in places, seeding and management of sand
sagebrush.

The range condition can be improved by interseeding
at the rate recommended for pure live seed of a mixture
selected from sand bluestem, little bluestem,
switchgrass, prairie sandreed, indiangrass, and Indian
ricegrass. After interseeding, grazing should be deferred
until the fall of the second growing season.

Wildlife habitat, especially for rangeland wildlife, is an
important secondary use for this soil. Rangeland wildlife,
for example, the pronghorn antelope, can be encouraged
by developing livestock watering facilities, by properly
grazing livestock, and by range seeding, where needed.

This soil generally is poorly suited to windbreaks and
environmental plantings because of the limited rooting
depth and the low water-holding capacity.

This soil is suitable for use as sites for houses that do
not have a basement. The underlying rock hinders
basement construction but is rippable using construction
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machinery. The underlying rock makes the soil very
poorly suited to use as septic tank filter fields. if leach
fields can not be placed in nearby suitable soils, special
effluent designs will be needed.

Capability subclass Vle, nonirrigated, and IVe, irrigated.

43—Valent sand, 1 to 9 percent slopes. This is a
deep, excessively drained soil on sandhills in the
northeastern and southwestern parts of the county. It
formed in eolian sand. The areas range to 1,500 acres in
size. Slopes are mainly 3 to 9 percent.

Included in the mapped areas are Haxtun loamy sand,
which makes up 10 percent of the map unit, and Dailey
loamy sand, which makes up 20 percent. The Haxtun
soil generally is in depressions between sandhills, and
the areas are 1 to 7 acres in size. The Dailey soil is on
the concave part of slopes, and the areas are 5 to 40
acres in size. Also included are many blowouts, 5 acres
or less in size. On the average, there are 4 blowouts per
square mile in this unit.

Typically, the surface layer is grayish brown sand
about 4 inches thick. The underlying material, to a depth
of 60 inches or more, is pale brown sand. In places
along the Arikaree River, the soil material above a depth
of 40 inches is calcareous.

Permeability is very rapid. The available water capacity
is low. The effective rooting depth is more than 60
inches. Surface runoff is slow. Water erosion is a slight
hazard, and soil blowing is a severe hazard.

More than 80 percent of the acreage of this map unit
is native rangeland. The rest is irrigated cropland. Corn is
the main crop. Other crops include grain sorghum,
alfalfa, and pasture grasses. This soil is only marginally
suited to cultivation because it is droughty and soil
blowing is a severe hazard.

The main concerns in managing irrigated cropland are
controlling water erosion and soil blowing and
maintaining soil fertility and the organic matter content.
Soil blowing can be minimized by leaving crop residue on
the surface as standing stubble when crops are not
grown. Crops can be seeded directly into the crop
residue, which serves as a protective mulch that helps
prevent damage to young crops by soil blowing. Grasses
and legumes grown in rotation up to half of the time help
to maintain the organic matter content. Decomposition of
organic matter in the soil has a stabilizing effect that
helps this soil resist soil biowing.

This soil is suited only to sprinkler irrigation. Frequent
light applications of water make the most efficient use of
water and reduce erosion. On short steep slopes, gullies
can form in the wheel path of sprinklers. This problem
can be prevented by avoiding overirrigation and by
maintaining irrigation equipment in good condition.
Fertilizers that add large quantities of nitrogen and
phosphorus to the soil are needed for profitable crop
yields. Soil tests and anticipated yields should be used to
estimate application rates.

The potential native vegetation on this soil is
dominantly sand bluestem, needleandthread, prairie
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sandreed, and blue grama. If the range deteriorates,
prairie sandreed, switchgrass, and sand bluestem
decrease in number, and blue grama, sand sagebrush,
and yucca increase. Soil blowing is a hazard on
overgrazed range. The main conservation practices on
rangeland are sand sagebrush management, fencing,
livestock water development, and deferred grazing.

Interseeding can help improve range in poor condition.
A mixture of pure live seed selected from sand bluestem,
little bluestem, sideoats grama, prairie sandreed, Indian
ricegrass, switchgrass, and indiangrass should be
seeded at the recommended rate. After seeding, grazing
should be deferred until the end of the second growing
season.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed nesting cover is vital for pheasants.
Rangeland wildlife, for example, the pronghorn antelope,
can be encouraged by developing livestock watering
facilities, by properly grazing livestock, and by range
seeding, where needed. The trees and shrubs
recommended for use in farmstead windbreaks can also
improve the habitat for openland wildlife.

This soil is fairly well suited to windbreaks and
environmental plantings. Soil blowing and the limited
available water capacity are the principal limitations to
establishing trees and shrubs. Trees need to be planted
in shallow furrows and vegetation maintained between
the rows. Supplemental irrigation is needed to insure the.
survival of plantings. The trees that are best adapted
and that have a good chance of survival are Rocky
Mountain juniper, ponderosa pine, and Siberian eim; the
shrubs are skunkbush sumac, lilac, and Siberian
peashrub.

This soil is suited to use as homesites and septic tank
filter fields. Blowing sand can be a problem on
construction sites.

Capability subclass Vle, nonirrigated, and IVe, irrigated.

44—Valent sand, 9 to 15 percent slopes. This is a
deep, excessively drained soil on sandhills, mainly in the
northeastern part of the county. It formed in eolian sand.
The areas range to 2,000 acres in size.

Included in mapping and making up as much as 15
percent of this map unit is Dailey loamy sand. This soil is
in depressions between sandhills, and the areas are 1 to
5 acres in size. Also included are many blowouts, 5
acres or less in size. On the average, there are 8 to 12
blowouts per square mile in this map unit.

Typically, the surface layer is grayish brown sand
about 4 inches thick. The underlying material, to a depth
of 60 inches or more, is pale brown sand.

Permeability is very rapid. The available water capacity
is low. The effective rooting depth is more than 60
inches. Surface runoff is slow. Water erosion is a
moderate hazard, and soil blowing is a severe hazard.
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Nearly all of this map unit is native rangeland. Proper
range management is necessary to control erosion. This
soil is not suited to irrigation because the steep slopes
make erosion control unfeasible.

The potential native vegetation on this soil is
dominantly sand bluestem and prairie sandreed. If the
range deteriorates, prairie sandreed and sand bluestem
will decrease in number, and sand sagebrush, blue
grama, hairy grama, sandhill muhly, and wormwood
sagebrush will increase. Grazing must be light to
moderate because of the hazard of soil blowing:

The main conservation practices on rangeland are
sand sagebrush management, fencing, livestock water
development, and deferred grazing.

wildlife habitat, especially for rangeland wildlife, is an
important secondary use for this soil. Rangeland wildlife,
for example, the pronghorn antelope, can be encouraged
by developing livestock watering facilities, by properly
grazing livestock, and by range seeding, where needed.

This soil is poorly suited to windbreaks and
environmental plantings. Onsite investigation is needed
to determine if plantings are feasible.

This soil is moderately suited to use as homesites and
septic tank filter fields. Slope is the main limitation to
these uses. Blowing sand can be a problem on
homesites.

Capability subclass Vlle, nonirrigated, and Vle,
irrigated.

45—Valent sand, 15 to 45 percent slopes. This is a
deep, excessively drained, hilly soil on sandhills in the
northeastern part of the county. It formed in eolian sand.
The mapped areas range from 40 to 1,800 acres in size.

Included in mapping are many blowouts, 5 acres or
less in size. In this map unit, there are between 30 and
50 blowouts per square mile.

Typically, the surface layer is grayish brown sand
about 4 inches thick. The underlying material, to a depth
of 60 inches or more, is pale brown sand.

Permeability is very rapid. The available water capacity
is low. The effective rooting depth is 60 inches or more.
Surface runoff is slow. Water erosion is a moderate
hazard, and soil blowing is a severe hazard.

Nearly all of this map unit is native rangeland.

The potential native vegetation on this soil is
dominantly sand bluestem and prairie sandreed.
Deterioration of the range causes these two grasses to
decrease in number and causes sand sagebrush, hairy
grama, blue grama, and wormwood sagebrush to
increase. Grazing must be light to moderate because of
the hazard of soil blowing.

The main conservation practices on rangeland are
sand sagebrush management, fencing, livestock water
development, and deferred grazing.

Wwildlife habitat, especially for rangeland wildlife, is an
important secondary use for this soil. Rangeland wildlife,
for example, the pronghorn antelope, can be encouraged
by developing livestock watering facilities, by properly
grazing livestock, and by range seeding, where needed.

Soil survey

This soil is poorly suited to use as homesites because
of the steep slopes and loose sand.
Capability subclass Vlle, nonirrigated.

46—Valent-Blownout land complex, 1 to 25 percent
slopes. This complex consists of areas of Valent sand
that have many blowouts. The areas generally are
rounded or oval and range to 40 acres in size. They are
on sandhills. This complex is about 40 percent Valent
sand, 40 percent Blownout land, and 20 percent areas of
bare dune sand.

The Valent soil is deep and excessively drained. It
formed in eolian sand. Typically, the surface layer is
grayish brown sand about 4 inches thick. The underlying
material, to a depth of 60 inches or more, is pale brown
sand.

Permeability is very rapid. The available water capacity
is low. Water erosion is a moderate hazard, and soil
blowing is a severe hazard.

Blownout land is areas of shallow depressions that
have flat or irregular floors formed by more resistant
layers of underlying material. Hummocks or small sand
dunes are also included in Blownout land. The floors are
barren or have a sparse cover of red three-awn and
other annuals. The hummocks and dunes have a sparse
cover of blowout grass, prairie sandreed, hairy grama,
sand dropseed, and sand bluestem.

This complex can be reclaimed by first fencing the
areas to exclude livestock. After fencing, a mixture of
adapted grasses and legumes should be interseeded
early in spring or late in fall, when moisture conditions
are most favorable for germination. Adapted species
include big bluestem, sand bluestem, sideoats grama,
prairie sandreed, sand lovegrass, alfalfa, yellow
sweetclover, switchgrass, indiangrass, and sand
dropseed. In some areas, straw mulching is necessary to
stabilize biowing sand until the grasses or weeds are
established. After grasses begin to grow, light applications
of nitrogen fertilizer, along with favorable moisture, can
speed growth. Grazing by livestock should be postponed
for at least three years.

Capability subclass Viie, nonirrigated.

47—Vona loamy sand. This is a deep, well drained
soil on smooth plains in the southern part of the county.
It formed in eolian sand. The areas of this soil are
irregular in shape and range to 400 acres in size. Slopes
are less than 3 percent.

Included in the mapped areas are Haxtun loamy sand,
which makes up about 15 percent of the map unit, and
Valent sand, which makes up less than 5 percent. The
Haxtun soil is in swales or shallow depressions, and the
Valent soil is on gentle slopes along the perimeter of the
mapped areas.

Typically, the surface layer is light brownish gray loamy
sand about 18 inches thick. The subsoil is brown fine
sandy loam about 16 inches thick. The substratum, to a
depth of 44 inches, is white very fine sandy loam. Below
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that, to a depth of 60 inches or more, it is very pale
brown loamy fine sand.

Permeability is moderately rapid. The available water
capacity is moderate. The effective rooting depth is more
than 60 inches. Runoff is slow. Water erosion is a slight
hazard, and soil blowing is a severe hazard.

About two-thirds of the acreage of this map unit is
used for grazing. The rest is used for nonirrigated feed
crops or for sprinkler-irrigated corn.

The main concerns in managing irrigated cropland are
controlling soil blowing, which can result in large losses
of the organic matter in the soil, and maintaining soil
fertility. Soil blowing can be controlled by leaving crop
residue lying on the surface or as standing stubble when
crops are not grown. Crops can be seeded directly into
the crop residue, which serves as a protective muich
that helps to prevent damage to young crops by soil
blowing. Grasses and legumes grown in rotation about
one-fourth of the time help to restore organic matter lost
by soil blowing. Decomposition of organic matter in soil
has a stabilizing effect that helps the soil resist soil
blowing.

This soil is best suited to sprinkler irrigation. Frequent
light applications of water, particularly early in the
growing season, make the most efficient use of water.
Fertilizers that add nitrogen and phosphorus to the soil,
applied at rates determined by soil tests, normally
increase the yield of irrigated crops. Liberal applications
of nitrogen and phosphorus fertilizers are needed where
substratum material has been exposed by land leveling
or erosion.

The main concerns in managing nonirrigated cropland
are controlling soil blowing and conserving soil moisture.
The essential conservation practices are leaving crop
residue on the soil, stubble mulch tillage, and
stripcropping. Light applications of nitrogen fertilizer
normally will result in larger amounts of crop residue
which helps to reduce soil blowing and trap snow. The
soil needs a protective cover at all times. Row crops
grown annually or alternated with small grains can
provide enough crop residue to protect the soil.

The potential native vegetation is dominantly sand
bluestem, needleandthread, prairie sandreed,
switchgrass, and blue grama. Continuous heavy grazing
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will cause sand bluestem, needleandthread, switchgrass,
and prairie sandreed to decrease in the plant community,
and blue grama, sand sagebrush, and sand dropseed will
increase. Extreme heavy use causes annual weeds and
grasses to invade. The essential conservation practices
on rangeland are deferred grazing and management of
sand sagebrush.

Overgrazed rangeland can be improved by
interseeding with a mixture selected from sand bluestem,
little bluestem, sideoats grama, prairie sandreed, blue
grama, Indian ricegrass, switchgrass, and indiangrass.
Nonirrigated cropland can be converted to grass by
seeding wheatgrasses, sand bluestem, switchgrass, and
indiangrass directly into the clean, firm stubble of
sorghum or millet.

Wildlife habitat, especially for openland and rangeland
wildlife, is an important secondary use for this soil.
Habitat favorable for ring-necked pheasant, mourning
dove, and many nongame species can be developed on
cropland by establishing nesting and escape cover.
Undisturbed nesting cover is vital for pheasants.
Rangeland wildlife, for example, the pronghorn antelope,
can be encouraged by developing livestock watering
facilities, by properly grazing livestock, and by range
seeding, where needed.

The trees and shrubs recommended for use in
farmstead windbreaks can be planted to improve the
habitat for openland wildlife.

This soil generally is suited to windbreaks and
environmental plantings. Soil blowing is the principal
limitation to establishing trees and shrubs. This limitation
can be overcome by cultivating only in the tree row and
by leaving a strip of vegetation between the rows.
Supplemental irrigation is necessary at the time of
planting and during dry periods. The trees that are best
adapted and that have a good chance of survival are
Rocky Mountain juniper, ponderosa pine, Siberian elm,
Russian-olive, and hackberry; the shrubs are skunkbush
sumac, lilac, and Siberian peashrub.

This soil is well suited to use as homesites and septic
tank filter fields. Soil blowing is a problem on
construction sites.

Capability subclass IVe, nonirrigated, and llle, irrigated.
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use and management of the soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses 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 woodland; 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

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.

According to figures obtained from the county
assessor's office, about 589,700 acres, or about 40
percent of Yuma County, was used for crops and
pasture in 1976. Of this total, 387,400 acres is
nonirrigated cropland, 185,200 acres is irrigated
cropland, and 17,100 acres is meadows and pastures.
Most of the remaining acreage in the county is
rangeland; a small percentage is town sites, rural
commercial land, or lakes and streams.

Ascalon, Haxtun, Keith, Kuma, Manter, Platner, Rago,
and Richfield soils are the main soils used for crops in
Yuma County. These soils have good potential for
increased food production. Food production can be
increased by extending the latest crop production
technology to all the cropland in the county. For
example, an alternative to summer fallow can be found
for some or all of the approximately 133,000 acres that
lie idle each year.

Soil blowing is the major problem on all the cropland
in the county. In general, the hazard of soil blowing
increases in proportion to the content of sand in the soil.

On cropland soils that have more than 3 percent
slopes, water erosion can be a problem. Sheet, rill, and
gully erosion are three forms of water erosion. They are
distinguished one from another by the relative depth and
stability of the channels cut by runoff.

The loss or alteration of soil by erosion is damaging to
the natural environment in two ways. First, productivity is
reduced as the surface layer is eroded and subsoil
material is incorporated into the plow layer. Erosion of
the surface layer is especially damaging to soils that
have a clayey subsoil, for example, Platner, Richfield,
and Rago soils, and to soils that have a layer below the
subsoil that restricts the depth of the root zone, for
example, lliff soils. Second, soil erosion on farmland
results in sedimentation in streams. Controlling erosion
reduces the pollution of streams by sediment and
improves the quality of water for municipal use, for
recreation use, and for fish and wildlife.

Erosion and soil blowing on cropland can be controlled
by using a conservation cropping system. A conservation
cropping system includes the use of grasses and
legumes in rotation as well as cropping sequences in
which the soil can be conserved and productivity
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maintained without the use of such crops. It also
maintains a vegetative cover on the soil that helps to
control erosion so that the productivity of the soils is not
reduced and streams are not endangered by
sedimentation.

Conservation cropping systems vary according to the
needs of the soil and the intensity of use. In Yuma
County, irrigated cropland and nonirrigated cropland
differ significantly in intensity of use and management
needs.

The nonirrigated cropland in Yuma County is mainly in
areas of well drained, nearly level, hardland soils that
have a loam, silt loam, or loam surface layer. These soils
have a high available water capacity. They are about 2
percent organic matter and have a stable structure that
resists soil blowing. These hardland soils have long
gentle slopes and thus are well suited to contour farming
and terracing, which help to reduce runoff. They are well
suited to hard red winter wheat; however, the semiarid
climate precludes the annual cropping of wheat. On
these soils, wheat is alternated with summer fallow to
conserve moisture for the crop that follows.

Sandy loam soils also are used as nonirrigated
cropland. Because the structure of these soils is not so
stable as that of the hardland soils, sandy loam soils are
subject to soil blowing and are readily depleted of
organic matter. They have slopes that generally are too
short and irregular for contour farming or terracing.
Because of the hazard of soil blowing, summer fallow is
more hazardous to sandy loam soils than to hardland
soils.

The conservation cropping system used on
nonirrigated cropland should be designed to control soil
blowing, reduce runoff, and conserve soil moisture. It
normally consists of winter wheat alternated with fallow
or a row crop. On soils that are badly eroded, the
cropping system can include converting the soils to a
permanent cover or grass.

In a conservation cropping system on nonirrigated
cropland, repeated tillage is necessary to control weeds
and volunteer small grain and to loosen the soil to
improve water penetration. Delaying tillage as long as
possible and minimizing the number of operations can
preserve the crop residue and soil tilth and reduce the
evaporation of soil - moisture. Subsurface tillage
equipment such as sweeps, blades, and rod weeders
can be used to maintain wheat stubble on the surface.
This equipment is less apt to cause tillage pans in the
soil than is disc-type equipment. The soil should not be
tiled when it is very moist. After harvest, chemical
spraying can be used instead of tillage to control weeds
and volunteer small grain. This also conserves soil
moisture and preserves stubble, which helps to trap
sSnow.

On sandy loam soils, a cropping system of winter
wheat alternated with corn or grain sorghum is
recommended rather than a crop-fallow system. This
system minimizes loss of soil and organic matter through
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soil blowing; however, it can reduce yields in some
years. Light applications of nitrogen fertilizer in fall or
early in spring can increase the amount of crop residue
produced on sandy loam soils and usually increases
crop yields.

On some saoils, chiseling is necessary every few years
to shatter restrictive layers that form beneath the plow
layer. Richfield and Platner soils are especially
susceptible to the formation of tillage pans. Chiseling
should take place when the soil is relatively dry.
Chiseling can be used for tillage pans within a depth of
16 inches. For tillage pans deeper than 16 inches, such
as those that tend to form in Rago soils, subsoiling is
necessary.

Stripcropping is effective in controlling soil blowing and
water erosion on nonirrigated cropland. Field
stripcropping consists of growing crops in strips across
the general slope of the land. The crops are arranged so
that a strip of grass or other close-growing crop is
alternated with a clean-tilled crop or fallow. Contour
stripcropping is the arrangement of such strips along the
contour of the land. Wind stripcropping consists of wind-
resistant crops alternated with fallow or row crops in
strips arranged at right angles to the prevailing wind.

Emergency tillage is sometimes necessary to control
soil blowing in periods of extreme drought and wind,
which occur most often in early spring. Emergency tillage
consists of roughening the soil surface with tillage
implements. Duckfoot or chisel-type implements are
used on hardland soils such as Platner, Richfield, and
Kuma soils. Lister-type implements are used on sandy
soils such as Manter soils. To be effective, chiseling
must penetrate the soil to a depth of four or more
inches, and listing must leave a ridge at least six inches
above the furrow bottom.

The soils that are the best suited to use as irrigated
cropland generally are those that are the best suited to
use as nonirrigated cropland. However, because the
climatic limitation of dryness can now be overcome
through irrigation, all soils ranging from sands to clay
loams can be used as irrigated cropland. Sprinkler
systems are being used on the sandy Valent soils.
However, the rolling and hilly Valent soils generally are
unsuited to irrigation because of their sandy texture and
steep slopes. The gently rolling Valent soils are
marginally suited to irrigation; they require frequent light
applications of water to maintain soil moisture and to
reduce losses of water and nitrogen through leaching.
Land leveling in areas of Valent soils generally is not
beneficial because it destroys the surface layer, which
results in the loss of organic matter and increases the
hazard of soil blowing.

Under irrigation management, crop residue is normally
produced in abundance and can be used to protect the
soil. Livestock should not be grazed too heavily in fall
because the protective cover of residue will be lost and
the trampling will compact the soil.

Minimum tillage generally is necessary on irrigated
hardland soils to maintain soil tilth. Crop residue, grasses
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and legumes grown in rotation, and barnyard manure
can be worked into the soil to increase the organic
matter content and to help maintain tilth. Soils should
not be tilled when they are very moist. On sandy soils
minimum tillage preserves the protective cover. One
form of minimum tillage commonly used on sandy soils
consists of seeding directly into the residue of the
previous crop and at the same time applying fertilizer
and preemergence chemical weed inhibitor to the soil.
The crop residue serves as a protective mulch for
emerging seedlings.

The irrigation methods used in Yuma County include
sprinkler irrigation and surface irrigation by furrows,
corrugations, or controlled flooding.

Sprinkler irrigation is the most widely used irrigation
system in Yuma County. It can be used for all crops
grown in the county and on all soils normally cropped.
Sprinkler irrigation is particularly well suited to sandy
soils that require frequent light applications of water and
are in areas where land leveling is difficult because of
the hazard of soil blowing and the uneven surface.

Under sprinkler irrigation, the rate at which water is
applied and the amount of water applied can be
controlled, and fertilizer can be metered into the water
so that little is lost through runoff. The disadvantages of
sprinkler irrigation are the high initial cost of installation,
high evaporation losses on hot days, uneven distribution
on very windy days, and the high power consumption
needed to maintain nozzle pressure.

The nearly level Kuma and Rago soils, which require
little land leveling, are well suited to surface irrigation. On
these soils, water can be applied in furrows, in
corrugations, or by flooding within borders, depending on
the crop grown. With some land leveling, Platner and
Richfield soils are well suited to irrigation by furrows or
corrugations.

On soils that have long gentle slopes, field ditches on
the contour can be used to control flood irrigation or to
release water into corrugations. They can be used to
irrigate areas of the gently undulating Colby and Ascalon
soils.

Under surface irrigation, land leveling costs can be
high, and water can not be controlled so well as under
sprinkler irrigation. Gated pipe on the contour can be
used instead of field ditches to provide better control of
irrigation water. In some systems, tailwater recovery pits
are used to intercept runoff from surface-irrigated land;
however, they should not be used as a substitute for
good irrigation management.

Soil fertility generally is adequate for nonirrigated crops
on the neutral or mildly alkaline soils in Yuma County.
Under irrigation, the fertility reserve of soils can be
depleted, and secondary soil amendments and trace
elements are needed on some soils in addition to the
primary crop nutrients. For best results, fertilizers should
be applied based on soil tests and on the needs and
expected yield of the crop. The Cooperative Extension
Service can help to determine the kinds and amount of
fertilizer to apply.
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Soil drainage is not a major problem in Yuma County.
The only poorly drained soils are along live streams and
in low places in the sandhill valleys. The poorly drained
Las Animas and Platte soils, which make up about 9,100
acres in the county, are used mainly as pasture and
hayland. They are well suited to these uses.

The field crops commonly grown in the county, in
order of importance, are winter wheat, corn for grain,
hay, sorghum for grain, sugar beets, corn for silage, and
dry beans. The acreage of sugar beets and dry beans
fluctuates widely, depending on prices. Barley, oats, and
spring wheat are grown to a limited extent. Millet is
grown in some wheat fields made unsuitable for wheat
by soil blowing in periods of drought.

ylelds 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 erosion control;
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.

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.

iand 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
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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 (4). 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. Only
class and subclass are used in this survey. These levels
are defined in the following paragraphs.

Capability classes, the broadest groups, are
designated by Roman numerals | through VIIl. The
numerals 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 Il soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

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

Class VIl soils and miscellaneous areas have
limitations that nearly preclude their use for commercial
crop production.

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, e, w, s, or
¢, to the class numeral, for example, 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
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.

Soil survey

rangeland

Carl S. Fonte and Harvey A. Sprock, range conservationists, Soil
Conservation Service, helped prepare this section.

Since the county was settled, the acreage of
rangeland in Yuma County has been reduced by nearly
50 percent through conversion to cropland. In recent
years, the rangeland has been converted mainly to
pastureland and cropland under irrigation management.

The average size of ranches in the county is about
2,000 acres. Many ranches are used for farm crops as
well as livestock. The livestock in Yuma County mainly is
cattle in cow-calf operations. Some yearlings are
purchased for grazing the spring and summer forage
crops.

Sound range management based on information in this
soil survey and in rangeland inventories results in
increased rangeland productivity (fig. 8).

The soils in Yuma County have been grouped into 13
range sites. The range sites of the sandhill areas are the
Deep Sand, Choppy Sand, Sandy Plains, and Sandhiil
Swale.

The hardland soils are mainly in the Loamy Plains
range site. The more sloping and steep hardland soils
are in the Loamy Slopes range site.

Steep broken land including the rocky, gravelly, or
eroded loess soils is included in the Limestone Breaks,
Gravel Breaks, and Loess Breaks range sites.

The soils on bottomlands, or meadow areas, along the
Arikaree River and along the North and South Forks of
the Republican River are included in the Sandy Meadow,
Salt Meadow, Wet Meadow, or Sandy Bottomland range
sites.

The conservation practices that are effective on these
range sites are sand sagebrush management, range
seeding and fencing, range pitting or furrowing on the
contour, water spreading, stock water development
(ponds, pits, wells, springs, pipelines, and tanks), proper
grazing use, and deferred grazing. Deferred grazing, if
combined with well planned structural practices, can
increase the total amount of usable forage more than
any other single practice. It has been used extensively
on rangeland in the sandhills and has been very
effective.

In areas that have similar climate and topography,
differences in the kind and amount of vegetation
produced on rangeland are closely related to the kind of
soil. Effective management is based on the relationship
between the soils and vegetation and water.

Table 6 shows, for each soil, the range site; the total
annual production of vegetation in favorable, normal, and
unfavorable years; the characteristic vegetation; and the
average percentage of each species. Explanation of the
column headings in table 6 follows.

A range site is a distinctive kind of rangeland that
produces a characteristic natural plant community that
differs from natural plant communities on other range
sites in kind, amount, and proportion of range plants.
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Figure 8.—Rangeland on Julesburg loamy sand, 0 to 3 percent slopes. The pasture on the right has been managed to control
sagebrush and to restore the potential plant community, and thus it is more productive than the pasture on the left.

The relationship between soils and vegetation was
established during this survey; thus, range sites generally
can be determined directly from the soil map. Soil
properties that affect moisture supply and plant nutrients
have the greatest influence on the productivity of range
plants. Soil reaction, salt content, and a seasonal high
water table are also important.

Total production is the amount of vegetation that can
be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. It includes all vegetation, whether or not it is
palatable to grazing animals. It includes the current
year’'s growth of leaves, twigs, and fruits of woody
plants. It does not include the increase in stem diameter
of trees and shrubs. It is expressed in pounds per acre
of air-dry vegetation for favorable, normal, and
unfavorable years. In a favorable year, the amount and
distribution of precipitation and the temperatures make
growing conditions substantially better than average. In a
normal year, growing conditions are about average. In an
unfavorable year, growing conditions are well below

average, generally because of low available soil
moisture.

Dry weight is the total annual yield per acre reduced to
a common percent of air-dry moisture.

'Characteristic vegetation—the grasses, forbs, and
shrubs that make up most of the potential natural plant
community on each soil—is listed by common name.
Under composition, the expected percentage of the total
annual production is given for each species making up
the characteristic vegetation. The amount that can be
used as forage depends on the kinds of grazing animals
and on the grazing season.

Range management requires a knowledge of the kinds
of soil and of the potential natural plant community. It
also requires an evaluation of the present range
condition.-Range condition is determined by comparing
the present plant community with the potential natural
plant community on a particular range site. The more
closely the existing community resembles the potential
community, the better the range condition. Range
condition is an ecological rating only. It does not have a



54

specific meaning that pertains to the present plant
community in a given use.

The objective in range management is to control
grazing so that the plants growing on a site are about
the same in kind and amount as the potential natural
plant community for that site. Such management
generally results in the optimum production of
vegetation, reduction of undesirable brush species,
conservation of water, and control of water erosion and
soil blowing. Sometimes, however, a range condition
somewhat below the potential meets grazing needs,
provides wildlife habitat, and protects soil and water
resources.

woodland, windbreaks, and environmental
plantings

John S. Berst, district forester, Colorado State Forest Service, and
Sherman J. Finch, woodland conservationist, Soil Conservation
Service, helped prepare this section.

Cottonwood is the only forest type that occurs
naturally in Yuma County. It generally is found along the
Republican and Arikaree Rivers. The dominant species
in this forest type is plains cottonwood. Willow is
included in some stands. This woodland is used as a
source of firewood and for recreation, wildlife habitat,
and livestock forage.

Windbreaks are widely used in Yuma County. They
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
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.
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recreation

The soils of the survey area are rated in table 8
according to limitations that affect their suitability for
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. S/ight 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
and for 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 boulders, absorbs rainfall readily but
remains firm, and is not dusty when dry. Strong slopes
and stones or boulders can greatly increase the cost of
constructing 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.
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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.

wildlife habitat

Eldie W. Mustard, state biologist, Soil Conservation Service, helped
prepare this section.

Before settlement, wildlife in Yuma County was typical
of that on the plains, including herds of bison and
antelope and a few elk and grizzly bear. Prairie chickens
inhabited the tall-grass plains. As a result of settlement
and the accompanying land-use changes, bison, grizzly
bear, and elk no longer inhabit the area. A few flocks of
prairie chickens remain.

The changes in land use from grassland utilized by the
native wildlife to grassland utilized by cattle and to
dryland and irrigation farming have drastically changed
the habitat for wildlife. For example, the introduction of
grain farming reduced the habitat for the prairie chicken
but created a habitat for the ring-necked pheasant.

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
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
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expected. Creating, improving, or maintaining habitat is
impractical or impossible. Potentials are rated on a
nonirrigated basis. Irrigation would increase the potential.

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, grain sorghum, and millet.

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
bluegrass, sand lovegrass, switchgrass, bromegrass,
orchardgrass, 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, cactus, yucca,
wheatgrass, and grama.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, and foliage. Soil properties and
features that affect the growth of shrubs are depth of the
root zone, available water capacity, salinity, and soil
moisture. Examples of shrubs are currant, blackberry,
chokecherry, and sand sagebrush.

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, barnyard grass, saltgrass,
cordgrass, rushes, sedges, cattails, and reeds.

Shallow water areas have an average depth of less
than 5 feet. Some are naturaily 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, waterfow! feeding areas, and
ponds.

The habitat for various kinds of wildlife is described in
the following paragraphs.

Habitat for openiand wildlife consists of cropland,
pasture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas produce
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grain and seed crops, grasses and legumes, and wild
herbaceous plants. The wildlife attracted to these areas
include sandhill crane, pheasant, meadowlark, field
sparrow, cottontail, and kill deer.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife
attracted to such areas are ducks, geese, shore birds,
muskrat, raccoon, and beaver.

Habitat for rangeland wildlife consists of areas of
shrubs and wild herbaceous plants. Wildlife attracted to
rangeland include antelope, deer, kit fox, meadowlark,
and lark bunting.

engineering

This section provides information about the use of
soils for building sites, sanitary facilities, construction
material, and water management. The information is
based on observed performance of the soils and on the
estimated data in the *Soil properties” section.

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 or 6 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 to 6 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,
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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,
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, small commercial buildings, and local
roads and streets. 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
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 & 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
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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
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.

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.

Septic 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 (7).
Permeability, a high water table, depth to bedrock or to a
cemented pan, and flooding affect absorption of the
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
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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 pollution. 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
landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Unless 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.
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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
revegetation. 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 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 one 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 properties
and classifications 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
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
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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 used in great quantities in many
kinds of construction. The ratings in table 12 provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. :

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.

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.
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water management

Table 13 gives information on the soil properties and
site features that affect water management. The kind of
soil limitations are given for pond reservoir areas and
embankments, dikes, and levees. This table also gives
for each soil the restrictive features that affect drainage,
irrigation, terraces and diversions, and grassed
waterways.

Pond reservoir areas hold 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. 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
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;
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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 sulfur. 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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soil properties

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 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.

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 properties

Table 14 gives estimates of the engineering
classification and of the range of 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 0 for the best subgrade material to
20 or higher for the poorest.

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.

The estimates of grain-size distribution, liquid limit, and
plasticity index are rounded:to the nearest 5 percent.
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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.

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 capacily reters 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 sail 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
water capacity is an important factor in the choice of
plants or crops to be grown and in the design and
management of irrigation systems. 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.

Salinily is a measure of soluble salts in the soil at
saturation. It is expressed as the electrical conductivity
of the saturation extract, in millimhos per centimeter at
25 degrees C. Estimates are based on field and
laboratory measurements at representative sites of
nonirrigated soils. The salinity of irrigated soils is
affected by the quality of the irrigation water and by the
frequency of water application. Hence, the salinity of
soils in individual fields can differ greatly from the value
given in the table. Salinity affects the suitability of a soil
for crop production, the stability of soil if used as
construction material, and the potential of the soil to
corrode metal and concrete.

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
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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 /fow, 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.

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 sulfate 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 /low, moderate, or high. It is based on soil texture,
acidity, and amount of sulfates in the saturation extract.

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
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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.
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 calcium 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.

soil and water features

Table 16 gives estimates of various soil and water
features. The estimates are used in land use planning
that invoives 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 (5).

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.
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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
are 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 /long 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 are 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
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,
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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.

Depth to bedrock is shown for all soils that are
underlain by bedrock at a depth of 5 to 6 feet or less.
For many soils, the limited depth to bedrock is a part of
the definition of the soil series. The depths shown are
based on measurements made in many soil borings and
on other observations during the mapping of the soils.

The kind of bedrock and its hardness as related to ease
of excavation is also shown. Rippable bedrock can be
excavated with a single-tooth ripping attachment on a
200-horsepower tractor, but hard bedrock generally
requires blasting.

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.
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classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (6). 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 17, 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 Entisol.

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 Aquent (Aqu, meaning
water, plus ent, from Entisol).

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 Fluvaquents (F/uv, meaning
produced by flowing water, plus aguent, the suborder of
the Entisols that have an aquic 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 Fluvaquents.

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 coarse-loamy, mixed
(calcareous), mesic Typic Fluvaquents.

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. The Las Animas series is a
member of the coarse-loamy, mixed (calcareous), mesic
family of Typic Fluvaquents.

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 (3). Many of
the technical terms used in the descriptions are defined

‘in Soil Taxonomy (6). 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.”

Albinas series

The Albinas series consists of deep, well drained soils
that formed in loamy alluvium. Albinas soils are on
stream terraces and flood plains along intermittent
drainageways. Slopes are 0 to 2 percent. The mean
annual precipitation is 17 inches, and the mean annual
temperature is 50 degrees F.

Albinas soils are similar to Haxtun soils. They are near
Haxtun, Paoli, Bankard, Haverson, and Rago soils.
Haxtun soils have a buried horizon within a depth of 40
inches. Paoli soils are coarser textured than Albinas soils
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and do not have a B2t argillic horizon. Bankard soils
have a color value of 4 or more when moist. They are
sandy and do not have a B2t horizon. Haverson soils
have a color value of 4 or more when moist and do not
have a B2t horizon. Rago soils have a buried horizon
within a depth of 40 inches and are clayey in the B2t
horizon.

Typical pedon of Albinas loam, in native grass about
20 miles north of Yuma, 600 feet south and 600 feet
west of the northeast corner of sec. 13, T. 5 N, R. 48
W.

A1—0 to 6 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; moderate
medium platy structure parting to moderate fine
granular; slightly hard, very friable, nonsticky and
slightly plastic; many very fine roots; neutral; abrupt
smooth boundary.

B2t—6 to 31 inches; grayish brown (10YR 5/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium prismatic structure parting to
moderate angular blocky; hard, friable, sticky and
slightly plastic; few fine roots; few thin patchy clay
films on faces of peds; mildly alkaline; clear wavy
boundary.

Cca—31 to 64 inches; pale brown (10YR 6/3) loam, dark
grayish brown (10YR 4/3) moist; weak medium
prismatic structure parting to moderate medium
subangular blocky; hard, friable, sticky and plastic;
few fine roots; few fine filaments and threads of
segregated lime; violently effervescent; moderately
alkaline.

In some pedons thin strata of sand are in one or more
horizons. In some pedons the soil is as much as 10
percent gravel. The depth to lime ranges from 20 to 40
inches. The mollic epipedon is 20 to 40 inches thick. The
A horizon is neutral or mildly alkaline.

The B2t horizon ranges from clay loam to sandy clay
loam. The C horizon ranges from loam to fine sandy
loam.

Ascalon series

The Ascalon series consists of deep, well drained soils
that formed in moderately coarse textured, wind-
reworked, calcareous alluvium of the Ogallala formation.
Ascalon soils are on smooth plains. Slopes range from 0
to 9 percent. The mean annual precipitation is 17 inches,
and the mean annual temperature is 51 degrees F.

Ascalon soils are near Platner, Manter, Julesburg, and
Haxtun soils. Platner soils have a clayey B2t horizon.
Julesburg and Manter soils have a sandy loam B2t
horizon. Haxtun soils have a buried horizon within a
depth of 40 inches. -

Typical pedon of Ascalon fine sandy loam, 0 to 3
percent slopes, in a cultivated field 10 miles north and 5
miles east of Yuma, 550 feet east and 100 feet south of
the northwest corner of sec. 3, T. 3 N, R. 47 W.

Soil survey

Ap—oO0 to 6 inches; grayish brown (10YR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) moist;
moderate fine granular structure; slightly hard, very
friable, nonsticky and slightly plastic; common very
fine and fine roots; neutral; clear smooth boundary.

B21t—6 to 12 inches; grayish brown (10YR 5/2) sandy
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium prismatic structure; hard,
friable, slightly sticky and plastic; common very fine
and fine roots; common thin clay films on faces of
peds; neutral; clear smooth boundary.

B22t—12 to 18 inches; brown (10YR 5/3) sandy clay
loam, dark brown (10YR 4/3) moist; moderate
medium prismatic structure; hard, friable, slightly
sticky and plastic; common very fine and fine roots;
common thin clay films on faces of peds; neutral;
clear smooth boundary.

B3ca—18 to 24 inches; brown (10YR 5/3) fine sandy
loam, dark brown (10YR 4/3) moist; weak medium
prismatic structure; hard, friable, slightly sticky and
plastic; few very fine and fine roots; very few thin
clay films on vertical faces of peds; violently
effervescent; moderately alkaline; clear smooth
boundary.

C1ca—24 to 44 inches; very pale brown (10YR 7/3) fine
sandy loam, brown (10YR 5/3) moist; massive; very
hard, very friable, nonsticky and slightly plastic; few
fine and very fine roots; violently effervescent;
moderately alkaline; clear smooth boundary.

C2—44 to 60 inches; very pale brown (10YR 7/4) loamy
fine sand, yellowish brown (10YR 5/4) moist;
massive; very hard, very friable, nonsticky and
nonplastic; violently effervescent; moderately

- alkaline.

The mollic epipedon is 7 to 20 inches thick. Typically,
the depth to lime is 15 to 20 inches, but it ranges from
15 to 30 inches. In some pedons, the soil is as much as
15 percent gravel.

The A horizon ranges from fine sandy loam to loamy
sand. It is neutral to mildly alkaline.

The B horizon is 12 to 24 inches thick. The B2 horizon
is neutral or mildly alkaline.

The C horizon ranges from fine sandy loam to loamy
sand. It is moderately alkaline or strongly alkaline.

Bankard series

The Bankard series consists of deep, somewhat
excessively drained soils that formed in stratified sandy
alluvium. Bankard soils are on flood plains and second-
bottom terraces along intermittent and perennial
streams. Slopes are 0 to 2 percent. The mean annual
precipitation is 17 inches, and the mean annual
temperature is 51 degrees F.

Bankard soils are near Glenberg, Haverson, Platte,
and Las Animas soils. Glenberg soils are stratified fine
sandy loams. Haverson soils are’ stratified loam, silt
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loam, and fine sandy loam, but they are predominantly
loam. Platte soils are sandy and poorly drained. Las
Animas soils are poorly drained, stratified sandy loams.

Typical pedon of Bankard sand, in native grass about
24 miles south of Eckley on the south streambank of the
Arikaree River, 425 feet west and 340 feet north of the
southeast corner of sec. 25, T. 3 S, R. 46 W.

A1—0 to 5 inches; light brownish gray (10YR 6/2) sand,
dark grayish brown (10YR 4/2) moist; weak fine
granular structure; soft, very friable; common very
fine, fine, and medium roots; strongly effervescent;
moderately alkaline; clear wavy boundary.

C1—5 to 30 inches; very pale brown (10YR 7/3) sand,
brown (10YR 5/3) moist; single grain; loose;
common very fine, fine, and medium roots; weakly
effervescent; moderately alkaline; clear wavy
boundary.

C2—30 to 60 inches; very pale brown (10YR 7/3) sand,
brown (10YR 5/3) moist; common medium distinct
yellowish brown (10YR 5/6) mottles; single grain;
loose; few fine and medium roots; weakly
effervescent; moderately alkaline.

Bankard soils typically are calcareous; in some
pedons, they are noncalcareous in the upper few inches.
The C horizon ranges from sand to mixed sand and
gravel.

Bayard series

The Bayard series consists of deep, well drained soils
that formed in calcareous, moderately sandy material on
alluvial fans and foot slopes. Slopes range from 2 to 6
percent. The mean annual precipitation is 17 inches, and
the mean annual temperature is 51 degrees F.

Bayard soils are similar to Manter, Paoli, Laird, and
Kim soils. They are near Kim and Manter soils. Manter
soils have a sandy loam B2t horizon. Paoli soils have an
A horizon that is more than 20 inches thick. Laird soils
have a Cca horizon that has a very high content of lime.
Kim soils are loamy.

Typical pedon of Bayard fine sandy loam, 2 to 6
percent slopes, in grass about 5 miles west and 1 mile
south of Wray, 800 feet south and 800 feet east of the
northwest corner of sec. 17, T. 1 N.,, R. 44 W,

A1—0 to 5 inches; grayish brown (10YR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium granular structure; soft, very
friable, nonsticky and nonplastic; many very fine and
fine roots; mildly alkaline; clear smooth boundary.

AC—S5 to 15 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; moderate medium subangular blocky
structure; hard, very friable, nonsticky and
nonplastic; common very fine and fine roots; mildly
alkaline; clear wavy boundary.

67

Cica—15 to 21 inches; pale brown (10YR 6/3) fine
sandy loam, dark brown (10YR 4/3) moist; weak
medium subangular blocky structure; slightly hard,
very friable, nonsticky and nonplastic; common very
fine and fine roots; violently effervescent; few fine
rounded masses of lime; moderately alkaline; clear
wavy boundary.

C2ca—21 to 36 inches; very pale brown (10YR 7/3) fine
sandy loam, brown (10YR 5/3) moist; weak coarse
subangular blocky structure; slightly hard, very
friable, nonsticky and nonplastic; few very fine and
fine roots; violently effervescent; few medium soft
masses of lime; gradual wavy boundary.

C3—36 to 60 inches; very pale brown (10YR 7/3) loamy
fine sand, brown (10YR 5/3) moist; single grain;
loose; few very fine and fine roots; violently
effervescent; moderately alkaline.

The thickness of the mollic epipedon is 8 to 20 inches.
The content of gravel and pebbles ranges from 0 to 156
percent. The A horizon is neutral or mildly alkaline. The
depth to lime ranges from 8 to 18 inches.

Canyon series

The Canyon series consists of shallow, well drained
soils that formed in calcareous, loamy material that
weathered from highly calcareous sandstone. Canyon
soils are on hills, knolls, and ridges. Slopes range from 1
to 25 percent. The mean annual precipitation is 17
inches, and the mean annual temperature is 51 degrees
F.

Canyon soils are near Kim, Bayard, Colby, and Midway
soils. Kim soils are deep and loamy. Bayard soils are
deep fine sandy loams. Colby soils are deep and silty.
Midway soils are shallow and clayey.

Typical pedon of Canyon loam, in an area of Canyon-
Dioxice complex, 1 to 9 percent slopes, in native grass
about 19 miles north of Yuma, 390 feet south and 20
feet east of the northwest corner of sec. 14, T. 5 N, R.
48 W.

A1—0 to 5 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak fine
granular structure; slightly hard, very friable,
nonsticky and slightly plastic; many very fine and
fine roots; violently effervescent; moderately
alkaline; clear smooth boundary.

AC—5 to 8 inches; grayish brown (10YR 5/2) loam, dark
grayish brown (10YR 4/2) moist; weak fine
subangular blocky structure parting to weak fine
granular; slightly hard, very friable, slightly sticky and
slightly plastic; many very fine and fine roots;
violently effervescent; moderately alkaline; clear
smooth boundary.

C1ca—8 to 12 inches; light brownish gray (10YR 6/2)
loam, dark grayish brown (10YR 4/2) moist;
massive; slightly hard, very friable, nonsticky and
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slightly plastic; many very fine and fine roots;
violently effervescent; moderately alkaline; clear
wavy boundary.

Cr2—12 inches; white (10YR 8/1) highly calcareous
sandstone, light gray (10YR 7/2) moist; somewhat
layered and fractured.

The content of rock fragments in the pedon ranges
from O to 25 percent. Depth to bedrock ranges from 6 to
20 inches.

The A horizon is fine sandy loam or loam.

Colby series

The Colby series consists of deep, well drained soils
that formed in wind-deposited silt and very fine sand.
Colby soils are on irregular plains, low hills, and
dissected slopes. Slopes range from 3 to 25 percent.
The mean annual precipitation is 16 inches, and the
mean annual temperature is 51 degrees F.

Colby soils are similar to Kim soils. They are near Kim,
Canyon, Keith, and Kuma soils. Kim soils are more than
15 percent fine sand or coarser sand in the control
section. Canyon soils are shallow. Keith and Kuma soils
have a mollic epipedon and a B2t horizon.

Typical pedon of Colby silt loam, 3 to 6 percent
slopes, in native grass 1 mile east and 1 mile south of
Vernon, 75 feet west and 1,700 feet south of the
northeast corner of sec. 33, T. 1 S,, R. 44 W.

A1—0 to 5 inches; light brownish gray (10YR 6/2) silt
loam, dark grayish brown (10YR 4/2) moist; weak
medium granular structure; soft, very friable,
nonsticky and slightly plastic; many very fine and
fine roots; weakly effervescent; mildly alkaline; clear
smooth boundary.

AC--5 to 8 inches; light brownish gray (10YR 6/2) silt
loam, dark grayish brown (10YR 4/2) moist; weak
coarse subangular blocky structure; slightly hard,
very friable, nonsticky and slightly plastic; common
very fine and fine roots; strongly effervescent;
moderately alkaline; clear wavy boundary.

C1ca—8 to 17 inches; very pale brown (10YR 7/3) silt
loam, brown (10YR 5/3) moist; weak coarse
subangular blocky structure; slightly hard, very
friable, nonsticky and slightly plastic; common very
fine and fine roots; fine filaments, threads, and soft
masses of segregated lime; violently effervescent;
moderately alkaline; gradual smooth boundary.

C2ca—17 to 60 inches; very pale brown (10YR 7/3) silt
loam, brown (10YR 5/3) moist; massive; slightly
hard, very friable, nonsticky and slightly plastic; few
very fine and fine roots; violently effervescent; fine
filaments, threads, and soft masses of segregated
lime; moderately alkaline.

In some pedons, lime is leached to a depth of 6
inches.

Soil survey

The C2 horizon ranges from silt loam to loam,
depending on the content of very fine sand. In the Cca
horizon, visible accumulations of carbonates occur as
fine filaments, threads, or soft masses. Carbonate
accumulations are not visible in all pedons.

Dailey series

The Dailey series consists of deep, somewhat
excessively drained soils that formed in wind-deposited
sand. Dailey soils are in sandhill valleys and on sandhills.
Slopes are 0 to 6 percent. The mean annual precipitation
is 17 inches, and the mean annual temperature is 51
degrees F.

Dailey soils are near Valent, Julesburg, Haxtun, and
Manter soils. Valent soils have a light-colored surface
layer. Julesburg soils have a B2t horizon of coarse sandy
loam. Manter soils have a B2t horizon of sandy loam,
and they have a calcareous substratum. Haxtun soils
have a buried B2tb horizon of sandy clay loam.

Typical pedon of Dailey loamy sand, in native grass, 5
miles south and 4 miles east of Yuma, 2,000 feet west
and 500 feet east of the southeast corner of sec. 30, T.
1S,R. 47 W,

A1—0 to 5 inches; grayish brown (10YR 5/2) loamy
sand, very dark grayish brown (10YR 3/2) moist;
weak fine granular structure that parts to single
grain; soft, very friable; common very fine and fine
roots; neutral; clear wavy boundary.

AC—5 to 12 inches; dark grayish brown (10YR 4/2)
loamy sand, very dark grayish brown (10YR 3/2)
moist; weak coarse prismatic structure that parts to
single grain; slightly hard, very friable; common very
fine and fine roots; very few very thin clay films on
vertical faces of peds; neutral; clear wavy boundary.

C1—12 to 25 inches; brown (10YR 5/3) loamy sand,
dark brown (10YR 4/3) moist; single grain; loose;
few very fine and fine roots; neutral; gradual smooth
boundary.

C2--25 to 36 inches; pale brown (10YR 6/3) loamy
sand, brown (10YR 5/3) moist; single grain; loose;
few very fine roots; neutral; gradual smooth
boundary.

C3—36 to 60 inches; pale brown (10YR 6/3) sand, dry
or moist; single grain; loose; neutral.

The C horizon is loamy sand or sand. In some pedons,
a layer of grayish brown sandy loam is below a depth of
40 inches. To a depth of 40 inches or more, the soil is
neutral or mildly alkaline.

Dioxice series

The Dioxice series consists of deep, well drained soils
that formed in old alluvium. Dioxice soils are on side
slopes of limestone hills and knolls. Slopes range from 3
to 9 percent. The mean annual precipitation is 17 inches,
and the mean annual temperature is 51 degrees F.
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Dioxice soils are similar to Kim soils and are near
Canyon soils. Kim soils have underlying material that is
less than 15 percent lime carbonate. Canyon soils are
shallow. In Yuma County, the Dioxice soils are mapped
in a complex with Canyon soils.

Typical pedon in an area of Canyon-Dioxice complex,
1 to 9 percent slopes, in a cultivated field 15 miles north
and 8 miles east of Yuma, 1,000 feet north and 15 feet
east of the southwest corner of sec. 31, T. 5 N, R. 46
W.

A11—0 to 5 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium granular structure; soft, very
friable, nonsticky and slightly plastic; common very
fine and fine roots; 5 percent gravel-sized fragments
of limestone; neutral; clear wavy boundary.

A12—S5 to 9 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium subangular blocky structure;
soft, very friable, nonsticky and slightly plastic;
common very fine and fine roots; 10 percent gravel-
sized fragments of limestone; strongly effervescent;
moderately alkaline; clear irregular boundary.

B2t—9 to 24 inches; light gray (10YR 7/2) sandy clay
loam, grayish brown (10YR 5/2) moist; weak coarse
prismatic structure parting to moderate medium
subangular blocky; hard, friable, slightly sticky and
plastic; common very fine and fine roots; 5 percent
gravel-sized fragments of limestone; violently
effervescent; moderately alkaline; clear wavy
boundary.

C1ica—24 to 35 inches; white (10YR 8/2) sandy clay
loam, very pale brown (10YR 7/4) moist; moderate
medium platy structure; very hard, friable, slightly
sticky and plastic; few very fine and fine roots; 5
percent gravel-sized fragments of limestone; visible
lime disseminated in soil mass; violently
effervescent; moderately alkaline; gradual wavy
boundary.

C2ca—35 to 60 inches; pinkish white (7.5YR 8/2) sandy
clay loam, pink (7.5YR 7/4) moist; massive; very
hard, friable, very sticky and very plastic; 10 percent
gravel; moderately alkaline; calcareous.

The mollic epipedon is 8 to 10 inches thick. The depth
to the Cca horizon is 24 to 40 inches. The content of
gravel-sized rock fragments in the pedon ranges from 0
to 15 percent.

Dwyer series

The Dwyer series consists of deep, excessively
drained soils that formed in eolian sand. Dwyer soils are
on low sandhills. Slopes range from 3 to 9 percent. The
mean annual precipitation is 16 inches, and the mean
annual temperature is 51 degrees F.

Dwyer soils are similar to Valent soils and are near
Vona soils. Valent soils do nothave lime within a depth
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of 40 inches. Vona soils have a B2t horizon of fine
sandy loam.

Typical pedon of Dwyer loamy sand, in an area of
Dwyer-Vona loamy sands, 3 to 9 percent slopes, in
native range about 8 miles south and 1 mile west of
Idalia, 300 feet west and 600 feet north of the center of
sec. 32, T.5S., R. 44 W.

A1—O0 to 4 inches; pale brown (10YR 6/3) loamy sand,
dark brown (10YR 4/3) moist; weak coarse granular
structure; soft, very friable; common fine and
medium roots; mildly alkaline; clear wavy boundary.

AC—4 to 12 inches; pale brown (10YR 6/3) loamy sand,
dark brown (10YR 4/3) moist; weak medium
subanguiar blocky structure; soft, very friable;
common fine and medium roots; mildly alkaline;
clear wavy boundary.

C1—12 to 30 inches; very pale brown (10YR 7/3) loamy
fine sand, brown (10YR 5/3) moist; weak medium
subangular blocky structure; soft, very friable; few
fine and medium roots; few irregularly shaped
threads of lime; violently effervescent; moderately
alkaline; gradual wavy boundary.

C2—30 to 60 inches; very pale brown (10YR 7/3) fine
sand, brown (10YR 5/3) moist; single grain; loose;
violently effervescent; moderately alkaline.

The A horizon is mildly alkaline or moderately alkaline.
in some pedons, the surface layer is calcareous; in most
pedons, lime is leached to a depth between 10 and 20
inches.

Eckley series

The Eckley series consists of deep, well drained soils
that formed in gravelly alluvium. Eckley soils are on
dissected alluvial terraces. Slopes range from 3 to 9
percent. The mean annual precipitation is 17 inches, and
the mean annual temperature is 51 degrees F.

Eckley soils are near Platner and Ascalon soils.
Platner soils are more than 35 percent clay in the B2t
horizon. Ascalon soils are less than 35 percent rock
fragments throughout.

Typical pedon of Eckley gravelly sandy loam, 3 to 7
percent slopes, in a cultivated field 20 miles north and 6
miles east of Yuma, 30 feet east and 1,000 feet north of
the southwest corner of sec. 2, T. 5 N,, R. 47 W,

A1—0 to 5 inches; grayish brown (10YR 5/2) gravelly
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak coarse platy structure parting to
moderate medium granular; hard, friable, slightly
sticky and plastic; common very fine and fine roots;
15 percent gravel; neutral; clear smooth boundary.

B2t—5 to 15 inches; brown (7.5YR 5/2) gravelly sandy
clay loam; dark brown (7.5YR 3/2) moist; moderate
medium angular blocky structure; extremely hard,
firm, sticky and very plastic; common very fine and
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fine roots; continuous thin clay films on faces of
peds; 15 percent gravel; neutral; gradual wavy
boundary.

IIC1—15 to 31 inches; light brown (7.5YR 7/4) gravelly
sand; single grain; loose; few very fine roots; 35
percent gravel; neutral; clear wavy boundary.

lIC2ca—31 to 47 inches; pink (7.5YR 7/4) gravelly sand,
brown (7.5YR 5/4) moist; single grain; loose; few
very fine roots; 35 percent gravel; visible carbonates
crusted on the bottom of pebbles; violently
effervescent; moderately alkaline; clear wavy
boundary.

IC3ca—47 to 60 inches; pink (7.5YR 7/4) gravelly sand,
brown (7.5YR 5/2) moist; single grain; loose; 35
percent gravel; visible carbonates crusted on the
bottom of pebbles, less than in 1IC2ca horizon;
violently effervescent; moderately alkaline.

The mollic epipedon is 9 to 16 inches thick. The depth
to the contrasting IIC horizon is 12 to 20 inches.

Glenberg series

The Glenberg series consists of deep, well drained
soils that formed in alluvium. Glenberg soils are on
second-bottom terraces and flood plains. Slopes are less
than 3 percent. The mean annual precipitation is 17
inches, and the mean annual temperature is 51 degrees
F.

Glenberg soils are near Haverson, Bankard, and Las
Animas soils. Haverson soils are loamy. Bankard soils
are sandy. Las Animas soils are poorly drained.

Typical pedon of Glenberg fine sandy loam, in an area
of Glenberg-Bankard complex, in irrigated pasture about
2 miles west of Wray, 1,050 feet north and 1,600 feet
east of the southwest corner of sec. 2, T. 1 N,, R. 44 W.

Ap—O0 to 8 inches; light brownish gray (10YR 6/2) fine
sandy loam, dark grayish brown (10YR 4/2) moist;
moderate fine granular structure; slightly hard, very
friable, nonsticky and nonplastic; slightly
effervescent; moderately alkaline; abrupt wavy
boundary.

C1—8 to 24 inches; light brownish gray (10YR 6/2) fine
sandy loam, dark grayish brown (10YR 4/2) moist;
weak medium prismatic structure parting to weak
medium subangular blocky; slightly hard, nonsticky
and nonplastic; very friable, common very fine and
fine roots; strongly effervescent; moderately alkaline;
clear wavy boundary.

C2ca—24 to 60 inches; light gray (10YR 7/2) fine sandy
loam, grayish brown (10YR 5/2) moist; weak coarse
subangular blocky structure; slightly hard, very
friable, nonsticky and nonplastic; few very fine and
fine roots; violently effervescent; fine seams and
threads of lime; moderately alkaline.

In some pedons, the soil is underlain by sand at a
depth of more than 40 inches.

Soil survey

The C2 horizon commonly is stratified with thin lenses
of sand, sandy clay loam, and loam. In some pedons, it
has a few common strong brown and reddish brown
mottles.

Haverson series

The Haverson series consists of deep, well drained
soils that formed in alluvium. Haverson soils are on
second-bottom terraces and flood plains. Slopes are 0 to
3 percent. The mean annual precipitation is 17 inches,
and the mean annual temperature is 51 degrees F.

Haverson soils are near Glenberg, Bankard, and Las
Animas soils. Glenberg soils have a C horizon of fine
sandy loam. Bankard soils are sandy. Las Animas soils
are poorly drained sandy loams.

Typical pedon of Haverson loam, in native grass,
about 3 miles west of Wray, 1,584 feet west and 1,320
feet north of the southeast corner of sec. 9, T. 1 W., R.
44 W,

A11—0 to 4 inches; pale brown (10YR 6/3) loam, brown
(10YR 5/3) moist; weak fine granular structure; soft,
friable, nonsticky and slightly plastic; common very
fine and fine roots; violently effervescent;
moderately alkaline; clear smooth boundary.

AC—4 to 14 inches; light brownish gray (10YR 6/2)
loam, dark grayish brown (10YR 4/2) moist; weak
thick platy structure parting to weak moderate
subangular blocky; slightly hard, friable, nonsticky
and slightly plastic; common very fine and fine roots;
violently effervescent; moderately alkaline; clear
smooth boundary.

C1—14 to 36 inches; grayish brown (10YR 5/2) loam,
dark grayish brown (10YR 4/2) moist; weak medium
prismatic structure; slightly hard, friable, nonsticky
and slightly plastic; few very fine and fine roots;
violently effervescent; moderately alkaline; clear
smooth boundary.

C2—36 to 60 inches; light brownish gray (10YR 6/2) silty
clay loam, dark grayish brown (10YR 4/2) moist;
weak coarse prismatic structure; hard, firm, sticky
and plastic; violently effervescent; strongly alkaline.

In some pedons, the soil is as much as 15 percent
gravel throughout.

The C horizon is stratified and ranges from fine sandy
ioam to silty clay loam; the average texture is loam.

Haxtun series

The Haxtun series consists of deep, well drained soils
that formed in wind-reworked sandy material overlying a
buried soil. Haxtun soils are in swales on plains and in
sandhill. valleys. Slopes are 0 to 3 percent. The mean
annual precipitation is 17 inches, and the mean annual
temperature is 51 degrees F.

Haxtun soils are similar to Albinas soils. They are near
Julesburg, Manter, and Dailey soils. Albinas, Julesburg,



Yuma County, Colorado

Manter, and Dailey soils do not have a buried horizon.
Julesburg and Manter soils have a thinner mollic
epipedon than Haxtun soils and have a B2t horizon of
sandy loam. Dailey soils have a thinner mollic epipedon
and are sandy.

Typical pedon of Haxtun loamy sand, in a cultivated
field about 5 miles south of Eckley, 105 feet north and
270 feet west of the southeast corner of sec. 23, T. 1 N,,
R. 46 W.

Ap—0 to 6 inches; grayish brown (10YR 5/2) loamy
sand, very dark grayish brown (10YR 3/2) moist;
weak fine granular structure; soft, very friable;
neutral; clear smooth boundary.

A12—6 to 10 inches; grayish brown (10YR 5/2) loamy
sand, very dark grayish brown (10YR 3/2) moist;
weak coarse granular structure; soft, very friable;
neutral; clear smooth boundary.

B11—10 to 14 inches; grayish brown (10YR 5/2) sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak medium prismatic structure parting to weak
medium subangular blocky; slightly hard, very friable,
nonsticky and slightly plastic; common very fine and
fine roots; common thin clay films on faces of peds;
neutral; clear smooth boundary.

B12—14 to 20 inches; dark grayish brown (10YR 4/2)
sandy loam; very dark grayish brown (10YR 3/2)
moist; weak coarse prismatic structure parting to
weak medium subangular blocky; hard, friable,
nonsticky and slightly plastic; common very fine and
fine roots; common thin clay films on faces of peds;
neutral; clear smooth boundary.

B2tb—20 to 33 inches; dark grayish brown (10YR 4/2)
sandy clay loam, very dark brown (10YR 2/2) moist;
moderate medium prismatic structure parting to
moderate medium subangular blocky; very hard,
firm, slightly sticky and plastic; common very fine
and fine roots; many thin clay films on faces of
peds; mildly alkaline; gradual smooth boundary.

B3b—33 to 41 inches; grayish brown (10YR 5/2) sandy
clay loam, dark grayish brown (10YR 4/2) moist;
weak medium prismatic structure parting to
moderate medium subangular blocky; hard, friable,
slightly sticky and plastic; common very fine and fine
roots; common thin clay films on faces of peds;
mildly alkaline; gradual smooth boundary.

C1b—41 to 52 inches; very pale brown (10YR 7/3)
sandy loam; brown (10YR 5/3) moist; massive;
slightly hard, very friable, nonsticky and slightly
plastic; few very fine and fine roots; strongly
effervescent; moderately alkaline; gradual smooth
boundary.

C2cab—52 to 60 inches; very pale brown (10YR 8/3)
sandy loam, pale brown (10YR 6/3) moist; massive;
slightly hard, very friable, nonsticky and slightly
plastic; violently effervescent; moderately alkaline.

The depth to calcareous material ranges from 23 to 60
inches. The depth to the base of the B2tb horizon
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ranges from 25 to 44 inches. The A and B horizons are
neutral to mildly alkaline. The B2tb and B3b horizons are
mildly alkaline to moderately alkaline.

lliff series

The lliff series consists of moderately deep, well
drained soils that formed in loess overlying limestone.
liff soils are on smooth plains. Slopes are 0 to 3
percent. The mean annual precipitation is 17 inches, and
the mean annual temperature is 51 degrees F.

lliff soils are similar to Platner soils. They are near
Platner, Canyon, and Dioxice soils. Platner soils are
deep. Canyon soils are shallow. Dioxice soils are deep
and are less than 35 percent clay in the B2t horizon.

Typical pedon of lliff loam, in native grass about 7
miles north and 6 miles east of Yuma, 300 feet south
and 3 feet east of the north quarter corner of sec. 15, T.
3N,R. 47 W.

A1—o0 to 3 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak medium
platy structure parting to moderate fine granular;
slightly hard, friable, slightly sticky and slightly
plastic; common very fine and fine roots; mildly
alkaline; clear smooth boundary. ‘

A3—3 to 6 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak medium
prismatic structure parting to moderate fine
subangular blocky; slightly hard, friable, slightly
sticky and slightly plastic; common very fine and fine
roots; few thin clay films lining pores; mildly alkaline;
abrupt wavy boundary.

B2t—6 to 14 inches; dark grayish brown (10YR 4/2) silty
clay, very dark grayish brown (10YR 3/2) moist;
strong medium prismatic structure parting to strong
fine angular blocky; very hard, firm, sticky and
plastic; common very fine and fine roots; continuous
thin clay films on faces of peds; mildly alkaline; clear
wavy boundary.

B3ca—14 to 18 inches; pale brown (10YR 6/3) silty clay
loam, brown (10YR 5/3) moist; weak medium
prismatic structure parting to moderate medium
subangular blocky; hard, very friable, slightly sticky
and slightly plastic; few very fine and fine roots; few
thin clay films on faces of peds; violently
effervescent; moderately alkaline; gradual wavy
boundary.

Cca—18 to 26 inches; very pale brown (10YR 7/3) loam,
brown (10YR 5/3) moist; weak medium subangular
blocky structure; hard, very friable, slightly sticky and
slightly plastic; violently effervescent; moderately
alkaline; abrupt wavy boundary.

R—26 inches; hard limestone of the Ogallala Formation.

The mollic epipedon is 8 to 14 inches thick. The depth
to lime is 14 to 21 inches. Limestone is at a depth of 20
to 40 inches. The soil is neutral to moderately alkaline.
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Inavale series

The Inavale series consists of deep, somewhat
excessively drained soils that formed in eolian sand.
Inavale soils are in sandhill valleys. Slopes are 0 to 3
percent. The mean annual precipitation is 17 inches, and
the mean annual temperature is 51 degrees F.

Inavale soils are similar to Bankard soils. They are
near Valent, Dailey, and Haxtun soils. Bankard soils are
stratified and are on flood plains. Platte soils are poorly
drained. Valent soils are excessively drained. Dailey soils
have a surface layer that is 10 or more inches thick and
has color value of 3 or less when moist.

Typical pedon of Inavale loamy. sand, in native grass
about 14 miles north and 2 miles east of Laird, 700 feet
east and 200 feet north of the southwest corner of the
northeast quarter of sec. 28, T. 4 N., R. 42 W.

A11—0 to 7 inches; grayish brown (10YR 5/2) loamy
sand, very dark brown (10YR 3/2) moist; moderate
medium granular structure parting to moderate very
fine granular; slightly hard, very friable; many very
fine and fine roots; strongly effervescent; moderately
alkaline; clear smooth boundary.

A12—7 to 11 inches; light brownish gray (10YR 6/2) fine
sandy loam, dark grayish brown (10YR 4/2) moist;
weak medium subangular blocky structure; hard,
very friable, nonsticky and nonplastic; many very fine
and fine roots; strongly effervescent; moderately
alkaline; clear wavy boundary.

AC—11 to 16 inches; light brownish gray (10YR 6/2)
loamy sand, dark grayish brown (10YR 4/2) moist;
weak medium subangular blocky structure; soft, very
friable; few very fine and fine roots; strongly
effervescent; moderately alkaline; clear wavy
boundary.

C1—16 to 38 inches; light gray (10YR 7/2) loamy fine
sand, grayish brown (10YR 5/2) moist; common
medium distinct brownish yellow (10YR 6/6) and
dark yellowish brown (10YR 4/4) mottles; weak
coarse prismatic structure; hard, very friable; few
very fine and fine roots; strongly effervescent;
moderately alkaline; gradual smooth boundary.

C2ca—38 to 52 inches; light brownish gray (10YR 6/2)
loamy fine sand, grayish brown (10YR 5/2) moist;
weak medium subangular blocky structure; very
hard, friable, slightly sticky and slightly plastic;
violently effervescent; moderately alkaline; clear
wavy boundary.

1IC3—52 to 60 inches; gray (10YR 5/1) sandy clay loam,
dark gray (10YR 4/1) moist; common.medium
distinct dark brown (10YR 4/3) mottles; moderate
medium subangular blocky structure; very hard, firm,
sticky and plastic; violently effervescent; moderately
alkaline.

In some pedons, the soil is noncalcareous.
The A horizon is neutral to moderately alkaline.

Soil survey

The C horizon ranges from loamy fine sand to fine
sand. It has few to common, faint to distinct, coarse to
medium, brownish yellow to dark yellowish brown
mottles. The C horizon is neutral to moderately alkaline.

Julesburg series

The Julesburg series consists of deep, well drained
soils that formed in eolian sand. Julesburg soils are on
smooth plains. Slopes range from 0 to 7 percent. The
mean annual precipitation is 17 inches, and the mean
annual temperature is 51 degrees F.

Julesburg soils are similar to and are near Manter and
Vona soils. Manter soils are calcareous within a depth of
40 inches. When moist, Vona soils have a color value
brighter than 3 in the surface layer. They are calcareous
within a depth of 40 inches.

Typical pedon of Julesburg loamy sand, 3 to 7 percent
slopes, in native grass about 4 miles south of Yuma, 100
feet east and 35 feet south of the northwest corner of
sec. 14, T. 1 N,,R. 48 W.

A11—0 to 7 inches; grayish brown (10YR 5/2) loamy
sand, very dark grayish brown (10YR 3/2) moist;
moderate medium granular structure; soft, very
friable; common very fine and fine roots; neutral;
clear smooth boundary.

A12—7 to 11 inches; grayish brown (10YR 5/2) loamy
sand, very dark grayish brown (10YR 3/2) moist;
weak medium subangular blocky structure; soft,
friable; common very fine and fine roots; neutral;
clear smooth boundary.

B2t—11 to 19 inches; brown (10YR 5/3) coarse sandy
loam, dark brown (10YR 4/3) moist; moderate
coarse subangular blocky structure; soft, firm,
nonsticky and slightly plastic; common very fine and
fine roots; neutral; clear smooth boundary.

C1—19 to 35 inches; light yellowish brown (10YR 6/4)
sand, yellowish brown (10YR 5/4) moist; weak
medium subangular blocky structure; slightly hard,
very friable, nonsticky and nonplastic; few very fine
and fine roots; neutral; clear boundary.

C2—35 to 60 inches; light yellowish brown (10YR 6/4)
sand, yellowish brown (10YR 5/4) moist; weak
medium subangular blocky structure; slightly hard,
very friable; neutral.

The mollic epipedon is 7 to 20 inches thick. The depth
to calcareous material ranges from 50 to more than 60
inches. The gravel content ranges from 0 to 15 percent
by volume, but typically is O to 5 percent.

The C horizon ranges from loamy sand to sand. It is
neutral or mildly alkaline.

Keith series

The Keith series consists of deep, well drained soils
that formed in loess. Keith soils are on smooth plains.
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Slopes are 0 to 3 percent. The mean annual precipitation
is 17 inches, and the mean annual temperature is 51
degrees F. :

Keith soils are similar to and are near Richfield and
Kuma soils. Richfield soils are more than 35 percent clay
in the B2t horizon. Kuma soils have a buried horizon. In
Yuma County, the Keith soils are mapped in a complex
with Kuma soils.

Typical pedon of Keith silt loam, in an area of Kuma-
Keith silt loams, in a cultivated field about 21 miles south
of Laird, 978 feet east and 198 feet north of the
southwest corner of sec. 19, T. 3 S, R. 42 W.

Ap—oO0 to 4 inches; grayish brown (10YR 5/2) silt ioam,
very dark grayish brown (10YR 3/2) moist; moderate
fine granular structure; soft, friable, nonsticky and
slightly plastic; neutral; abrupt smooth boundary.

B2t—4 to 15 inches; grayish brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium prismatic structure parting to
weak medium and coarse subangular blocky; very
hard, firm, slightly sticky and plastic; common very
fine and fine roots; common thin clay films on faces
of peds; neutral; clear smooth boundary.

B3ca—15 to 25 inches; light brownish gray (10YR 6/2)
silt loam, grayish brown (10YR 5/2) moist; weak
medium subangular blocky structure; hard, firm,
nonsticky and slightly plastic; few very fine and fine
roots; violently effervescent; moderately alkaline;
clear wavy boundary.

C1ca—25 to 40 inches; very pale brown (10YR 7/3) silt
loam, brown (10YR 5/3) moist; weak coarse
prismatic structure; soft, friable, nonsticky and
slightly plastic; violently effervescent; moderately
alkaline; gradual wavy boundary.

C2ca—40 to 60 inches; very pale brown (10YR 7/3) silt
loam, pale brown (10YR 6/3) moist; massive; soft,
very friable, nonsticky and slightly plastic; violently
effervescent; moderately alkaline.

The mollic epipedon is 8 to 20 inches thick: The depth
to calcareous material ranges from 15 to more than 30
inches. The Ap and B2t horizons are neutral or mildly
alkaline.

The B2t horizon is silt loam or silty clay loam.

The C horizon is silt loam or very fine sandy loam.

Kim series

The Kim series consists of deep, well drained soils
that formed in alluvium of limestone and shale material
mixed with loess. Kim soils are moderately sloping and
are on alluvial fans and foot slopes below escarpments
of limestone and sedimentary rock. Slopes range from 3
to 6 percent. The mean annual precipitation is 17 inches,
and the mean annual temperature is 51 degrees F.

Kim soils are similar to Bayard and Colby soils. They
are near Bayard, Razor, Midway, and Canyon soils.
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Bayard soils are sandy and have color value of 3 or less
in the surface layer when moist. Colby soils are silty and
are less than 15 percent fine or coarser sand. Razor and
Midway soils are clayey. Midway and Canyon soils are
shallow.

Typical pedon of Kim loam, 3 to 6 percent slopes, in
native grass about 11 miles south and 2 miles east of
Laird, 50 feet east and 2,600 feet south of the northwest
corner of sec. 34, T.1S,, R. 42 W.

A—O0 to 7 inches; light brownish gray (10YR 6/2) loam,
dark grayish brown (10YR 4/2) moist; weak thick
platy structure parting to weak coarse granular; soft,
very friable, nonsticky and slightly plastic; common
very fine and fine roots; strongly effervescent,
moderately alkaline; clear smooth boundary.

AC—7 to 16 inches; pale brown (10YR 6/3) loam, dark
brown (10YR 4/3) moist; moderate medium
subangular blocky structure; slightly hard, very
friable, slightly sticky and slightly plastic; common
very fine and fine roots; violently effervescent; clear
smooth boundary.

C1—16 to 33 inches; light yellowish brown (2.5Y 6/4)
clay loam, olive brown (2.5Y 4/4) moist; weak
medium prismatic structure parting to moderate fine
subangular blocky; hard, friable, sticky and plastic;
common very fine and fine roots; violently
effervescent; few small round masses of segregated
lime; moderately alkaline; gradual wavy boundary.

C2—33 to 60 inches; light yellowish brown (2.5Y 6/4)
clay loam, olive brown (2.5Y 4/4) moist; massive;
hard, friable, sticky and plastic; violently
effervescent; moderately alkaline.

Kim soils are underlain by shale or limestone generally
at a depth of more than 60 inches.

The C1 horizon ranges from loam to light clay loam.
Segregated lime in the C1 horizon is not continuous. The
C2 horizon ranges from light clay loam to heavy clay
loam.

Kuma series

The Kuma series consists of deep, well drained soils
that formed in loess. Kuma soils are on smooth plains.
Slopes are 0 to 3 percent. The mean annual precipitation
is 17 inches, and the mean annual temperature is 51
degrees F.

Kuma soils are similar to and are near Richfield and
Keith soils. Richfield and Keith soils do not have a buried
horizon. Richfield soils are more than 35 percent clay in
the B2t horizon.

Typical pedon of Kuma silt loam, in an area of Kuma-
Keith silt loams, in a cultivated field about 3 miles south
of Wray, 1,520 feet west and 2,440 feet south of the
northeast corner of sec. 25, T. 1 N, R. 44 W.

Ap—o0 to 10 inches; grayish brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) moist; moderate
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medium granular structure; slightly hard, friable,
slightly sticky and slightly plastic; moderately
alkaline; clear smooth boundary.

B2t—10 to 17 inches; grayish brown (10YR 3/2) moist;
moderate medium prismatic structure; hard, firm,
sticky and plastic; common very fine and fine roots;
thin clay films on the faces of peds; moderately
alkaline; clear smooth boundary.

B21tb—17 to 24 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark brown (10YR 2.5/2) moist;
moderate medium prismatic structure; hard, firm,
sticky and plastic; common very fine and fine roots;
common thin clay films on faces of peds; fine
filaments of lime; moderately alkaline; clear smooth
boundary.

B22tcab—24 to 30 inches; pale brown (10YR 6/3) silty
clay loam, dark grayish brown (10YR 4/2) moist;
moderate medium prismatic structure; hard, firm,
slightly sticky and slightly plastic; common very fine
and fine roots; few thin clay films on faces of peds;
few fine filaments of lime; violently effervescent;
moderately alkaline; clear smooth boundary.

C1ca—30 to 48 inches; very pale brown (10YR 7/3) silt
loam, brown (10YR 5/3) moist; weak medium
prismatic structure; slightly hard, friable, slightly
sticky and slightly plastic; few very fine roots; few
thin clay films on faces of peds; few fine filaments of
lime; violently effervescent; moderately alkaline;
clear smooth boundary.

C2ca—48 to 60 inches; very pale brown (10YR 7/3)
loam, brown (10YR 5/3) moist; weak coarse
prismatic structure; slightly hard, friable, slightly
sticky and slightly plastic; few fine filaments of lime;
violently effervescent; moderately alkaline.

The mollic epipedon is 20 to 50 inches thick. Depth to
lime ranges from 17 to 40 inches. The Ap and B2t
horizons are neutral and moderately alkaline.

The B2t horizon ranges from silt loam to silty clay
loam. The B2t horizon ranges from loam to silty clay
loam,

The C horizon ranges from silt loam to loam.

Laird series

The Laird series consists of deep, well drained soils
that formed in wind-reworked alluvium. Laird soils are in
sandhill valleys. Slopes are 0 to 3 percent. The mean
annual precipitation is 17 inches, and the mean annual
temperature is 51 degrees F.

Laird soils are similar to Bayard soils. They are near
Haxtun, Inavale, and Manter soils. Bayard soils are less
than 15 percent calcium carbonate in the Cca horizon.
Haxtun and Manter soils have a B2t horizon overlying
the Cca horizon. Inavale soils are sandy and are less
than 15 percent carbonate.

Typical pedon of Laird fine sandy loam, in a cultivated
field about 15 miles north of Wray, 150 feet north and

Soil survey

2,500 feet east of the southwest corner of sec. 14, T. 4
N.,R. 44 W.

Ap—o0 to 7 inches; grayish brown (10YR 5/2) fine sandy
loam; very dark grayish brown (10YR 3/2) moist;
weak coarse granular structure; soft, very friable,
nonsticky and nonplastic; weakly effervescent;
moderately alkaline; clear wavy boundary.

A12—7 to 18 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium angular blocky structure parting
to moderate medium granular; soft, very friable,
nonsticky and nonplastic; common very fine and fine
roots; strongly effervescent; moderately alkaline;
clear wavy boundary.

AC—18 to 27 inches; light brownish gray (10YR 6/2) fine
sandy loam, grayish brown (10YR 4/2) moist; weak
medium subangular blocky structure; slightly hard,
very friable, nonsticky and nonplastic; common very
fine roots; violently effervescent; moderately
alkaline; clear wavy boundary.

IIC1ca—27 to 46 inches; light gray (2.5Y 7/2) very fine
sandy loam, grayish brown (2.5Y 5/2) moist; weak
medium subangular blocky structure; slightly hard,
very friable, nonsticky and slightly plastic; few very
fine roots; few medium soft masses of calcium
carbonates; very strongly effervescent; moderately
alkaline; clear wavy boundary.

C2—46 to 60 inches; light gray (5Y 7/2) loamy fine sand,
olive gray (5Y 5/2) moist; common medium distinct
pale yellow (5Y 7/4) mottles, olive (5Y 5/4) moist;
single grain; loose; strongly effervescent; moderately
alkaline.

The mollic epipedon is 6 to 20 inches thick. The lICca
horizon ranges from moderately alkaline to strongly
alkaline. The depth to the IIC2 horizon is 30 to 48
inches. Where this soil is in native vegetation, it is free of
lime to a depth of 6 inches.

Las Animas series

The Las Animas series consists of deep, poorly
drained soils that formed in alluvium. Las Animas soils
are on flood plains of streams. Slopes are 0 to 2
percent. The mean annual precipitation is 17 inches, and
the mean annual temperature is 51 degrees F.

Las Animas soils are near Glenberg, Haverson, and
Platte soils. Glenberg and Haverson soils are well
drained. Platte soils are sandy.

Typical pedon of Las Animas fine sandy loam, in
native grass about 7 miles south and 1 mile west of
Idalia, 898 feet south and 1,056 feet west of the
northeast corner of sec. 29, T. 5 S., R. 44 W.

A1—0 to 7 inches; grayish brown (10YR 5/2) fine sandy
loam, dark grayish brown (10YR 4/2) moist; weak
medium granular structure; soft, very friable,
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nonsticky and slightly plastic; many very fine and
fine roots; slightly effervescent; moderately alkaline;
clear wavy boundary.

C1g—7 to 24 inches; light gray (2.5 7/2) sandy loam,
grayish brown (2.5Y 5/2) moist; few fine faint light
yellowish brown (2.5Y 6/4) mottles, olive brown
(2.5Y 4/4) moist; weak thick platy structure; hard,
very friable, nonsticky and nonplastic; common very
fine roots; fine rounded soft masses of fine salt
crystals; strongly effervescent; strongly alkaline;
clear irregular boundary.

C2g—24 to 34 inches; light gray (2.5Y 7/2) sandy loam,
grayish brown (2.5Y 5/2) moist; common medium
distinct brownish yellow (10YR 6/6) mottles,
yellowish brown (10YR 5/6) moist; weak thick platy
structure; hard, very friable, nonsticky and
nonplastic; common very fine roots; fine rounded
masses of salt crystals; strongly effervescent;
moderately alkaline; clear wavy boundary.

C3g—34 to 51 inches; gray (10YR 6/1) coarse sandy
loam, very dark gray (10YR 3/1) moist; common
medium faint dark yellowish brown (10YR 3/4)
mottles, moist; massive; slightly hard, very friable,
nonsticky and nonplastic; few very fine roots; fine
filaments and threads of salt crystals; strongly
effervescent; moderately alkaline; clear wavy
boundary.

C4g—>51 to 60 inches; gray (10YR 5/1) coarse sand,
very dark gray (10YR 3/1) moist; single grain; loose;
slightly effervescent; moderately alkaline.

The soil is stratified and ranges from very fine sandy
loam to sand. The depth to the Cg horizon ranges from
4 to 37 inches. The average texture of a mixed sample
of the soil material between depths of 10 and 40 inches
is sandy loam. The C2 and C3 horizons range from
moderately alkaline to strongly alkaline.

Manter series

The Manter series consists of deep, well drained soils
that formed in eolian sand. Manter soils are on smooth
plains. Slopes range from 0 to 9 percent. The mean
annual precipitation is 17 inches, and the mean annual
temperature is 51 degrees F.

Manter soils are similar to Julesburg and Vona soils.
They are near Julesburg, Ascalon, Haxtun, and Valent
soils. Julesburg soils are free of lime to a depth of more
than 40 inches. When moist, Vona soils have color value
brighter than 3 in the surface layer. Ascalon soils have a
B2t horizon of sandy clay loam. Haxtun soils have a
buried B2t horizon of sandy clay loam. Valent soils are
sandy.

Typical pedon of Manter sandy loam, 2 to 5 percent
slopes, in native grass about 3 miles south of Yuma, 200
feet north and 20 feet west of the southeast corner of
sec. 3, T.1 N,R. 48 W.
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A1—0 to 6 inches; grayish brown (10YR 5/2) sandy
loam, very dark grayish brown (10YR 3/2) moist,
weak medium granular structure; soft, very friable,
slightly sticky and slightly plastic; common very fine
and fine roots; neutral; clear smooth boundary.

B2t—6 to 18 inches; grayish brown (10YR 5/2) sandy
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium prismatic structure; hard, friable,
slightly sticky and plastic; common very fine and fine
roots; few thin clay films on faces of peds; neutral;
clear smooth boundary.

B3—18 to 28 inches; brown (10YR 5/3) sandy loam,
dark brown (10YR 4/3) moist; moderate medium
subangular blocky structure; hard, friable, nonsticky
and nonplastic; few very fine and fine roots; very
few thin clay films on faces of peds; mildly alkaline;
clear wavy boundary.

Cca—28 to 60 inches; very pale brown (10YR 7/3)
sandy loam, brown (10YR 5/3) moist; moderate
medium subangular blocky structure; hard, very
friable, nonsticky and slightly plastic; violently
effervescent; lime disseminated and in fine soft
masses; moderately alkaline.

The mollic epipedon is 7 to 19 inches thick. Depth to
lime ranges from 12 to 40 inches. The content of coarse
fragments in the pedon typically is O to 5 percent but
ranges to 15 percent. The A and B2t horizons are
neutral or mildly alkaline.

The C horizon ranges from loamy sand to sandy loam.
The content of lime in the Cca horizon ranges from 5 to
45 percent.

Midway series

The Midway series consists of shallow, well drained
soils that formed in clayey material that weathered from
calcareous platy shale. Midway soils are on ridge crests
of dissected slopes. Slopes range from 3 to 9 percent.
The mean annual precipitation is 17 inches, and the
mean annual temperature is 51 degrees F.

Midway soils are near Razor and Canyon soils. Razor
soils are clayey and are moderately deep to shale.
Canyon soils are loamy and are shallow to limestone. In
Yuma County, the Midway soils are mapped in a
complex with Razor soils.

Typical pedon of Midway silty clay loam, in an area of
Razor-Midway complex, 3 to 9 percent slopes, in native
grass about 1 mile southwest of Laird, 1,700 feet west
and 685 feet south of the northeast corner of sec. 12, T.
1N, R 43 W.

A1—0 to 4 inches; grayish brown (10YR 5/2) silty clay
loam, dark grayish brown (10YR 4/2) moist;
moderate medium granular structure; slightly hard,
friable, slightly sticky and slightly plastic; many very
fine and fine roots; strongly effervescent; moderately
alkaline; clear wavy boundary.
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AC—4 to 13 inches; light brownish gray (10YR 6/2) silty
clay loam, dark grayish brown (10YR 4/2) moist;
moderate medium prismatic structure; slightly hard,
friable, sticky and plastic; common very fine and fine
roots; strongly effervescent; moderately alkaline;
clear wavy boundary. .

Cr—13 inches; light brownish gray (2.5YR) clay shale,
dark grayish brown (10YR 4/2) moist; thin platy
structure; gypsum crystals between the plates; few
very fine and fine roots between the plates; violently
effervescent; moderately alkaline.

The depth to shale is & to 20 inches.

Paoli series

The Paoli series consists of deep, well drained soils
that formed in alluvium. Paoli soils are on second-bottom
terraces and flood plains along intermittent streams. The
mean annual precipitation is 17 inches, and the mean
annual temperature is 51 degrees F.

Paoli soils are near Albinas and Bankard soils. Albinas
soils have a B2t horizon of clay loam. Bankard soils are
sandy and have a surface layer that has color value
brighter than 3 when moist.

Typical pedon of Paoli sandy loam, in grass about 15
miles north and 1 mile east of Yuma, 1,060 feet east and
2,840 feet south of the northwest corner of sec. 1, T. 4
N., R. 48 W.

A1—0 to 5 inches; grayish brown (10YR 5/2) sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak thin platy structure parting to weak medium
granular; slightly hard, very friable, nonsticky and
nonplastic; many very fine and fine roots; 10 percent
gravel; mildly alkaline; clear smooth boundary.

AC—5 to 32 inches; grayish brown (10YR 5/2) sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak coarse prismatic structure parting to weak
coarse subangular blocky; hard, very friable,
nonsticky and nonplastic; common very fine and fine
roots; 10 percent gravel; mildly alkaline; clear wavy
boundary.

Cca—32 to 60 inches; light brownish gray (10YR 6/2)
coarse sandy loam, dark brown (10YR 4/3) moist;
massive; slightly hard, very friable, nonsticky and
nonplastic; few very fine and fine roots; violently
effervescent; visible lime disseminated and in fine
soft masses; moderately alkaline.

The content of fine gravel in the pedon ranges from 0
to about 15 percent. The depth to lime is 25 to 40
inches. In some pedons, strata of sand and fine gravel
are in the substratum below a depth of 32 inches.

Platner series

The Platner series consists of deep, well drained soils
that formed in loess-capped old alluvium. Platner soils

Soil survey

are on smooth plains. Slopes range from 0 to 5 percent.
The mean annual precipitation is 17 inches, and the
mean annual temperature is 51 degrees F.

Platner soils are near Ascalon and Richfield soils.
Ascalon soils have a B2t horizon of sandy clay loam.
Richfield soils have a B2t horizon of silty clay loam.

Typical pedon of Platner loam, in a cultivated field
about 20 miles north of Yuma, 2,500 feet east and 120
feet south of the northwest corner of sec. 11, T. 5 N,, R.
48 W.

Ap—0 to 6 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; moderate
medium granular structure; slightly hard, very friable,
slightly sticky and plastic; 5 percent fine gravel;
neutral; abrupt smooth boundary.

B21t—6 to 13 inches; dark grayish brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2)
moist; strong fine prismatic structure parting to
moderate fine angular blocky; very hard, firm, sticky
and very plastic; common very fine and fine roots;
many thin clay films on faces of peds; mildly
alkaline; clear wavy boundary.

B22t—13 to 16 inches; dark grayish brown (10YR 4/2)
clay loam, dark brown (10YR 3/3) moist; moderate
fine prismatic structure parting to moderate fine
angular blocky; hard, friable, sticky and very plastic;
common very fine and fine roots; many thin clay
films on faces of peds; mildly alkaline; clear smooth
boundary.

B3ca—16 to 19 inches; pale brown (10YR 6/3) sandy
clay loam, dark brown (10YR 4/3) moist; weak
medium prismatic structure; hard, friable, slightly
sticky and plastic; common very fine and fine roots;
few thin clay films on faces of peds; violently
effervescent; moderately alkaline; clear wavy
boundary.

C1ca—19 to 36 inches; very pale brown (10YR 7/3)
loam, light yellowish brown (10YR 6/4) moist;
massive; hard, friable, slightly sticky and plastic; few
very fine and fine roots; 5 percent gravel; violently
effervescent; common fine seams of lime;
moderately alkaline; gradual wavy boundary.

C2—36 to 50 inches; very pale brown (10YR 7/3)
gravelly sandy loam, light yellowish brown (10YR
6/4) moist; massive; hard, friable, nonsticky and
slightly plastic; 20 percent gravel; violently
effervescent; moderately alkaline; gradual wavy
boundary.

C3—50 to 60 inches; pink'(7.5YR 7/4) gravelly sand,
strong brown (7.5YR 5/6) moist; massive; hard, very
friable, slightly plastic; 30 percent gravel; violently
effervescent; moderately alkaline.

The mollic epipedon is 7 to 18 inches thick. The depth
to lime is 8 to 24 inches.

The A horizon is sandy loam or loam. The content of
coarse fragments, which are mostly fine gravel, ranges
to 10 percent. The A horizon is neutral or mildly alkaline.
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The B2t horizon is neutral or mildly alkaline.

The C1ca and C2 horizons range from fine sandy loam
to sandy clay loam. In some pedons they are gravelly
and are 5 to 20 percent pebbles. The C3 horizon ranges
from gravelly sandy clay loam to gravelly sand. It is
stratified and has a wavy or irregular boundary.

Platte series

The Platte series consists of deep, poorly drained soils
that formed in sandy alluvium. Platte soils are on flood
plains along streams. Slopes are less than 2 percent.
The mean annual precipitation is 17 inches, and the
mean annual temperature is 51 degrees F.

Platte soils are near Bankard, Haverson, Glenberg,
and Las Animas soils. Bankard soils are somewhat
excessively drained. Haverson soils are well drained
loams. Glenberg soils are well drained sandy loams. Las
Animas soils are poorly drained sandy loams.

Typical pedon of Platte fine sandy loam, in native
grass about 7 miles north and 1 mile west of Idalia,
1,000 feet north and 200 feet east of the southeast
corner of sec. 8, T.3 S, R. 44 W.

A11—0 to 6 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; moderate medium granular structure; slightly
hard, very friable, nonsticky and slightly plastic;
many very fine, fine, and medium roots; violently
effervescent; moderately alkaline; clear abrupt
boundary.

AC—6 to 13 inches; pale brown (10YR 6/3) fine sand,
grayish brown (10YR 5/2) moist; single grain; loose;
common very fine, fine, and medium roots; strongly
effervescent; moderately alkaline; clear smooth
boundary.

C—13 to 60 inches; light brownish gray (10YR 6/2)
gravelly coarse sand, grayish brown (10YR 5/2)
moist; common fine distinct mottles, yellowish brown
(10YR 5/4) moist; single grain; loose; common fine
and medium roots; 20 percent gravel; strongly
effervescent; moderately alkaline.

The depth to coarse sand or gravelly sand is 12 to 20
inches. Reaction in the pedon ranges from mildly
alkaline to moderately alkaline. In spring, a water table is
between depths of 2 and 6 feet.

The AC horizon ranges from loam to sand.

The C horizon has chroma of 1 to 3. Soils that have a
matrix chroma of 3 commonly have mottles that have
chroma of 1.

Rago series

The Rago series consists of deep, well drained soils
that formed in loess. Rago soils are on slightly concave
or level slopes on smooth plains or on flood plains along
intermittent streams. Slopes are less than 2 percent. The
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mean annual precipitation is 17 inches, and the mean
annual temperature is 51 degrees F.

Rago soils are near Platner and Richfield soils. Platner
and Richfield soils do not have a buried horizon.

Typical pedon of Rago loam, in a cultivated field about
5 miles north and 1 mile east of Yuma, 2,270 feet west
and 120 feet north of the southeast corner of sec. 19, T.
3N,R.47W.

Ap—o0 to 8 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; moderate fine
granular structure; hard, very friable, slightly sticky
and slightly plastic; neutral; clear smooth boundary.

B1—8 to 14 inches; grayish brown (10YR 5/2) clay
loam, dark brown (10YR 3/3) moist; weak medium
prismatic structure parting to moderate medium
subangular blocky; very hard, friable, sticky and very
plastic; common very fine and fine roots; few thin
clay films on faces of peds; mildly alkaline; clear
wavy boundary.

B21t—14 to 20 inches; dark grayish brown (10YR 4/2)
heavy clay loam, dark brown (10YR 3/3) moist;
weak medium prismatic structure parting to strong
fine angular blocky; very hard, friable, sticky and
very plastic; common very fine and fine roots;
common thin clay films on faces of peds; mildly
alkaline; clear wavy boundary.

B22tcab—20 to 29 inches; very dark grayish brown
(10YR 3/2) heavy silty clay loam, very dark brown
(10YR 2.5/2) moist; weak medium prismatic
structure parting to moderate fine angular blocky;
very hard, friable, sticky and very plastic; common
very fine and fine roots; common thin clay films on
faces of peds; partial coatings of lime on the faces
of some peds; slightly effervescent; moderately
alkaline; clear wavy boundary.

C1cab—29 to 37 inches; light gray (10YR 7/2) silt loam,
grayish brown (10YR 5/2) moist; weak coarse
prismatic structure parting to moderate medium
subangular blocky; hard, very friable, slightly sticky
and plastic; about 20 percent of this horizon is
insect burrowings and root channels that are filled
with soil from the B22tb horizon; common very fine
and fine roots; medium-sized irregular soft masses
of carbonates; violently effervescent; moderately
alkaline; clear wavy boundary.

C2b—37 to 54 inches; very pale brown (10YR 7/3) loam,
brown (10YR 5/3) moist; few fine distinct yellowish
brown (10YR 5/4) mottles, moist; massive; soft, very
friable, slightly sticky and plastic; few fine roots;
violently effervescent; moderately alkaline; clear
wavy boundary.

C3b—54 to 60 inches; very pale brown (10YR 7/3) fine
sandy loam, brown (10YR 5/3) moist; common
medium distinct yellowish brown (10YR 5/4) mottles,
moist; massive; soft, very friable, nonsticky and
nonplastic; calcareous; moderately alkaline.
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The mollic epipedon is 24 to more than 40 inches
thick. The depth to the Cca horizon is 24 to 40 inches.
The content of pebbles in the pedon is 0 to 5 percent.

The A horizon is loam or clay loam.

The B22tcab horizon is at a depth of 17 to 32 inches.

Razor series

The Razor series consists of moderately deep, well
drained soils that formed in clayey material that
weathered from calcareous platy shale. Razor soils are
on side slopes of drainageways on dissected slopes.
Slopes range from 3 to 9 percent. The mean annual
precipitation is 17 inches, and the mean annual
temperature is 51 degrees F.

Razor soils are near Midway and Kim soils. Midway
soils are shallow to shale. Kim soils are deep loams.

Typical pedon of Razor clay loam, in an area of Razor-
Midway complex, 3 to 9 percent slopes, in native grass
about 13 miles south of Laird, 800 feet south and 2,140
feet west of the northwest corner of sec. 9, T. 2 S, R.
42 W.

A1—0 to 4 inches; grayish brown (10YR 5/2) clay loam,
dark grayish brown (10YR 4/2) moist; moderate
medium granular structure; slightly hard, firm, slightly
sticky and plastic; common very fine and fine roots;
mildly alkaline; clear smooth boundary.

B2—4 to 13 inches; brown (10YR 5/3) clay loam, dark
brown (10YR 4/3) moist; weak medium prismatic
structure parting to moderate medium subangular
blocky; hard, firm, sticky and very plastic; common
very fine and fine roots; mildly alkaline; clear smooth
boundary.

C1ca—13 to 28 inches; light brownish gray (2.5Y 6/2)
clay, grayish brown (2.5Y 5/2) moist; weak fine
prismatic structure parting to moderate fine angular
blocky; very hard, very firm, very sticky and very
plastic; few very fine and fine roots; medium
generally rounded soft masses of lime; violently
effervescent; moderately alkaline; clear smooth
boundary.

Cr2—28 inches; platy clay shale; few very fine and fine
roots between shale fragments; violently
effervescent.

The depth to shale ranges from 20 to 40 inches.

Richfield series

The Richfield series consists of deep, well drained
soils that formed in loess. Richfield soils are on smooth
plains. Slopes are 0 to 3 percent. The mean annual
precipitation is 17 inches, and the mean annual
temperature is 51 degrees F.

Richfield soils are near Rago, Platner, and Colby soils.
Rago soils have a buried horizon. Platner soils have an
abrupt boundary between the A and B horizons. Colby
soils are silty and do not have a B2t horizon.

Soil survey

Typical pedon of Richfield silt loam, in native grass
about 6 miles north of Yuma, 2,540 feet east and 200
feet north of the southwest corner of sec. 15, T. 3 N,, R.
48 W.

A1—0 to 3 inches; brown (10YR 5/3) silt loam, very dark
grayish brown (10YR 3/2) moist; weak thin platy
structure parting to moderate fine granular; slightly
hard, very friable, nonsticky and slightly plastic;
many very fine and fine roots; neutral; abrupt
smooth boundary.

B1—3 to 10 inches; brown (10YR 5/3) clay loam, very
dark grayish brown (10YR 3/2) moist; moderate
medium prismatic structure; very hard, friable,
slightly sticky and slightly plastic; common very fine
and fine roots; continuous thin clay films on faces of
peds; neutral; clear wavy boundary.

B2t—10 to 19 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark grayish brown (10YR 3/2)
moist; strong fine prismatic structure parting to
strong medium angular blocky; very hard, friable,
sticky and plastic; common very fine and fine roots;
continuous thin clay films on faces of peds; mildly
alkaline; clear wavy boundary.

B3tca—19 to 28 inches; pale brown (10YR 6/3) silty clay
loam, dark brown (10YR 4/3) moist; weak medium
prismatic structure parting to moderate medium
subangular blocky; hard, very friable, slightly sticky
and slightly plastic; few very fine and fine roots;
common thin clay films on faces of peds; strongly
effervescent; moderately alkaline; clear wavy
boundary.

Cca—28 to 60 inches; light gray (10YR 7/2) silt loam,
brown (10YR 5/3) moist; weak medium prismatic
structure; hard, very friable, nonsticky and slightly
plastic; violently effervescent; strongly alkaline.

The mollic epipedon is 10 to 20 inches thick. The A1
and B1 horizons are neutral or mildly alkaline. The depth
to calcareous material ranges from 10 to 20 inches.

The B2t horizon is silty clay loam or silty clay.

Stoneham series

The Stoneham series consists of deep, well drained
soils that formed in wind-reworked alluvium. Stoneham
soils are on smooth plains. Slopes are 0 to 3 percent.
The mean annual precipitation is 16 inches, and the
mean annual temperature is 51 degrees F.

Stoneham soils are near Colby, Manter, and Ascalon
soils. Colby soils are silty and do not have a B2t horizon.
Manter and Ascalon soils have color value of 3 or less in
the surface layer when moist. Manter soils have a B2t
horizon of sandy loam. Ascalon soils have a B2t horizon
of sandy clay loam.

Typical pedon of Stoneham loam, in native grass
about 8 miles south of Idalia, 2,600 feet east of the
southwest corner of sec. 28, T. 5 S.,'R. 44 W.
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A1—0 to 3 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak coarse
granular structure; soft, very friable, slightly sticky
and slightly plastic; common very fine roots; neutral,
clear smooth boundary.

B2t—3 to 7 inches; brown (7.5YR 5/4) clay loam, dark
brown (7.5YR 4/4) moist; moderate medium
prismatic structure; hard, firm, sticky and plastic; few
very fine roots; few thin clay films lining pores and
root channels; neutral; clear wavy boundary.

B3ca—7 to 14 inches; light brown (7.5YR 6/4) sandy
clay loam, brown (7.5YR 5/4) moist; weak medium
prismatic structure; hard, firm, sticky and plastic; few
fine roots; few fine threads of lime; violently
effervescent; moderately alkaline; clear smooth
boundary.

C1ca—14 to 38 inches; pink (7.5YR 7/4) sandy clay
loam, brown (7.5YR 5/4) moist; weak coarse
prismatic structure; slightly hard, friable, sticky and
plastic; small irregular soft masses of segregated
lime; violently effervescent; moderately alkaline;
gradual wavy boundary.

C2ca—38 to 60 inches; pink (7.5YR 7/4) sandy clay
loam, brown (7.5YR 5/4) moist; weak coarse
prismatic structure; slightly hard, friable, sticky and
plastic; common large irregular masses of
segregated lime; violently effervescent; moderately
alkaline.

The depth to calcareous material ranges from 5 to 10
inches.

The B2t horizon is clay loam or sandy clay loam. The
C horizon ranges from clay loam to gravelly sandy loam.

Terry series

The Terry series consists of moderately deep, well
drained soils that formed in wind-sorted calcareous
material overlying highly calcareous sandstone. Terry
soils are on smooth plains. Slopes range from 1 to 6
percent. The mean annual precipitation is 17 inches, and
the mean annual temperature is 51 degrees F.

Terry soils are similar to lliff and Haxtun soils. They
are near Haxtun, Julesburg, and Valent soils. lliff soils
are more than 35 percent clay in the B2t horizon. Haxtun
soils are deep and have a buried horizon. Julesburg soils
are deep. They have a B2t horizon of coarse sandy loam
and a dark epipedon that is less than 20 inches thick.
Valent soils are sandy and do not have a B2t horizon.

Typical pedon of Terry loamy sand, in rangeland about
20 miles south of Yuma, 792 feet west and 1,584 feet
north of the southeast corner of sec. 36, T. 2 S, R. 49
W.

Ap—O0 to 7 inches; grayish brown (10YR 5/2) loamy
sand, very dark grayish brown (10YR 3/2) moist;
weak fine granular structure; soft, very friable; many
very fine and fine roots; neutral; clear smooth
boundary.

79

B1t—7 to 10 inches; grayish brown (10YR 5/2) sandy
loam; very dark grayish brown (10YR 3/2) moist,
moderate medium subangular blocky structure; soft,
very friable, nonsticky and nonplastic; common very
fine and fine roots; neutral; clear smooth boundary.

B2t—10 to 21 inches; brown (10YR 5/3) sandy loam,
dark brown (10YR 3/3) moist; moderate medium
prismatic structure; hard, very friable, nonsticky and
slightly plastic; common very fine and fine roots; few
thin clay films on faces of peds; mildly alkaline; clear
smooth boundary.

B3ca—21 to 26 inches; light brownish gray (10YR 6/2)
sandy loam, dark brown (10YR 4/3) moist; moderate
medium subangular blocky structure; hard, very
friable, nonsticky and slightly plastic; few very fine
and fine roots; violently effervescent; moderately
alkaline; gradual wavy boundary.

1ICr—26 inches; very pale brown (10YR 8/3) highly
calcareous sandstone.

The content of organic matter in the epipedon ranges
from .5 to 1 percent. The depth to sandstone ranges
from 20 to 34 inches. In some pedons, the content of
rock fragments is as much as 15 percent.

Valent series

The Valent series consists of deep, excessively
drained soils that formed in eolian sand. Valent soils are
on low sandhills. Slopes range from 1 to 45 percent. The
mean annual precipitation-is 17 inches, and the mean
annual temperature is 51 degrees F.

Valent soils are similar to Dwyer soils. They are near
Dailey, Julesburg, Manter, and Vona soils. Dwyer soils
have lime within a depth of 40 inches. Dailey, Manter,
and Julesburg soils have a surface layer that has color
value of 3 or less when moist. Julesburg, Manter, and
Vona soils have a B2t horizon of sandy loam.

Typical pedon of Valent sand, 9 to 15 percent slopes,
in grass about 5 miles east and'5 miles south of Yuma,
2,640 feet south of the northwest corner of sec. 22, 7. 1
N., R. 47 W.

A1—0 to 4 inches; grayish brown (10YR 5/2) sand, very
dark grayish brown (10YR 3/2) moist; weak fine
granular structure; soft, very friable; common very
fine and fine roots; neutral; clear smooth boundary.

C—4 to 60 inches; pale brown (10YR 6/3) sand, dark
brown (10YR 4/3) moist; single grain; loose; few
very fine and fine roots; neutral.

The A and C horizons are neutral or mildly alkaline.
The C horizon ranges from sand to fine sand.
Vona series

The Vona series consists of deep, well drained soils
that formed in eolian sand. Vona soils are on smooth
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plains. Slopes are 0 to 3 percent. The mean annual
precipitation is 17 inches, and the mean annual
temperature is 51 degrees F.

Vona soils are similar to Manter soils. They are near
Valent, Dwyer, and Haxtun soils. Manter and Haxtun
soils have a surface layer that has color value of 3 or
less when moist. Haxtun soils have a buried horizon.
Valent and Dwyer soils are sandy and do not have a B
horizon.

Typical pedon of Vona loamy sand, in native grass 5
miles south and 7 miles east of Abarr, 800 feet west and
175 feet north of the southeast corner of sec. 24, T. 3
S.,R.48W.

A11—0 to 4 inches; light brownish gray (10YR 6/2)
loamy sand, very dark grayish brown (10YR 3/2)
moist; weak coarse granular structure; soft, very
friable; many very fine and fine roots; neutral; clear
smooth boundary.

A12—4 to 18 inches; light brownish gray (10YR 6/2)
loamy sand, dark grayish brown (10YR 4/2) moist;
weak medium subangular blocky structure; slightly
hard, very friable; common very fine and fine roots;
mildly alkaline; clear smooth boundary.

B2t—18 to 24 inches; brown (10YR 5/3) fine sandy
loam, dark brown (10YR 4/3) moist; very dark
grayish brown (10YR 3/2) organic stains on one-
third of the faces of peds when moist; moderate
medium angular blocky structure; hard, friable,

nonsticky and slightly plastic; thin continuous clay
films on vertical faces of peds and thin patchy clay
films on horizontal faces of peds; common very fine
roots; mildly alkaline; clear wavy boundary.

B3—24 to 34 inches; brown (10YR 5/3) fine sandy loam,
dark brown (10YR 4/3) moist; dark brown (10YR
4/3) organic streaks in root channels when moist;
moderate medium prismatic structure parting to
moderate medium angular blocky; hard, friable,
nonsticky and slightly plastic; thin patchy clay films
on vertical faces of peds; common very fine roots;
mildly alkaline; clear wavy boundary.

Cica—34 to 44 inches; white (10YR 8/2) very fine
sandy loam, grayish brown (10YR 5/2) moist; weak
coarse prismatic structure; very hard, friable, and
slightly plastic; few very fine roots; violently
effervescent; lime disseminated and in medium-sized
soft masses; moderately alkaline; clear wavy
boundary.

C2—44 to 60 inches; very pale brown (10YR 8/3) loamy
fine sand, pale brown (10YR 6/3) moist; few
medium-sized yellowish brown (10YR 5/4) mottles,
moist; single grain; loose; violently effervescent;
moderately alkaline.

The depth to lime ranges from 12 to 34 inches. The
solum is 15 to 40 inches thick.

The C2 horizon ranges from loamy fine sand to fine
sandy loam. The calcium carbonate equivalent in the
Ceca horizon ranges to 15 percent.
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ABC soll. A soil having an A, a B, and a C horizon.

Ablation till. Loose, permeable till deposited during the
final downwasting of glacial ice. Lenses of crudely
sorted sand and gravel are common.

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, soll. 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) soll. 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.

Area reclaim (in tables). An area difficult to reclaim after
the removal of soil for construction and other uses.
Revegetation and erosion control are extremely
difficult.

Argillic horizon. A mineral soil horizon that is
characterized by the illuvial accumulation of layer-
lattice silicate clays. The argillic horizon has a
certain minimum thickness depending on the
thickness of the solum, a minimum quantity of clay
in comparison with an overlying eluvial horizon
depending on the clay content of the eluvial horizon,
and usually has coatings of oriented clay on the
surface of pores or peds or bridging sand grains.

Association, soll. 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
VEIY [OW....coiriiiinne e rene s sisesnsans Oto3
Low. it eere e e e e st e s e b e R e R s st e a e et 3to6
Moderate..........c.ccocninnnnnas 6t09
High... rveerei et esatente 9to 12
Very high......coienseneeo. 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.

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface.

Blowout. A shallow depression from which all or most of
the soil material has been removed by wind. A
blowout has a flat or irregular floor formed by a
resistant layer or by an accumulation of pebbles or
cobbles. In some blowouts the water table is
exposed.

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.

Caliche. A more or less cemented deposit of calcium
carbonate in soils of warm-temperate, subhumid to
arid areas. Caliche occurs as soft, thin layers in the
soil or as hard, thick beds just beneath the solum, or
it is exposed at the surface by erosion.

Caplllary water. Water held as a film around soil
particles and in tiny spaces between particles.
Surface tension is the adhesive force that holds
capillary water in the soil.

Cation. An ion carrying a positive charge of electricity.
The common soil cations are calcium, potassium,
magnesium, sodium, and hydrogen.

Cation-exchange capacity. The total amount of
exchangeable cations that can be held by the soil,
expressed in terms of milliequivalents per 100 grams
of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is
synonymous with base-exchange capacity, but is
more precise in meaning.
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Catsteps. Local, very small, irregular terraces on steep
hillsides, especially in pasture, formed by the
trampling of cattle or the slippage of saturated soil.

Channery soll. A soil that is, by volume, more than 15
percent thin, flat fragments of sandstone, shale,
slate, limestone, or schist as much as 6 inches
along the longest axis. A single piece is called a
fragment.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that loosen the subsoil and
bring clods to the surface. A form of emergency
tillage to control soil blowing.

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.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coating, clay skin.

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. Mineral or rock particles 2
millimeters to 25 centimeters (10 inches) in
diameter.

Coarse textured soll. Sand or loamy sand.

Complex slope. Irregular or variable siope. 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
scale of mapping. The pattern and proportion of the
soils are somewhat similar in all areas.

Compressible (in tables). Excessive decrease in volume
of soft soil under load.

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.

Soil survey

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 (or contour farming). 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.

Decreasers. The most heavily grazed climax range
plants. Because they are the most palatable, they
are the first to be destroyed by overgrazing.

Deferred grazing. Postponing grazing or arresting
grazing for a prescribed period.

Depth to rock. Bedrock is too near the surface for the
specified use.

Dissected slopes. An incline surface in upland
topography incised by relatively shallow
drainageways that are perpendicular to the main
valley drainageway. Each drainageway is separated
by a downward-trending ridge.

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 frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered
drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the
sudden deepening of channels or the blocking of
drainage outlets. Seven classes of natural soil
drainage are recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are
commonly very coarse textured, rocky, or shallow.
Some are steep. All are free of the mottling related
to wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they recsive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil
readily, but not rapidly. It is available to plants
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throughout most of the growing season, and
wetness does not inhibit growth of roots for
significant periods during most growing seasons.
Well drained soils are commonly medium textured.
They are mainly free of mottling.

Moderately well drained. —Water is removed from
the soil somewhat slowly during some periods.
Moderately well drained soils are wet for only a
short time during the growing season, but
periodically for long enough that most mesophytic
crops are affected. They commonly have a slowly
pervious layer within or directly below the solum, or
periodically receive high rainfall, or both.
Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly
restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly
drained soils commonly have a slowly pervious
layer, a high water table, additional water from
seepage, nearly continuous rainfall, or a combination
of these.

Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage
results from a high water table, a slowly pervious
layer within the profile, seepage, nearly continuous
rainfall, or a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly
continuous, they can have moderate or high slope
gradients.

Drainage, surface. Runoff, or surface flow of water,
from an area.

Eluviation. The movement of material in true solution or
colloidal suspension from one place to another
within the soil. Sail horizons that have lost material
through eluviation are eluvial; those that have
received material are iliuvial.

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.

Eroslion. 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
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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 alkali (in tables). Excess exchangeable sodium
in the soil. The resulting poor physical properties
restrict the growth of plants.

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.

Excess salts (in tables). Excess water-soluble salts in
the soil that restrict the growth of most plants.

Fallow. Cropland left idle in order to restore productivity
through accumulation of moisture. Summer fallow is
common in regions of limited rainfall where cereal
grains are grown. The soil is tilled for at least one
growing season for weed control and decomposition
of plant residue.

Fast intake (in tables). The rapid movement of water
into the soil.

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 capacily, or capillary capacily.

Fine textured soll. Sandy clay, silty clay, and clay.

First bottom. The normal flood plain of a stream,
subject to frequent or occasional flooding.

Flagstone. A thin fragment of sandstone, limestone,
slate, shale, or (rarely) schist, 6 to 15 inches (15 to
37.5 centimeters) long.

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.

Forb. Any herbaceous plant not a grass or a sedge.

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.

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.
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Graded stripcropping. Growing crops in strips that
grade toward a protected waterway.

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.

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 (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.

Guily. 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.

Hardpan. A hardened or cemented soil horizon, or layer.
The soil material is sandy, loamy, or clayey and is
cemented by iron oxide, silica, calcium carbonate, or
other substance.

Horizon, soll. A layer of soil, approximately parallel 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 Soi/
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-
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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 il 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.
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.

Impervious soll. A soil through which water, air, or roots
penetrate slowly or not at all. No soil is absolutely
impervious to air and water all the time.

Increasers. Species in the climax vegetation that
increase in amount as the more desirable plants are
reduced by close grazing. Increasers commonly are
the shorter plants and the less palatable to
livestock.

Infiltration. The downward entry of water into the
immediate surface of soil or other material, as
contrasted with percolation, which is movement of
water through soil layers or material.

infiltration capacity. The maximum rate at which water
can infiltrate into a soil under a given set of
conditions.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually
expressed in inches per hour. The rate can be
limited by the infiltration capacity of the soil or the
rate at which water is applied at the surface.

Invaders. On range, plants that encroach into an area
and grow after the climax vegetation has been
reduced by grazing. Generally, 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.
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Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controlled flooding.—Water is released at intervals
from closely spaced field ditches and distributed
uniformly over the field.

Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Furrow.—Water is applied in small ditches made by
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 saoil.

Wild flooding.—Water, released at high points, is
allowed to flow onto an area without controlled
distribution.

Large stones (in tables). Rock fragments 3 inches (7.5
centimeters) or more across. Large stones adversely
affect the specified use of the soil.

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 ioam, loam, silt
loam, or silt.

Mineral soll. Soil that is mainly mineral material and low
in organic material. Its bulk density is more than that
of organic soil.

Minimum tillage. Only the tillage essential to crop
production and prevention of soil damage.

Miscellaneous areas. Areas that have little or no natural
soil and support little or no vegetation.

Moderately coarse textured soll. Sandy loam and fine
sandy loam.

Moderately fine textured soil. Clay loam, sandy clay
loam, and silty clay loam.

Mollic epipedon. A surface horizon of mineral soil that
is dark colored and relatively thick, contains at least
0.58 percent organic carbon, is not massive and
hard or very hard when dry, has a base saturation of
more than 50 percent when measured at pH 7, and
has less than 250 ppm of phosphate soluble in 1
percent citric acid, and is dominantly saturated with
bivalent cations.

Morphology, soil. The physical makeup of the soil,
including the texture, structure, porosity,
consistence, color, and other physical, mineral, and
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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—rfaint, distinct, and prominent. The size
measurements are of the diameter along the
greatest dimension. Fine indicates less than 5
millimeters (about 0.2 inch); medium, from 5 to 15
millimeters (about 0.2 to 0.6 inch); and coarse, more
than 15 millimeters (about 0.6 inch).

Munsell notation. A designation of color by degrees of
the three simple variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Neutral soll. 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.

Pan. A compact, dense layer in a soil that impedes the
movement of water and the growth of roots. For
example, hardpan, fragipan, claypan, plowpan, and
traffic pan.

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.....cccceereereeremneresisisasseninine less than 0.06 inch
Slow. 0.06 to 0.20 inch
Moderately SIOW........ciieiieninnienicnnes 0.2 to 0.6 inch
Moderate........ccvevrerrerreeersisiniinnne 0.6 inch to 2.0 inches
Moderately rapid.........ccoccrereereereereansenss 2.0 to 6.0 inches
Rapid ...6.0 to 20 inches
Very rapid.......coieeienncniennesnceninennes more than 20 inches

Phase, soil. A subdivision of a soil series based on
features that affect its use and management. For
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example, slope, differences in 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.

Plain, irregular. A plain where 50 to 80 percent of the
area has slopes of less than 8 percent and where
local relief is less than 300 feet within a township.

Plain, smooth. A plain where more than 80 percent of
the area has slopes of less than 8 percent and
where local relief is less than 200 feet within a
township.

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.

Plowpan. A compacted layer formed in the soil directly
below the plowed layer.

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.

Poor outlets (in tables). Refers to areas where surface
or subsurface drainage outlets are difficult or
expensive to install.

Potential plant community. The total plant community
that is best adapted to the unique combination of
environmental factors in an area. it is the plant
community that is in dynamic equilibfium with the
environment. Such natural disturbances as drought,
wild fires, grazing of native fauna, and insects are
inherent in the development of the natural potential
plant community. The potential plant community is
not a precise assembly of species but varies in
proportions, within reasonable limits, from place to
place. Generally, one species or a group of species
dominates a site. Where changes in soils,
topography, or moisture conditions are abrupt, plant
community boundaries are distinct.

Productivity (soil). The capability of a soil for producing
a specified plant or sequence of plants under
specific management.

Profile, soll. A vertical section of the soil 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 grassiands, 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.

Soil survey

Range pitting. Mechanical treatment used on rangeland
to increase water infiltration rates on rangeland in
poor condition. The machine makes shallow
trenches 3 to 4 feet long, 4 inches deep, and 6
inches wide. These pits form miniature dams that
catch water and allow it to be absorbed into the soil,
which helps to increase growth of the native
vegetation.

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 Below 4.5
Very strongly acid.........cccecererevrrarnrereerersereeens 451t0 5.0
Strongly acid 51t0 6.5
Medium acid.........cccoevrvrreirenrerinnereensssesecsennes 5.6 t0 6.0
Slightly acid 6.11t0 6.5
Neutral....... 6610 7.3
Mildly alkaline 74t078
Moderately alkaline.............cccveeveeeerenrverereenninns 79t08.4
Strongly alkaline 8.5t 9.0
Very strongly alkaline..........ccecevenereenenne 9.1 and higher

Relief. The elevations or inequalities of a land surface,
considered collectively.

RIill. A steep sided channel resulting from accelerated
erosion. A rill is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example,
pebbles, cobbles, stones, and boulders.

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.

Saline soil. A soil containing soluble salts in an amount
that impairs growth of plants. A saline soil does not
contain excess exchangeable sodium.

Sand. As a soil separate, individual rock or mineral
fragments from 0.05 millimeter to 2.0 millimeters in
diameter. Most sand grains consist of quartz. As a
soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.
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Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of
sedimentary rock are conglomerate, formed from
gravel; sandstone, formed from sand; shale, formed
from clay; and limestone, formed from soft masses
of calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Seepage (in tables). The movement of water through the
soil. Seepage adversely affects the specified use.

Series, 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.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and runoff water.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building 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.

Slitstone. Sedimentary rock made up of dominantly silt-
sized particles.

Site index. A designation of the quality of a forest site
based on the height of the dominant stand at an
arbitrarily chosen age. For example, if the average
height attained by dominant and codominant trees in
a fully stocked stand at the age of 50 years is 75
feet, the site index is 75 feet.

Slick spot. A small area of soil having a puddled,
crusted, or-smooth surface and an excess of
exchangeable sodium. The soil is generally silty or
clayey, is slippery when wet, and is low in
productivity.

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.

Slow intake (in tables). The slow movement of water
into the soil.

Slow refill (in tables). The slow filling of ponds, resulting
from restricted permeability in the soil.

Small stones (in tables). Rock fragments less than 3
inches (7.5 centimeters) in diameter. Small stones
adversely affect the specified use of the soil.

Soill. 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
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material, as conditioned by relief over periods of
time.

Soil blowing. To wear away or remove the surface layer
of the soil by wind.

Soll 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

...2.01t0 1.0
1.0t0 0.5

Very coarse sand
Coarse sand.

Medium sand .5100.25
Fine sand 0.25 to 0.10
Very fine sand.........cccoeviiinenrcncncnininen 0.10 to 0.05
Silt.. 0.05 to 0.002
ClaY.couiervieernriesieresictsesse e enessnensanse Less than 0.002

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.

Stone line. A concentration of coarse fragments in a
soil. Generally it is indicative of an old weathered
surface. In a cross section, the line may be one
fragment or more thick. It generally overlies material
that weathered in place and is overlain by recent
sediment of variable thickness.

Stones. Rock fragments 10 to 24 inches (25 to 60
centimeters) in diameter.

Stony. Refers to a soil containing stones in numbers
that interfere with or prevent tillage.

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 grained
(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 solum below plow depth.

Subsoiling. Tilling a soil below normal plow depth,
ordinarily to shatter a hardpan or claypan.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
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in content of organic matter than the overlying
surface layer.

Summer fallow. The tillage of uncropped land during
the summer to control weeds and allow storage of
moisture in the soil for the growth of a later crop. A
practice common in semiarid regions, where annual
precipitation is not enough to produce a crop every
year. Summer fallow is frequently practiced before
planting winter grain.

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.”

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 it can soak into the soil or flow slowly to a
prepared outlet without harm. A terrace in a field is
generally built so that the field can be farmed. A
terrace intended mainly for drainage has a deep
channe! that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.

Texture, soll. 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, silt loam, sandy clay loam, clay loam, silty clay
loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying “coarse,” “fine,” or “very
fine."

Thin layer (in tables). Otherwise suitable soil material
too thin for the specified use.

Tiith, soll. The physical condition of the soil as related
to tillage, seedbed preparation, seedling emergence,
and root penetration.

Toe slope. The outermost inclined surface at the base
of a hill; part of a foot slope.

Topsoll. 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.

Trace elements. Chemical elements, for example, zinc,
cobalt, manganese, copper, and iron, are in soils in
extremely small amounts. They are essential to plant
growth,

Unstable fill (in tables). Risk of caving or sloughing on
banks of fill material.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Variant, soll. A soil having properties sufficiently
different from those of other known soils to justify a
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.

Wiiting point (or permanent wilting point). The
moisture content of soil, on an ovendry basis, at
which a plant (specifically sunflower) wilts so much
that it does not recover when placed in a humid,
dark chamber.
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TABLE 1.--TEMPERATURE AND PRECIPITATION
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TABLE 1.--TEMPERATURE AND PRECIPITATION--Continued
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It can be calculated

1a growing degree day is an index of the amount of heat available for plant growth.

and subtracting the temperature

dividing the sum by 2,

below which growth is minimal for the principal crops in the area (500 F).

by adding the maximum and minimum daily temperatures,
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

Probability

Minimum temperature

24V F

or lower

H 28Y
1
i

T
1
or lower !

329°F
or lower

Recorded at Yuma,

Colorado 1951-72

Last freezing
temperature
in spring:

1 year in 10
later than--

2 years in 10
later than--

5 years in 10
later than--

First freezing
temperature
in fall:

1 year in 10
earlier than--

2 years in 10
earlier than--

5 years in 10
earlier than--

May

April

April

October

October

October

May 9
May 4

April 26

October 1
October 6

25 October 14

e e e e . e ———— e m— = - e e e =]

May 25

May 20

May 11

September 20

September 25

October 4

Recorded at Wray,

Colorado 1951=74

Last freezing
temperature
in spring:

1 year in 10
later than--

2 years in 10
later than--

5 years in 10
later than--

First freezing
temperature
in fall:

1 year in 10
earlier than--

2 years in 10
earlier than--

5 years in 10
earlier than--

April

April

April

October

October

October

May 13

May 9

16 April 27

10 (September 30

14 October 4

22 October 12

e e e —— . ——————— —— s ————— = — e —— = —— ——= —]

May 25

May 20

May 9

September 16

September 21

October 1

Soil survey
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TABLE 2.--FREEZE DATES IN SPRING AND FALL--Continued

Minimum temperature

Probability 23U F 1 28V ¥ i 32V F
or lower i or lower | or lower
Recorded at Bonny Lake, Colorado 1951-T4
i 1 H
Last freezing | | H
temperature 1 ! i
in spring: 1 | |
] 1 ]
] i ]
1 year in 10 | | |
later than-- ! April 26 | May 7 | May 19
! ] |
2 years in 10 ! ] !
later than-- i April 21 | May 2 | May 14
[] ] L]
I 1 ]
5 years in 10 ! | 1
later than-- i April 13 | April 23 | May 4
E E ‘
]
1
First freezing i i i
temperature ! | ]
in fall: ! i i
] ) ]
] I ]
1 year in 10 H | :
earlier than-- E October 14 E October 10 ESeptember 22
1 1 i
2 years in 10 ' ! |
earlier than-- | October 19 | October 14 |September 27
| [ i
5 years in 10 | i i
earlier than-- i October 28 | October 20 | October 7
[] ]
| | []
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TABLE 3.--GROWING SEASON

Daily minimum temperature
during growing season

Probability “Higher T Higher 1 Higher
than 1 than ! than
240 F 5 289 F 5 320 F
Days E Days E Days

i i

Recorded at Yuma, Colorado 1951=72

v T i
9 years in 10 E 165 5 149 E 122
8 years in 10 '. 175 '. 157 '. 130
5 years in 10 E 193 E 171 E 145
2 years in 10 E 211 i 185 E 160
1 year in 10 E 221 E 192 E 169

i i i

Recorded at Wray, Colorado 1951-T74

| i i
9 years in 10 5 171 E 140 5 124
8 years in 10 E 177 3 153 E 131
5 years in 10 } 188 3 167 E 144
2 years in 10 E 200 ? 181 E 156
1 year in 10 E 206 } 188 E 169

i i i

Recorded at Bonny Lake, Colorado 1951-T74

1 ] i
9 years in 10 E 175. 3 161 E 132
8 years in 10 :: 183 :: 167 :: 140
5 years in 10 } 197 } 180 ? 156
2 years in 10 3 212 E 192 E 171
1 year in 10 E 219 E 198 E 179

i i i

Soil survey
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS
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T []
] ]
Map | Soil name Acres | Percent

symbol)} {

| i
1 1Albinas loaAme-cecmm e e e i e ccmnceMc e e eesecseem e cmemm s ———e - 10,700 | 0.7
2 {Ascalon loamy sand, 3 to 9 percent slopeS--~=~- 4,600 | 0.3
3 {Ascalon sandy loam, 3 to 5 percent slopeS~--- 19,800 | 1.3
4 {Ascalon sandy loam, 5 to § percent SlopeSe=----cccmmaceccccaccmcccccccccccccccce—eo 1,500 | 0.1
5 {Ascalon fine sandy loam, 0 to 3 percent slopes 45,800 | 3.0
6 1Bankard Sandeee-ceccccccmcc e et crrcrce e e ceecmemc—————————————— 10,700 | 0.7
7 |Bayard fine sandy loam, 2 to 6 percent SlopeS---e=--eemeecccccccccccmccmc—cc——————— | 10,700 | 0.7
8 iCanyon-Dioxice complex, 1 to 9 percent slopeSewecccmmm o cccccccccccccc—caa—a H 5,200 | 0.3
9 iCanyon-Rock outecrop complex, 9 to 25 percent SlopeS—e-c—emmmmemmccacccccacmccannnas 1 45,800 | 3.0
10 1Colby silt loam, 3 to 6 percent SloOpeS—=cececacccccmcm o ccmccccmccccmmmmeeee i 44,200 | 2.9
1" {Colby silt loam, 6 to 15 percent SlOpeS-==me--mmcccmcmccmmcccc;cac e ccacmcaa————— ! 85,400 | 5.6
12 {Colby-Torriorthents complex, gullied, 15 to 25 percent slopeS-———=—eweacomocco—oo—— i 41,200 | 2.7
13 iDailey loamy Sande--cecemmecmcccmmc e nemeceer——— e ————— e ! 10,700 | 0.7
14 {Dwyer-Vona loamy sands, 3 to 9 percent SlopeS~=ecececcmmcmmccacccccccccccaconacao=- | 4,600 | 0.3
15 |Eckley gravelly sandy loam, 3 to 7 percent SlopeS---memcececcaaco oo mmmmccccce—e i 3,000 | 0.2
16 iGlenberg-Bankard compleXwee—eeeccemmmecccaccmceacrccccccec e mmccm e ———m——————————— ! 1,500 | 0.1
17 1Haverson 10ame—-—cc—cme e e cmrmm e meceececcecccemcmecemmeem—————— | 7,600 | 0.5
18 {Haxtun loamy Sande-eemececmeccccccccmcmcma e cea e ccrcccccmc e e cem e mmm———————————— H 85,400 | 5.6
19 iHaxtun sandy loame--ecmeccmccocccccccccccc;eccccceeceeecacececceeeeecaecececae—————— ' 71,700 | 4.7
20 8 YR ! 7,600 | 0.5
21 {Inavale loamy Sandeee-emccemcccacm e ccmccccc e c e e ——— ! 4,600 | 0.3
22 iJulesburg loamy sand, 0 to 3 percent SlOpe@S==~mmemcmmmo oo oo eeeeae ! 54,900 | 3.6
23 iJulesburg loamy sand, 3 to 7 percent SlopeS-—cececcaccamoammm o cccmcmcceemeeeee i 62,500 | 4.1
24 {Kim loam, 3 to 6 percent slopeS--eemecccmcccccacaaa. e memeeecmm e cm s e mcece e~ ——— ! 1,500 | 0.1
25 1Kuma-Keith S1ilt 108MS=c e e e c oo mm e oot o e e i 152,500 { 10.0
26 iLaird fine sandy loameeeeeemc e e e H 6,100 | 0.4
27 iLas Animas fine sandy loamMe-e-cmccmcmccmcccccccccco o ccnecaaen— BT T e T ! 4,600 | 0.3
28 1Las Animas lo08M=-—cccmccmcc e cc et eee e e meemeemem e cema——— t 1,500 | 0.1
29 {Manter loamy Sande-eeecccecaccccccccccccmcccmccccrc e m s cccmcerAececoc e s e~ ————— i 35,100 | 2.3
30 iManter sandy loam, 2 to 5 percent SloOpE@S~-mecemmecccccmcmmccmmmmcdssccc—cemmc——am—aa—— | 23,400 | 1.5
31 iManter sandy loam, 5 to 9 percent SlopeSeeweweeeececccecccmcccccccccceeee——c——————— H 12,600 | 0.8
32 {Paoli sandy loam-==eecccmcccmcccmcccmc;e e ccdc e i 3,000 | 0.2
33 FP Lt S m e o e e e e e e e e —— - : 300 | *
34 iPlatner sandy loam, 3 to 5 percent SlopeS-=--—ceccmcammccce e i 3,000 | 0.2
35 1Platner lOoaMem=m oo oo c e e eecmcccccccam e ——aa 1 45,800 | 3.0
36 {Platte fine sandy loamMe=-—-eeccccmcccm et cccecc e ccmmm e mm—————————— i 3,000 | 0.2
37 1Rago loam--=cccccmc e cccc e cccreccacccccmc;ecccccacecccec—————— ' 38,100 | 2.5
38 {Rago clay loam, occasional overflOoWe=mmmeccccccmcmmccmcccccecem e mc e —————— ! 4,600 | 0.3
39 {Razor-Midway complex, 3 to 9 percent SlopeSeeeecwecacccmccciccocmcccccccacccecenae=n | 3,000 | 0.2
o {Richfield 811t 108M==mcemmmcmcm—m e e e ccemccecccecccc e e e m—eeeee—em———e—————————— ! 10,700 | 0.7
41 {Stoneham loaMemececcmcc e c e e e e i 1,500 | 0.1
42 1Terry loamy Sande-me-eeceeccccccccceeaeccccccmccc e cccccscccecctmm e mcccc e —————— ! 1,500 | 0.1
43 iValent sand, 1 to 9 percent 8l0pPeSemwmeccmccm oo oo cccccccmmeemeeem i 259,300 | 17.0
4y {Valent sand, 9 to 15 percent SloOpeS--memccmcmccccecccecccccccccmcccaac oo cceeaa——— i 227,200 | 14.9
45 {Valent sand, 15 to 45 percent SlOpeS——mmemcccmcccccncaccmmeccmcnccccccmm——— e —mn——— 1 27,500 | 1.8
46 iValent-Blownout land complex, 1 to 25 percent SlOp@S-e-emeeecccmccccccaccccoco—eaes i 3,000 | 0.2
47 iVona loamy sand-----eeeeeccmmc e rrccrccreec e mc e e sccccc e s e ——— 1 13,700 | 0.9

i L R A Rt s gy S | 2,920 E 0.3

] |ewmmcr e |=mm————

' TOLAlmem oo oo e e m e mccmcmmmmemeee e e ——————————— } 1,525,120 | 100.0

1

) |

* Less than 0.1 percent.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE

All

Absence of a yield figure indicates that the

those in the I columns are for irrigated soils.
soil 1s not suited to the crop or the crop generally is not grown on the soill

yields were estimated for a high level of management.

[Yields in the N columns are for nonirrigated soils;

Grain sorghum| Alfalfa hay | Corn silage | Sugar beets
[] []
| |
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Wheat
|

Soil name and
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Grain sorghum| Alfalfa hay | Corn silage | Sugar beets
] ] ]
1 b |

]
]
1
1
¢

Wheat
T
|

Soil name and
map symbol
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=
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

Total production

Rock outcrop.

I ] ] 1
Soil name and i Range site name i i { Characteristic vegetation {Compo-
map symbol | {Kind of year | Dry | isition
{ i iweight | ]
1 1 TLb7acre] 71 Pct
] ) (] 1 |y
I 1 I I ]
F T ettt iLoamy Plains---eec-ccccccencaax \Favorable | 2,200 |Western wheatgrass---------~-- i 40
Albinas | {Normal { 1,800 {Blue grama-=e=s-ecccecec—cace=a- i 30
H lUnfavorable | 1,400 |BuffalograsSe-==----- vmmm—————— 110
! ! H |Green needlegrass-—--=eecoco---- 15
| i 1 1Sedgememmmermocec e e i 5
i ] | i !
2, 3, 4, S-emmeee iSandy Plains---r-ecccccccccua- {Favorable i 2,400 |Blue grama----=—cec-crcecceeeea- i 20
Ascalon ! iNormal i 2,200 |Prairie sandreedeccccc-cwcaaa- {20
! 'Unfavorable | 2,000 {Sand bluestemM---cccccrcmcuucu= 110
i ! | INeedleandthread--=cccerccccuaa i 10
1 i H iLittle bluesteMe—cccmcacacnaaa 15
! 1 i 1Switchgrassem——c—caccaccanaaaa 1 5
! | | 1Sand dropseed-----ceacaceaaa-< i 5
1 1 1 |Sedge-—==eeocccmccacacccnm e i 5
1 ] 1 (] 1
} ] I L] ]
S !Sandy Bottomland-----cceee-ce- {Favorable i 2,000 }Prairie sandreed-------ccucw-- i 25
Bankard i iNormal ! 1,800 |Switchgrasse--ecececccccacnea-x i 20
! !Unfavorable | 1,700 |Sand bluestem------cccecercaa-x 115
| 1 | {Needleandthread-----==-wcocmee-u- 1 10
! ' ] {Blue grama--=-=eecerc—ccceeaca" i 5
: : i 1Sand dropseed--=~emmecmaceeea= {5
! H H iLittle bluestem---ceccrcaccccaa Y
H | ! 1Sideoats grama--—-—==—ecmeec-aca- i 5
! | | 1Sand sagebrush---eeeccacccccaaa 15
[] 1 1 ]
I ] | 1
T ke |Sandy Plainge~-ccecccccn—cnua- iFavorable | 2,400 |Prairie sandreed 20
Bayard i {Normal ! 2,200 |Blue grama-----m-ccccccccecca-- 20
| {Unfavorable | 2,000 |Needleandthread-~----e-cececee-- 10
| | 1 {Sand bluesteme-——cccccacaca—a- 10
! 1 | 1Sand dropseed--=-ccccccceacaaa 5
] | ] iLittle bluestem 5
H i H iSwitchgrass--cecemoc--- 5
| i | 15edge~~mmemcmeccccccnn e enaa 5
H H | 1Sand sagebrush-----cecececcceaaa 5
[] 1 [] ]
1
8% E | i ;
CanyoNm=m———wec—=- iLimestone BreakS---c-cewcec—--- {Favorable i 1,250 |Little bluestem---ccccccmaaaux 25
! iNormal ! 1,000 !Sideocats grama------ 15
| iUnfavorable | 625 |Threadleaf sedge 10
| i | {Prairie sandreed--------c-wwu-- it 10
i | ! |Blue grama---==--eccececocccaa- i 5
| i i iNeedleandthread--—-=ecccccaa- -1 5
] i i {Hairy grama---ccece-ceccccnen= i 5
[] ] ] ] ]
) ] ] ] ]
Dioxice-mmmmcwa—ax iLoamy Plainse=-ececccccccaccacax {Favorable { 2,000 |Blue gramae=eecececrecn—ccccccacan 1 40
i iNormal ! 1,800 |Western wheatgrass-------wce-- -1 20
! !Unfavorable | 1,400 |Sideocats grama-----w-we-- ~me==! 10
| 1 | |BuffalograsSeececceecmreccccceana i 10
| i | iGreen needlegrass==eoee—c—eca-- {10
] i i |Sedgem=mmmmmmmcmcerc e i 5
i i ] | '
gk i ] ] i !
Canyon--——-——==m==-= iLimestone Breaks---w-wwe-c-—-=- jFavorable ! 1,250 |Little bluestem-eeccece—cacaaa- 1 25
H {Normal i 1,000 |Sideocats grama---ceccccmcccwa- t 15
| iUnfavorable | 625 |Threadleaf sedgeeeee-—cccccc-a i 10
| i |Prairie sandreed---==cc-ccc-eo i 10
i 1 |Needleandthread--==c-eccccce-- 1 5
! H {Hairy grama--=cecccccccccaaa- -1 5
E E {Blue grama-~=------ececcecccee-- i 5
| |
i !

See footnote at end of table,



Yuma County, Colorado 101

TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

1 H Total production | ]
Soil name and H Range site name i i i Characteristic vegetation i Compo-
map symbol 1 iKind of year | Dry | isition
i i iweight | |
i f ELb/acre? E Pet
1 1 1 1 1
10mmmmwnrccnnnana——- iLoamy Plains--—--cecccaca-- ~-~~=}Favorable ! 1,800 {Blue gramaw====——c—=wcen—a<e== { 55
Colby 1 {Normal ! 1,500 |Western wheatgrass-—--—-—eme—c--=- | 20
} t{Unfavorable | 1,400 |Buffalograss—---c-cc-cceccccecax—- i 5
i ! ! |Green needlegrass----—-—-c—a---- i 5
i E 5 |Sedgem-=m=wmommmmommeooooooon S
[} ] 1 1 [
LR D LT iLoamy Slopes-==—-ce-mmcmucccaaaa |Favorable i 2,400 |Western wheatgrass------c--e--- i 25
Colby ! INormal ! 2,000 |Sideocats grama===--——=—==-=—c=c-a- 1 20
H !Unfavorable | 1,800 |Blue gramae--==-=mewsccccaeaa= 1 20
| ! ! iLittle bluestem-===—ccccecceea- i 15
E H ! {Needleandthread---—==cccceaa-- E 10
[] ] []
120 i 5 i i i
Colby=w=—acmcmmaaa— 1Loess BreakS----—-—~eacacceaaa- |Favorable | 1,500 {Little bluestem-====nwcac———o- v 30
i iNormal ! 1,200 }Sidecats gramae==-===sccccc—a-- 125
1 {Unfavorable | 800 |Blue grama--—-m--===wcce—cccco-- 115
| i | {Western wheatgrass------------ i 10
| ] ! |Sedge==m=mmmcmmmccccccma oo i 5
5 ! i {Prairie clover--—-cececccccccaaa- i 5
i | 1 | i
Torriorthents. i | i ! |
! ] 1 i |
13-mmcmmcccc e iDeep Sand----==emcccccccccccaa |Favorable ! 3,000 |Prairie sandreed-----c-eecue-- i 20
Dailey i iNormal | 2,500 |Blue grama-----===--c-ccececee--- 115
i iUnfavorable | 2,000 {Sand bluestem----------—-=~=== 115
] ] ' |Sand sagebrush---——c-cecccccca-- i 10
1 | ! ISWitchgrasseeeemeemeceneaeaaax 110
! ) \ iSand dropseed--==-ccccccacaaa- i 5
i | ! |Sedgemmmmmem e e m e e m e 15
i i i {Little bluestem=---cccecacea--- 15
E E i ESideoats gramae--—=-—-ccccec—c—c--- E 5
ar: | | o |
DWyer-—-——-ccmecaa-- iDeep Sand--w---ccccccaaa- ---=-|Favorable | 3,000 |Prairie sandreed--=-ceccecaee-= i 20
| INormal ! 2,500 |Blue grama----—-—--------ccoc--=- 115
! iUnfavorable | 1,000 [Sand bluestem-----ccccccccao-- 15
H ! i 1Sand sagebrushe---eecccsanaaax 10
1 i i 1Switchgrass--—-—=cecacecacacaua- 10
| 1 | !Sand dropseed-- 5
i i : |Sedge-===mmeoeamn 5
1 | i iLittle bluestem 5
! 1 ! !Sidecats grama----——=cececaa--- 5
5 E E ENeedleandthread 5
1 ] ] ]
VoNnamm—wcecccnaw -=]Sandy Plains—--ceccccccmaacaaa- \Favorable } 2,400 jPrairie sandreed 20
i INormal ! 2,200 |Blue grama------- 20
i {Unfavorable | 2,000 |Needleandthread------e-ececcec-- 10
1 | i ILittle bluestem-------c--cco--- 15
! ! ! |Switchgrasse=eceocmccmcccccaaa- 5
! i 1 iSand sagebrush 5
! H | {Sand bluestem-- 5
! i i {Sand dropseed-- 5
| | 1 1Sedge-mmmemcncamcc e acc e 5
i E i |Bush wild buckwheat 5
i i ! | \
15cseca e ccccaae |Gravel BreakS-----cccccmccaa-- {Favorable ! 1,400 |Blue grama-=-------cc-ce-c---- i 30
Eckley : iNormal | 900 |Little bluestemem=—-ccccmeccnoaa- i 15
! iUnfavorable | 600 |Sideocats grama-----—-c-c-c-ccca-- 115
' ! ! INeedleandthread-------=-——----- 110
| i i !Sand dropseed=e-=-—cccceaaaaa- 15
1 H | iRed threeawne—e—-ccoccccaaaaa- i 5
i i | 15edgemmmmmmmm e e e e v5
E E E ELeadplant --------------------- i 5
1 ] L]

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production

Soil name and Characteristic vegetation

map symbol

Range site name Compo-
s

Dry ition

T
1
!
|
weight |
E
[]
]

T

]

]

1Kind of year
[]

|

i TLb/acre
! 2o/4d07 e
I

Sandy Bottomlande-----=eece--- {Favorable
iNormal
tUnfavorable

16%:;

Glenberge~-—==ew-- 3,000 |Prairie sandreed---==-eecoa—--

2,500 |Switchgrass-———-—=--woccocauaw--

2,000 iSand bluestemM-------cceconccu--
INeedleandthreade=wee-cccceeea-"
|1Blue gramae=~--—c-c—meccenac——o
!1Sand dropseede=mmcceccacecccaaa-
Little bluesteMemcemcecaenaaa-a
1Sideocats grama==e-c=cwea-cac-
iSand sagebrushe-ececececcacaaaua
1

T
1
'
]
I
i
7 Pet
i
i
i
1
|
1

]

2,000 (Prairie sandreed-------c-ec-e-o

1,800 jSwitchgrass----————=ccc-ww-

1,700 iSand bluesteMe-wececeocecaccanan
iNeedleandthreadeeee—ccccnuaaaa
|Blue gramae--—-=-=ce-ceecccccce~x
{Sand dropseed---c-=cecccccsaax
ILittle bluestem----c-cc—wa-c-eo
{Sideoats grama---—-—==ewece-c-o--
1Sand sagebrushewececcccccccw-a
1

Sandy Bottomland--e-ec-cccee~a- {Favorable
iNormal
iUnfavorable

Bankard--=eececc—---

]
3,000 |Western wheatgrass
2,500 |Blue grama--—-——-we-—=---
2,000 |Green needlegrasse------ ——————

Overflow-—=-wcecccmcaccanncn=" {Favorable
{Normal
iUnfavorable

|Sedge--mmccmm e

]

2,500 {Prairie sandreed=e=w-cccc—c—au-

2,200 [Little bluestem-e—cacmecce—cao

2,000 iSwitchgrasge-c=ccccceccnceanao
|Blue grama--—eweemec——cccae-a---
1Sand bluestemMe=wecerccccaccwaa
1Sand sagebrusheecececcem—ccccnaas
INeedleandthread-=e—-ecmcceaceaa !
(]

Sandy Plains--«--- e atadatalabe {Favorable
iNormal _
iUnfavorable

Haxtun

[}

2,400 !Blue grama----e-eeecw-mecaceee-

2,100 |Prairie sandreed=we-e---=cem-- !

1,800 {Little bluestem !
1Switchgrass--—-eee-- !
1Sidecats grama------ !
!Sand bluesteMememmmm—ceecmea-= !
!Sand dropseed---ceeo-emcecaaao !
ENeedleandthread --------------- !

10eccccccccccrncaaa {Sandy PlainS--==--vcermcecen-- {Favorable
Haxtun {Normal
tUnfavorable

— W

I
2,000 [Blue gramaweee----em-c—caeca-=- !
1,800 |Western wheatgrass-—--—--------- !
1,400 |Buffalograss-=-=m-—-eeccececax !
!Green needlegrass-e—--—==c--—- !
1Sedge-~mmmemeenmcmccamm e ——aee !

Loamy Plains-eecceccccccmacaa- |Favorable
{Normal
iUnfavorable

n =
VO oo VIO o ViU

]

1
4,000 {IndiangragSe~—==eeemecccccaaax H
3,500 |Switchgrasse-ceccccccwcnanaaas ]
3,000 {Sand bluesteMe--eec—eemeac—ca ]

=

=

I

:

=

:

=

[]

I

[}

I

(]

]

i

i

]

i

|Sandy Meadow---=-wcccccncucaa" {Favorable
1 {Normal
! iUnfavorable
]
!
|
[]
]
L]
I
(]
I
i
1
]
]
!
i
i
i
i
i
i
]

nw
oo

Inavale

w
o
[=X
®
]
]
]
]
]
]
1
1
]
]
)
]
]
)
]
]
1
]
]
1
]
]
[}
[]
]
—
vyJioowun

©
=
[0
-
5
-
o
[~}
o
]
a
-3
o
@
a
1
'
'
'
1
i
!
1
'
'
:
1
1
i
n
=

Deep Sandeee--—cccccccoccacaas |Favorable
iNormal
iUnfavorable

3,000
2,500 |Blue grama--—-==wesmccccmcwena=a i
2,000 |Sand bluestemMe-—ccccccawaccaao !
iSand sagebrushe---cccccccaco-o i
I1SWitchgrasge—e—eececaecscccacaaas H
INeedleandthreadecececmccecean-a !
iLittle bluesteMececccccccaceaa i
1Sand dropseede=c—ccmracccacanaa !

-
wvi

Julesburg

—_ s
[=N=]%)]

(SRS R R, RN |

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued
] ! Total production | ]
Soil name and i Range site name | i { Characteristic vegetation | Compo~
map symbol | 1Kind of year | Dry | isition
d | 'weight | !
E T’ EEb/acreE E Pet
t I ] 1 '
---------------- iLoamy Plaing------cecewcaaae-a--|Favorable i 2,000 |Blue grama----c=ece=- | 55
Kim i iNormal i 1,800 |Western wheatgrass~--e-=eee--a {10
1 Unfavorable | 1,400 {Buffalograss i 5
i } : iSedge-—=--cmccecmcna- i 5
| i i {Green needlegrasSmeceeecccecaax 5
- | | L |
. | 1 1 1 I
Kuma-cccmeccaaaaa iLoamy PlainSeeeececceccnacaca- iFavorable ! 2,000 |Blue gramaeeeeccecee=x | 60
i iNormal i 1,800 |Western wheatgrass--—-—----c--eaa i 15
' \Unfavorable | 1,400 |Buffalograss -1 10
! | ! iGreen needlegrasS-emeeceeaoaaax i 5
| i | iSedge-——--=-memomooao iP5
] | ] ! i
Keithe=eeoacaauao {Loamy PlainSe-cecemmcccwcecccac- {Favorable { 2,000 |Blue grama~==m=ecaw=aa } 60
! {Normal ! 1,800 |Western wheatgrass-—-—--———=—ae-- {15
| iUnfavorable | 1,400 |Green needlegrasS~-~e=memme—-a 1 10
| | ! {Buffalograss i 5
5 i E jSedse ---------------- i 5
I 1 1 1 1
---------------- {Sandhill Swale-=-==-eeeeeam---lFavorable | 4,000 |Switchgrass-ee-ccecea- i 25
Laird | iNormal { 3,000 |Indiangrass-e-e--ee=- 115
| iUnfavorable | 2,500 |Little bluestem--—ce-ccecccccaa- i 15
! | ! |Western. wheatgrass=—-—ec—cceea-- 110
! ! ! INeedleandthread--=e-cceccecaccaea i 10
! ! ! 1Sideocats grama-----eccacccaaa- i 5
| | ! {Inland saltgrasSeeecececceccemec=- i 5
| | | jSedge-=ememnananonome ]
I I 1 I t
---------------- 18alt MeadOW=-===wweceeeaaeaa-~|Favorable ! 3,500 }Alkali sacatonN--=-eecceceeeaa--] 40
Las Animas ! INormal i 3,000 |Switchgrass~-e~mecwa- 1 20
1 iUnfavorable | 2,500 |Western wheatgrasse-eeeececeece-- i 10
! ! ! iInland saltgrasS~ewweecececceae-- i 10
| 1 ! {Sedge-=m—mcecccaaaaa i 10
i | ! |Baltic rushe-eececa-- 15
i i i | 1
---------------- {Wet Meadow-~-ceecececaaacaaaa--|Favorable i 4,000 |Switchgrass----cece-- 1 20
Las Animas | iNormal ! 3,800 }Big blluestem-—--cmcccacacaaaa 115
i {Unfavorable | 3,600 |Western wheatgrasse-—-—-ee-eoo-- i 15
| | : {Indiangrass--—e~~=-w- P10
! ! ! 1Sedgem—mmmmmmmmmmaaan ! 10
E E E ERush ----------------- E 10
: : i :Prairie cordgrass——-—e--ceeeea- | 5
] 1 1 1 1
29, 30, 3l-cccwwa- 1Sandy PlainSee-ceccccccccamcaaa. |Favorable | 2,400 |Prairie sandreedeeeecccrcanaaa i 20
Manter ! iNormal | 2,200 |Blue gramae-—e—ee=—--- 1 20
I iUnfavorable | 2,000 |Needleandthreadee=-ecececeaaa- i 10
i ! 1 iSand bluestem--ccecccccccaaaao i 10
! ! ! {Little bluestem————co———ocooen s
| ! ! |Switchgrass--—-—m-—ececmmcanan--- ! 5
! ! | iSand dropseedee=cccccaccccccaa i 5
1 | ! 1Sand sagebrushe--eeecacacccaa-- i 5
i E E ESedge ---------------- E 5
1 I ] | 1
---------------- {Sandy PlainS--eeemeceecewaaae-|Favorable i 2,400 |Prairie sandreed---=-=-cceee--aa} 20
Paoli ! {Normal ! 2,200 |Blue gramae——-e———e-- i 20
i iUnfavorable | 2,000 |Sand bluesteMewew-cccacccccaas {10
| 1 ! ISwitchgrasseememcaea- 1 5
| | { {Little bluesteMeecccccccccneaa -
| H | 1Sand dropseed=---cccccccccaaaa i 5
| H H iNeedleandthread=—-—-ecceceacaaa I 5
! ] ] 1Sedgeeecmccaacncaaaax i 5
| i i iSand sagebrush---c-cecmccona-- i 5
i ] i
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production

i i 1 1
Soil name and i Range site name ] i { Characteristic vegetation iCompo-
map symbol i {Kind of year | Dry | isition
—if i lweight | |
1 | iLb/acre| i Pet
! ! | i A
34, 3Pemccmmm——a= -=jLoamy PlainSeeeecccccccacccaaa {Favorable ! 2,000 |Blue gramaeeeeceeccccceccnacea=" i 40
Platner ! {Normal | 1,800 |Western wheatgrass-—----eeec--u i 20
| iUnfavorable | 1,400 {Sideoats grama-=-weecc-eccceaaa- i 10
! i | {BuffalograsSeememcccccccneaax -1 10
E E 3 Egrgen needlegragSeeemmemaeacau 3 12
1 1 i ivedge-—-memerro—ecececenra——ae -1
i i ] i i
Y mmmm e —— ~={Sandy MeadoWeweem——-=a Y |Favorable ! 4,000 jIndiangrass---~---ccccccaaaa-- -E 30
Platte | iNormal ! 3,500 |Switchgrasseeeemcccccccnan—aa. 1 20
! iUnfavorable | 3,000 |Sand bluestem--ee--ccccccccaa-a 1 15
! | | iPrairie cordgrasseweeececaea-x 110
' } ! iSedge-mmmememme e mem -1 10
5 E E E;it;le bluesteMemccecarccacaaa E 5
1 1 1 I RUSNeer s e e mweea e~ i 5
! ' ! ! '
Ry ettt ILoamy PlajinSee-ccccccacccanaa- {Favorable | 2,000 |Blue grama-----=-ccecccccac-u- -1 40
Rago i iNormal i 1,800 |Western wheatgrasSe--weeceec—--- 1 20
i {Unfavorable | 1,400 }Sideocats grama---ececcecccac—-o 1 10
| 1 | iBuffalograss--—weeecccccccacaax 110
E ! i iGreen needlegrass-=eeeccen—caaa i 10
| E E ESedse ------------------------ -5 5
1 [} ] I 1
3Bemmmm e a 10verflow-=eecacccccncomenacaax {Favorable \ 3,000 {Western wheatgrass-----cc-e---- i uo0
Rago i iNormal i 2,500 |Blue grama---—-—wecemocccaaaaao 1 20
i iUnfavorable | 2,000 |(Green needlegrass--=-—eecoceec-—- 115
! E H iBuffalograsS=eeeececroncccacaa- -1 5
i ] i |Sedgemmmmcmemcrenanccccnnaraax -
! | | i !
39#%: ] ! ! ] !
Razor--=--cc----- --|Clayey Plains----weeccacccccaaa- {Favorable i 1,500 {Western wheatgrasse--=-eccca-. \ 40
| {Normal ! 1,200 |Blue gramg-—weeca~m-- ———eee—- -} 30
i {Unfavorable | 900 |{BuffalograssSeeecceccccacccan=~ -1 10
E H i iWinterfateeceerccccccacanaaa—. ! 5
! ! | iSquirreltajle-cccecccccccaaa-o 1 5
E E i EFourwing saltbushecccccmcaaaaa 1 5
1 [} ] ] }
Midwaye==ee-c-=-= -=}Shaly Plains—----cccvcenaacaa- jFavorable ) 800 |Blue gramae-—-=r-eccccencmoa—caw E 35
! iNormal H 700 |Sideocats grama---—--cececo—-- -} 20
! iUnfavorable | 500 |Western wheatgrass----------- -1 15
| i | 1Alkali sacaton----—--ceccccaa-o HE
E E E EBuffalograss ------------------ 15
: i i :Winterfat --------------------- E 5
i i ! :Snakeweed --------------------- : 5
1 ] ]
L L T ~=-i{Loamy PlainSemeeececermccccaaaa- iFavorable ! 2,000 }Blue grama--mee—cvccccreccaceee. | 40
Richfield i {Normal { 1,800 {Western wheatgrass- i 20
i iUnfavorable | 1,400 |{Sideoats grama--eece-aeco—a—a—aaca-a i 10
E i | IGreen needlegrasSe~--—ecaceeeaac i 10
| i i {BuffalograsSeeceememeccccccna" -1 10
i 1 } |Sedge-===cm-———mmmeeccem o 1 5
‘ = = | |
flocccmcammccceeeam iLoamy PlainSe-c-cecccccaccaaa- iFavorable ! 1,800 |Blue gramam=--=ececcecccccn-~ -==] 55
Stoneham 1 {Normal ! 1,500 |Western wheatgrass~eeem——e—c—cwa. ! 20
i EUnfavorable i 1,200 zguffalograss ------------------ ! 5
1 1 | i{Green needlegrasse-=-ecececa- -==! 5
' ' i iSedge---=--mmmomocconooonao- -5
] 1 ] ] ]
Y2omrmmcme e -~|Sandy Plains---cec-cccccceaa-- {Favorable i 2,400 |Blue grama-=-=ccmeeccccecacaa- -} 20
Terry ! {Normal { 2,200 |Prairie sandreéde-ccecccaccaaas | 20
H iUnfavorable | 2,000 |Needleandthreadee---c—cce—caaao 110
H | i {Sand bluestemevemcrccceccacaa. 1 10
! i ! iLittle bluestem--—ccaccacamaa—-o i 5
E E E iSand dropseedeweeccccccnmcnanan i 5
! i : :Sedge ------------------------- i 5
i i i iSwitchgrass—--c-cccccccnmcnaax 1 5
i i 1 |Sand sagebrushe--eeccccccaaaaa -1 5
E E i EBush wild buckwheat-w—eececeaaa -E 5
I | 1 |

See footnote at end of table,
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production

Soil name and
map symbol

Range site name i Characteristic vegetation
Kind of year | Dry

T T
] ]
i ]
] ]
1 ]
' lweight |
T T
] |

'

iLb/acre

Deep Sand--cecececccrancccccaax {Favorable
|Normal
tUnfavorable

3,000 (Prairie sandreed=-=~--ccceecr—--

2,500 |Sand bluesteMe-cr~e-cecwern——=-

2,000 |Blue grama---~--—=ee-c-cce—me-a-
iSand sagebrush------cccmnccu--
1Switchgrass—e-ccccccccccccana-
1Sand dropseed-cm-cccmcmmcccuaxn
iNeedleandthread----cvvccwocnccas
1Sideocats gramas=----—ccccecmea=-
{Little bluestem---=ccccan—c—ca
1

Valent

s Tt

1
1,500 !Sand bluesteMem--c—mececeeeen—aax
1,000 }Prairie sandreed-----—-—-—--wo---
600 !Needleandthread---eeec—ccaaaaa
!Sand sagebrushe-e—eceecccaa——u-
|Blue grama--—-—-——-cecacacacm—a=a-
1Sandhill muhly---seemccceaaca-
!Indian ricegrass-—-——=--—=---—--
{Blowout grass-—-—=----=<--ce--- ]

L {Choppy Sand-----cecmmccccaaaa {Favorable
Valent | {Normal
!Unfavorable

= nw

4w
Valent-e-—-—ew-w- »==!{Choppy Sande---ccceccccccuaacaa iFavorable
|Normal
tUnfavorable

1,500 {Sand bluestem-=—---=vwermcuc~m-
1,000 |Prairie sandreed------mwecca-—- i 25
600 |Needleandthread---cecececcacaax {10
1Sand sagebrush----c-cwcecmccccw-o 1 5

5

5

5

5

{Blue grama----==sc-cecccomaaaa= i
1Sandhill muhly--ee-cccccacccaaa i
iIndian ricegrasSececrecccceea- i
|Blowout grass------cecccene-a- !

Blownout land.

Ly 1Sandy PlainSeeeecececcccacaaaas {Favorable
iNormal
{Unfavorable

2,400 |Prairie sandreed--===---eccew~-
2,200 |Blue grama-------=ccee-- ——————
2,000 }Needleandthread-=-ee~meccccwa= i 10
ILittle bluesteme-——cm—cccueao—o i 5
iSwitchgrass-—-—ccceacccccce~wa i 5
1Sand bluesteM-=eeeccccceeemcax i 5
{Sand dropseedeecmcccccccacmnaa 15
1Sand sagebrush=---ccecacencc—-- i 5
1Sedge---==wmmmmcc e 15
{Bush wild buckwheat------wwcwe-- 12
]

% See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

[Absence of an entry indicates that trees generally do not grow to the given height on that soil]

astern
otton-
wood

E
c

T
[}

n |

elm i

Hackberry|Siberia

olive

T
|

Austrian}Rocky Mt.|Russian-

juniper |

I

Expected helghts of specified trees at 20 years of age

Soil name and
map symbol

45

wn o n 1 1 [} [} ] ] o (=] o wn o
H = wn = ] ] wn [Ta} w = t wn ] ]

b e e e e e e e i ——_——— . = . —— = —— —— —— ———— ——_— o —— ——— i — — . ——

O 8\
N o

28
28
15
35

o o n = @
) ~ ) ) o~

24

O (3] (=)
o o (12}

20
20

20
18
18
20
24
22
25
18

B, Beceoemmoee

L[ P
19mmmcmmmmmmm e

3,

Dioxice——cccocccan-

Albinas
Ascalon
Bankard
Bayard

A

P

22, 23-=mmmmomeoaoan
Kim

A T S ataiel
Julesburg

20mwcem e
Inavale

17 emmcmmcmcmmce e
I1iff

Bankarde--——w—cecea-a
Haverson

LT ettt
Glenberg-=—--=c==--

Eckley

VoNae=cmccaaac—cca=
164%;

13cmmccmcmccccccen—-
Dailey
DWyer=—cemecccacanna-

Torriorthents.
14%;

o cemmcc—ccccem—————
Tommem—— e e ————
Rock outcrop.

2,

6
Canyon,
Canyon.

10,
Colby

12%;
Colby.

18,
Haxtun

See footnote at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Eastern

L]
1
Hackberryi{Siberian

specified trees at 20 years of age
i

Austrian|Rocky M

pine

Expected helghts of

al
1
1

S0il name and
map symbol

wood

cotton-
Ft

elm

Honey-
locust

| Green
olive | ash

Russian-

.
r i

Junipe

Ponderos
pine

1 ] uwn ] wn
= =

o
n ]

O v v T W o1 v v o © = (=]
H“ m MmN ] ™ [3g} 42l L] 1} 12} 13} o~ o o

L e e . —————— ———— ——————————————————————— ——————_— ——— ————— T —— i ———— T = e e e e -

(3] (3] o [\ N N ] [\ N (Yo} ] ] wn
H [3V] N N ] o [3M] N ! N N - N

b e e e e e o e e e e e e e e o e e S = e e = = e

B [\ ] (] N N = = (=] ! ] tn
N N ] o [4V) N N o N ] ' N

=
o | [\
. |

22

N
[3V]

18

(3]
[aV)

20
22

o o o~ e} o @ 4V} o (=] = o (=} wn
.t__ [3Y] N — — — — - [\ [\Y] - - — -
K

wn w ! O ) N ] wn = o = Yol (=)
o N (3] [qV] [3V] [aV] [yM] o — - N

22

o |
S

n 0N N [} @ © o | ™ [\ o = [V} o
W“ N NN o N [\ t o (oY) Y] — - o

3 mmmmmmmmen

7Y [—
] P ——

Kumaeeeeccccccacaaa
Keith-=-mcoccacaaaa
Las Animas
30,
Platner
Richfield
Stoneham
45.
Valent
Valent.
Blownout land.

Valent
o#:

Laird
Manter
Paoli
33%,
Pits
Platte
37,
Rago
39%:
Razor.
Midway.
Terry
4y,
Vona

]
32emmmmmcmm——————
3l, 35-mecmcmmemanen
36mmmmmmmmmmmmm e
T
T
T T
T P
T S

25%:
27,
29,

# 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]

1 1 H i
Soil name and | Camp areas i Picnic areas ! Playgrounds | Paths and trails
map symbol ! i | |
| | ! {
H 1 1 T
i i | !
lomccccccccerccee————— |Severe: |Moderate: {Moderate: 1Slight,
Albinas | floods. \ floods. | floods. |
) 1 ] []
] ] ]
- e iModerate: iModerate: |Severe: {Moderate:
Ascalon { too sandy. | too sandy. | slope. | too sandy.
1 1 ] (]
' ] ] 1
LT Lt 1Slightmmecmcccaaaa 18light--ccccccacea {Moderate: iSlight.
Ascalon i | | slope. |
] ] ] ]
i 1 ] ]
L L LT LD 1Slighte=eeccacacaaa 1Slightecceercneaaa- {Severe: 1Slight.
Ascalon ! i | slope. !
1 (] 1 ]
1 1 I ]
Semcccccccccccanacn——- 1Slighteeccccccaaaa 1Slight---cccccaaaaa 1Slightemmeccccccnaaa iSlight.
Ascalon ] | | |
] i | |
fommmmm— memcccce————— |Severe: |Moderate: {Severe: iSevere:
Bankard | floods. | floods, { floods. | too sandy.
i | too sandy. | !
] 1 ] (]
] ] I I
Tommmmceccnccccccceen 1Slight=---cccoce- 1Slightee-ccccaaaaaa {Moderate: 1Slight.
Bayard | ! { slope. H
[] [ ] ]
g¥: | | | |
Canyon-=—eeccccceaa-- 1Slight-—eecccmaaaa 1Slighteecveccecaacax iSevere: 18light.
H H | depth to rock. |
: = : |
Dioxice--mmccccccaaaa 1Slight-=-eeccacaax 1Slight—c—mcacacmaaa |Severe: 1Slight.
| i | slope. !
| : | :
g% i | i '
CanyoN-~-—cecccacae-- iModerate: {Moderate: |Severe: {Slight.
| slope. | slope. { depth to rock, !
i ] | slope. |
! ! ! |
Rock outcrop. | | ! ]
[] ] i ]

] [] ] ]
10ccccccccccccr e ———— !Moderate: |Moderate: {Moderate: {Moderate:
Colby \ dusty. { dusty. } slope, { dusty.

1 i i dusty. !

] ' | 1
1leeccccccccrcenemr——— |Moderate: {Moderate: |Severe: {Moderate:
Colby | slope, { slope, i slope. | dusty.

| dusty. | dusty. ! H
] ] [] 1
[ ] 1 1
12%: ! i ! |
Colbywmmmmmcmcccmce e {Severe: iSevere: {Severe: |Moderate:
{ slope. { slope. i slope. { slope,
| ] ] i dusty.
| | | |
Torriorthents. ! i | |
(] 1 1 [
1 ] ] ]
13ccmmmccccccceccccee {Moderate: {Moderate: {Moderate: | Moderate:
Dailey | too sandy. | too sandy. ! too sandy. { too sandy.
(] ] 1 ]
] ] ] ]
14%: | : : [
DWyere——=ceccecacaaaa iModerate: {Moderate: |Severe: |Moderate:
|} too sandy. | too sandy. { slope. | too sandy.
! | i |
Vona--e--cecccmccacaaa- {Moderate: {Moderate: |Moderate: iModerate:
| too sandy, ! too sandy, | too sandy, ! too sandy,
i dusty. i dusty. | slope, | dusty.
] | ! dusty. !
1 1 1 (]
] I ] 1

See footnote at end

of table,
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued

109

percs slowly.

1 i i 1
Soil nameba?d i Camp areas E Picnic areas E Playgrounds | Paths and trails
map symbo h
P E i | !
1 i 1 i
] i i ]
15-mecc e ccccr e e e {Moderate: iModerate: iSevere: iModerate:
Eckley E small stones. E small stones. i small stones. | small stones.
[] 1
16 i i E i
Glenbergeeeeeceecmaa= ESlight --------------- ESIight --------------- 1Slight-=cemccccmceeee 1Slight.
i i 1 i
Bankarde-eececwcaecaa-n- iSevere: |Moderate: |Severe: ESlight.
i floods. | floods, i floods. 1
E | too sandy. ! |
i i i |
1Temmrccccccccccca - |Severe: |Moderate: Esevere: ESliSht-
Haverson E floods. \ floods. i floods. |
i ! i |
18—mmmmmm e |Moderate: {Moderate-—-ceccccmncax iModerate: |Moderate:
Haxtun E too sandy. H { too sandy. | too sandy.
i i 1 :
19 m e {S1ightmmmmmmmmmeeeeee 1S1ightememmccmcamaaan 1S1ightemmmcmccaccaeca i1Slight.
Haxtun : { i i
] i ' i
20-memmmc e {Moderate: iModerate: {Moderate: 1Slight.
I1iff | percs slowly. { percs slowly. | percs slowly, |
E ! | depth to rock. H
i i | i
2lemmccmcmaca e {Severe: {Moderate: i Moderate: iModerate:
Inavale E floods. i too sandy. | too sandy. | too sandy.
i i | |
22ecmemcn e c e {Moderate: iModerate: EModerate: EModerate:
Julesburg E too sandy. ! too sandy. i too sandy. } too sandy.
j i 1 i
23=mmcmmc e 'Moderate: I|Moderate: |Moderate: iModerate:
Julesburg i too sandy. i too sandy. ! too sandy, | too sandy.
| | ! slope. H
i | 1 |
- LT T P {Moderate: |Moderate: Moderate: \Moderate:
Kim | dusty. i dusty. i slope, { dusty.
1 1 i dusty. 1
. 1 1 1 |
25%: ] 1 { ]
Kumae—weccccccccccacan ESlight --------------- 1Slight-cceccccccacaena 1Slightecccccccccacaaa 1Slight.
] [] 1
] ] ] 1
Kelth-omeemceaaaaaaaa 1S1ightmmmmmmmmmmeeeee ISl1ightmmmmmmmmmoeeeee 18lightwemomocmmmceeem ISlight.
i i i i
] iModerate: iModerate: {Moderate: {Moderate:
Laird E dusty. E dusty. | dusty. \ dusty.
1 ] : :
27, 28=cmccmcccccmcena iSevere: |Severe: |Severe: |Severe:
Las Animas \ floods, | wetness. | wetness, | wetness.
E wetness, H \ floods. i
1 1 1
] | ] 1
A {Moderate: iModerate: iModerate: {Moderate:
Manter E too sandy. | too sandy. i too sandy. | too sandy.
i 1 i ]
R e T T 1Slighteecacccaccaaaaa 1Slightevceccrcncnanaa- iModerate: 1Slight.
Manter i ! | slope. |
| ] | i
R e 1Slighte—ccmmcccc e 1Slightermmcceccccmanaa |Severe: 1S1light.
Manter i E E slope. 1
] 1 ] :
32 mmmcmcn e - |Severe: {Moderate: {Moderate: 18light.
Paoli 5 floods. i floods. i floods. i
] ] []
330, ! E i !
Pits | ] i i
i : i |
KL R et {Moderate: 1Slighteeccccccacaaaaa {Moderate: 1Slight.
Platner percs slowly. i slope, i
t []
E i

See footnote at end of table.
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TABLE 8.~-RECREATIONAL DEVELOPMENT--Continued

Soil survey

T T T []
] 1 1 |
Soil name and ! Camp areas | Picnic areas | Playgrounds { Paths and trails
map symbol ! 1 | i
i | i '
T L T T
1 1 ] 1
i ] i i
R T iModerate: 1Slight=reeacee—aa—- |Moderate: {Slight.
Platner | percs slowly. ! | percs slowly. ;
] ] (] (]
1 ] ] 1
¥ S, !Severe: |Severe: |Severe: |Severe:
Platte { floods, { floods, \ floods, i floods,
| wetnéss. | wetness. | wetness. | wetness.
[} ] (] 1
] ] ] 1
3Temmmmcemm e iModerate: 18lightececcnccnaana- {Moderate: 1Slight.
Rago | percs slowly. i \ percs slowly. 1
1 [] (] 1
] i | ]
38 {Severe: {Moderate: {Moderate: iModerate:
Rago | floods. { floods. | floods, | too clayey.
| i i too clayey, i
E E E percs slowly. !
]
I 1 ] ]
39%: i ' i i
Razor--——---ccccccecaao iModerate: iModerate: |Moderate: iModerate:
i too clayey, | too clayey. \ slope, | too clayey.
| percs slowly. ! i too clayey, !
| | { depth to rock. |
t [] ] []
] I ] 1
Midwaye—-—m—ccceaaaa- iSevere: iModerate: iSevere: {Moderate:
| percs slowly. | too clayey. | slope, | too clayey,
H i i depth to rock. { slope.
L] I 1 ]
I ] 1 1
40-ccmmmmcccccccaae e {Moderate: 1Slight-eeccacccaan- iModerate: iSlight.
Richfield | percs slowly. i | percs slowly. !
1 [] 1 1
] I ] 1
L P LD D TR P {Moderate: {Moderate: iModerate: iModerate:
Stoneham | dusty. | dusty. | dusty. | dusty.
] 1 1 []
] ] I ]
YPacmmmmcmemem oo 'Moderate: |Moderate: {Moderate: {Moderate:
Terry \ too sandy, | too sandy, | too sandy, | too sandy,
{ dusty. { dusty. \ slope, | dusty.
1 | i depth to rock. i
[] ] 1 ]
] ] I ]
L T o IModerate: {Moderate: iSevere: jSevere:
Valent | too sandy, { too sandy, { too sandy. | too sandy.
! dusty. | dusty. ! !
[] ] 1 ]
] ] [} ]
BYmmmccccemecmam e ——ee {Moderate: {Moderate: {Severe: {Severe:
Valent | too sandy, { too sandy, | too sandy, ! too.sandy.
| slope, | slope, | slope. |
! dusty. ! dusty. } i
1 [] ] i
] 1 1 1
T L U S, |Severe: iSevere: |Severe: |Severe:
Valent i slope. { slope. | too sandy, { too sandy,
! H | slope. | slope.
' ! i |
46 ] 1 i |
Valent-——cccacac~maaa {Moderate: {Moderate: |Severe: iSevere:
\ too sandy, | too sandy, | too sandy, ! too sandy.
\ slope, | slope, | slope. i
{ dusty. { dusty. 1 |
1 ] [] ]
] 1 1 ]
Blownout land. ' E i i
1 1] 1
] 1 ] |
L B et {Moderate: {Moderate: iModerate: iModerate:
Vona | too sandy, ! too sandy, | too sandy, | too sandy,
| dusty. \ dusty. \ dusty. | dusty.
] ] 1 L]
] ] | ]

#® See description

of the map unit for

composition and behavior characteristiecs of the map unit.
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TABLE 9.--WILDLIFE HABITAT
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[See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the
soil was not rated]
H Potential for habitat elements T Potential as habitat for--
Soil name and ' T T Wild ! 1 ' 4 1
map symbol ! Grain ! Grasses ! herba- | Shrubs | Wetland | Shallow | Openlandi{ Wetland iRangeland
i and seed| and { ceous | ' plants | water | wildlife] wildlifei wildlife
! crops | legumes } plants | ! ! areas | | |
T T T T T T T T T
| | a | | a | s |
----------------- {Fair {Fair {Fair {Fair | Poor {Very poor|Fair {Very poor|}Poor.
Albinas | : | i | | } i i
| ' i ] i i ! i \
R e L P \Poor (Fair |Fair {Fair tPoor \Very poor|Fair {Very pooriFair.
Ascalon i ; | i ] ] ] ] i
; 1 ] i : \ \ | i
R {Fair {Good \Fair \Fair | Poor iVery poor|Fair |Very poor|Fair.
Ascalon ! ! ! ] ! ! ! ! I
] | | i i | i 1 i
4;---; ------------ EPoor EFair EFair EFair EPoor EVery poorsFair EVery poorEFair.
scalon
': i E i E E ! E E
PEE L L {Good {Good \Fair iFair i Poor iVery poorjGood iVery pooriFair.
Ascalon | i ! ) | ! i i i
] i | i ] ] ] ] i
R ittt {Poor {Poor {Fair {Fair {Poor |Very poor|Poor {Very pooriFair.
Bankard [] 1 1 1 ] 1 [] (] ]
| ! i i i i E | i
----------------- {Fair \Fair \Fair {Fair |Very pooriVery poor|Fair |Very poor|Fair.
Bayard ' ' | i ] [ ] ] |
] 1 [] 1 1 1 1 ] 1
b | | | | | | | | |
Canyonewewemeeeemex | Poor i Poor \Fair | Poor |Very poor|Very poorjPoor iVery poor|Poor.
t 1 [] [] 1 [] L] ] ]
1 ] | 1 ] I | ] 1
Dioxice-===ccaa- i Poor iFair iFair i Poor { Poor iVery poorjFair {Very poor|Fair.
1 ] ] 1 ] ] ] 1 ]
o: ; | s | | | | | |
Canyon-evmmeaea=- EPoor EPoor EFair \Poor iVery poorEVery poor|Poor iVery poorEPoor.
1 L] 1 []
] 1 ] I 1 ] | 1 ]
Roeck outerop. ! i | 1 | | ! | i
i ] i i i ] i ] i
10--ccccccccccaeee {Fair 1Good \Fair {Poor {Poor \Very poor|Fair {Very poor|Poor.
Colby ! | i 1 | | ! 1 1
] i | 1 i i i | |
T lemrsmc e e | Poor {Fair \Fair | Poor {Poor {Very poor|Poor iVery poor|Poor.
Colby .‘ E E | i ! E E E
I ] I ] [} ] ] ] ]
12%; | ! ] i ] 1 | | ]
Colby-emmmcmmeeae EVery poor|Very poor{Fair i Poor iVery poor|Very poor}Poor {Very poor}Poor.
i ' i | | i i i ]
Torriorthents E E E E E E E i E
1 ] ] L] ] I [} ] I
13mccme e e | Poor {Fair {Fair \Fair |Very poor|Very pooriFair {Very poor|Fair.
Dailey i i i i i ] i ] |
[] ] 1 (] [ ] ] 1 1
s, | | e | | | | | |
DWyer—=eeeeas—a-a | Poor \ Poor {Fair |Fair \Very pooriVery poor|Poor \Very pooriFair.
i i i i i i i | i
Vona--evewecwnw—-x iFair {Fair {Fair {Fair { Poor {Very poor|Fair {Very pooriFair.
1 [] 1 [] ] 1 ] [] 1
| 1 ] 1 L] ] [ ] ]
12-;1 ------------- EPoor EPoor EFair EFair EVery poorEVery poorEPoor EVery poorEFair.
ckle
' -: | | | | | | | |
16%: i | i 1 i i i 1 i
Glenberg-------=- { Poor {Fair {Fair \Fair | Poor \Very poor|Fair iVery poor|{Fair.
L] ] 1 ] I L] 1 1 1
I ] | 1 ] 1 ] ] ]
Bankard---—-ee---- { Poor {Fair {Fair {Fair | Poor iVery poor|Fair iVery pooriFair.
1 1 ] 1 ] 1 [] ] ]
1 | ] ] 1 ] 1 I [
INEEEEEE LT E PP {Fair {Fair {Fair {Fair | Poor iVery poor|Fair iVery poor|{Fair.
Haverson ! | | ] | i ]
i : ] { i 1

See footnote at end of

table,
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TABLE 9.--WILDLIFE HABITAT-~Continued

Potentlal as habitat for--

Potential for habitat elements

{Rangeland

wildlifej

T
[}

T
[}

bm o

Soil name and

Wetland
wildlife
]
1

Openland
wildlife}

Shallow
water
areas

Wetland
plants

Shrubs

herba-

and seed|

Grain
L]
I

map symbol

Fair,
Fair.
Fair.,
Fair.
Fair.
Fair.
Fair.
Fair.
Fair.
Poor.
Fair.

Very poor|Fair.

Very poor|{Fair.

!

Very poor|Poor.

{Very poorjPoor.

{Very pooriFair.

!

|Very poor|Fair.

]
1
iVery poor{Poor,
]
]
]
]

]
Very poori{Fair.
Very poor|Fair.
Very poor|Fair.
Very poor|Fair.

Very poor
Very poor
Very poor
Very poor
Very poor
Very poor
Very poor
Very poor
Very poor

Good
Good

H
]
!
|
|
!
!
|
i
|
|
g
|
!
!
]
|
|
!
!
!
]
!
!
|
i
|
!
|
]
|
{
|
|
|
=I
[
]
|
!
!
|
|
'
!
E
!
l=
!
[}
|
!
|
|

Fair
Fair
Fair
Fair
Fair
Poor
Fair
Fair
Good
Good
Fair
Fair
Fair

Very poori{Good

'Very pooriFair

1
Very poori{Fair
Very poor|Fair
\Very poor|Fair
Very poor|Fair
{Very poor|Fair

\Very poor
Very poor
Good

Very poor
Very poor
Very poor
Very poor
Good

Very poor
Very poor

Very pooriVery poor

iVery poori{Very pooriFair

|Very poor|Very poor|Fair

Very pooriVery poor
Very poori{Very poor
Very poor

Very poor

Poor

| Poor

Poor
Poor
Poor
Poor
Poor
Poor
Poor
Good

|Poor
Fair
Fair
Fair
Falr

Fair
Fair
Poor
Fair
Fair
Fair
Fair
Poor
iFair

T ey R A S P

{Fair
\Fair

Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair

Grasses
and
legumes

Good
1Good
\Fair

Good
Good
Fair
Fair
Good
Fair
Fair

crops
|Fair
]
]

[ Tep——————— - oYY

1

1

1

1

]

!

[}

I

|
Keith---=c-eeeem-a-{Good

!

I
26ewwemcemcaacaaaaalFair

|

!

]

]

MidWay==mmm=mm=m==|Fair

]

]
§0mmmmmmmmmmmmmmm== | Good

]

|

Kuma--======~-----=iGood
RazZOreee=mee~m=e-=w{Fair

Haxtun
Haxtun
Iliff
Inavale
Julesburg
Julesburg
Kim

Laird

Las Animas
Manter
Manter
Paoli
Pits
Platner
Platner
Platte
Rago

Rago
39%
Richfield

18-—==—-=——ce—ee———--|Fair
[}
19acacccccecacaaca2!Good
]
20-=—m—ceecceeeea—=-|Fair
[
22-cecmcccmccem——~-|Fair
2lececrennnnneeana=|Poor
31_____------------5Poor
2w cncccaccna===|Fair
]
Yesmccnmcncncenan=!Good
35mcmmmmemceaceeea=iGood
1
3f==m~mevmccmae~—==|Fair
3T==mmmmecemeeee--!Good
]
38em-mmm—e———e—ee--|Falr

3 .
29, 30=-—e===ee-w==|Fair

25%
33%.

See footnote at end of table.
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Potential for

habltat elements

Potential as habitat for--

T T
] 1
Soil name and H T T Wild 1 1 H 1 i i
map symbol { Grain | Grasses | herba- | Shrubs | Wetland | Shallow | Openland| Wetland iRangeland
| and seed} and | ceous | ! plants | water | wildlife! wildlife! wildlife
! crops | legumes | plants | ! | areas | i |
1 T i | 1 1 1 T |
[ i i i | i 1 i i
[T PSSR | Poor |Fair |Fair |Fair |Poor {Very pooriFair {Very pooriFair.
Stoneham | | ] i i ! l ! !
i | ] i ] i ] i |
T S Y !Poor |Fair |Fair iFair \Poor {Very poor|Fair {Very pooriFair.
Terry ] i i ] i | ] i i
i [ | | i | | | i
e mmmmc e |Poor |Fair iFair Fair IVery poor|Very poor|Fair {Very poor|Fair.
Valent ' | ] i i ] ! ] 1
i 1 i i | i ' i !
YlYom e !Poor \Fair |Fair \Fair \Very poor|Very poor|Fair iVery pooriFair.
Valent : i i i i i | | |
i | ] i [ i 1 | !
1Y S {Very poor|Poor |Fair {Fair iVery poori{Very poor|Poor iVery pooriFair.
Valent L] L] 1 L] (] 1 ] [] ]
] ] t 1 1 ] 1 I I
[] ] ] [] (] ] ] L] 1
i ] 1 1 ] ] 1 ] 1
4ow: i i ! | \ | } i i
Valent-------- «===|Very poor|Poor | Poor i Poor iVery poor|Very poor|Poor \Very poor|Poor.
1 ] t L] [] ] ] [] 4
] ] ] ] ] ] 1 ) ]
Blownout land. | | \ i i i i i i
i | | ] i | i ! i
1 ‘Fair iFair {Fair I|Fair !Very pooriVery poor|Fair {Very poor|Poor.
Vona ' | : } : : ! :
] ) L] ] 1
] ] ] 1 ]

* See description of the map unit

for composition and behavior characteristies 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. See text for definitions of
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated)

T 1] T ] ]
] ] ] ] ]
Soil name and | Shallow 1 Dwellings ' Dwellings i Small H Local roads
map symbol | excavations ! without H with \ commercial | and streets
| i basements | basements | buildings |
T T T T T
E E E i i
IR L L |Severe: iSevere: |Severe: |Severe: {Moderate:
Albinas { floods. { floods. i floods. i floods. | low strength,
i i ] ! | floods,
| i | i | shrink-swell.
1 1 (] ] (]
| 1 ] 1 1
2, 3, boccmeeeeee 1Slighte—=ececeaaaa- {Moderate: {Moderate: iModerate: {Moderate:
Ascalon ] | low strength. ! low strength, | slope, | frost action,
i H ! shrink-swell. ! low strength, ! low strength,
' ! H | shrink-swell. | shrink-swell.
1 1 ] [] []
1 1 ] ] 1
P e 1Slight-mecceacaaa {Moderate: {Moderate: {Moderate: iModerate:
Ascalon | i low strength. ! low strength, ! low strength, { frost action,
| | { shrink-swell. | shrink-swell, i low strength,
i ! i i | shrink-swell,
[] ) 1 [] ]
] ] 1 1 ]
6 vmmmm e iSevere: iSevere: |Severe: {Severe: iSevere:
Bankard i cutbanks cave, | floods. | floods. { floods. { floods.
i floods. ! i i i
' i 1 i ]
T mmmmmmmm e {S1ight-mmccccaomn 1Slight-—cccomeman 1Slightem—omccaaan Moderate: iSlight.
Bayard | ! i | slope. H
i i | ] i
8#%: 1 i i i i
Canyolim==ma—-esema= {Moderate: {Moderate: {Moderate: {Moderate: {Moderate.
{ depth to rock. | depth to rock. | depth to rock. | depth to rock. | depth to rock.
1 1 (] (] ]
I | ] ] ]
Dioxice-==ccccma= iModerate: |Moderate: iModerate: iModerate: iSevere:
| too clayey. { low strength, | low strength, ! low strength, i low strength.
! i shrink-swell. | shrink-swell. | shrink-swell, !
| : ! | slope. |
1 ] 1 ] ]
] ] | ] 1
g#*: | ' i | i
Canyon--—cacaccwa- {Moderate: {Moderate: {Moderate: |Severe: iModerate:
| depth to rock, | depth to rock, | depth to rock, | slope. | depth to rock,
| slope. ! slope. | slope. ! | slope.
] 1 ] ] []
] ] 1 ] ]
Rock outcrop. ' i E E 1
1 [] 1
[} i 1 1 1
10mcmcm e 1Slight-==ewmeea- 1Slight-mccccenea 1Slight-—-=ccaeu. {Moderate: {Moderate:
Colby i ! | | slope. ! low strength.
[] 1 1 (] 1
i t 1 ] ]
1 o mmmm e ——— 'Moderate: {Moderate: iModerate: |Severe: |Moderate:
Colby ! slope. i slope. | slope. ! slope. i low strength.
i | ] 1 1
12%; | i | ] i
Colby-wmmmammaee |Severe: |Severe: {Severe: |Severe: |Severe:
| slope. i slope. \ slope. i slope. i slope.
) [] 1 ] []
1 i | ] ]
Torriorthents. H | H | i
[] 1 ] 1 ]
] 1 ] | I
13=mmcmmccmcmemae |Severe: |Moderate: {Moderate: iModerate: iModerate:
Dailey { cutbanks cave. | low strength. | low strength. ! low strength. ! low strength.
i | i ! v
IELE ! ! ! | i
DWyere-eececmeaa- iSevere: 1Slightemeecacaa-- 15lighte=ceacaaaa {Moderate: 1Slight.
| cutbanks cave. | i | slope. !
! i i i !
VoNgeeemcmeccaa-" iSlighfe-cecaeaa- 1Slighte-cccccaaax 1Slighteccmaeeaaa {Moderate: {Moderate:
i ] i | slope. ! low strength.
[] ] ] 1 ]
] [} ] ] ]
15 iSevere: 1Slight--cceceeaa 1Slight===eceeaa- iModerate: tSlight.
Eckley | cutbanks cave. | | slope. H
[] [] []
L] L] ]

See footnote at end of table,
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o
1
frost action,
floods.

T . T T T
| ] ] ] ]
Soil name and |} Shallow | Dwellings i Dwellings | Small i Local roads
map symbol H excavations i without i with H commercial | and streets
) | basements i basements | buildings {
\ | | | |
] 1 ] ] I
16%; i ! : ] i
Glenberge—-=—---- iSevere: |Severe: iSevere: |Severe: |Severe:
| floods. ! floods. { floods. | floods. { floods.
] ] ] 1 1
i 1 [} t ]
Bankarde~-==--- iSevere: |Severe: {Severe: {Severe: {Severe:
| cutbanks cave, | floods. \ floods. | floods. { floods.
! floods. ] i ] i
] ] ! | !
1o cmm—ee—a- |Severe: |Severe: iSevere: |Severe: |Severe:
Haverson ! floods. ! floods. { floods. { floods. | floods.
1 [] ] 1 ]
I 1 ] ] ]
18, 19-cceece-u- 1Slight-wesccacae-- {Moderate: {Moderate: | Moderate: {Moderate:
Haxtun i ! low strength, ! low strength, i low strength, ! low strength,
i ! shrink-swell. | shrink-swell. { shrink-swell. E frost action.
[} ] ] 1
{ 1 ) ] 1
20mmmmemm e e iSevere: iSevere: |Severe: |Severe: |Severe:
Iliff { depth to rock. | shrink-swell. i depth to rock, | shrink-swell. \ shrink-swell,
| i ! shrink-swell, ! !
i i ! i !
2lecmemc e iModerate: iSevere: |Severe: |Severe: {Moderate:
Inavale { floods. | floods. { floods. | floods. ! floods.
] 1 1 [] 1
[ ] ] ] ]
22-mmeccccnnccan iSlighteccccccaas iModerate: |Moderate: iModerate: {Moderate:
Julesburg | ! low strength. | low strength. | low strength. ! low strength,
] [ \ i | frost action.
[] 3 [} 1 ]
1 ] \ ] ]
23cmmemmceeneea- 1Slightecmcaeae-- iModerate: |Moderate: {Moderate: {Moderate:
Julesburg i { low strength, \ low strength. ! low strength, ! low strength,
] | | ! slope. 5 frost action,
| | i i i
24--uum ————————— -=}8light-eeeaccea- |Moderate: |Moderate: {Moderate: 'Moderate:
Kim ! ! low strength. { low strength. ! low strength, { low strength.
] i ] | slope. i
] [] ] 1 ]
1 ] 1 ] ]
25%: i i ' i i
Kumg==c-c-wee-- -=-iSlightececewcee- {Moderate: |Moderate: {Moderate: {Moderate:
| ! low strength. ! low strength, ! low strength. ! low strength,
i i l ! ! frost action.
] 1 ] [] 1
] ] ] ] ]
Keithevweeccww-- ~=iSlightecccacacax iModerate: {Moderate: iModerate: iModerate:
i ! shrink-swell. ! shrink-swell. | shrink-swell, } shrink-swell,
i | | | ! frost action.
; ) i i |
26— mm e 1Slight-weecaccaaa 1Slight-=ecmc—ca- 18light-eeacaaaa- 1Slighteemcmea—-ax {Moderate:
Laird H | ! H | low strength,
] | i i ! frost action.
1 1 1 ] ]
) ] ] I 1
27, 28-==cam—mun iSevere: iSevere: iSevere: |Severe: {Severe:
Las Animas | wetness, | floods, | floods, { floods, } floods,
i floods, | wetness, | wetness, { wetness., | wetness,
| i i | \ frost action,
] ] ] [l ]
] ] ] ] \
29, 30-eea-c—aa- 1Slight—ceceaacaae {Moderate: iModerate: {Moderate: iModerate:
Manter i ! low strength. { low strength. | low strength, ! low strength,
] i ' | frost action. { frost action.
1 L] ] (] []
] ] 1 L] ]
3 emmmcc e —=|8lightam-cemaaax |Moderate: |Moderate: iModerate: {Moderate:
Manter i ! low strength. ! low strength. i slope, |\ low strength,
| i | ! low strength, | frost action.
! ! ! ! frost action. !
1 [] ] [] ]
] ] ] ] ]
32-wmm e --i{Severe: iSevere: |Severe: |Severe: |Moderate:
Paoli i floods. i floods. { floods. | floods. ! low strength,
] ] ] L] t
| i ! | ':
i i i ! H

See footnote at end of table,.
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued

Soil survey

V | i i 1
Soil name and | Shallow ! Dwellings | Dwellings 1 Small i Local roads
map symbol ! excavations H without ! with ! commercial 1 and streets

i ! basements ! basements | buildings !

! : ! ! !

] I ] ] [}

33%, i | ! ' !

Pits ! | ! ! |
' 1 H i !

3lYemmccmccee e ~=={Slight-=cceacaaaa iModerate: {Moderate: {Moderate: iModerate:

Platner H ! shrink-swell, { shrink-swell. { shrink-swell, i shrink-swell,
| : } | slope. i low strength.
] [] [] [] ]

] ] ] ] ]
35-cccc e 1Slight-cmcmaacaa- {Moderate: {Moderate: {Moderate: {Moderate:

Platner H ! shrink-swell. ! shrink-swell. ! shrink-swell,. | shrink-swell,
i 5 i ! E low strength.
] I
] i ] 1 I

36mmmemmm———— -~-~|Severe: iSevere: |Severe: iSevere: iSevere:

Platte ! floods, } floods, i floods,. { floods, | floods,
| wetness, | wetness. | wetness. | wetness. | wetness.
| cutbanks cave. | i | !

[] ] ] I ]
i ] ] | ]
37 ecmmr e iSlight-wececaea. --{Moderate: {Moderate: {Moderate: {Moderate:

Rago i | shrink-swell, ! shrink-swell, ! shrink-swell, { shrink-swell,
| i low strength. ! low strength. ! low strength. | frost action,
| ! ' 1 ! low strength.
[] [] 1 ] t
] ] 1 I ]

38mcemcme e iSevere: iSevere: iSevere: {Severe: |Severe:

Rago | floods. { floods. ! floods. i floods. { floods,

i ] ! ! | low strength.
: | | i {
39%; i i | | ]
Razor---—eeacacaaa {Moderate: |Severe: iSevere: {Severe: |Severe:
i depth to rock, | shrink-swell, | shrink-swell, | shrink-swell, { shrink-swell,
| too clayey. i low strength. ! low strength, { low strength. | low strength.
[] 1 1 ] 1
] ' | ] ]

Midwaye-weeceaa- {Severe: |Severe: |Severe: |Severe: {Severe:
| too clayey. | shrink-swell, | shrink-swell, ! shrink-swell, | shrink-swell,
i | low strength. ! low strength. | low strength, ! low strength.
] ] (] 1 1
] 1 L} ] ]

Ylecmcmmmecceac {Slighte——macaua-- |Severe: |Severe: |Severe: |Severe:

Richfield H i shrink-swell, | shrink-swell, ! shrink-swell, | shrink-swell,
! | low strength, E low strength. { low strength. ! low strength.
| ! i | i

[T} R ~=}Slightemmemmnaaan 1Slight=mmmmoaaan -1S1ightmemmmaaaan 1Slightemmmmmeacan IModerate:

Stoneham ! [ E } } low strength.
| i i ! ;

[ T ~-!Severe: |Moderate: iSevere: |Moderate: {Moderate:

Terry i depth to rock. | depth to rock. | depth to rock. | depth to rock, | depth to rock.
[] 1 (] 1 ]

1 1 1 I ]
[ S |Severe: 18lighteceeccmuax 18light-meecamaaxa |Moderate: {Slight.

Valent | cutbanks cave. | E | slope. !

! ] i ! )
Yl e e aaa --{Severe: iModerate: {Moderate: {Severe: |Moderate:

Valent | cutbanks cave. | slope. 5 slope. ! slope. ! slope.

i ! i | ]
L] S S, -=-!Severe: {Severe: iSevere: iSevere: {Severe:

Valent { slope, ! slope. | slope. | slope. | slope.
} cutbanks cave. | ] i i
! ! ] 1 !

LTLE 1 ' ! ! '

Valente-—=ca-—ex --|{Severe: iModerate: {Moderate: iSevere: |Moderate:

! cutbanks cave. | slope. \ slope. | slope. \ slope.
| ] ! ! !

Blownout land. i i { i |
] [] 1 (] ]

] i ] ] 1
1y R ———————— ~=1{Slight-=eacaaaa_- 1Slight—eemmmeaaa iSlighteeemcaaaaa 18light—ccmcccaaes '={Moderate:

Vona H i { low strength.
]

1

% See description of the

map unit for composition

and behavior characteristies 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

"slight,” "moderate,” "good," "fair," and other terms. Absence of an entry indicates that the soil was
not rated]
T i 1 T 1
Soil name and | Septic tank | Sewage lagoon | Trench i Area | Daily cover
map symbol ! absorption i areas | sanitary i sanitary {  for landfill
! fields ! 1 landfill ! landfill \
T 1 T T T
] 1 ] ! i
leccccmaaa ceemmm———a |Severe: |Severe: iSevere: iSevere: {Good.
Albinas ! floods. { floods. } floods. ! floods. i
] [] 1 ] 1
] I ] ] ]
2, 3==e==- B ettt 1Slighte-ceceae-- iSevere: iSevere: |Severe: 1Good.
Ascalon E 5 seepage. 5 seepage. | seepage. i
] ]
I ] ] ] ]
R et 1Slightececenran=- |Severe: |Severe: |Severe: {Good.
Ascalon { | seepage, | seepage. | seepage. !
! | slope. ! 1 |
| ] ] | 1
Secmcccaaa ————mmaaaa 1Slighteeeccaen-- |Severe: |Severe: {Severe: 1Good.
Ascalon i | seepage. | seepage. | seepage. i
[] (] t [] 1
] | ] 1 ]
brmmmmaaaa LR |Severe: iSevere: iSevere: {Severe: {Fair:
Bankard ! floods. { floods, { floods, i floods, | too sandy.
E 5 seepage. E seepage. | seepage. i
[]
] ] 1 ] ]
Tommmmmaaas ———————— ~18lighte—ccearaaa |Severe: iSevere: iSevere: {Good.
Bayard i ! seepage. | seepage. | seepage. }
1 ] 1 ] 1
o | | | | |
CanyoN-=ccccoceeean iSevere: |Severe: iSevere: 1Slight-=we-acw-- {Poor:
! depth to rock. | depth to rock. | depth to rock. | \ thin layer,
i \ i ! ! area reclaim,
1 (] ! ! ]
] I 1 ] 1
Dioxicemevacnn—ua |Severe: iModerate: 1Slight-—=cenaaa= 1Slightee-cnwaa- -{Fair:
| perecs slowly. | slope. ! ! | too clayey.
] [} L] 1 1
9%: E i i E i
Canyon==ecam—c==- iSevere: }Severe: }Severe: iModerate: {Poor:
! depth to.rock. | depth to rock, | depth to rock. | slope. { thin layer,
i E slope. | i ! area reclaim,
[] 1 ]
I ] ] L] |
Rock outecrop. ! | ] | i
[] ] ] ] 1
] 1 | 1 ]
10-=ccecce= ———————— 1Slightreeeaceea- IModerate: 1Slight-==aceeee= 18light===e~===e=-=-|Good.
Colby i ! seepage. } i |
] 1 ] 1 ]
] ] 1 ] 1
LR e iModerate: |Severe: 1Slight-—=acce-a- iModerate: iFair:
Colby | slope. | slope. ! \ slope. i slope.
t L] [] 1 ]
12 | E :' | E
Colby-cmccccccnaaa iSevere: |Severe: iModerate: |Severe: {Poor:
{ slope. | slope. | slope. | slope. | slope.
] 1 1 L] L]
L] ] I ] 1
Torriorthents. ! | ] | i
1 (] 1 1 ]
] ] 1] ) ]
13mccccncccccaccnaa 1Slighte-cecca--a- iSevere: iSevere: iSevere: {Fair:
Dailey | | seepage. | too sandy, | seepage. | too sandy.
| ] ! seepage. ! !
i ! ] i |
148 ] ' | i i
DWyerecececceca--= iSlight-—eweacaaa {Severe: iSevere: {Severe: {Fair:
i | seepage. | seepage, | seepage. | too sandy.
! ! | too sandy. | i
| | | | |
Vona-—eccecanacnea= 1Slighteccaeaa--= iSevere: iSevere: |Severe: {Good.
| | seepage. | seepage. | seepage. |
] 1 ] [] [}
) ] 1 I 1
1Becccmvwccccceccacea{Slight-cemeaaan --|Severe: iSevere: {Severe: {Fair:
Eckley ! | seepage. | seepage. | seepage. ! small stones.
(] (] ] 1
1 i ] I

See footnote at end of table.
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TABLE 11,--SANITARY FACILITIES--Continued
i i i \ i
Soil name and ! Septic tank ! Sewage lagoon | Trench i Area ! Daily cover
map symbol 1 absorption | areas ! sanitary i sanitary i for landfill
! fields | | landfill ! landfill )
! ! ! ! !
] ] 1 ] ]
16%; 1 | { : |
Glenberg--=eceee—--= |Severe: iSevere: |Severe: |Severe: 1Good.
! floods. | floods, | floods, ! floods, !
E E seepage. | seepage. E seepage. i
] 1
) ] ] 1 |
Bankard----cecea-c--- |Severe: |Severe: |Severe: iSevere: |Fair:
! floods, i floods, \ floods, { floods, | too sandy.
| | seepage. | seepage. | seepage. !
] i 1 1 1
] I ] ] ]
17— ——mmmme————m— {Severe: |Severe: iSevere: |Severe: {Good.
Haverson i floods. { floods. i floods. ! floods. |
i | ' | \
18-=awa L D LA 1Slight-ceeeceana= iModerate: {Moderate: 1Slighte-—meeaaaa- |Fair:
Haxtun i | seepage, | too sandy. | | too sandy.
! | excess humus. ! H H
1 (] ] t ]
i [] i 1 ]
19ecuax ~mm— e ———— 1Slightw—ecmaaaa- |Moderate: 1Slighte-——cmeaaa 1Slightemeccccaa-a 1Good.
Haxtun | | seepage, | | i
! ! excess humus. i | i
] [] 1
I ] ] ] 1
20=mm e m e {Severe: iSevere: |Severe: 15lightececaacaaao {Poor:
Iliff { depth to rock, | depth to rock. | depth to rock. | { thin layer.
| percs slowly. ! ' i '
[] [} 1\ ) i
1 ] | ] ]
b T T {Moderate: |Severe: |Severe: |Severe: | Poor:
Inavale i floods, | seepage. | seepage. | seepage. | too sandy.
[} (] (] ] 1
) ] ] t I
22, 23=-emccmcacaanaa 1Slight-—-=ceea-- {Severe: |Severe: iSevere: 1Good.
Julesburg ! | seepage. | seepage. | seepage. !
] I ] 1 ]
| I ] I t
- e T ~=={Slighte=cmccmu-- {Moderate: 1Slight-meccacaaa 1Slighte==ccneaaax |Good .
Kim | | seepage, ! ] :
! | slope. i ] !
] ] | ' !
25%: ) } | i |
Kumaeecmeecaana. ~---}Moderate: {Moderate: 1Slightewecccaeaaa iSlighte—cmeecacaaa 1Good.
| percs slowly. | seepage, i i
! | excess humus. ! i !
] 1 ] (] ]
] I ] I ]
Keith-eeecccnaaanaa 1Slighteeaecacaaa |Moderate: 1Slightewececmaax 1Slightecmeccanaaa 1Good.
i | seepage. ! ' |
' ] ' i !
26=mmmmemmm————e «=={Slight=ceeeaan- ~--|Severe: {Severe: |Severe: {Good .
Laird 1 | seepage. | seepage. | seepage. H
] ] b 1 ]
] 1 ] L] ]
27, 28emccccmcaaa {Severe: iSevere: {Severe: iSevere: \Poor:
Las Animas | wetness, | wetness, | wetness, ! wetness, | wetness,
\ floods., | seepage, { floods, i floods, !
! 5 floods. | seepage. | seepage. ]
1 (] ] [
I 1 ] I ]
29, 30e—ceca- ~mmee=={Slight-=eeaaaaa «={Severe: {Severe: |Severe: |Good.,
Manter E E seepage. E seepage. 3 seepage. !
]
1 ] 1 t ]
ER e T -=={S5light--eeeceaa- --|Severe: {Severe: |Severe: 1Good.
Manter i i\ slope, | seepage. | seepage. |
! | seepage. ! 1 i
] ' ! : :
32-cmeaw ———men——— ~<-|Severe: |Severe iSevere: |Severe: {Good.
Paoli { floods. | seepage, | seepage, | seepage, |
! | floods. | floods. { floods. !
i i i } i
33%, : | ] ! i
Pits | | ! [ |
i i ' i '
1| S |Moderate: |Moderate: {Moderate: 1Slighteecmmecaa-. {Fair:
Platner | percs slowly. | slope. i too clayey. !
(] [ []
] I i

See footnote at end of table.

| too clayey.
[]
1
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TABLE 11.--SANITARY FACILITIES--Continued

119

| ¥ T T T
L] 1 1 ]
Soil name and | Septic tank i Sewage lagoon | Trench | Area E Daily cover
map symbol ! absorption 1 areas H sanitary | sanitary ! for landfill
i fields | i landfill ! landfill |
E { 1 1 |
] i ] : ]
3 m e iModerate: iSlightemececamaax iModerate: 1Slight——cwrcca—ae-a {Fair:
Platner E percs slowly. E E too clayey. H | too clayey.
i i ) ! i
B e e L iSevere: |Severe: iSevere: |Severe: |Poor:
Platte { floods, { seepage, i floods, } floods, | wetness,
| wetness. | wetness, | wetness, ! wetness, | area reclaim.
E E floods. E seepage. | seepage. i
] ] 1 : :
EY R -==--={Severe: |Moderate: iModerate: 1Slighte---=-euemau {Fair:
Rago E percs slowly. E excess humus. | too clayey. i | too clayey.
i i ] 1 1
RE e iSevere: iModerate: iSevere: |Severe: {Poor:
Rago | percs slowly, | excess humus. i floods, { floods. i too clayey.
i floods. H | too clayey. H {
i 1 i | |
3%*: ES =lS ES i light EP
20l wwwm e ————— |Severe: 1Severe: iSevere: 1Slightece-ccwaea- {Poor:
| percs slowly, | depth to rock. | depth to rock, | ! too clayey,
E depth to rock. | | too clayey. ! \ thin layer,
i 1 i ! a reclaim.
; i i E i are ec
Midway-=c=ee===e- {Severe: {Severe: 1Severe: 151ightemecceacaw= {Poor:
| percs slowly, ! depth to rock. | depth to rock, | i too clayey,
\ depth to rock. | | too clayey. | ! thin layer,
i i E | | area reclaim.
] ] [} : :
407 --------------- iModerate: 1Slighteeeamaeaa- |Moderate: 1Slight-==wcca-e-x {Fair:
Richfield E percs slowly. ! | too clayey. H \ too clayey.
[] [] 1 ]
1 | I ] 1
L ittt ESIight ----------- IModerate: 1Slighte-mcemeaax 18lighte=emcccee-ax 1Good.
h ] ] [] 1
Stoneham E ; seepage. ! i E
L iSevere: iSevere: |Severe: 1Severe: {Fair:
Terry ! depth to rock. | depth to rock, | depth to rock, | seepage. ! thin layer,
| | seepage. | seepage. i | area reclaim.
] 1 1 1 ]
1 L] I ] I
L R ittt 1Slightemcacacaaax |Severe: |Severe: |Severe: {Poor:
Valent i | seepage. | too sandy, | seepage. { too sandy.
| i | seepage. ! '
i ] ! \ |
L e e L L PR iModerate: iSevere: iSevere: |Severe: {Poor:
Valent | slope. i seepage, | too sandy, | seepage. ! too sandy.
E E slope. | seepage. | i
i i ] ! 1
L L L LT iSevere: |Severe: |Severe: |Severe: {Poor:
Valent | slope. | seepage, | too sandy, \ slope, | too sanay,
E | slope. | slope, | seepage. i slope.
i | | seepage. ! ]
] 1 1 ] 1
] i ] ] I
Low: ] ] ! ] |
Valente---cececea-- iModerate: |Severe: |Severe: iSevere: | Poor:
| slope. | seepage, | too sandy, | seepage. \ too sandy,.
! ! slope. | seepage. } 1
Bl t land E E { ! ;
ownou and. | | ! H |
3 i ¢ 1 ]
] ] 1 1 I
L ettt 1Slighteecccccaea= |Severe: iSlight-==-—cmwu-- 1Slight--=cccema-" iGood.
Vona | seepage. i
1
]

* See description

of the map unit

for composition and behavior characteristics of the map unit.
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TABLE 12.--CONSTRUCTION MATERIALS

Soil survey

[Some terms that describe restrictive soil features are defined in the Glossary, See text for definitions of

"good," "fair," and "poor." Absence of an entry indicates that the soll was not rated]

1 1 1 H
Soil name and i Roadfill i Sand H Gravel 1 Topsoil
map symbol ] ! ' '
\ i i }
1 i i 13
| ! i 1
lemacmaaaae cemmm———— {Fair: {Unsuitedemeu- e jUnsuited=-ee~ecacaaaa|Fair:
Albinas | low strength, ! | | too clayey.
1 (] ) (]
] ] 1 [}
2emmmmmnaaa ———————— |Fair: jUnsuited-cececaaa- iUnsuited-=vecececau-=iPoor:
Ascalon i low strength, ! i | too sandy.
| frost action. H H 1
(] ] 1 ]
i | 1 ) i
3, 4, Bemccmmccee {Fair: {Unsuited=eemauaaa- jUnsuited=mveccmaanaao iGood.
Ascalon | low strength, | | |
| frost action. E i 1
1 ] i
] 1 1 ]
R el T Tt T T {Fair: {Fair: iUnsuited-mecccaacaax {Poor:
Bankard i low strength. | excess fines. ! } too sandy.
[] ] ] [}
1 ] ] ]
T LT {G00d-mmwaccccacaea {Poor: iUnsuitedeeccccccaaaa 1Good ,
Bayard | | excess fines. ! |
] 1 ] ]
ge: | i E |
CanyoNeeeacemcaacnaa | Poor: iUnsuited-wmmceacaaa jUnsuited-vameccnaaan {Poor:
i thin layer, ! | | area reclaim,
| area reclaim. ' ' !
] | ] |
Dioxiceeeccmammmaans | Poor: jUnsuited--eccau-n--a {Unsuited. i
| low strength, | ! |
i ! ! |
g% i [ i |
CanyoNeemmeemceaacax | Poor: jUnsuitedececcmeaa- {Unsultede-eccncaau-. {Poor:
| thin layer, H ! | area reclaim,
E area reclaim, | | :
i ! | |
Rock outecrop. ! E E E
] ] I I
10=-=cmcmccmc e iFair: iUnsuited=-cecaneae Unsuitede-cemeacacaa {Good.
Colby | low strength. . | !
] (] ] (]
] 1 ] ]
1lemeeeacca— ———————— -lFair: iUnsuited=eae-a ——————— iUnsuitedeeeemcacnaaa {Fair:
Colby | low strength. { : ! slope.
| ! ! |
12%; | ' ! |
Colbymwmmuan ———————— {Fair: jUnsuited-—---- ,e————e- iUnsuitedmmemacana-a {Poor:
! low strength. ' ! | slope.
! ! ] |
Torriorthents. ! i \ |
! | i |
13wmemm- ~—mevceeeceaa-|Fair: |Fair: {Unsuited=cem—caaaaa --|Poor:
Dailey | low strength. ! excess fines. ! ! too sandy.
] | i i
14%; ' i ' {
Dwyereee--- ——————— 1GOOdmmmmrcccccaaa «=-={Poor: jUnsuitedemecc—ccaaaea|Poor:
| | excess fines. ! | too sandy.
] ] ] (]
] ] I 1
Vona-eemeccacmmacnaa |Fair: {Poor: jUnsuitedececeaaecawasiGood,
! low strength. | excess fines. | !
: i | |
L T S Je1 T Y. [T —— -===|Fair: |Fair: {Poor:
Eckley ] | excess fines. | excess fines. { small stones.
i ! | !
16%; ] | !
Glenbergeee—eea- ~====|{Fair: {Poor: {Unsuited-=wececcnaaaa|Good.
! e |
! }

See footnote at end of table.
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TABLE 12.--CONSTRUCTION MATERIALS--Continued
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T T 1] []
1 | ] I
Soil name and } Roadfill ! Sand ! Gravel i Topsoil
map symbol | | i i
; ! i .‘
1 | ] 1
o | | | |
H I i i |
Bankard------ceeeaaa \Fair: {Fair: iUnsuited-ccccecacuaa-a {Poor:
E low strength. | excess fines, ! | too sandy.
i i | 1
1; ................... ':Fair: jUnsuited===eacamaaao jUnsuited--cemmmnneanc 1Good.
averson | low strength, | | !
] (] ] ]
] 1 i ]
18, 19cccmmamamacaaao |Fair: jUnsuitedececccaaanaao jUnsuitedecececcaacanx 1Good.
Haxtun ! low strength, : ] |
| frost action. i | ]
i ] . ! i
20cemcmc e |Fair: jUnsuited==cecccccccas EUnsuited ------------- iFair:
I1iff ! shrink-swell, ' ' ! thin layer.
1 1 1 1
| Tow strengen. s e |
i | ' 1
P2 PR 1Go0demcmmmmme e {Fair: jUnsuited-=-ccocccuaaa {Fair:
Inavale E | excess fines. i | too sandy.
| | ! i
22, 23wcecmmcmanaean IFair: |Poor: iUnsuited-mmccccmnanun iFair:
Julesburg { low strength, | excess fines. i ! too sandy.
E frost action. 3 E 1
] ] ] 1
T !Fair: lUnsuitede-ecccmcanaax iUnsuited-—-—ccccmeuna 1Good.,
Kim ! low strength. 1 1 '
] | | 1
25%: ! i i i
Kumgececcccmmcncnaaa \Fair: jUnsuitedecmecnecccaa- EUnsuited ------------- iGood.
| low strength, ' ! ]
E frost action. 1 | 1
1 ] ]
] 1 L[] ]
Keitheemeomamccaaaas {Fair: iUnsuitedecececaeaaaax jUnsuited==-cemccanaaa 1Good.
| shrink-swell. i ] '
i i i i
26mcccccccccccnc————— |Fair: | Poor: yUnsuited-----oeo-- 1Good.
Laird ! low strength, | excess fines. ! '
i frost action. i ] i
] [] [] 1
2 mmm e ————— iPoor: EPoor: iUnsuited -------- -----iFair:
Las Animas | wetness, | excess fines, i | excess salt.
E frost action. 1 ] i
. = ! ‘
2B el |Poor: |Poor: iUnsuitedeceeccanaaaaa 1Good.
Las Animas | wetness, | excess fines. ] !
| frost action. ] ] ;
! | ' ]
29cccm e |Fair | Poor: iUnsuitedmmececcncanax {Fair:
Manter | low strength, i excess fines. | | too sandy.
i frost action. | ' !
] ] 1
1 ] i ]
30, 31-ccceccmc————a- 'Fair: !Poor: jUnsuitedeceeaaacaaaaa |Good.
Manter i low strength, | excess fines. 1 |
E frost action. i i ]
. = | ‘
32emmmmaaa —mmm—m———a --!Fair: |Fair: jUnsuited-==cccccccaaa 1Good.
Paoli ! low strength, | excess fines. | i
| frost action. i ] |
] ] ) 1
339, | 5 | :
Pits : : : |
: : | i
34, 35mcccccnccccncaaa {Fair: jUnsuited-cemcnacncaa- iUnsuitedmmenccecccccaaxa {Fair:
Platner low strength, E | thin layer.
]
] ]
i |

]
]
5 shrink-swell.
I

See footnote at end of table,
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TABLE 12.--CONSTRUCTION MATERIALS--Continued

Soil survey

T 1 T T
] I ] 1
Soil name and H Roadfill | Sand i Gravel | Topsoil
map symbol | | ! H
i ] | ]
i 1 T i
1 ] i |
Y \Poor: 1G00demmenanr e e {Fair: |Poor:
Platte | wetness, I \ excess fines. | wetness,
| area reclaim. i 1 | area reclaim,
] 1 ] ]
] ] I 1
N T T {Fair: tUnsuited----cccecanaa- lUnsuited-—eccccccaaa—. {Fair:
Rago ! shrink-swell, ] ! ! thin layer.
! low strength, H ! '
! frost action. ! ] 1
] ] ] (]
] 1 ] ]
K L e {Poor: tUnsuitedececccceccaaaa iUnsuitede-eccccmaaaaa {Fair:
Rago | low strength. i E \ too clayey.
! i i !
39%: i i a !
RazZOr=eemeccnccccccwa" |Poor: iUnsuitedeceeveecnnnaa- iUnsuitedecemcccmacaaa \Fair:
| shrink-swell, ! i | too clayey.
| low strength, i i |
! thin layer. H i !
] 1 1 []
] 1 1 )
Midway-e--e=-ccccuaa- i Poor: jUnsuited-=----ccwue-- iUnsuited-=-—ccewaa—-a {Poor:
! shrink-swell, ] ] ! area reclaim.
! low strength | i 1
! thin layer. ' ] ] i
] ] ] []
] ] ] ]
L LD D P |Poor: tUnsuitedeccececnnnaa- iUnsuitedeeccccacaeaax {Fair:
Richfield ! low strength, ] ! ! too clayey.
! shrink-swell. ' | !
1 ] ] 1
I ] ] ]
T T, w====!Fair: lUnsuitedecemmmmamaaax lUnsuitedeeceamacaaaaa 1Good.
Stoneham | low strength. | ]
] 1 1 []
JPomemmccme e c—em———— EPoor: iUnsuited ------------- iUnsuited ------------- iFair'
Terry { thin layer, i i | small stones.
5 area reclaim. E E E
] ] ] I
43, YYocmmcccmccaaaaaa 1G00d=mmmmmcccnnnc e \Fair: tUnsuited-eecmaecaca-o {Poor:
Valent H | excess fines. ! | too sandy.
1 ] 1 []
] ] I I
e LT E LT P {Poor: \Fair: jUnsuited----mocccuaa {Poor:
Valent | slope. | excess fines. 1 | too sandy,
| | ] ! slope.
i i i ]
YL 1 | | |
Valenteeeecmccccaaaaa 1G00dmwmwcancncnncacaaa {Fair: iUnsuited--=reccceccecna |Poor:
! | excess fines. i | too sandy.
] ] L] ]
] 1 ] ]
Blownout land. ! ! { !
] ] ] [}
] ] ] ]
L L L T {Fair: {Poor: iUnsuitedecccccnnccaax 1Good.
Vona | low strength. | excess fines. !
] 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.
that the soil was not evaluated]

123

Absence of an entry indicates

] 1 T L] L] ¥
] ] ] ] I ]
Soil name and | Pond | Embankments, | Drainage i Irrigation i Terraces i Grassed
map symbol H reservoir i dikes, and 1 | ! and H waterways
1 areas i levees | | | diversions |
T T T T T T
': E E i ! i
L R T |Seepagem—weeau-= {Low strength, |Floods---cecac-a 1FloodSmemmemama iPipingm=e-aa=-= iFavorable,
Albinas ! ! piping. ! ! ! !
1 1 ] 1 i ]
] ] ] I ] ]
R it 1Slope, \Piping, |1Slope=mecamana- {Slope, |Erodes easily, |Erodes easily,
Ascalon E seepage. E low strength. E E erodes easily.j piping, 5 slope.
[ I | | t+ Slope. i
t 1 ] ] ] ]
] ] ] I ] ]
3 mmmmme e iSlope, IPiping, |Slopem=mcaanaax iSlope, {Erodes easily, |Erodes easily,
Ascalon E seepage. E low strength, E E erodes easily.f piping, E slope.
| | | 1 i Slope. 1
] ] ] 1 ] []
] ] L] ] ] I
L L iSlope, {Piping, iSlope-==cm=cau- iSlope, iErodes easily, |Erodes easily,
Ascalon | seepage. | low strength. | | erodes easily.! piping, i slope.
| | | | | sope. |
I 1 ] I ] I
P Tt iSeepage-—-==--- {Piping, 1Slope=cecaccaax |Slope, |Erodes easily, }jErodes easily.
Ascalon ! ! low strength. | | erodes easily.! piping. |
1 1 ] ] ] ]
] ] I ] 1 ]
femeeeecee——————--|Seepage-—w—u=== {Piping, |Cutbanks cave, |Droughty, {Erodes easily, |Droughty,
Bankard 1 | seepage, { floods, \ floods, i piping. | erodes easily,
i | erodes easily.| poor outlets. | seepage. 1 i
1 1 ] 1 ] ]
1 ] | 1 ] ]
(R e e |Seepage, iSeepage, INot needed----- iSlope, iSlope, iSlope,
Bayard | slope. \ piping, ! | erodes easily.| erodes easily.| erodes easily.
1 | des easily.| i i i
i jorones SRRy i i i
g*: : : | | : |
CanyonNe =meccacaca iDepth to rock, |Thin layer----- iNot needed=w=e=- iRooting depth, |Depth to rock, {Droughty,
E slope. 1 i | slope. | slope. | slope.
i i ] 1 | i
Dioxicemeeemanaaa 18l0p@mmmancnn~= iLow strength, |Percs slowly--~|Erodes easily, |Erodes easily, |Erodes easily,
H \ piping. ! | excess lime | slope. { slope.
: : | ! soil blowing. | :
1 [] b 1 L] []
9%: | i i i | 5
CanyoNw==cececaea-= iDepth to rock, {Thin layer----- INot needed===== |Rooting depth, |Depth to rock, |Droughty,
E slope. | | \ slope. | slope. 5 slope.
(] ] ] 1
Rock outcrop. ; i i E i E
| | ] i ] |
10=cmmccncmncaaaa- iSeepage—mmme—u= {Low strength, |[Not needed----- {Slope, iFavorable=me~== {Slope,
Colby i { piping. | | erodes easily.! | erodes easily.
1 L] 1 1 1 1
I I ] ] ] ]
L e E L L |Seepage, {Low strength, |Not needed--=-- iSlope, {Slope-==mccaca= iSlope,
Colby E slope. E piping. 5 i erodes easily.| | erodes easily.
1 ] 1
] 1 i | ] I
12%: i i ] i | ]
Colby-w-mcccncaa- iSeepage, iLow strength, |[Not neededee--- iSlope, {Slopemecccccan=-m 1Slope,
| slope. \ piping. ! | erodes easily.| | erodes easily,
1 ] t L] ] !
] ] ] I 1 ]
Torriorthents. | i i | i 1
1 [] ] (] ] ]
] 1 ] 1 1 |
13cccmmc e |Seepage, {Piping, 1Slopemmmmncenaa iComplex slope, |Complex slope, {Erodes easily,
Dailey | slope. | seepage, | | soil blowing, | too sandy, ! droughty,
i | erodes easily.| | droughty. | erodes easily.| -slope.
] ! ] | ! !
4% i | ) i i |
Dwyer-ecececceaaae iSlope, |Seepage, iSlope, iSlope, {Piping, {Droughty,
| seepage. { piping. { cutbanks cave.| droughty, | erodes easily,! erodes easily,
| 1 i { erodes easily.! soil blowing. | soil blowing.
[] [] 1 ] [] ]
I I ] 1 ] 1

See footnote at end of table.
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TABLE 13.--WATER MANAGEMENT--Continued

Soil survey

1 H 1 | i i
Soil name and | Pond | Embankments, | Drainage i Irrigation | Terraces H Grassed
map symbol ! reservoir i dikes, and ! 1 | and ! waterways
i areas | levees i i \ diversions !
1 i T i 1 1
! | | ! | {
14%; 1 ] | ] ! ]
Vona-eeeccceca-" |Seepage, {Piping, 1Slope-=---cem-- 1Slope, |Piping, {Erodes easily.
| slope. | erodes easily,| | fast intake, | erodes easily.
! | seepage, ! | seepage. | i
1 (] ] ] t ]
1 1 ] ] ] 1
15em e cenaem iSeepage, |Seepage, {Slopemceccaacuax {Droughty, |Favorable-=--<-{Droughty.
Eckley | slope. | piping. ! | slope. H !
| ! ! ' ! i
16%; i 1 ! ! ! |
Glenbergeeee=e= |Seepage--====== {Piping, 1Slope=-=memacwna ~-|Slopee—mnanecaa {Floods, |Favorable,
i | erodes easily.| | | piping. !
! ' | | | !
Bankardeeeee==- |Seepage~=macanm- |Piping, iCutbanks cave, |Droughty, {Erodes easily, |Droughty,
! | seepage, | floods, { floods, | piping. | erodes easily.
! { erodes easily.| poor outlets. | seepage. i !
! | | ! | |
1T emmcc e cacaa |Seepagee—waaaua {Low strength, |Slopeececccccaaa {Slope-mmmcnnea {Floods, {Favorable.
Haverson | { compressible, | ! | piping. i
! i piping. | ! | |
i ] | | [ !
18, 19~cccecacna 1Slope, iLow strength, |Slopeeweccecccaa. |Slope, {Erodes easily |Erodes easily.
Haxtun | seepage. | piping. ! | erodes easily.] '
] ! ! ] i '
20mccmmmcc e iDepth to rock {Thin layer, {Percs slowly, |Percs slowly, |Percs slowly, |Slope.
I1iff i ! low strength, | depth to rock,! slope. | slope. |
! E piping. { slope. E E E
[] 1
] ] ] 1 1 ]
2leemeeaccccccc~e--!Seepage-—====== |Seepage, iNot needed==we- {Fast intake, iNot needed----~-~ iDroughty.
Inavale ! | piping. ! | droughty, | !
| | 1 | soil blowing. | !
! ! i | ' |
22=wmccacccnccccaa|Seepagem—mmena= |Seepage, 1Slope==menae --~|Droughty, {Soil blowing, |Erodes easily.
Julesburg i | piping, i | soil blowing, | piping. |
| | low strength. | | erodes easily.| |
i ' i | | i
K R T |Seepage, |Seepage, 1Slope=ceecaaaa- iDroughty, 1Soil blowing, |{Erodes easily.
Julesburg | slope. ! piping, ] { slope, ! piping. !
! | low strength. | | soil blowing. | i
! | ! 1 | |
2fesccccneenaaaa--!Seepage, |Piping, 1Slope~cemcceaa- 1Slope--=-ocm-m- iSlope, {Slope.
Kim | slope. \ low strength, | | | piping. H
! | hard to pack. | | | i
' 1 | | | |
25%; | | ! ! : !
Kumgeeeececeaaeana |Seepage-wemmaa= {Low strength, |Slope-ececceccaaa |Slope~=e==a~=m=|Favorable=~ee=- {Favorable.
! | compressible, | ! ! |
1 ! piping. ! ! ! !
1 i i i | !
Kelth-—=ceacaaa {Seepagem—cceaa |Piping, {Not neededeww-a |Slope~=~~ecmcnaa iErodes easily, }|Erodes easily,
' | erodes easily.| | ! slope. ! slope.
] 1 1 ] ] ]
| ] I | | |
e |Seepage~-=—==-- {Piping, |Excess sodium--|Excess lime, {Pipingececcauax |Excess sodium,
Laird i ! low strength. | { soil blowing, | !
! E E i excess sodium.! !
1 ] (]
] ] ] 1 1 ]
27, 28ccmcceceaax |Seepage-emmac=x {Piping, {Poor outlets, |Floods, {Wetness, iWetness.
Las Animas i E seepage. 5 wetness. E wetness. 3 piping. |
i ] ] ] ] I
29-cmmcm e |Seepage-=e===an {Piping, {Slope==ccccncaa {Droughty, }Soil blowing, |Erodes easily.
Manter i | low strength, | | soil blowing, | piping. )
| i i | slope. ! !
i i i i ! |
30, 3lecccccaaaa |Seepage-=eee=u- {Piping, 1Slope-cemcccaa- |Droughty, |Soil blowing, }Erodes easily.
Manter ' | low strength. | | slope, | piping. !
! ! | | erodes easily.| !
i | | ! | |
32eccccccccccca=- |Seepage-emccca- |Piping, 1Slope-=ccecaaa- |Slope=wccmcaaa -{Pipinge==wee---|Favorable,
Paoli 1 | low strength. | ! | !
! | !

See footnote at end of table.
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T ] 1 T 1 1
] i ] ] ] ]
Soil name and | Pond { Embankments, | Drainage ! Irrigation H Terraces ) Grassed
map symbol | reservoir \ dikes, and ! ! i and H waterways
) areas | levees | | \ diversions !
! : : | | :
I ] ] ] ] ]
33%, ! i ! | i i
Pits ] | 1 | | ]
i i i i ] |
34, 35-cccmemaaa—- 1S8lope-e-cecccaaa iLow strength, |Slope, iSlope, |Complex slope, |Percs slowly,
Platner 1 | erodes easily,| percs slowly. | percs slowly. | percs slowly. | slope.
t ] ] [] 1 ]
; | preine: s | | |
36~mccccmmrccaaaa |Seepage-=ceaa-- |Seepage--=~===- {Floods, |Seepage, iNot needed----- {Not needed.
Platte H ! | wetness. | floods. | !
1 ] ] 1 1 [}
. ] ] 1 I I t
3 mmccccmmccccnea |Favorablee=e=e- {Compressible, |Slope, |Slope, |Favorablese===x {Favorable,
Rago | | low strength, | percs slowly. | percs slowly. | 1
i i piping. i i | |
! i | | 1 ]
KL R iFavorablee===-- jLow strength, |Floods, {Floods, {Percs slowly---|Favorable.
Rago ! | compressible, | percs slowly. | slow intake, | |
! | piping. i | percs slowly. | E
[] 1 [] L] 1
30%: i ] i i i i
Razore~-ec-—c—eceeao {Slope, iThin layer, iSlope, iSlope, {Percs slowly, |Slope,
| depth to rock,| shrink-swell, | depth to rock,! rooting depth,| rooting depth,| rooting depth,
| seepage. ! low strength., | percs slowly. | seepage. | depth to rock.! percs slowly.
i [ i ] i ]
Midway--ec-cau--- {Slope, {Thin layer, {Complex slope, |Complex slope, |Rooting depth, |Slope,
| depth to rock,| shrink-swell, | depth to rock,! rooting depth,! depth to rock,| percs slowly,
| seepage. } low strength., | excess salt. | excess salt. | poor outlets. | excess salt.
| 1 - ' i 1
40-mcccceae —————— {Favorable------ {Shrink-swell, |Favorablee———-- i{Slow intake, |Percs slowly---{Percs slowly,
Richfield | ! low strength. | . - | slope. : E
! ! ] ] i i
LR iSeepage, iLow strength, |Slopé=cecececea- |Slope===—-mmcaaa {Favorable-=---- {Favorable,
Stoneham | slope. | compressible, | i 1 1
i i piping. | i ! i
[ 1 i | | i
fPacccccccccccanas iSlope, {Piping, 1Slope, iSlope, {Depth to rock, |Rooting depth,
Terry { depth to rock,! thin layer. { rooting depth.| rooting depth,! piping, \ soil blowing.
| seepage. | H i soil blowing. | soil blowing.
i | ! | 1 i
LR |Seepage, iPiping, 1Slopee~-mcmmena iSlope, {Erodes easily, !Erodes easily.
Valent | slope. | seepage. H | erodes easily,! piping. )
1 ] ! ! droughty. ! :
] 1 ! ! ! |
44, UScccccacaaaaa |Seepage, |Piping, 1Slope===menauaa iSlope, 1Slope, {Slope,
Valent i slope. | seepage. 1 | erodes easily,| erodes easily,| erodes easily.
E E i E droughty. E piping. E
] ] ] ] ] [}
L R |Seepage, {Piping, |Slope~==cecaa-- {Slope, |Slope, iSlope,
Valent { slope. | seepage. i | erodes easily,| erodes easily,| erodes easily.
i i E i droughty. 5 piping. E
] ] 1 ] 1 1
Blownout land. ' i ! i ! i
] ] 1 (] 1 ]
] ] | ] ] t
N e ----|Seepage, {Piping, 1Slopemmm~mmccna 1Slope, {Piping, {Erodes easily.
Vona ! slope. | erodes easily,! { fast intake, | erodes easily.|
i | seepage. ! | seepage. ] |
! i 1 1 ! i

* See description of the map unit for composition and behavior characteristics of the map unit.



Soil survey

126

TABLE 14.,--ENGINEERING PROPERTIES AND CLASSIFICATIONS

Absence of an entry indicates that data were not established]

[The symbol > means more than.
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* See description of the map unit for the composition and behavior characteristics of the map unit,
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% See description of the map unit for the composition and behavior characteristics of the map unit.
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TABLE 17.--CLASSIFICATION OF THE SOILS

I
Soil name 3 Family or higher taxonomic class

i

i
AlbinaS~e=e-== - | Fine-loamy, mixed, mesic Pachic Argiustolls
AscalonNeceecn= - { Fine-loamy, mixed, mesic Aridic Argiustolls
Bankard------- - | Sandy, mixed, mesic Ustic Torrifluvents
Bayard-=------ - i Coarse-loamy, mixed, mesic Torriorthentic Haplustolls
CanyoN-=ecccccccccccncman= | Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents
Colbyrwmemeeaa - i Fine-silty, mixed (calcareous), mesic Ustic Torriorthents
Dailey¥e-meem- - i Sandy, mixed, mesic Torriorthentic Haplustolls
Dioxicemmecaaa - | Fine-loamy, mixed, mesic Aridic Cslciustolls
Dwyereeeceeceaaa - | Mixed, mesic Ustic Torripsamments
Eckleye==maeaa - ! Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aridic Argiustolls
Glenbergeee—cecccccccccanx i Coarse~-loamy, mixed (calcareous), mesic Ustic Torrifluvents
HaversoNe-=we- e il | Fine-loamy, mixed (calcareous), mesic Ustic Torrifluvents

Fine-loamy, mixed, mesic Pachic Argiustolls

Fine, montmorillonitic, mesic Aridic Paleustolls

Sandy, mixed, mesic Typiec Ustifluvents

Coarse-loamy, mixed, mesic Aridic Argiustolls

Fine-silty, mixed, mesic Aridic Argiustolls

Fine-loamy, mixed (calcareous), mesic Ustic Torriorthents
Fine-gsilty, mixed, mesic Pachic Argiustolls

Coarse-loamy, mixed, mesic Aridic Calciustolls
Coarse-loamy, mixed (calcareous), mesic Typic Fluvaquents
Coarse-loamy, mixed, mesic Aridic Argilustolls

Clayey, montmorillonitic (calcareous), mesic, shallow Ustic Torriorthents
Coarse-loamy, mixed, mesic Pachic Haplustolls

Platnereecescecaaccncccaaa --} Fine, montmorillonitic, mesic Aridic Paleustolls
Platte-=e==w-- R | Sandy, mixed, mesic Molliec Fluvaquents
Rago-w=mmeccccacccccccaax~ { Fine, montmorillonitic, mesic Pachic Argiustolls
RAZ0re=ecccaccacccacanna=a | Fine, montmorillonitic, mesic Ustollie Camborthids
Richfieldeeecwawaaa ——————— \ Fine, montmorillonitic, mesic Aridic Argiustolls
StonehaMeecemcmccccccenaa -=| Fine~loamy, mixed, mesic Ustollic Haplargids
Terryeeceecccnncecmcccaax --{ Coarse-loamy, mixed, mesic Ustollic Haplargilds
Valent#ececmaaacccccccaeaa | Mixed, mesic Ustic Torripsamments

VoNae ==ceccccacccccncacan~= { Coarse-loamy, mixed, mesic Ustollic Haplargids
]
|

# pailey, Inavale, and Valent soils in this survey match the Dunday, Elsmere, and Valentine soils, respectively,
that are mapped and described in the Soil Survey of Dundy County, Nebraska, 1963. More precise information about
the placement of soil series in higher categories has necessitated these changes,

#% The Laird series, established by this survey, is the equivalent of the Anselmo series, Marly Substratum
Variant, described in the Soil Survey of Phillips County, Colorado, 1971.
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wish to contact our State or local office. You can locate the correct office and phone
number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
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