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Updated tables were generated from the NRCS National Soil Information System (NASIS). The soil map data has been digitized and may
include some updated information. These are available from http://soildatamart.nres.usda.gov.

Please contact the State Soil Scientist, Natural Resources Conservation Service (formerly Soil Conservation Service) for additional information.

foreword

This soil survey contains information that can be used in land-planning
programs in Grant County, Washington. 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.

Lynn A. Brown
State Conservationist
Soil Conservation Service
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GRANT COUNTY is in the central part of
Washington. It has a total area of 1,707,870 acres, or
about 2,669 square miles. Ephrata is the county seat.
The population of the county in 1978 was about 48,000.

The Columbia River flows in a deep valley along the
southwestern boundary of the county. The northern
part of the county is characterized by loess mantled hills
that have been dissected by the Channeled Scablands.
The southern part in general is a smooth, southward-
sloping plain that is deeply dissected and is interrupted by
the Saddle Mountains and Frenchman Hills. Babcock
Ridge and Beezly Hills border the northern part of the
plain.

Elevation ranges from 380 feet along the Columbia River
in the southern part of the county to 2,882 feet on top of
Monument Hill.

Soil scientists determined that there are about 62 different
kinds of soil in Grant County. The soils have a wide range
in texture, natural drainage, and other characteristics.
Soil blowing and water erosion are the major soil-
related problems in the southern part of the county, and
water erosion is the major soil-related problem in the
northern part. Control of erosion minimizes the pollution of
streams by sediment and improves the quality of the water
available for municipal use, for recreation, and for fish and
wildlife.

Agriculture is the main economic enterprise in the county.
About 19 percent of the total area is irrigated cropland,
about 18 percent is nonirrigated cropland, and about
63 percent is rangeland. The main irrigated crops are
winter wheat, alfalfa hay, potatoes, corn, and beans.
The main nonirrigated crop is winter wheat.

Two older reconnaissance-type soil surveys covering
parts of the county have been previously published (5,

14). The present survey updates the earlier surveys,
provides data on areas not covered by them, and gives
additional information and maps that show the soils in
greater detail.

Descriptions, names, and delineations of the soils in this
survey do not fully agree with those on soil maps for
adjacent counties. Differences are the result of better
knowledge of soils, modifications in series concepts,
intensity of mapping, or the extent of soils within the survey.

climate

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

The climate in Grant County is influenced to a great
extent by the Cascade Range and the Rocky Mountains.
The Rocky Mountains shield the county from the more
severe winter storms moving southward across
Canada, while the Cascade Range forms a barrier to the
easterly movement of moist air from over the ocean;
however, some of the air from each of these sources
reaches the county.

In Grant County, summers are warm or hot.
Precipitation in summer falls mainly as showers but
some thunderstorms occur. In winter the ground is covered
with snow much of the time. Chinook winds, which blow
downslope and are warm and dry, often melt and evaporate
the snow. Because of cold air drainage, precipitation occurs
in the mountains in adjacent counties throughout the year,
and a deep snowpack accumulates in winter. Snowmelt
usually supplies



irrigation water for intensive farming in parts of the
Columbia Basin.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Quincy and
Wilbur for the period 1951 to 1977. Table 2 shows
probable dates of the first freeze in fall and the last freeze
in spring. Table 3 provides data on length of the growing
season.

In winter the average temperatures at Quincy and
Wilbur are 30 and 29 degrees F, respectively. The
average daily minimum temperature is 21 degrees at
Quincy and 22 degrees at Wilbur. The lowest
temperature, which occurred at Wilbur on January 26,
1957, is -23 degrees. In summer the average
temperature is 69 degrees at Quincy and 65 degrees
at Wilbur. The average daily maximum temperature is
about 83 degrees. The highest recorded
temperature, which occurred at Quincy on June 17,
1961, and at Wilbur on August 4, 1961, is 106 degrees.

Growing degree days, shown in table 1, 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
(40 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 8 inches at Quincy
and 12 inches at Wilbur. Of this, 35 percent usually falls in
April through September, which includes the growing
season for most crops. The heaviest 1-day rainfall during
the period of record was 1.4 inches at Quincy on October
27, 1956. Thunderstorms occur on about 7 days
each year, and most occur in summer.

Average seasonal snowfall is 22 inches at Quincy
and 28 inches at Wilbur. The greatest snow depth at any
one time during the period of record was 24 inches at both
Quincy and Wilbur. On the average, 11 to 14 days
have at least 1 inch of snow on the ground, but the
number of such days varies greatly from year to
year.

The average relative humidity in midafternoon is about 40
percent. Humidity is higher at night, and the
average at dawn is about 75 percent. The sun shines 75
percent of the time possible in summer and 40 percent in
winter. The prevailing wind is from the west-northwest.
Average windspeed is highest, 8 miles per hour, in spring.

how this survey was made

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

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

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

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

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

The general soil map at the back of this survey does not
join, in all instances, with the general soil maps for
adjacent survey areas. Differences in the maps have
resulted from differences in the occurrence of soil patterns,
differences in the publication scale of the maps, and the
recent advances in classification.

The map units in this survey have been grouped into
general kinds of landscape for broad interpretive purposes.
Each of the broad groups and the map units in each group
are described in the following pages.

soils on terraces, active dunes, and alluvial fans

This group consists of 10 map units. It makes up about 57
percent of the survey area. The soils in this group are
nearly level to steep. The native vegetation is mainly
grasses and shrubs.

The soils in this group are very deep, moderately deep,
shallow, and very shallow and are well drained to
excessively drained. They formed in glacial outwash,
lacustrine deposits, eolian sand, sand derived from
mixed sources, loess, and alluvium.

This group is used for irrigated crops,
rangeland, wildlife habitat, and nonirrigated crops.

1. Kennewick-Warden-Sagemoor

Very deep, well drained, nearly level to moderately steep
soils; on terraces

This map unit is in the southern part of the survey area.
Slope is 0 to 25 percent. The native vegetation is

mainly grasses and shrubs. Elevation is 650 to 1,400 feet.
The average annual precipitation is about 7 inches, the
average annual air temperature is about 52 degrees F,
and the average frost-free season is 140 to 210 days.

This unit makes up about 11 percent of the survey area.
It is about 40 percent Kennewick soils, 20 percent Warden
soils, and 10 percent Sagemoor soils. The remaining 30
percent is components of minor extent.

Kennewick soils are on terraces. These soils are
very deep and well drained. They formed in lacustrine
deposits. Slope is 0 to 25 percent. The soils are silt loam
throughout.

Warden soils are on terraces. These soils are very
deep and well drained. They formed in lacustrine deposits
that have a mantle of loess. Slope is 0 to 15 percent. The
surface layer is silt loam. The subsoil and the substratum to
a depth of 60 inches or more are silt loam and very fine
sandy loam.

Sagemoor soils are on terraces. These soils are
very deep and well drained. They formed in lacustrine
deposits that have a mantle of loess. Slope is 0 to 15
percent. The surface layer and subsoil are silt loam. The
substratum to a depth of 60 inches or more is silt loam and
very fine sandy loam.

Of minor extent in this unit are Royal soils on terraces and
foot slopes; Sagehill, Wahluke, and Novark soils on
terraces; and Esquatzel and Cleman soils on alluvial
plains. Also of minor extent are somewhat excessively
drained Hezel soils on terraces, somewhat excessively
drained Quincy soils on terraces and active dunes, and
somewhat poorly drained Outlook soils on alluvial
plains.

This unit is used mainly for irrigated crops,
rangeland, and wildlife habitat.

The main limitations for irrigated crops are the hazards of
soil blowing and water erosion and steepness of slope. The
production of forage is limited by the low annual
precipitation.

2. Timmerman-Quincy

Very deep, somewhat excessively drained, nearly level
to steep soils; on terraces and active dunes

This map unit is in the southern part of the survey area.
Slope is 0 to 35 percent. The native vegetation is mainly
grasses and shrubs; however, some areas are barren
of vegetation. Elevation is 800 to 2200feet. The average
annual precipitation is about 7 inches, the



average annual air temperature is about 51 degrees F,
and the average frost-free season is 135 to 200 days.

This unit makes up about 4 percent of the survey area. It
is about 70 percent Timmerman soils and 15 percent
Quincy soils. The remaining 15 percent is components
of minor extent.

Timmerman soils are on terraces. These soils are
very deep and somewhat excessively drained. They
formed in sandy glacial outwash and in alluvium that is
mixed with eolian material in the upper part. Slope is 0 to
10 percent. The surface layer and subsoil are coarse
sandy loam. The substratum to a depth of 60 inches or
more is loamy coarse sand and coarse sand.

Quincy soils are on terraces and active dunes.
These soils are very deep and somewhat excessively
drained. They formed in sand derived from mixed
sources. Slope is 0 to 35 percent. The soils are fine
sand throughout.

Of minor extent in this unit are well drained Ephrata,
Royal, Novark, and Neppel soils.

This unit is used mainly for irrigated crops and
wildlife habitat.

The main limitations for irrigated crops are the
hazards of soil blowing and water erosion, restricted
available water capacity, and steepness of slope.

3. Malaga

Very deep, somewhat excessively drained, nearly level to
steep soils; on terraces and terrace escarpments

This map unit is in the southern part of the survey area.
Slope is 0 to 35 percent. The native vegetation is mainly
grasses and shrubs. Elevation is 450 to 1,300 feet.
The average annual precipitation is about 7 inches,
the average annual air temperature is about 50
degrees F, and the average frost-free season is 140 to
195 days.

This unit makes up about 7 percent of the survey area.
It is about 90 percent Malaga soils. The remaining 10
percent is components of minor extent.

Malaga soils are on terraces and terrace
escarpments. These soils are very deep and
somewhat excessively drained. They formed in gravelly
glacial outwash. The surface layer and subsoil are gravelly,
very gravelly, or extremely gravelly sandy loam. The
substratum to a depth of 60 inches or more is extremely
gravelly loamy sand and extremely gravelly coarse sand.

Of minor extent in this unit are well drained Ephrata
and Finley soils on terraces and well drained
Starbuck, Prosser, and Bakeoven soils on
benches. Also of minor extent are somewhat
poorly drained Umapine soils on alluvial plains and
artificially drained Saltese soils in basins.

This unit is used mainly as rangeland and for
wildlife habitat.

The production of forage is limited by the low annual
precipitation and restricted available water capacity. The
main limitations for irrigated crops are stones and
cobbles on the surface and restricted available water
capacity.

4. Ephrata-Malaga

Very deep, well drained and somewhat excessively
drained, nearly level to steep soils, on terraces and
terrace escarpments

This map unit is in the southern part of the survey area.
Slope is 0 to 35 percent. The native vegetation is mainly
grasses and shrubs. Elevation is 450 to 1,300 feet. The
average annual precipitation is about 7 inches, the average
annual air temperature is about 50 degrees F, and the average
frost-free season is about 140 to 195 days.

This unit makes up about 5 percent of the survey area. It is
about 60 percent Ephrata soils and 35 percent Malaga soils.
The remaining 5 percent is components of minor extent.

Ephrata soils generally are on slightly higher lying terraces.
These soils are very deep and well drained. They formed in
glacial outwash that is mixed with loess in the upper part.
Slope is 0 to 15 percent. The surface layer is fine sandy
loam. The subsoil is gravelly fine sandy loam. The substratum
to a depth of 60 inches or more is very gravelly sandy loam
and extremely gravelly coarse sand.

Malaga soils generally are on the lower lying terraces and
on terrace escarpments. These soils are very deep and
somewhat excessively drained. They formed in gravelly
glacial outwash. Slope is 0 to 35 percent. The surface layer
and subsoil are gravelly and very gravelly sandy loam.
The substratum to a depth of 60 inches or more is
extremely gravelly loamy sand and extremely gravelly
coarse sand.

Of minor extent in this unit are Timmerman, Wiehl, and
Neppel soils on terraces; Esquatzel and Cleman soils on
alluvial plains; and very poorly drained Aquents.

This unit is used mainly for irrigated crops (fig. 1) and
wildlife habitat.

The main limitations for irrigated crops are restricted
available water capacity, the hazard of water erosion, and
steepness of slope.

5. Burbank-Quincy

Very deep, somewhat excessively drained and
excessively drained, nearly level to steep soils on
terraces and active dunes
This map unit is in the southern part of the survey area.

Slope is 0 to 35 percent. The native vegetation is mainly
grasses and shrubs; however, some areas are barren
of vegetation. Elevation is 300 to 2,200 feet. The average
annual precipitation is about 7 inches, the average annual air
temperature is about 53 degrees F, and the average frost-
free season is 135 to 200 days.

This unit makes up about 5 percent of the survey area. It is
about 60 percent Burbank soils and 25 percent Quincy soils.
The remaining 15 percent is components of minor extent.



Figure 1.-lrrigated crops in area of general map unit 4.

Burbank soils are on terraces. These soils are very deep
and excessively drained. They formed in gravelly glacial
outwash that has a mantle of eolian sand. Slope is 0 to 15
percent. The surface layer is loamy fine sand. The upper
part of the underlying material is loamy fine sand, gravelly
loamy fine sand, and gravelly loamy sand, and the lower
part is extremely gravelly sand.

Quincy soils are on terraces and active dunes. These
soils are very deep and somewhat excessively drained.
They formed in sand derived from mixed sources. Slope is
0 to 35 percent. The soils are fine sand throughout.

Of minor extent in this unit are Winchester, Timmerman,
and Malaga soils on terraces. Also of minor extent are small
areas of Torrifluvents on flood plains adjacent to the
Columbia River.

This unit is used mainly as rangeland and for
irrigated crops and wildlife habitat.

The production of forage is limited by restricted available
water capacity. The main limitations for irrigated crops are
the hazard of soil blowing, restricted available water
capacity, and steepness of slope.

6. Quincy

Very deep, somewhat excessively drained, nearly level
to steep soils on terraces and active dunes

This map unit is in the southern part of the survey area.
Slope is 0 to 35 percent. This unit supports little if any native
vegetation. Elevation is 300 to 2,200 feet. The average
annual precipitation is about 7 inches, the average annual
air temperature is about 52 degrees F, and the average
frost-free season is 135 to 200 days.

This unit makes up about 12 percent of the survey area.

It is about 90 percent Quincy soils. The remaining 10
percent is components of minor extent.

Quincy soils are on terraces and active dunes. These
soils are very deep and somewhat excessively drained.
They formed in sand derived from mixed sources. The
soils are fine sand throughout.

Of minor extent in this unit are poorly drained Wanser
soils on flood plains and in basins, excessively drained
Winchester and Burbank soils on terraces, well drained
Torriorthents, and areas of Badland.



This unit is used mainly as rangeland and for
irrigated crops and wildlife habitat.

The production of forage is limited by restricted
available water capacity. The main limitations for
irrigated crops are the hazard of soil blowing, restricted
available water capacity, and steepness of slope.

7. Taunton-Scoon

Very shallow, shallow, and moderately deep, well drained,
nearly level to steep soils; on terraces and alluvial fans

This map unit is in the southern part of the county. Slope
is 0 to 35 percent. The native vegetation is mainly grasses
and shrubs. Elevation is 800 to 3,000 feet. The average
annual precipitation is about 7 inches, the average annual
air temperature is about 49 degrees F, and the average
frost-free season is 110 to 210 days.

This unit makes up about 6 percent of the survey area. It
is about 50 percent Taunton soils and 40 percent Scoon
soils. The remaining 10 percent is components of minor
extent.

Taunton soils are on alluvial fans and terraces. These
soils are moderately deep and well drained. They
formed in loess and alluvium. Slope is 0 to 35 percent. The
surface layer and subsoil are silt loam: The substratum
is gravelly silt loam. A hardpan is at a depth of about 27
inches. Depth to the hardpan ranges from 20 to 40 inches.

Scoon soils are on terraces and alluvial fans. These soils
are shallow and very shallow and are well drained.
They formed in loess. Slope is 0 to 15 percent. The surface
layer and subsoil are silt loam. The substratum is
gravelly silt loam. A hardpan is at a depth of about 16
inches. Depth to the hardpan ranges from 6 to 20 inches.

Of minor extent in this unit are Finley soils on alluvial
fans; Wiehl, Neppel, Kennewick, and Royal soils on
terraces; and Prosser soils on benches.

This unit is used mainly as rangeland and for
irrigated crops and wildlife habitat.

The production of forage is limited by restricted available
water capacity. The main limitations for irrigated crops are
the hazards of soil blowing and water erosion, restricted
available water capacity, and steepness of slope.

8. Ekrub-Koehler

Shallow and moderately deep, somewhat excessively
drained, nearly level to moderately steep soils; on
terraces

This map unit is in the southern part of the survey area.
Slope is 0 to 25 percent. The native vegetation is mainly
grasses and shrubs. Elevation is 600 to 2,200 feet.
The average annual precipitation is about 7 inches, the
average annual air temperature is about 51 degrees F, and
the average frost-free season is 150 to 200 days.

This unit makes up about 2 percent of the survey area. It is
about 50 percent Ekrub soils and 30 percent Koehler soils.
The remaining 20 percent is components of minor extent.

Ekrub soils are on terraces. These soils are shallow and
somewhat excessively drained. They formed in eolian
sand. Slope is 0 to 25 percent. The surface layer is fine sand.
The underlying material is fine sand and very gravelly fine
sand. A hardpan is at a depth of about 18 inches. Depth to the
hardpan ranges from 14 to 20 inches.

Koehler soils are on terraces. These soils are moderately
deep and somewhat excessively drained. They formed in
eolian sand. Slope is 0 to 10 percent. The surface layer and
upper part of the underlying material are loamy fine sand.

The lower part of the underlying material is very gravelly
fine sand. A hardpan is at a depth of about 33 inches.
Depth to the hardpan ranges from 20 to 40 inches.

Of minor extent in this unit are Quincy soils on terraces and
active dunes, Schawana soils on benches, well drained
Prosser soils on benches, and well drained Taunton soils on
terraces.

This unit is used mainly as rangeland and for wildlife
habitat.

The production of forage is limited by restricted available
water capacity. The main limitations for irrigated crops are
the hazards of soil blowing and water erosion and steepness of
slope.

9. Farrell-Ellisforde

Very deep, well drained, nearly level to strongly sloping
soils on terraces

This map unit is in the northern part of the survey area.
Slope is 0 to 15 percent. The native vegetation is mainly
grasses and shrubs. Elevation is 1,300 to 1,800 feet. The
average annual precipitation is about 10 inches, the average
annual air temperature is about 50 degrees F, and the
average frost-free season is 135 to 160 days.

This unit makes up about 1 percent of the survey area. It is
about 65 percent Farrell soils and 25 percent Ellisforde soils.
The remaining 10 percent is components of minor extent.

Farrell soils are on terraces. These soils are very deep and
well drained. They formed in glacial deposits that have a
mantle of loess. Slope is 0 to 10 percent. The surface layer
and subsoil are very fine sandy loam. The substratum to a
depth of 60 inches or more is fine sandy loam, silt loam, and
very fine sandy loam.

Ellisforde soils are on terraces. These soils are very deep
and well drained. They formed in lacustrine deposits that have
a mantle of loess. Slope is 0 to 15 percent. The surface layer
and subsoil are silt loam. The substratum to a depth of 60
inches or more is very fine sandy loam and silt loam.



Of minor extent in this unit are Ritzville and Renslow
soils on hills and stony Strat soils on terraces.

This unit is used for nonirrigated and irrigated crops
and for wildlife habitat.

The main limitations for nonirrigated crops are the low
annual precipitation and the hazards of soil blowing
and water erosion. The main limitations for irrigated
crops are the hazards of water erosion and soil blowing
and steepness of slope.

10. Strat-Magallon-Stratford

Very deep, well drained and somewhat excessively
drained, nearly level to moderately steep soils; on
terraces

This map unit is in the northern part of the survey area.
Slope is 0 to 25 percent. The native vegetation is mainly
grasses and shrubs. Elevation is 1,100 to 2,000 feet.
The average annual precipitation is about 10 inches,
the average annual air temperature is about 50
degrees F, and the average frost-free season is 135to 165
days.

This unit makes up about 4 percent of the survey area. It is
about 80 percent Strat soils, 10 percent Magallon soils, and
5 percent Stratford soils. The remaining 5 percent is
components of minor extent.

Strat soils are on terraces. These soils are very deep and
well drained. They formed in glacial outwash that is mixed
with loess in the upper part. Slope is 0 to 25 percent. The
surface layer is stony loam. The subsoil is very
gravelly loam. The upper part of the substratum is
very cobbly loam, and the lower part is extremely gravelly
coarse sand.

Magallon soils are on terraces. These soils are very
deep and somewhat excessively drained. They formed in
sandy glacial outwash. Slope is 0 to 10 percent. The surface
layer and subsoil are sandy loam. The upper part of the
substratum is loamy sand, and the lower part to a depth of
60inches or more is coarse sand.

Stratford soils are on terraces. These soils are very
deep and well drained. They formed in glacial outwash
that is mixed with loess in the upper part. Slope is 0 to 15
percent. The surface layer is loam. The subsoil is
gravelly loam. The upper part of the substratum is gravelly
loam, and the lower part to a depth of 60 inches or more is
extremely gravelly coarse sand.

Of minor extent in this unit are Bakeoven and Roloff soils
on benches, Farrell soils on terraces, and Hermiston soils
on alluvial plains. Also of minor extent are artificially
drained Saltese soils in basins, somewhat poorly drained
Outlook and Pedigo soils on alluvial plains, and
somewhat excessively drained Quincy soils on terraces
and active dunes.

This unit is used mainly as rangeland and for
irrigated crops and wildlife habitat.

The production of forage is limited by restricted
available water capacity. The main limitations
for

irrigated crops are the restricted available water capacity and
the hazard of water erosion.

soils on benches, terraces, hillsides, and ridgetops
in areas of Channeled Scablands

This group consists of four map units. It makes up
about 16 percent of the survey area. The soils in this
group are nearly level to very steep. The native
vegetation is mainly grasses and shrubs.

The soils in this group are very shallow to very deep and
are well drained and somewhat excessively drained. They
formed in loess, material derived from basalt, eolian
deposits, and glacial outwash.

This group is used mainly as rangeland and for wildlife
habitat.

11. Starbuck-Bakeoven-Prosser

Very shallow, shallow, and moderately deep, well
drained, nearly level to very steep soils; on benches,
hillsides, and ridgetops

This map unit is in the southern part of the survey area.
Slope is 0 to 65 percent. The native vegetation is mainly
grasses and shrubs. Elevation is 550 to 2,900 feet. The
average annual precipitation is about 8 inches, the average
annual air temperature is about 50 degrees F, and the
average frost-free season is 110 to 210 days.

This unit makes up about 6 percent of the survey area. It
is about 35percent Starbuck soils, 30 percent Bakeoven soils,
and 20 percent Prosser soils. The remaining 15 percent is
components of minor extent.

Starbuck soils are on benches, hillsides, and
ridgetops. These soils are shallow and well drained. They
formed in loess and in material derived from basalt. Slope is
0 to 65 percent. The surface layer is very fine sandy loam.
The subsoil is silt loam. Basalt is at a depth of about 15
inches. Depth to basalt ranges from 12 to 20 inches.

Bakeoven soils are on benches, hillsides, and ridgetops.
These soils are very shallow and well drained. They formed
in loess and in material derived from basalt. Slope is 0 to 55
percent. The surface layer is very cobbly loam. The subsoil is
very gravelly loam. Basalt is at a depth of about 7 inches.
Depth to basalt ranges from 4 to 12 inches.

Prosser soils are on benches and hillsides. These
soils are moderately deep and well drained. They formed in
loess. Slope is 0 to 45 percent. The soils are very fine sandy
loam. Basalt is at a depth of about 26 inches. Depth to
basalt ranges from 20 to 40 inches.

Of minor extent in this unit are Ephrata soils on terraces,
somewhat excessively drained Malaga soils on terraces,
Finley soils on alluvial fans, Kiona soils on hillsides, and
Neppel soils on terraces. Also of minor extent are somewhat
poorly drained Kittitas soils on alluvial plains, somewhat
poorly drained Umapine soils in basins, very poorly
drained Aquents, and Rock outcrop.



This unit is used mainly as rangeland and for
wildlife habitat.

The production of forage is limited by restricted
available water capacity.

12. Schawana

Shallow, somewhat excessively drained, nearly level to
very steep soils; on benches and hillsides

This map unit is in the southern part of the survey area.
Slope is 0 to 55 percent. The native vegetation is mainly
grasses and shrubs. Elevation is 500 to 2,300 feet.
The average annual precipitation is about 7 inches,
the average annual air temperature is about 51
degrees F, and the average frost-free season is 140 to
200 days.

This unit makes up about 2 percent of the survey area. It
is about 90 percent Schawana soils. The remaining 10
percent is components of minor extent.

Schawana soils are on benches and hillsides. These
soils are shallow and somewhat excessively drained. They
formed in eolian deposits and in material derived from
basalt. The surface layer is cobbly loamy fine sand. The
underlying material is gravelly very fine sandy loam.
Basalt is at a depth of about 12 inches. Depth to basalt
ranges from 8 to 20 inches.

Of minor extent in this unit are Quinton soils on
benches, Quincy soils on terraces and active dunes,
and Ekrub and Koehler soils on terraces. Also of minor
extent are excessively drained Winchester and Burbank
soils on terraces and somewhat poorly drained
Kittitas and Umapine soils on alluvial plains.

This unit is used mainly as rangeland and for
wildlife habitat.

The production of forage is limited by restricted
available water capacity.

13. Bakeoven-Roloff

Very shallow and moderately deep, well drained, nearly
level to very steep soils; on hillsides, benches, and
ridgetops

This map unit is in the southern part of the survey
area. Slope is 0 to 55 percent. The native vegetation is
mainly grasses and shrubs. Elevation is 550 to
2,900 feet. The average annual precipitation is about
10 inches, the average annual air temperature is
about 50 degrees F, and the average frost-free season
is 110 to 180 days.

This unit makes up about 7 percent of the survey area. It
is about 35 percent Bakeoven soils and 25 percent Roloff
soils. The remaining 40 percent is components of minor
extent.

Bakeoven soils are on ridgetops, hillsides, and
benches. These soils are very shallow and well
drained. They formed in loess and in material derived from
basalt. Slope is 0 to 55 percent. The surface layer is very
cobbly loam. The subsoil is very gravelly loam. Basalt
is at a

depth of about 7 inches. Depth to basalt ranges from 4 to
12 inches.

Roloff soils are on benches and hillsides. These soils are
moderately deep and well drained. They formed in loess.
Slope is 0 to 25 percent. These soils are silt loam. Basalt is at
a depth of about 29 inches. Depth to basalt ranges from 20 to
40 inches.

Of minor extent in this unit are Touhey and Timentwa soils
on till plains and plateaus, Starbuck soils on benches, Entiat
and Kiona soils on hillsides, Strat and Farrell soils on
terraces, and Renslow soils on hills. Also of minor extent are
somewhat excessively drained Magallon soils on terraces,
Finley soils on alluvial fans, somewhat poorly drained
Umapine and Ahtanum soils in basins and on alluvial
plains, Rubble land, and Rock outcrop.

This unit is used mainly as rangeland and for wildlife
habitat.

The production of forage is limited by restricted
available water capacity.

14. Bakeoven-Anders-Benco

Very shallow, moderately deep, and very deep, well
drained, nearly level to very steep soils; on ridgetops
hillsides, benches, and terraces

This map unit is in the northern part of the survey area.
Slope is 0 to 55 percent. The native vegetation is mainly
grasses and shrubs. Elevation is 550 to 2,900 feet. The
average annual precipitation is about 12 inches, the average
annual air temperature is about 48 degrees F, and the
average frost-free season is 110 to 180 days.

This unit makes up about 1 percent of the survey area. It is
about 40 percent Bakeoven soils, 25 percent Anders soils,
and 20 percent Benco soils. The remaining 15 percent is
components of minor extent.

Bakeoven soils are on ridgetops, hillsides, and benches.
These soils are very shallow and well drained. They formed in
loess and in material derived from basalt. Slope is 0 to 55
percent. The surface layer is very cobbly loam. The subsoil is
very gravelly loam. Basalt is at a depth of about 7 inches.
Depth to basalt ranges from 4 to 12 inches.

Anders soils are on benches. These soils are moderately
deep and well drained. They formed in loess. Slope is 0 to 10
percent. The surface layer and the upper part of the subsoil
are silt loam. The lower part of the subsaoil is gravelly silt
loam. Basalt is at a depth of about 23 inches. Depth to basalt
ranges from 20 to 40 inches.

Benco soils are on terraces. These soils are very deep and
well drained. They formed in gravelly glacial outwash that is
mixed with loess in the upper part. Slope is 0 to 15 percent.
The surface layer is stony loam. The subsoil is very gravelly
loam. The substratum to a depth of 60 inches or more is
extremely gravelly coarse sand.



Of minor extent in this unit are Entiat and Badge soils on
hillsides, Chard soils on terraces, somewhat poorly
drained Pedigo soils on alluvial plains, Rubble land, and
Rock outcrop.

This unit is used mainly as rangeland and for wildlife
habitat.

The production of forage is limited by restricted
available water capacity.

soils mainly on hills and ridgetops

This group consists of six map units. It makes up
about 27 percent of the survey area. The sails in this
group are nearly level to very steep. The native
vegetation is mainly grasses and shrubs.

The soils in this group are shallow to very deep and are
well drained. They formed in loess and in colluvium derived
from loess and basalt.

This group is used mainly for nonirrigated and
irrigated crops, rangeland, and wildlife habitat.

15. Adkins

Very deep and deep, well drained, nearly level to steep
soils; on hills

This map unit is in the southern part of the survey area.
Slope is 0 to 35 percent. The native vegetation is mainly
grasses and shrubs. Elevation is 1,200 to 2,300 feet.
The average annual precipitation is about 7 inches, the
average annual air temperature is about 50 degrees
F, and the average frost-free season is 150 to 200 days.

This unit makes up about 2 percent of the survey area. It is
about 75 percent Adkins soils. The remaining 25 percent is
components of minor extent.

Adkins soils are on hills. These soils are very
deep and deep and are well drained. They formed in
loess. The soils are very fine sandy loam
throughout.

Of minor extent in this unit are Taunton soils on alluvial
fans, Starbuck soils on hillsides, Kennewick soils on
terraces, somewhat excessively drained Quincy soils on
terraces and active dunes, and somewhat excessively
drained Ekrub and Koehler soils on terraces.

This unit is used mainly for nonirrigated
crops, rangeland, and wildlife habitat.

The main limitations for nonirrigated crops are the low
annual precipitation and the hazards of soil blowing
and water erosion. The production of forage is limited by the
low annual precipitation. The main limitations for
irrigated crops are the hazards of soil blowing and water
erosion and the steepness of slope.

16. Shano

Very deep, well drained, nearly level to steep soils on
hills

This map unit is in the southern part of the survey area.
Slope is 0 to 35 percent. The native vegetation is mainly
grasses and shrubs. Elevation is 1,300 to 2,300 feet.
The average annual precipitation is about 8 inches,

the average annual air temperature is about 50 degrees F,
and the average frost-free season is 150 to 200 days.

This unit makes up about 4 percent of the survey area. It
is about 95 percent Shano soils. The remaining 5 percent is
components of minor extent.

Shano soils are on hills. These soils are very deep and
well drained. They formed in loess. The soils are silt loam
throughout.

Of minor extent in this unit are moderately deep Burke
soils on hills, Prosser soils on hillsides, Warden soils on
terraces, and Cleman soils on alluvial plains.

This unit is used mainly for nonirrigated and irrigated
crops and for wildlife habitat.

The main limitations for nonirrigated crops are the low
annual precipitation and the hazard of water erosion. The
main limitations for irrigated crops are the hazard of water
erosion and steepness of slope.

17. Shano-Kiona-Starbuck

Shallow and very deep, well drained, nearly level to very
steep soils on benches, hills, and ridgetops

This map unit is in the southern part of the survey area.
Slope is 0 to 65 percent. The native vegetation is mainly
grasses and shrubs. Elevation is 600 to 2,700 feet. The
average annual precipitation is about 8 inches, the average
annual air temperature is about 50 degrees F, and the
average frost-free season is 135 to 210 days.

This unit makes up about 2 percent of the survey area. It is
about 45 percent Shano soils, 35 percent Kiona soils, and 10
percent Starbuck soils. The remaining 10 percent is
components of minor extent.

Shano soils are on hills. These soils are very deep and
well drained. They formed in loess. Slope is 0 to 35 percent.
The soils are silt loam throughout.

Kiona soils are on hillsides. These soils are very deep and
well drained. They formed in colluvium derived from loess
and basalt. Slope is 25 to 65 percent. The surface layer
and subsoil are cobbly very fine sandy loam. The substratum
is very cobbly sandy loam.

Starbuck soils are on ridgetops and hillsides; These soils
are shallow and well drained. They formed in loess and in
material derived from basalt. Slope is 0 to 65 percent. The
surface layer is very fine sandy loam. The subsail is silt
loam. Basalt is at a depth of about 15 inches. Depth to
basalt is 12 to 20 inches.

Of minor extent in this unit are Prosser and Lickskillet soils
on hillsides; Bakeoven soils on ridgetops and hillsides;
Rubble land; and Rock outcrop.

This unit is used mainly as rangeland and for wildlife
habitat.

The production of forage is limited by restricted
available water capacity.

18. Zen-Lickskillet-Ralls

Shallow, moderately deep, and very deep, well drained,
nearly level to very steep soils; on hillsides and ridgetops



This map unit is in the northern part of the survey area.
Slope is 0 to 65 percent. The native vegetation is mainly
grasses and shrubs. Elevation is 1400to 2,900 feet. The
average annual precipitation is about 10 inches, the
average annual air temperature is about 49 degrees
F, and the average frost-free season is 130 to 160 days.

This unit makes up about 5 percent of the survey area. It
is about 45 percent Zen soils, 20 percent Lickskillet soils,
and 15 percent Rails soils. The remaining 20 percent is
components of minor extent.

Zen soils are on hillsides and ridgetops. These soils are
moderately deep and well drained. They formed in
loess. Slope is 0 to 45 percent. The soils are silt loam.
Basalt is at a depth of about 28 inches. Depth to basalt
ranges from 20 to 40 inches.

Lickskillet soils are on hillsides. These soils are shallow
and well drained. They formed in colluvium derived
from loess and basalt. Slope is 5 to 65 percent.

The surface layer is very cobbly loam. The subsoil is
very gravelly loam. Basalt is at a depth of about 15
inches. Depth to basalt ranges from 12 to 20 inches.

Rails soils are on hillsides. These soils are very deep and
well drained. They formed in colluvium derived from basalt
and loess. Slope is 3 to 45 percent. The surface layer and
subsoil are silt loam. The substratum to a depth of 60 inches
or more is very gravelly silt loam and gravelly clay loam.

Of minor extent in this unit are Bakeoven soils on
ridgetops, Renslow soils on hills, Willis soils on terraces and
hills, Roloff soils on hillsides, Prosser and Starbuck soils on
benches, Strat soils on terraces, and somewhat poorly
drained Pedigo and Umapine soils on alluvial plains.

This unit is used mainly as rangeland and for wildlife
habitat.

The production of forage is limited by restricted available
water capacity of the Lickskillet and Zen soils.

Figure 2.-Nonirrigated crops in an area of general map unit 19.



Figure 3.-An area of general map unit 20. The area is on hills that have a mantle of loess.

19. Renslow-Ritzville
Very deep, well drained, nearly level to steep soils; on
hills

This map unit is in the northern part of the survey area.
Slope is 0 to 35 percent. The native vegetation is mainly
grasses and shrubs. Elevation is 1,400 to 2,800 feet.
The average annual precipitation is about 10 inches,
the average annual air temperature is about 49
degrees F, and the average frost-free season is 130 to 160
days.

This unit makes up about 12 percent of the survey
area. It is about 55 percent Renslow soils and 10
percent Ritzville soils. The remaining 35 percent is
components of minor extent.

Renslow soils are on hills. These soils are very deep and
well drained. They formed in loess. Slope is 0 to 35
percent. The soils are silt loam throughout.

Ritzville soils are on hills. These soils are very deep
and well drained. They formed in loess. Slope is 0 to 25

percent. The soils are silt loam throughout.

Of minor extent in this unit are Willis soils on terraces and
hills; Zen soils on ridgetops and hillsides; Farrel soils on
terraces; Bakeoven, Lickskillet, and Ralls soils on hillsides;
Esquatzel soils on alluvial plains; and somewhat poorly
drained Pedigo soils on alluvial plains.

This unit is used mainly for nonirrigated crops (fig. 2) and
wildlife habitat.

The main limitations for nonirrigated crops are the hazard
of water erosion and the low annual precipitation.

20. Bagdad

Very deep, well drained, nearly level to moderately steep
soils on hills

This map unit is in the northern part of the survey area.
Slope is 0 to 20 percent. The native vegetation is mainly
grasses and shrubs. Elevation is 2,300 to 2,700 feet.
The average annual precipitation, is about 13 inches, the
average annual air temperature is about 47



degrees F, and the average frost-free season is 110 to
140 days.

This unit makes up about 2 percent of the survey area. It is
about 80 percent Bagdad soils. The remaining 20 percent is
components of minor extent.

Bagdad soils are on hills (fig. 3). These soils are
very deep and well drained. They formed in loess. The
soils are silt loam throughout.

Of minor extent in this unit are the Chard soils on
terraces, Endicott soils on hills, Condon and Bakeoven
soils on hillsides, Hermiston soils on alluvial plains,
and somewhat poorly drained Pedigo soils on alluvial
plains.

This unit is mainly used for nonirrigated crops
and wildlife habitat.

The main limitations for nonirrigated crops are the hazard
of water erosion and the low annual precipitation.

broad land use considerations

The soils of Grant County vary widely in their suitability for
major land uses. Approximately 19 percent of the county is
used as irrigated cropland. Among the crops grown are
winter wheat, alfalfa hay, potatoes, corn, beans, and
pasture. The irrigated cropland is mainly in the southern
part of the country. It is predominantly in general soil map
units 1, 2, 4, 5,6, 7,9, 10, and 16. The major soils in
these units are Burbank, Ellisforde, Ephrata, Farrell,
Kennewick, Malaga, Sagemoor, Timmerman, and Warden
soils on terraces; Quincy soils on active dunes; Scoon and
Taunton soils on alluvial fans; and Shano soils on hills.
The Burbank, Ephrata, Farrell, Kennewick, Quincy, Scoon,
Taunton, and Timmerman soils are subject to soil
blowing.

Approximately 18 percent of the county is used as
nonirrigated cropland. The main crop is winter wheat. The
nonirrigated cropland is mainly in the northern part of the
county. It is predominantly in general soil map units 9, 15,
16, 19, and 20. The major soils in these units are Adkins,
Bagdad, Renslow, Ritzville, and Shano soils

on hills and Ellisforde and Farrell soils on terraces. The main
limitations for nonirrigated crops are the low average
annual precipitation and the hazard of water erosion.
The Farrell, Ellisforde, and Adkins soils are also
subject to soil blowing.

About 63 percent of the county is used as rangeland. The
rangeland is mainly in general soil map units 1, 3, 5, 6, 7, 8,
10, 11,12, 13, 14, 15, 17, and 18. The major soils in these
units are Anders, Bakeoven, Kiona, Lickskillet, Ralls,
Roloff, Schawana, Starbuck, and Zen soils on benches,
hillsides, and ridgetops and Benco, Ekrub, Koehler,
Magallon, Malaga, Strat, Stratford, and Quincy soils on
active dunes of terraces. The main limitations for the
production of forage are the low average annual
precipitation and low available water capacity.

About 2,400 acres in the county is classified as Urban land.
In general, the nearly level to sloping soils in general soil
map units 1, 2, 9, 15, 16, 19, and 20 are well suited to use
as building sites. Map units 7, 8, 11, 12, 13, 14, and 18 and
the Starbuck soils in unit 17 generally have severe
limitations for use as building sites and for sanitary facilities
because of the depth to basalt and depth to the cemented
pan. Map units 2, 3, 4, 5, 6, and 10 and the Farrell soils in
unit 9 are severely limited for septic tank absorption fields
because the effluent may contaminate nearby water
supplies.

The suitability of the soils in the county for recreation is
low to high depending on the intensity of expected use and
the properties of the soils. Most areas of general soil map
units 1, 2, 4, 5, 9, 15, 16, 19, and 20 are suited to
recreation. Map units 11, 12, 13, and 14 and parts of units
17 and 18 generally are poorly suited to recreation because
of the depth to basalt.

The suitability for wildlife habitat varies throughout the
county. Soils in general soil map units 1, 2, 4, 9, 16, and 19
are well suited to openland wildlife when irrigated.



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 soil
phases. Most of the areas shown on the detailed soil maps
are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or
management. For example, Shano silt loam, 0 to 2 percent
slopes, is one of several phases in the Shano series.

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

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.
Malaga-Ephrata complex, 0 to 15 percent slopes, is an
example.

A soil association is made up of two or more
geographically associated soils that are shown as
one unit on the maps. Because of present or anticipated
soil uses in the survey area, it was not considered practical
or necessary to map the soils separately. The pattern

and relative proportion of the soils are somewhat similar.
Renslow association 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. Rock outcrop 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.

1-Adkins loamy fine sand, 5 to 15 percent slopes.
This very deep, well drained soil is on hills. It formed in
loess. The native vegetation is mainly grasses and shrubs.
Elevation is 1,200 to 2,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 165 days.

Typically, the surface layer is brown loamy fine sand 10
inches thick. The subsoil is brown very fine sandy loam 14
inches thick. The substratum to a depth of 60 inches or
more is pale brown and light brownish gray very fine sandy
loam. The soil is calcareous in the substratum.

Permeability of this Adkins soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches
or more. Runoff is slow, and the hazard of water erosion is
slight. The hazard of soil blowing is high.

Included in this unit is about 25 percent Adkins very
fine sandy loam, Taunton loamy fine sand, Koehler
loamy fine sand, and Adkins soils that have slopes of less
than 5 percent.

This unit is used mainly as rangeland. It is also used
for irrigated cultivated crops, orchards, hay, and
pasture.



The potential plant community on this unit is mainly
needleandthread, bluebunch wheatgrass, and Sandberg
bluegrass. If the range is overgrazed, the proportion
of preferred forage plants such as needleandthread
and bluebunch wheatgrass decreases and the
proportion of less preferred forage such as
rabbitbrush increases. Seeding generally is not practical
because of the low annual precipitation and the hazard of
soil blowing.

If this unit is used for irrigated crops, the main limitations
are steepness of slope and the hazard of soil blowing.
Many kinds of cultivated crops, such as small grain,
potatoes, corn, alfalfa, and peas, can be grown under
irrigation. Sprinkler, drip, or trickle irrigation is suited
to this unit.

Winter cover crops protect the soil from soil blowing. If
maintained on the surface, residue from these crops
reduces soil blowing in spring. Soil blowing is also
reduced by practicing minimum tillage, which reduces
pulverization of the soil. Low-residue crops can be grown if
the unit is adequately protected against soil blowing. Erosion
in orchards is reduced by growing perennial cover
crops. Land smoothing operations that include deep cuts
can expose the calcareous substratum.

This map unit is in capability subclasses Ve, irrigated, and
Vle, nonirrigated.

2-Adkins very fine sandy loam, 0 to 5 percent
slopes. This verydeep, well drained soil is on hills. It
formed in loess. The native vegetation is mainly
grasses and shrubs. Elevation is 1,200 to 2,300 feet. The
average annual precipitation is about 7 inches, the average
annual temperature is about 50 degrees F, and the
average frost-free season is about 165 days.

Typically, the surface layer is brown very fine sandy
loam 7 inches thick. The subsoil is brown veryfine sandy
loam 17 inches thick. The substratum to a depth of 60
inches or more is pale brown and light brownish gray very
fine sandy loam. The soil is calcareous in the substratum.

Permeability of this Adkins soil is moderate.
Available water capacity is high. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is moderate.

Included in this unit is about 25 percent Adkins loamy fine
sand; Shano silt loam; Taunton fine sandy loam;
Adkins very fine sandy loam, cemented substratum;
and Adkins soils that have slopes of more than 5 percent.

This unit is used for nonirrigated crops and as
rangeland. It is also used for irrigated cultivated crops,
orchards, hay, and pasture.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation and the
hazard of soil blowing. Because precipitation is not
sufficient for annual cropping, a cropping system
that includes winter wheat and summer fallow is most
suitable. Production of spring wheat and barley is
low, and the small amount of straw produced must be

carefully managed to control erosion. Soil blowing is reduced
if fall grain is seeded early, rows are established atright
angles to the prevailing wind, and stubble mulch tillage is
used. Stripcropping also reduces soil blowing.

If the range is in good or excellent condition, the native
vegetation is mainly bluebunch wheatgrass,
needleandthread, and Sandberg bluegrass. If the range is
overgrazed, the proportion of preferred forage plants such
as bluebunch wheatgrass decreases and the proportion
of less preferred forage plants such as big sagebrush and
cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitation for seeding is the low annual precipitation.
Proper timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

If this unit is used for irrigated crops, the main
limitations are the hazards of soil blowing and water
erosion. Many kinds of cultivated crops, such as small
grain, sugar beets, potatoes, corn, alfalfa, beans,
and peas, can be grown under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler irrigation
systems are suited to this unit. Corrugation irrigation
systems are suited to close-growing crops. If furrow or
corrugation irrigation is used, tilling the soil before
applying irrigation water can increase the water intake rate;
however, it also increases the risk of erosion. Erosion can
be minimized by reducing the size of the irrigation stream.
Sprinkler irrigation systems should be managed to avoid
excessive water application rates, which cause
puddling, impair aeration, and reduce the water intake rate.

Returning crop residue to the soil and chiseling, when
needed, increase the water intake rate. Using a
cropping system that includes close-growing, high-residue
crops in the rotation reduces erosion. Winter cover crops
protect the soil from soil blowing. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing minimum
tillage, which reduces pulverization of the soil.
Erosion in orchards is reduced by growing perennial
cover crops. Land smoothing operations that include deep
cuts can expose the calcareous substratum.

This map unit is in capability subclasses lle,
irrigated, and Ve, nonirrigated.

3-Adkins very fine sandy loam, 5 to 10 percent slopes.
This very deep, well drained soil is on hills. It formed in
loess. The native vegetation is mainly grasses and
shrubs. Elevation is 1,200 to 2,300 feet. The average
annual precipitation is about 7 inches, the average
annual temperature is about 50 degrees F, and the
average frost-free season is about 165 days.



Typically, the surface layer is brown veryfine sandy loam 7
inches thick. The subsoil is brown veryfine sandy loam 17
inches thick. The substratum to a depth of 60 inches or more
is pale brown and light brownish gray veryfine sandy loam.
The soil is calcareous in the substratum.

Permeability of this Adkins soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate. The hazard of soil blowing is moderate.

Included in this unit is about 25 percent Adkins loamy fine
sand; Shano silt loam; Taunton fine sandy loam;
Adkins veryfine sandy loam, cemented substratum; and
Adkins soils that have slopes of more than 10 percent.

This unit is used mainly for nonirrigated crops and as
rangeland. It is also used for irrigated cultivated crops,
orchards, hay, and pasture.

If this unit is used for nonirrigated crops, the main
limitations are low precipitation and the hazard of soil
blowing. Because precipitation is not sufficient for annual
cropping, a cropping system that includes winter wheat and
summer fallow is most suitable. Production of spring wheat
and barley is low, and the small amount of straw produced
must be carefully managed to control erosion. Soil blowing is
reduced if fall grain is seeded early, rows are established at
right angles to the prevailing wind, and stubble mulch tillage
is used. Stripcropping also reduces soil blowing.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, and Sandberg
bluegrass. If the range is overgrazed, the proportion
of preferred forage plants such asbluebunch wheatgrass
decreases and the proportion of less preferred forage
plants such as big sagebrush and cheatgrass increases.
Areas that are heavily infested with undesirable
shrubs can be improved by such methods as railing,
chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitation for seeding is low precipitation. Proper
timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

If this unit is used for irrigated crops, the main limitations
are steepness of slope and the hazards of soil blowing and
water erosion. Many kinds of cultivated crops, such as small
grain, sugar beets, potatoes, corn, alfalfa, beans, and
peas, can be grown under irrigation.

Sprinkler, drip, or trickle irrigation is suited to this unit.
Sprinkler irrigation systems should be managed to
avoid excessive water application rates, which cause
puddling, impair aeration, and reduce the water intake rate.
When growing row crops, pitting or forming small basins
between the rows reduces runoff and water erosion.
Returning crop residue to the soil and chiseling, when
needed, increase the water intake rate. Minimum tillage
helps to maintain the tilth of the surface layer, increases the
water intake rate, and reduces water erosion.

Using a cropping system that includes close-growing, high-
residue crops in the rotation reduces erosion. Winter cover
crops also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing
minimum tillage, which reduces pulverization of the soil.
Erosion in orchards isreduced by growing perennial cover
crops. Land smoothing operations that include deep cuts
expose the calcareous substratum.

This map unit is in capability subclasses llle, irrigated, and
IVe, nonirrigated.

4-Adkins very fine sandy loam, 10 to 15 percent
slopes. This very deep, well drained soil is on hills. It
formed in loess. The native vegetation is mainly grasses and
shrubs. Elevation is 1,200 to 2,300 feet. The average
annual precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 165 days.

Typically, the surface layer is brown very fine sandy
loam 7 inches thick. The soil is brown very fine sandy
loam 17 inches thick. The substratum to a depth of 60
inches or more is pale brown and light brownish gray very
fine sandy loam. The soil is calcareous in the substratum.

Permeability of this Adkins soil is moderate. Available
water capacity is high. Effective rooting depth is60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate. The hazard of soil blowing is moderate.

Included in this unit is about 25 percent Adkins loamy
fine sand; Shano silt loam; Taunton fine sandy loam;
Adkins very fine sandy loam, cemented substratum;
and Adkins soils that have slopes of more than 15 percent.

This unit is used mainly for nonirrigated crops and as
rangeland. It is also used for irrigated cultivated crops,
orchards, hay, and pasture.

If this unit is used for nonirrigated crops, the main
limitations are low precipitation and the hazard of soil
blowing. Because precipitation is not sufficient for annual
cropping, a cropping system that includes winter wheat and
summer fallow is most suitable. Production of spring wheat
and barley is low, and the small amount of straw produced
must be carefully managed to control erosion. Soil blowing is
reduced if fall grain is seeded early, rows are established at
right angles to the prevailing wind, and stubble mulch tillage
is used. Stripcropping also reduces soil blowing.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, and Sandberg
bluegrass. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass
decreases and the proportion of less preferred forage
plants such as big sagebrush and cheatgrass increases.
Areas that are heavily infested with undesirable shrubs



can be improved by such methods as railing,
chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitation for seeding is low precipitation. Proper
timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

If this unit is used for irrigated crops, the main limitations
are steepness of slope and the hazards of soil blowing and
water erosion. The unit is poorly suited to row crops, but it is
suited to such high-residue, close-growing crops as small
grain and alfalfa.

Sprinkler, drip, or trickle irrigation is suited to this unit.
Sprinkler irrigation systems should be managed to
avoid excessive water application rates, which cause
puddling, impair aeration, and reduce the water intake rate.
Using a cropping system that includes close-growing,
high-residue crops in the rotation reduces erosion. Erosion
in orchards is reduced by growing perennial cover
crops. Land smoothing operations that include deep cuts
can expose the calcareous substratum.

This map unit is in capability subclass Ve,
irrigated and nonirrigated.

5-Adkins very fine sandy loam, 15 to 35 percent
slopes. This very deep, well drained soil is on hills. It formed
in loess. The native vegetation is mainly grasses and
shrubs. Elevation is 1,200 to 2,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average
frost-free season is about 165 days.

Typically, the surface layer is brown very fine sandy loam 7
inches thick. The subsoil is brown very fine sandy loam 17
inches thick. The substratum to a depth of 60 inches or more
is pale brown and light brownish gray very fine sandy loam.
The soil is calcareous in the substratum.

Permeability of this Adkins soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches
or more. Runoff is medium, and the hazard of water erosion
is moderate. The hazard of soil blowing is moderate.

Included in this unit is about 25 percent Adkins loamy
fine sand; Shano silt loam; Taunton fine sandy loam;
Adkins very fine sandy loam, cemented substratum;
and Adkins soils that have slopes of more than 35 percent.

This unit is used for nonirrigated crops and as
rangeland.

If this unit is used for nonirrigated crops, the main
limitations are low precipitation and the hazards of soil
blowing and water erosion. Because precipitation is
not sufficient for annual cropping, a cropping system
that includes winter wheat and summer fallow is most
suitable. Production of spring wheat and barley is low, and
the small amount of straw produced must be carefully
managed to control erosion. Erosion is reduced if fall
grain is seeded early, rows are established at right

angles to the prevailing wind, and stubble mulch tillage is
used.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Cusick bluegrass, and Sandberg
bluegrass. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass
decreases and the proportion of less preferred forage plants
such as big sagebrush and cheatgrass increases. Areas
that are heavily infested with undesirable shrubs can
be improved by such methods as railing, chaining, beating,
and chemical treatment.

The main limitation of this unit for rangeland seeding is low
precipitation. Proper timing of seeding is critical to the
establishment of seedlings. The unit can be seeded to
adapted grasses.

This map unit is in capability subclass Ve,
nonirrigated.

6-Adkins very fine sandy loam, cemented substratum,
0 to 5 percent slopes. This well drained soil is on hills. It is
deep over a hardpan. The soil formed in loess. The native
vegetation is mainly grasses and shrubs. Elevation is 1,200
to 2,300 feet. The average annual precipitation is about 7
inches, the average annual temperature is about 50 degrees
F, and the average frost-free season is about 165 days.

Typically, the surface layer is brown very fine sandy loam
7 inches thick. The subsoil is brown very fine sandy loam 17
inches thick. The substratum is pale brown very fine sandy
loam 18 inches thick. A hardpan is at a depth of 42 inches.
Depth to the hardpan ranges from 40 to 60 inches. The soil
is calcareous in the substratum.

Permeability of this Adkins soil is moderate above the
hardpan and very slow through it. Available water capacity
is moderate. Effective rooting depth is 40 to 60 inches.
Runoff is slow, and the hazard of water erosion is slight.
The hazard of soil blowing is moderate.

Included in this unit is about 25 percent Taunton fine
sandy loam; Adkins very fine sandy loam; Adkins loamy fine
sand; Shano silt loam; Prosser very fine sandy loam; and
Adkins soils that have a cemented substratum and have
slopes of more than 5 percent.

This unit is used mainly for nonirrigated crops. Itis also
used for irrigated cultivated crops, orchards, hay,
and pasture.

If this unit is used for nonirrigated crops, the main
limitations are low precipitation and the hazard of soil
blowing. Because precipitation is not sufficient for annual
cropping, a cropping system that includes winter wheat and
summer fallow is most suitable. Production of spring wheat
and barley is low, and the small amount of straw produced
must be carefully managed to control erosion. Soil blowing is
reduced if fall grain is seeded early, rows are established at
right angles to the prevailing wind, and stubble mulch
tillage is used. Stripcropping also reduces soil blowing.



If this unit is used for irrigated crops, the main limitation
is the hazard of soil blowing. Many kinds of cultivated
crops, such as small grain, sugar beets, potatoes,
corn, alfalfa, beans, and peas, can be grown under
irrigation.

Furrow, corrugation, trickle, drip, or sprinkler irrigation
systems are suited to this unit. Corrugation irrigation is
suited to close-growing crops. If furrow or corrugation
irrigation is used, tilling the soil before applying
irrigation water can increase the water intake rate; however,
it also increases the risk of erosion. Erosion can be
minimized by reducing the size of the irrigation stream.
Sprinkler irrigation systems should be managed to avoid
excessive water application rates, which cause
puddling, impair aeration, and reduce the water intake rate.

Returning crop residue to the soil and chiseling, when
needed, increase the water intake rate. Minimum
tillage, which helps to maintain the tilth of the surface layer,
also increases the water intake rate and reduces water
erosion. Using a cropping system that includes close-
growing, high-residue crops in the rotation reduces
erosion. Winter cover crops also protect the soil from
erosion. If maintained on the surface, residue from these
crops reduces soil blowing in spring. Soil blowing is also
reduced by practicing minimum tillage, which reduces
pulverization of the soil. Erosion in orchards is reduced by
growing perennial cover crops. To avoid exposing the
hardpan, land smoothing operations that include only shallow
cuts are advisable.

This map unit is in capability subclasses lle,
irrigated, and IVe, nonirrigated.

7-Adkins very fine sandy loam, cemented substratum,
5 to 10 percent slopes. This well drained soil is on hills. Itis
deep over a hardpan. The soil formed in loess. The native
vegetation is mainly grasses and shrubs. Elevation is 1,200
to 2,300 feet. The average annual precipitation is about 7
inches, the average annual temperature is about 50 degrees
F, and the average frost-free season is about 165
days.

Typically, the surface layer is brown veryfine sandy
loam 7 inches thick. The subsoil is brown very fine sandy
loam 17 inches thick. The substratum is pale brown veryfine
sandy loam 18 inches thick. A hardpan is ata depth of 42
inches. Depth to the hardpan ranges from 40 to 60 inches.
The soil is calcareous in the substratum.

Permeability of this Adkins soil is moderate above the
hardpan and very slow through it. Available water capacity
is moderate. Effective rooting depth is 40 to 60 inches.
Runoff is slow, and the hazard of water erosion is slight.
The hazard of soil blowing is moderate.

Included in this unit is about 25 percent Taunton fine
sandy loam, Adkins very fine sandy loam, Adkins loamy fine
sand, Shano silt loam, Prosser very fine sandy loam,
and Adkins soils that have a cemented substratum and have
slopes of more than 10 percent.

This unit is used mainly for nonirrigated crops. It is also
used for irrigated cultivated crops, orchards, hay, and
pasture.

If this unit is used for nonirrigated crops, the main
limitations are low precipitation and the hazard of soil
blowing. Because precipitation is not sufficient for annual
cropping, a cropping system that includes winter wheat and
summer fallow is most suitable. Production of spring wheat
and barley is low, and the small amount of straw produced
must be carefully managed to control erosion. Soil blowing is
reduced if fall grain is seeded early, rows are established at
right angles to the prevailing wind, and stubble mulch tillage
is used. Stripcropping also reduces soil blowing.

If this unit is used for irrigated crops, the main limitations
are steepness of slope and the hazards of soil blowing and
water erosion. Many kinds of cultivated crops, such as small
grain, sugar beets, potatoes, corn, alfalfa, beans, and peas,
can be grown under irrigation.

Sprinkler, drip, or trickle irrigation is suited to this unit.
Sprinkler irrigation systems should be managed to
avoid excessive water application rates, which cause
puddling, impair aeration, and reduce the water intake rate.
When growing row crops, pitting or forming small basins
between the rows reduces runoff and water erosion.
Returning crop residue to the soil and chiseling, when
needed, increase the water intake rate. Minimum tillage,
which helps to maintain the tilth of the surface layer, also
increases the water intake rate and reduces water erosion.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduces erosion. Winter cover crops
also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing minimum
tillage, which reduces pulverization of the soil. Erosion in
orchards is reduced by growing perennial cover crops. To
avoid exposing the hardpan, land smoothing operations that
include only shallow cuts are advisable.

This map unit is in capability subclasses llle, irrigated, and
IVe, nonirrigated.

8-Adkins very fine sandy loam, cemented substratum,
10 to 15 percent slopes. This well drained soil is on hills. It
is deep over a hardpan. The soil formed in loess. The native
vegetation is mainly grasses and shrubs. Elevation is 1,200
to 2,300 feet. The average annual precipitation is about 7
inches, the average annual air temperature is about 50
degrees F, and the average frost-free season is about 165
days.

Typically, the surface layer is brown very fine sandy
loam 7 inches thick. The subsoil is brown very fine sandy
loam 17 inches thick. The substratum is pale brown very
fine sandy loam 18 inches thick. A hardpan is at a depth



of 42 inches. Depth to the hardpan ranges from 40 to 60
inches. The soil is calcareous in the substratum.
Permeability of this Adkins soil is moderate above the
hardpan and very slow through it. Available water capacity
is moderate. Effective rooting depth is 40 to 60 inches.
Runoff is medium, and the hazard of water erosion is
moderate. The hazard of soil blowing is moderate.

Included in this unit is about 25 percent Taunton fine sandy
loam, Adkins very fine sandy loam, Adkins loamy fine sand,
Shano silt loam, Prosser very fine sandy loam, and Adkins
soils that have a cemented substratum and have slopes of
more than 15 percent.

This unit is used mainly for nonirrigated crops. It is
also used for irrigated cultivated crops, orchards,
hay, and pasture.

If this unit is used for nonirrigated crops, the main
limitations are low precipitation and the hazard of soil
blowing. Because precipitation is not sufficient for annual
cropping, a cropping system that includes winter
wheat and summer fallow is most suitable. Production of
spring wheat and barley is low, and the small amount of
straw produced must be carefully managed to control
erosion. Soil blowing is reduced if fall grain is seeded early,
rows are established at right angles to the prevailing wind,
and stubble mulch tillage is used. Stripcropping also
reduces soil blowing.

If this unit is used for irrigated crops, the main limitations
are steepness of slope and the hazards of soil blowing and
water erosion. This unit is poorly suited to row crops, but it
is suited to such high-residue, close-growing crops as
small grain and alfalfa. Sprinkler, drip, or trickle irrigation is
suited to this unit. Sprinkler irrigation systems should
be managed to avoid excessive water application rates,
which cause puddling, impair aeration, and reduce the water
intake rate.

Using a cropping system that includes close-growing, high-
residue crops in the rotation reduces erosion. Winter
cover crops also protect the soil from erosion. If maintained
on the surface, residue from these crops reduces soil
blowing in spring. Soil blowing is also reduced by
practicing minimum tillage, which reduces pulverization of
the soil. Erosion in orchards is reduced by growing
perennial cover crops. To avoid exposing the
hardpan, land smoothing operations that include only
shallow cuts are advisable.

This map unit is in capability subclass Ve, irrigated
and nonirrigated.

9-Adkins very fine sandy loam, cemented
substratum, 15 to 35 percent slopes. This well
drained soil is on hills. It is deep over a hardpan. The soil
formed in loess. The native vegetation is mainly
grasses and shrubs. Elevation is 1,200 and 2,300 feet. The
average annual precipitation is about 7 inches, the
average annual temperature is about 50 degrees F,
and the average frost-free season is about 165 days.

Typically, the surface layer is brown very fine
sandy loam 7 inches thick. The subsoil is brown very fine
sandy loam 17 inches thick. The substratum is pale brown
very fine sandy loam 18 inches thick. A hardpan is at a depth
of 42 inches. Depth to the hardpan ranges from 40 to 60
inches. The soil is calcareous in the substratum.

Permeability of this Adkins soil is moderate above the
hardpan and very slow through it. Available water capacity
is moderate. Effective rooting depth is 40 to 60 inches.
Runoff is medium, and the hazard of water erosion is
moderate. The hazard of soil blowing is moderate.

Included in this unit is about 25 percent Taunton fine
sandy loam, Adkins very fine sandy loam, Adkins loamy fine
sand, Shano silt loam, Prosser very fine sandy loam, and
Adkins soils that have a cemented substratum and have
slopes of more than 35 percent.

This unit is used for nonirrigated crops and as
rangeland.

If this unit is used for nonirrigated crops, the main
limitations are steepness of slope, low precipitation, and the
hazard of soil blowing. Because precipitation is not sufficient
for annual cropping, a cropping system that includes winter
wheat and summer fallow is most suitable. Production of
spring wheat and barley is low, and the small amount of
straw produced must be carefully managed to control
erosion. Soil blowing is reduced if fall grain is seeded early,
rows are established at right angles to the prevailing wind,
and stubble mulch tillage is used.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Cusick bluegrass, and Sandberg
bluegrass. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass
decreases and the proportion of less preferred forage
plants such as cheatgrass and big sagebrush
increases. Areas that are heavily infested with
undesirable shrubs can be improved by such methods as
railing, chaining, beating, and chemical treatment.

The main limitations of this unit for rangeland seeding are
low precipitation and steepness of slope. Proper timing of
seeding is critical to the establishment of seedlings. The
unit can be seeded to adapted grasses.

This map unit is in capability subclass Ve,
nonirrigated.

10-Ahtanum silt loam. This somewhat poorly drained,
salt- and sodium-affected soil is on alluvial plains and in
basins. It is moderately deep over a hardpan. The soil
formed in silty alluvium. Slope is 0 to 5 percent. The native
vegetation is mainly grasses and shrubs. Elevation is 1,300
to 2,400 feet. The average annual precipitation is about 10
inches, the average annual temperature is about 50 degrees
F, and the average frost-free season is about 130 days.

Typically, the surface layer is brown silt loam 7 inches
thick. The upper part of the underlying material is light



brownish gray silt loam 14 inches thick. The next part is a
weakly cemented hardpan 9 inches thick. Below this to a
depth of 60 inches or more is light gray and pale brown silt
loam and light olive gray very fine sandy loam. The soil is
calcareous throughout. Depth to the hardpan ranges from 20
to 40 inches.

Permeability of this Ahtanum soil is moderate above the
hardpan and very slow through it. Available water capacity is
moderate. Effective rooting depth is 20 to 40 inches. Runoff
is slow, and the hazard of water erosion is slight. A seasonal
high water table fluctuates between depths of 12 and 24
inches in January through May. This soil is subject to
frequent periods of flooding in January through April. The
hazard of soil blowing is moderate.

Included in this unit is about 25 percent soils that are
underlain by basalt at a depth of 40 to 60 inches. Also
included is about 10 percent Pedigo silt loam.

This unit is used as rangeland.

The potential plant community on this unit is mainly basin
wildrye, inland saltgrass, and alkali cordgrass. The production
of forage is limited by excess salt and sodium and depth to
the hardpan. If the range is overgrazed, the proportion of
preferred forage plants such as basin wildrye decreases and
the proportion of less preferred forage plants such as
inland saltgrass, alkali cordgrass, and black
greasewood increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are excess salt and sodium and low
precipitation. Proper timing of seeding is critical to the
establishment of seedlings. Among the grasses that are
suitable for seeding are tall wheatgrass and other salt-
tolerant grasses.

This map unit is in capability subclass Viw,
nonirrigated.

11-Anders silt loam, 0 to 10 percent slopes. This
moderately deep, well drained soil is on benches. It formed
in loess. The native vegetation is mainly grasses and
shrubs. Elevation is 2,200 to 2,500 feet. The average
annual precipitation is about 13 inches, the average
annual temperature is about 48 degrees F, and the
average frost-free season is about 125 days.

Typically, the surface layer is dark grayish brown
silt loam 8 inches thick. The subsoil is brown silt loam and
gravelly silt loam 15 inches thick. Basalt is at a depth of 23
inches. Depth to basalt ranges from 20 to 40 inches.

Permeability of this Anders soil is moderate.
Available water capacity is moderate. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the hazard
of water erosion is moderate.

Included in this unit is about 15 percent soils that are
underlain by basalt at a depth of less than 20 inches or
more than 40 inches. Also included are small areas
of soils that have a cobbly surface layer.

This unit is used for nonirrigated crops and as
rangeland.

If this unit is used for nonirrigated crops, the main
limitations are low precipitation, the hazard of water
erosion, and the moderate available water capacity.
Because precipitation is not sufficient for annual cropping,
a cropping system that includes winter wheat and
summer fallow is most suitable. Erosion is reduced if
fall grain is seeded early and stubble mulch tillage is used.
Erosion from the concentrated flow of water is reduced by
shaping waterways and seeding them to permanent
cover. Chiseling or subsoiling the stubble field across
the slope reduces runoff.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Idaho fescue. The
production of forage is limited by the moderate available
water capacity. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass
decreases and the proportion of less preferred forage plants
such as cheatgrass increases. Areas that are heavily
infested with undesirable shrubs can be improved by
such methods as railing, chaining, beating, and chemical
treatment.

The main limitations of this unit for rangeland seeding
are low precipitation and the moderate available
water capacity. Proper timing of seeding is critical to the
establishment of seedlings. The unit can be seeded to
adapted grasses.

This map unit is in capability subclass llle,

nonirrigated.

12-Aquents, ponded. These very deep, very poorly
drained soils are in basins. They formed in alluvium. Slope
is 0 to 2 percent. The native vegetation is mainly cattails
and sedges. Elevation is 500 to 1,300 feet. The average
annual precipitation is about 7 inches, the average
annual temperature is about 50 degrees F, and the
average frost-free season is about 135 days.

No one profile is typical of Aquents, ponded, but one
commonly observed in the survey area has a surface layer
of gray silty clay loam 14 inches thick. The underlying
material to a depth of 60 inches or more is gray silty clay
loam and silt loam. The soils are calcareous throughout.
The texture of these soils varies within short distances.
In places the upper part of the underlying material ranges
from silty clay loam to sandy loam, and the lower part is silt
loam or gravelly sandy loam. Basalt is at a depth of more
than 20 inches in some places.

Included in this unit is about 20 percent Wanser loamy fine
sand, Kittitas silt loam, and Umapine silt loam.

Permeability of these Aquents, ponded, is moderately
slow. Available water capacity is high. Effective
rooting depth is limited by a seasonal high water table that
is at or near the surface. Runoff is ponded, and the hazard of
water erosion is slight.

This unit is used for wildlife habitat.



This unit provides waterholes for animals in summer. It
also provides nesting areas for migratory waterfowl.
This map unit is in capability subclass Vllw,
nonirrigated.

13-Badge-Bakeoven complex, 25 to 55 percent
slopes. This map unit is on hillsides and benches. The
native vegetation is mainly grasses and shrubs. Elevation is
1,800 to 2,900 feet. The average annual precipitation is
about 12 inches, the average annual temperature is
about 49 degrees F, and the average frost-free season is
about 130 days.

This unit is 45 percent Badge cobbly loam and 35
percent Bakeoven very cobbly loam. The Badge soil is on
hillsides, and the Bakeoven soil is on hillsides and
benches. The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit is about 15 percent Condon silt loam
and soils that are underlain by basalt at a depth of 12 to
20 inches. Also included is about 5 percent Rock outcrop
on convex side slopes and Rubble land in lower lying
areas adjacent to the Rock outcrop.

The Badge soil is very deep and well drained. It formed
in colluvium derived from loess and in material weathered
from basalt. Typically, the upper 9 inches of the
surface layer is dark grayish brown cobbly loam and the
lower 7 inches is dark brown very cobbly loam. The
subsoil is yellowish brown extremely cobbly loam
and very cobbly loam 17 inches thick. The substratum to a
depth of 60 inches or more is yellowish brown very
gravelly loam.

Permeability of this Badge soil is moderately slow.
Available water capacity is moderate. Effective
rooting depth is 60 inches or more. Runoff is very rapid,
and the hazard of water erosion is very high.

The Bakeoven soil is very shallow and well drained. It
formed in loess and in material weathered from basalt.
Typically, the surface layer is brown very cobbly
loam 4 inches thick. The subsoil is yellowish brown very
gravelly loam 3 inches thick. Basalt is at a depth of 7
inches. Depth to basalt ranges from 4 to 12 inches.

Permeability of this Bakeoven soil is moderately slow.
Available water capacity is very low. Effective
rooting depth is 4 to 12 inches. Runoff is very rapid, and
the hazard of water erosion is very high.

This unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, |daho fescue, threetip sagebrush,
and stiff sagebrush. The production of forage is
limited by the very low available water capacity of the
Bakeoven soil. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass
decreases and the proportion of less preferred
forage plants such as cheatgrass and big sagebrush
increases. Because of the steepness of slope, brush
control is limited mainly to aerial application of chemicals.
Seeding

on this unit generally is not practical because of the
steepness of slope, the very shallow depth of the
Bakeoven soil, and cobbles on the surface.

This map unit is in capability subclass
Vlls, nonirrigated.

14-Badland-Torriorthents complex, very steep. This
map unit is on hills. Elevation is 380 to 1,000 feet. The native
vegetation is mainly shrubs and forbs, and it grows mainly on
the Torriorthents part of the unit. Slope is 30 to 80 percent.
The average annual precipitation is about 7 inches, the
average annual temperature is about 52 degrees F, and
the average frost-free season is about 180 days.

This unit is about 45 percent Badland and 40 percent
Torriorthents. The Badland is on back slopes and shoulders,
and the Torriorthents are on foot slopes. The components of
this unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit is about 15 percent Quincy loamy
fine sand and Quincy fine sand.

Badland consists of nearly barren areas of exposed
semiconsolidated lacustrine sediment.

Torriorthents are very deep, well drained soils that formed
in lacustrine sediment. No one profile is typical of
Torriorthents, but one commonly observed in the survey area
has a surface layer of light brownish gray silt loam about 2
inches thick. The underlying material to a depth of 60 inches
or more is grayish brown, light brownish gray, and white silty
clay loam. It is semiconsolidated below a depth of 10 to 20
inches. In places the surface layer is very fine sandy loam or
loamy fine sand. The texture of these soils varies widely
throughout the profile and within short distances.

Permeability of these Torriorthents is moderately slow.
Available water capacity is moderate. Effective rooting
depth is 10 to 20 inches. Runoff is very rapid, and the
hazard of water erosion is very high.

This unit is used for wildlife habitat.

The potential native vegetation is mainly winterfat,
bladderpod, and helianthella. Grazing is limited by
very low forage production and by the difficulty of animal
movement on the very steep slopes.

This map unit is in capability class VIII.

15-Bagdad silt loam, 0 to 5 percent slopes. This very
deep, well drained soil is on hills. It formed in loess. The
native vegetation is mainly grasses and shrubs.
Elevation is 2,300 to 2,700 feet. The average annual
precipitation is about 13 inches, the average annual
temperature is about 47 degrees F, and the average frost-
free season is about 125 days.

Typically, the surface layer is dark grayish brown and
brown silt loam 13 inches thick. The subsoil is pale brown
and light yellowish brown silt loam 23 inches thick. The
substratum to a depth of 60 inches or more is



pale brown silt loam. The soil is calcareous in the
substratum (fig. 4).

Included in this unit is about 20 percent soils that have a
surface layer more than 20 inches thick and Bagdad soils
that have slopes of more than 5 percent.

This unit is used for nonirrigated crops.

If this unit is used for nonirrigated crops, the main
limitation is the low annual precipitation. Because
precipitation is not sufficient for annual cropping, a

Figure 4.-Profile of Bagdad silt loam, 0 to 5 percent slopes.

cropping system that includes winter wheat and summer
fallow is most suitable. A 3-year rotation of winter wheat,
spring grain, and summer fallow may also be used, especially
after a winter of higher than normal precipitation.

Water erosion is reduced if fall grain is seeded early and
stubble mulch tillage is used. Erosion from the concentrated
flow of water is reduced by shaping waterways and seeding
them to permanent cover. Chiseling or subsoiling the stubble
field across the slope reduces runoff. Level terraces can be
used on the long slopes to control runoff.

This map unit is in capability subclass lle, nonirrigated.

16-Bagdad silt loam, 5 to 20 percent slopes. This very
deep, well drained soil is on hills. It formed in loess. The
native vegetation is mainly grasses and shrubs.
Elevation is 2,300 to 2,700 feet. The average annual
precipitation is about 13 inches, the average annual
temperature is about 47 degrees F, and the average frost-
free season is about 125 days.

Typically, the surface layer is dark grayish brown and
brown silt loam 13 inches thick. The subsoil is pale brown
and light yellowish brown silt loam 23 inches thick. The
substratum to a depth of 60 inches or more is pale brown silt
loam. The soil is calcareous in the substratum.

Permeability of this Bagdad soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches or
more. Runoff is medium, and the hazard of ,water erosion is
moderate.

Included in this unit is about 15 percent soils that have a
surface layer more than 20 inches thick. Also included is
about 10 percent Bagdad soils that have slopes of more than
20 percent, Endicott silt loam on south-facing side slopes,
eroded soils on convex side slopes, soils that are underlain
by basalt at a depth of less than 20 inches, and moderately
well drained soils along drainageways.

This unit is used for nonirrigated crops.

If this unit is used for nonirrigated crops, the main
limitations are low annual precipitation and the hazard of
water erosion. Because precipitation is not sufficient for
annual cropping, a cropping system that includes
winter wheat and summer fallow is most suitable.

Water erosion is reduced if fall grain is seeded early and
stubble mulch tillage is used. Erosion from the concentrated
flow of water is reduced by shaping waterways and seeding
them to permanent cover. Chiseling or subsoiling the stubble
field across the slope reduces runoff. Terraces can be used
on the more nearly level slopes to control runoff.

This map unit is in capability subclass llle, nonirrigated.

17-Bagdad-Endicott silt loams, 7 to 20 percent
slopes. This map unit is on hillsides. The native
vegetation is mainly grasses and shrubs. Elevation is



2,300 to 2,700 feet. The average annual precipitation
is about 13 inches, the average annual temperature
is about 47 degrees F, and the average frost-free season
is about 125 days.

This unit is 40 percent Bagdad silt loam and 30 percent
Endicott silt loam. The Bagdad soil is in smooth and
concave areas, and the Endicott soil is in convex areas.
The components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.

Included in this unit is about 20 percent severely eroded
soils in convex areas and soils that have a silty clay loam
subsoil. Also included is about 10 percent soils, in concave
areas, that have a surface layer more than 20 inches thick
and Bagdad and Endicott soils that have slopes of more
than 20 percent.

The Bagdad soil is very deep and well drained. It formed
in loess. Typically, the surface layer is dark grayish
brown and brown silt loam 13 inches thick. The subsoil is
pale brown and light yellowish brown silt loam 23 inches
thick. The substratum to a depth of 60 inches or more is
pale brown silt loam. The soil is calcareous in the
substratum.

Permeability of the Bagdad soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches
or more. Runoff is medium, and the hazard of water
erosion is moderate.

The Endicott soil is well drained. It is moderately deep
over a hardpan. The soil formed in loess. Typically,
the surface layer is grayish brown silt loam 7 inches thick.
The subsoil is brown silt loam 14 inches thick. The
substratum is white silt loam 4 inches thick. A hardpan is at
a depth of 25 inches. The soil is calcareous in the
substratum. Depth to the hardpan ranges from 20 to 40
inches.

Permeability of the Endicott soil is moderate above the
hardpan and very slow through it. Available water
capacity is moderate. Effective rooting depth is 20 to 40
inches. Runoff is medium, and the hazard of water
erosion is moderate.

This unit is used for nonirrigated crops.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation and the hazard
of water erosion. Because precipitation is not
sufficient for annual cropping, a cropping system
that includes winter wheat and summer fallow is
most suitable. Water erosion is reduced if fall grain
is seeded early and stubble mulch tillage is used.
Chiseling or subsoiling the stubble field across the
slope reduces runoff. Erosion from the concentrated flow
of water is reduced by shaping waterways and
seeding them to permanent cover.

This map unit is in capability subclass Ve,
nonirrigated.

18-Bakeoven very cobbly loam, 0 to 35 percent
slopes. This very shallow, well drained soil is on

ridgetops, hillsides, and benches. It formed in loess and in
material derived from basalt. The native vegetation is
mainly grasses and shrubs. Elevation is 550 to
2,900 feet. The average annual precipitation is about 10
inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about 145
days.

Typically, the surface layer is brown very cobbly loam 4
inches thick. The subsoil is yellowish brown very gravelly
loam 3 inches thick. Basalt is at a depth of 7 inches.

Depth to basalt ranges from 4 to 12 inches.

Included in this unit is about 20 percent soils that are
underlain by basalt at a depth of 12 to 20 inches, soils that
have a stony surface layer, and Rock outcrop.

Permeability of this Bakeoven soil is moderately slow.
Available water capacity is very low. Effective rooting depth
is 4 to 12 inches. Runoff is medium, and the hazard of
water erosion is moderate.

This unit is used as rangeland.

The potential plant community on the Bakeoven soil is
mainly Sandberg bluegrass, stiff sagebrush, and buckwheat.
The production of forage is limited by the very low available
water capacity and cobbles on the surface. If the range is
overgrazed, the proportion of preferred forage plants such as
Sandberg bluegrass decreases and the proportion of less
preferred forage plants such as cheatgrass and sixweeks
fescue increases. Seeding on this unit generally is not
practical because of the very low available water capacity,
the very cobbly surface layer, and the low annual
precipitation.

This map unit is in capability subclass
Vlls, nonirrigated.

19-Bakeoven-Anders complex, 0 to 15 percent
slopes. This map unit is on benches (fig. 5). The native
vegetation is mainly grasses and shrubs. Elevation is
2,200 to 2,500 feet. The average annual precipitation is
about 12 inches, the average annual temperature is about
49 degrees F, and the average frost-free season is about
125 days.

This unit is 45 percent Bakeoven very cobbly loam and 30
percent Anders silt loam. The Bakeoven soil is between
mounds, and the Anders soil is on mounds. The mounds are
20 to 30 feet in diameter, 15 to 100 feet apart, and 1 foot to
4 feet high. The components of this unit
are so intricately intermingled that it was not practical to
map them separately at the scale used.

Included in this unit between mounds is about 20 percent
soils that are underlain by basalt at a depth of 12 to 20
inches, Benco stony loam, Rock outcrop, and somewhat
poorly drained soils in depressional areas. Included on
mounds is about 5 percent soils that have a carbonate
accumulation overlying basalt and soils that have basalt at a
depth of more than 40 inches. Also



Figure 5.-Bakeoven-Anders complex, 0 to 15 percent slopes, in
an area of Channeled Scablands.

included are small areas of Bakeoven and Anders soils that
have slopes of more than 15 percent.

The Bakeoven soil is very shallow and well drained. It
formed in loess and in material derived from basalt.
Typically, the surface layer is brown very cobbly loam 4
inches thick. The subsoil is yellowish brown very
gravelly loam 3 inches thick. Basalt is at a depth of 7
inches. Depth to basalt ranges from 4 to 12 inches.

Permeability of this Bakeoven soil is moderately slow.
Available water capacity is very low. Effective rooting
depth is 4 to 12 inches. Runoff is medium, and the hazard
of water erosion is moderate.

The Anders soil is moderately deep and well
drained. It formed in loess. Typically, the surface layer
is dark grayish brown silt loam 8 inches thick. The subsoil is
brown silt loam and gravelly silt loam 15 inches thick. Basalt
is at a depth of 23 inches. Depth to basalt ranges from 20 to
40 inches.

Permeability of this Anders soil is moderate. Available
water capacity is moderate. Effective rooting depth is 20 to
40 inches. Runoff is medium, and the hazard of water
erosion is moderate.

This unit is used as rangeland.

The potential plant community on this unit is mainly
Sandberg bluegrass, bluebunch wheatgrass, |daho fescue,
and stiff sagebrush. The production of forage is limited by
the very low available water capacity and cobbles on the
surface of the Bakeoven soil and by the moderate
available water capacity of the Anders soil. If the
range is overgrazed, the proportion of preferred
forage plants such as bluebunch wheatgrass decreases and
the proportion of less preferred forage plants such as
cheatgrass, sixweeks fescue, and big sagebrush
increases. Seeding generally is not practical on the

Bakeoven soil because of the very low available water
capacity, very cobbly surface layer, and low annual
precipitation. Seeding is limited on the Anders soil by the low
annual precipitation.

This map unit is in capability subclass Vllis,
nonirrigated.

20-Bakeoven-Condon complex, 0 to 25 percent
slopes. This map unit is on hillsides. The native
vegetation is mainly grasses and shrubs. Elevation is
2,300 to 2,700 feet. The average annual precipitation is
about 12 inches, the average annual temperature is about
47 degrees F, and the average frost-free season is about
125 days.

This unit is 50 percent Bakeoven very cobbly loam and 35
percent Condon silt loam. The Bakeoven soil is between
mounds, and the Condon soil is on mounds. The mounds
are elongated and extend downslope. They are 20 to 35 feet
long, 6 to 20 feet wide, 15 to 100 feet apart, and 1 foot to 4
feet high. The components of this unit are so intricately
intermingled that it was not practical to map them separately
at the scale used.

Included in this unit is about 10 percent soils that are
underlain by basalt at a depth of 12 to 20 inches and are
between mounds. Also included is about 5 percent soils that
are underlain by basalt at a depth of more than 40 inches
and are on mounds and foot slopes.

The Bakeoven soil is very shallow and well drained. It
formed in loess and in material derived from basalt.
Typically, the surface layer is brown very cobbly loam 4
inches thick. The subsoil is yellowish brown very gravelly
loam 3 inches thick. Basalt is at a depth of 7 inches. Depth
to basalt ranges from 4 to 12 inches.

Permeability of this Bakeoven soil is moderately slow.
Available water capacity is very low. Effective rooting depth
is 4 to 12 inches. Runoff is medium, and the hazard of
water erosion is moderate.

The Condon soil is moderately deep and well drained. It
formed in loess. Typically, the surface layer is dark grayish
brown silt loam 9 inches thick. The subsoil is brown and
yellowish brown silt loam 18 inches thick. Basalt is at a
depth of 27 inches. Depth to basalt ranges from 20 to 40
inches.

Permeability of this Condon soil is moderate. Available
water capacity is moderate. Effective rooting depth is 20 to
40 inches. Runoff is medium, and the hazard of water
erosion is moderate.

This unit is used as rangeland.

The potential plant community on this unit is mainly
Sandberg bluegrass, bluebunch wheatgrass, Idaho fescue,
and stiff sagebrush. The production of forage is limited by
the very low available water capacity and cobbles on the
surface of the Bakeoven soil and by the moderate available
water capacity of the Condon soil. If the range is
overgrazed, the proportion of preferred forage plants such
as Sandberg bluegrass and bluebunch wheatgrass
decreases and the proportion of



less preferred forage plants such as cheatgrass,
sixweeks fescue, and big sagebrush increases. Seeding
generally is not practical on the Bakeoven soil because of
the very low available water capacity, very cobbly
surface layer, and low annual precipitation. Seeding
on the Condon soil is limited by the low annual
precipitation.

This map unit is in capability subclass Vlis,
nonirrigated.

21-Bakeoven-Lickskillet-Zen complex, 5 to 25 percent
slopes. This map unit is on hillsides. The native
vegetation is mainly grasses and shrubs. Elevation is 1,500
to 2,700 feet. The average annual precipitation is about 10
inches, the average annual temperature is about 49
degrees F, and the average frost-free season is about 140
days.

This unit is 30 percent Bakeoven very cobbly loam, 25
percent Lickskillet very cobbly loam, and 20 percent Zen
silt loam. The Bakeoven and Lickskillet soils are between
mounds, and the Zen soil is on mounds. The mounds are
elongated and extend downslope. They are 20 to 35 feet
long, 6 to 20 feet wide, 15 to 100 feet apart, and 1 foot to
4 feet high. The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit is about 20 percent Renslow silt
loam and Rails silt loam on mounds and foot slopes. Also
included is about 5 percent soils that have a stony
surface layer and are between mounds.

The Bakeoven soil is very shallow and well drained. It
formed in loess and in material derived from basalt.
Typically, the surface layer is brown very cobbly loam 4
inches thick. The subsoil is yellowish brown very
gravelly loam 3 inches thick. Basalt is at a depth of 7
inches. Depth to basalt ranges from 4 to 12 inches.

Permeability of this Bakeoven soil is moderately slow.
Available water capacity is very low. Effective rooting
depth is 4 to 12 inches. Runoff is medium, and the
hazard of water erosion is moderate.

The Lickskillet soil is shallow and well drained. It formed
in colluvium derived from loess and in material weathered
from basalt. Typically, the surface layer is brown very
cobbly loam 4 inches thick. The subsoil is brown and
yellowish brown very gravelly loam 11 inches thick.
Basalt is at a depth of 15 inches. Depth to basalt ranges
from 12 to 20 inches.

Permeability of this Lickskillet soil is moderate.
Available water capacity is very low. Effective rooting
depth is 12 to 20 inches. Runoff is medium, and the
hazard of water erosion is moderate.

The Zen soil is moderately deep and well drained. It
formed in loess. Typically, the surface layer is
grayish brown silt loam 7 inches thick. The subsoil is
brown and yellowish brown silt loam 17 inches thick. The
substratum is yellowish brown silt loam 4 inches thick.
Basalt is at a depth of 28 inches. Depth to basalt ranges
from 20 to 40 inches.

Permeability of this Zen soil is moderate. Available water
capacity is moderate. Effective rooting depth is 20 to 40
inches. Runoff is medium, and the hazard of water erosion
is moderate.

This unit is used as rangeland.

The potential plant community on this unit is mainly
Sandberg bluegrass, bluebunch wheatgrass, stiff sagebrush,
and big sagebrush. The production of forage is limited
by the very low available water capacity and cobbles on the
surface of the Bakeoven and Lickskillet soils and by the
moderate available water capacity of the Zen soil. If the
range is overgrazed, the proportion of preferred forage
plants such as Sandberg bluegrass and bluebunch
wheatgrass decreases and the proportion of less preferred
forage plants such as cheatgrass, sixweeks fescue, and
sagebrush increases. Seeding on the Bakeoven and
Lickskillet soils is not practical because of the very low
available water capacity, very cobbly surface layer, and low
annual precipitation. Seeding on the Zen soil is limited
mainly by the low annual precipitation.

This map unit is in capability subclass Vlis,
nonirrigated.

22-Bakeoven-Roloff complex, 0 to 25 percent slopes.
This map unit is on benches and hillsides. The native
vegetation is mainly grasses and shrubs. Elevation is
1,300 to 2,200 feet. The average annual precipitation is
about 10 inches, the average annual temperature is about 49
degrees F, and the average frost-free season is about 145
days.

This unit is 50 percent Bakeoven very cobbly loam and 30
percent Roloff silt loam. The Bakeoven soil is between
mounds, and the Roloff soil is on mounds. The mounds are
20 to 30 feet in diameter, 15 to 100 feet apart, and 1 foot to
4 feet high. The components of this unit are so intricately
intermingled that it was not practical to map them separately
at the scale used.

Included in this unit between mounds is about 15
percent soils that are underlain by basalt at a depth of 12
to 20 inches, Strat stony loam, somewhat poorly drained
soils in depressional areas, and Rock outcrop. Included on
mounds is about 5 percent soils that are underlain by
basalt at a depth of more than 40 inches.

The Bakeoven soil is very shallow and well drained. It
formed in loess and in material derived from basalt.
Typically, the surface layer is brown very cobbly loam 4
inches thick. The subsoil is yellowish brown very gravelly
loam 3 inches thick. Basalt is at a depth of 7 inches. Depth
to basalt ranges from 4 to 12 inches.

Permeability of this Bakeoven soil is moderately slow.
Available water capacity is very low. Effective rooting depth
is 4 to 12 inches. Runoff is medium, and the hazard of
water erosion is moderate.

The Roloff soil is moderately deep and well drained. It
formed in loess. Typically, the surface layer is brown silt
loam 11 inches thick. The subsoil is yellowish brown silt



loam 6 inches thick. The substratum is yellowish brown silt loam
12 inches thick. Basalt is at a depth of 29 inches. Depth to
basalt ranges from 20 to 40 inches.

Permeability of this Roloff soil is moderate. Available water
capacity is moderate. Effective rooting depth is 20 to 40
inches. Runoff is medium, and the hazard of water erosion is
moderate.

This unit is used as rangeland.

The potential plant community on this unit is mainly Sandberg
bluegrass, bluebunch wheatgrass, Idaho fescue, stiff
sagebrush, and big sagebrush. The production of forage is
limited by the very low available water capacity and cobbles on
the surface of the Bakeoven soil and by the moderate available
water capacity of the Roloff sail. If the range is overgrazed, the
proportion of preferred forage plants such as Sandberg
bluegrass and bluebunch wheatgrass decreases and the
proportion of less preferred forage plants such as cheatgrass,
sixweeks fescue, and big sagebrush increases. Seeding on the
Bakeoven soil is not practical because of the very low available
water capacity, very cobbly surface layer, and low annual
precipitation. Seeding on the Roloff soil is limited by the low
annual precipitation.

This map unit is in capability subclass VIls,
nonirrigated.

23-Bakeoven-Touhey complex, 0 to 25 percent slopes.
This map unit is on plateaus. The native vegetation is mainly
grasses and shrubs. Elevation is 1,600 to 2,600 feet. The
average annual precipitation is about 11 inches, the average
annual temperature is about 49 degrees F, and the average
frost-free season is about 140 days.

This unit is 45 percent Bakeoven very cobbly loam and 30
percent Touhey very fine sandy loam. The Bakeoven soil is
between mounds, and the Touhey soil is on mounds and in
concave areas. The mounds are 30 to 50 feet long, 30 to 100
feet apart, and 4 to 6 feet high. The components of this unit are
so intricately intermingled that it was not practical to map them
separately at the scale used.

Included in this unit on mounds is about 20 percent soils
that have basalt at a depth of 20 to 60 inches, stony soils,
and Timentwa soils. Included between mounds is about 5
percent soils that have basalt at a depth of 12 to 20 inches
and Rock outcrop.

The Bakeoven soil is very shallow and well drained. It
formed in loess and in material derived from basalt. Typically,
the surface layer is brown very cobbly loam 4 inches thick. The
subsoil is yellowish brown very gravelly loam 3 inches thick.
Basalt is at a depth of 7 inches. Depth to basalt ranges from 4
to 12 inches.

Permeability of this Bakeoven soil is moderately slow.
Available water capacity is very low. Effective rooting depth is
4 to 12 inches. Runoff is medium, and the hazard of water
erosion is moderate.

The Touhey soil is very deep and well drained. It formed in
glacial till overlain by a mantle of loess. Typically, the surface
layer is brown very fine sandy loam 13 inches thick. The
subsoil is yellowish brown gravelly very fine sandy loam 14
inches thick. The substratum to a depth of 60 inches or more is
gray gravelly fine sandy loam. Discontinuous, weakly
cemented lenses of lime and silica less than 1/8 inch thick are
at a depth of 27 inches. The soil is calcareous in the
substratum. Depth to the cemented lenses ranges from 20 to
36 inches.

Permeability of this Touhey soil is moderate above and
below the cemented lenses and moderately slow through them.
Available water capacity is moderate. Effective rooting depth is
limited by the cemented lenses at a depth of 20 to 36 inches.
Runoff is medium, and the hazard of water erosion is
moderate. The hazard of soil blowing is moderate.

This unit is used as rangeland.

The potential plant community on this unit is mainly
Sandberg bluegrass, bluebunch wheatgrass, Idaho fescue,
stiff sagebrush, and big sagebrush. The production of forage
is limited by the very low available water capacity and
cobbles on the surface of the Bakeoven soil and by the
moderate available water capacity of the Touhey soil. If the
range is overgrazed, the proportion of preferred forage plants
such as Sandberg bluegrass and bluebunch wheatgrass
decreases and the proportion of less preferred forage plants
such as cheatgrass, sixweeks fescue, and big sagebrush
increases. Seeding on the Bakeoven soil generally is not
practical because of the very low available water capacity,
very cobbly surface layer, and low annual precipitation.
Seeding on the Touhey soil is limited by the low annual
precipitation.

This map unit is in capability subclass Vlls,
nonirrigated.

24-Benco gravelly loam, 0 to 15 percent slopes. This very
deep, well drained soil is on terraces. It formed in gravelly
glacial outwash that is mixed with loess in the upper part. The
native vegetation is mainly grasses and shrubs. Elevation is
1,900 to 2,500 feet. The average annual precipitation is about
13 inches, the average annual temperature is about 48
degrees F, and the average frost-free season is about 140
days.

Typically, the surface layer is grayish brown gravelly loam 8
inches thick. The subsoil is pale brown very gravelly loam 15
inches thick. The substratum to a depth of 60 inches or more is
gray extremely gravelly coarse sand.

Permeability of this Benco soil is moderately rapid to the
substratum and very rapid through it. Available water capacity
is moderate. Effective rooting depth is-60 inches or more.
Runoff is medium, and the hazard of water erosion is
moderate.

Included in this unit is about 20 percent soils that have a
cobbly or stony surface layer.



This unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Idaho fescue, and Sandberg
bluegrass. The production of forage is limited by the
moderate available water capacity. If the range is
overgrazed, the proportion of preferred forage plants
such as bluebunch wheatgrass and Idaho fescue
decreases and the proportion of less preferred forage
plants such as big sagebrush and cheatgrass
increases. Areas that are heavily infested with
undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
moderate available water capacity. Proper timing of
seeding is critical to the establishment of seedlings. This
unit can be seeded to adapted grasses.

This map unit is in capability subclass
Vle, nonirrigated.

25-Benco stony loam, 0 to 15 percent slopes. This
very deep, well drained soil is on terraces. It formed in
gravelly glacial outwash that is mixed with loess in the
upper part. The native vegetation is mainly grasses
and shrubs. Elevation is 1,900 to 2,500 feet. The
average annual precipitation is about 13 inches, the
average annual temperature is about 48 degrees F, and
the average frost-free season is about 140 days.

Typically, the surface layer is grayish brown stony
loam 8 inches thick. The subsoil is pale brown very gravelly
loam 15 inches thick. The substratum to a depth of 60
inches or more is gray extremely gravelly coarse sand.

Permeability of this Benco soil is moderately rapid to the
substratum and very rapid through it. Available water
capacity is moderate. Effective rooting depth is 60 inches or
more. Runoff is medium, and the hazard of water erosion
is moderate.

Included in this unit is about 20 percent soils that have a
very stony or cobbly surface layer.

This unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Idaho fescue, and Sandberg
bluegrass. The production of forage is limited by the
moderate available water capacity. If the range is
overgrazed, the proportion of preferred forage plants such
as bluebunch wheatgrass and Idaho fescue decreases
and the proportion of less preferred forage plants such as
big sagebrush and cheatgrass increases. Areas that
are heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining,
beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are stones on the surface, the
moderate available water capacity, and the low annual
precipitation. Proper timing of seeding is critical to the

establishment of seedlings. This unit can be seeded to
adapted grasses.

This map unit is in capability subclass Vle,
nonirrigated.

26-Burbank loamy fine sand, 0 to 5 percent slopes.
This very deep, excessively drained soil is on terraces. It
formed in gravelly glacial outwash that has a mantle of eolian
sand. The native vegetation is mainly grasses and shrubs.
Elevation is 400 to 1,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 53 degrees F, and the average frost-free
season is about 180 days.

Typically, the surface layer is brown loamy fine sand 4
inches thick. The upper 19 inches of the underlying material
is yellowish brown loamy fine sand, yellowish brown
gravelly loamy fine sand, and pale brown gravelly loamy
sand, and the lower part to a depth of 60 inches or more is
gray extremely gravelly sand.

Permeability of this Burbank soil is rapid. Available water
capacity is low. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight. The
hazard of soil blowing is high.

Included in this unit is about 25 percent Quincy loamy fine
sand, soils that have a weakly cemented layer at a depth of
20 to 30 inches, soils that have a surface layer of fine sand
or sand, Malaga gravelly sandy loam, Ephrata fine sandy
loam, and Burbank soils that have slopes of more than 5
percent.

This unit is used as rangeland, for irrigated cultivated
crops, orchards, hay, and pasture, and as homesites.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, Sandberg bluegrass, big
sagebrush, and antelope bitterbrush. If the range is
overgrazed, the proportion of preferred forage plants such as
needleandthread decreases and the proportion of less
preferred forage plants such as rabbitbrush and cheatgrass
increases. Areas that are heavily infested with undesirable
shrubs can be improved by such methods as railing,
chaining, beating, and chemical treatment. Seeding on this
unit generally is not practical because of the hazard of soil
blowing, the low annual precipitation, and the low available
water capacity.

If this unit is used for irrigated crops, the main limitations
are the hazard of soil blowing and the low available water
capacity. The main irrigated cultivated crops are small
grain, potatoes, corn, and alfalfa. Sprinkler, drip, or trickle
irrigation systems are suited to this unit. Because of the low
available water capacity, most crops need frequent, light
applications of water.

Winter cover crops protect the soil from soil blowing. If
maintained on the surface, residue from these crops reduces
soil blowing in spring. Soil blowing is also reduced by
practicing minimum tillage, which reduces pulverization of
the soil. Low-residue crops can be grown if the unit is
adequately protected from soil blowing. Erosion in orchards
is reduced by growing perennial



cover crops. To avoid exposing the extremely
gravelly sand, land smoothing operations that include
only shallow cuts are advisable.

This unit is poorly suited to homesite development. The
main limitation is the presence of gravel, which may interfere
with excavation for footings. Soil blowing can be a problem
on construction sites. Cutbanks are not stable and are
subject to caving in. Mulching, fertilization, and irrigation
are needed to establish lawn grasses and other small plants.

The main limitation for septic tank absorption fields is
seepage. If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of nearby water supplies. Gravel can interfere
with the placement of absorption lines.

This map unit is in capability subclasses Ve,
irrigated, and Vlle, nonirrigated.

27-Burbank loamy fine sand, 5 to 15 percent slopes.
This very deep, excessively drained soil is on outwash
terraces. It formed in gravelly glacial outwash overlain by a
mantle of eolian sand. The native vegetation is mainly
grasses and shrubs. Elevation is 400 to 1,300 feet. The
average annual precipitation is about 7 inches, the
average annual temperature is about 53 degrees F, and
the average frost-free season is about 180 days.

Typically, the surface layer is brown loamy fine sand 4
inches thick. The upper 19 inches of the underlying material
is yellowish brown loamy fine sand, yellowish brown
gravelly loamy fine sand, and pale brown gravelly
loamy sand, and the lower part to a depth of 60 inches or
more is gray extremely gravelly sand.

Permeability of this Burbank soil is rapid. Available water
capacity is low. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. The hazard of soil blowing is high.

Included in this unit is about 25 percent Quincy loamy fine
sand, soils that have a weakly cemented layer at a depth of
20 to 30 inches, soils that have a surface layer of fine sand
and sand, Malaga gravelly sandy loam, Ephrata fine
sandy loam, and Burbank soils that have slopes of less
than 5 percent.

This unit is used as rangeland and for irrigated crops.

The potential plant community on the Burbank soil is
mainly needleandthread, Indian ricegrass, Sandberg
bluegrass, big sagebrush, and antelope bitterbrush. The
production of forage is limited by the low available water
capacity. If the range is overgrazed, the proportion of
preferred forage plants such as needleandthread
decreases and the proportion of less preferred forage plants
such as rabbitbrush and cheatgrass increases. Areas
that are heavily infested with undesirable shrubs can
be improved by such methods as railing, chaining,
beating, and chemical treatment. Seeding generally is
not practical because of the hazard of soil blowing, low
annual precipitation, and low available water
capacity.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, the hazard of soil blowing, and the
low available water capacity. The main irrigated crops
are small grain, potatoes, corn, alfalfa, and grasses.
Sprinkler, drip, or trickle irrigation systems are suited to this
unit. Because of the low available water capacity, most
crops need frequent, light applications of water.

Winter cover crops protect the soil from erosion. If
maintained on the surface, residue from these crops reduces
soil blowing in spring. Soil blowing is also reduced by
practicing minimum tillage, which reduces pulverization
of the soil. Low-residue crops can be grown if the unit is
adequately protected from soil blowing. Erosion in
orchards is reduced by growing perennial cover crops.
To avoid exposing the extremely gravelly sand, land
smoothing operations that include only shallow cuts are
advisable.

This map unit is in capability subclasses Ve, irrigated,
and Vlle, nonirrigated.

28-Burbank very cobbly loamy sand, 0 to 15 percent
slopes. This very deep, excessively drained soil is on
outwash terraces. It formed in gravelly glacial outwash
overlain by a mantle of eolian sand. The native vegetation is
mainly grasses and shrubs. Elevation is 400 to 1,300
feet. The average annual precipitation is about 7 inches, the
average annual temperature is about 53 degrees F, and
the average frost-free season is about 180 days.

Typically, the surface layer is brown very cobbly
loamy sand 9 inches thick. The upper 14 inches of the
underlying material is yellowish brown gravelly loamy fine
sand and pale brown gravelly loamy sand, and the lower part
to a depth of 60 inches or more is gray extremely gravelly
sand.

Permeability of this Burbank soil is rapid. Available water
capacity is low. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight.

Included in this unit is about 25 percent soils that have a
weakly cemented layer at a depth of 20 to 30 inches, Quincy
loamy fine sand, soils that have a surface layer of fine sand
or sand, Burbank loamy fine sand, Malaga gravelly sandy
loam, and Ephrata fine sandy loam.

This unit is used as rangeland.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, Sandberg bluegrass, big
sagebrush, and antelope bitterbrush. The production of
forage is limited by the low available water capacity. If the
range is overgrazed, the proportion of preferred forage plants
such as needleandthread decreases and the proportion of
less preferred forage plants such as rabbitbrush and
cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment. Seeding generally is not practical



because of cobbles on the surface, the hazard of soil
blowing, the low annual precipitation, and the low
available water capacity.

This map unit is in capability subclass
Vlle, nonirrigated.

29-Burbank stony loamy sand, 2 to 15 percent
slopes. This very deep, excessively drained soil is on
terraces. It formed in gravelly glacial outwash overlain
by a mantle of eolian sand. The native vegetation is mainly
grasses and shrubs. Elevation is 400 to 1,300 feet. The
average annual precipitation is about 7 inches, the
average annual temperature is about 53 degrees F,
and the average frost-free season is about 180 days.

Typically, the surface layer is brown stony loamy
sand 9 inches thick. The upper 14 inches of the underlying
material is yellowish brown gravelly loamy fine sand
and pale brown very gravelly loamy sand, and the lower
part to a depth of 60 inches or more is gray extremely
gravelly sand.

Permeability of this Burbank soil is rapid. Available water
capacity is low. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.
The hazard of soil blowing is moderate.

Included in this unit is about 25 percent soils that have a
weakly cemented layer at a depth of 20 to 30 inches; Quincy
loamy fine sand; soils that have a surface layer of fine sand
or sand; soils that are gravelly, cobbly, or very stony; Malaga
gravelly sandy loam; and Ephrata fine sandy loam.

This unit is used as rangeland and for irrigated
cultivated crops, orchards, hay, and pasture.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, Sandberg bluegrass, big
sagebrush, and antelope bitterbrush. The production of
forage is limited by the low available water capacity. If the
range is overgrazed, the proportion of preferred forage
plants such as needleandthread decreases and the
proportion of less preferred forage plants such as
rabbitbrush and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating, and
chemical treatment. Seeding generally is not practical
because of stones on the surface, the hazard of soil
blowing, the low annual precipitation, and the low available
water capacity.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, stones on the surface, the low
available water capacity, and the hazard of soil blowing.
The main irrigated field crop is alfalfa. Sprinkler, drip,
or trickle irrigation systems are suited to this unit.
Because of the low available water capacity, most crops
need frequent, light applications of water. Proper
management of hay and pasture helps to control erosion.
Tillage is limited on this unit because of stones on or near
the surface of the soil. Erosion in orchards is reduced by
growing perennial cover crops. To avoid

exposing the extremely gravelly sand, land smoothing
operations that include only shallow cuts are advisable.

This map unit is in capability subclasses Vle, irrigated,
and Vlle, nonirrigated.

30-Burbank very bouldery loamy sand, 0 to 10
percent slopes. This very deep, excessively drained soil is
on outwash terraces. It formed in gravelly glacial outwash
overlain by a mantle of eolian sand. The native vegetation
is mainly grasses and shrubs. Elevation is 400 to 1,300
feet. The average annual precipitation is about 7 inches, the
average annual temperature is about 53 degrees F, and the
average frost-free season is about 180 days.

Typically, the surface layer is brown very bouldery
loamy sand 9 inches thick. The upper 14 inches of the
underlying material is yellowish brown gravelly loamy fine
sand and pale brown gravelly loamy sand, and the lower part
to a depth of 60 inches or more is gray extremely gravelly
sand.

Permeability of this Burbank soil is rapid. Available water
capacity is low. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight.

Included in this unit is about 25 percent soils that have a
weakly cemented layer at a depth of 20 to 30 inches;
Quincy loamy fine sand; soils that have a surface
layer of fine sand and sand; soils that are gravelly, cobbly,
or very stony; Malaga gravelly sandy loam; and Ephrata fine
sandy loam.

This unit is used as rangeland.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, Sandberg bluegrass, big
sagebrush, and antelope bitterbrush. The production of
forage is limited by the low available water capacity. If the
range is overgrazed, the proportion of preferred forage
plants such as needleandthread decreases and the
proportion of less preferred forage plants such as
rabbitbrush and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating,
and chemical treatment. Seeding generally is not
practical because of boulders on the surface, the low
annual precipitation, and the low available water
capacity.

This map unit is in capability subclass Vlle,
nonirrigated.

31-Burke silt loam, 0 to 5 percent slopes. This well
drained soil is on hillsides. It is moderately deep over a
hardpan. The soil formed in loess. The native vegetation is
mainly grasses and shrubs. Elevation is 1,400 to 2,200
feet. The average annual precipitation is about 8
inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about 150
days.

Typically, the surface layer is light brownish gray silt
loam 6 inches thick. The substratum is pale brown silt
loam 28 inches thick. A hardpan is at a depth of 34



inches. The soil is calcareous in the substratum. Depth to
the hardpan ranges from 20 to 40 inches.

Permeability of this Burke soil is moderate above the
hardpan and very slow through it. Available water
capacity is moderate. Effective rooting depth is 20 to 40
inches. Runoff is slow, and the hazard of water erosion is
slight. The hazard of soil blowing is moderate.

Included in this unit is about 20 percent Shano silt loam,
soils that are severely eroded, Prosser very fine sandy loam,
and soils that have basalt at a depth of less than 60 inches.

This unit is used for nonirrigated and irrigated
cultivated crops and for irrigated hay and pasture.

The main limitation of this unit for nonirrigated crops is the
low annual precipitation. Because precipitation is not
sufficient for annual cropping, a cropping system that
includes winter wheat and summer fallow is most suitable.
Soil blowing is reduced if fall grain is seeded early and
stubble mulch tillage is used. Erosion from the concentrated
flow of water can be reduced by shaping waterways and
seeding them to permanent cover.

If this unit is used for irrigated crops, the main
limitations are the hazards of water erosion and soil
blowing and the moderate available water capacity.

Many kinds of cultivated crops, such as small grain,
sugar beets, potatoes, beans, corn, alfalfa, and peas,
can be grown under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation systems are suited to this unit. Corrugation
irrigation is suited to close-growing crops. If furrow or
corrugation irrigation systems are used, tilling the soil
before applying irrigation water can increase the water
intake rate; however, it also can increase the risk of erosion.
Erosion can be minimized by reducing the size of the
irrigation stream. Sprinkler irrigation systems should be
managed to avoid excessive water application rates, which
cause puddling, impair aeration, and reduce the water
intake rate. Because of the restricted depth to the hardpan
and the moderate available water capacity, most crops need
frequent applications of water.

Returning crop residue to the soil and chiseling, when
needed, increase the water intake rate. Minimum
tillage, which helps to maintain the tilth of the surface layer,
increases the water intake rate and reduces water erosion.
Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover
crops also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing minimum
tillage, which reduces pulverization of the soil. To avoid
exposing the hardpan, land smoothing operations that
include only shallow cuts are advisable.

This map unit is in capability subclasses llle, irrigated, and
IVe, nonirrigated.

32-Burke silt loam, 5 to 15 percent slopes. This well
drained soil is on hillsides. It is moderately deep over a
hardpan. The soil formed in loess. The native vegetation is
mainly grasses and shrubs. Elevation is 1,400 to 2,200
feet. The average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F, and the
average frost-free season is about 150 days.

Typically, the surface layer is light brownish gray silt
loam 6 inches thick. The underlying material is pale brown
silt loam 28 inches thick. A hardpan is at a depth of 34
inches. The soil is calcareous in the substratum. Depth to
the hardpan ranges from 20 to 40 inches.

Permeability of this Burke soil is moderate above the
hardpan and very slow through it. Available water capacity
is moderate. Effective rooting depth is 20 to 40 inches.
Runoff is medium, and the hazard of water erosion is
moderate. The hazard of soil blowing is moderate.

Included in this unit is about 20 percent Shano silt loam,
soils that are severely eroded, Prosser very fine sandy loam,
and soils that have basalt at a depth of less than 60 inches.

This unit is used for nonirrigated crops and irrigated
cultivated crops and for irrigated pasture and hay.

If this unit is used for nonirrigated crops, the main limitation
is low annual precipitation. The unit is suited to winter wheat,
which produces higher yields than does spring wheat.
Because precipitation is not sufficient for annual cropping, a
cropping system that includes winter wheat and summer
fallow is most suitable. Soil blowing is reduced if fall grain is
seeded early and stubble mulch tillage is used. Erosion from
the concentrated flow of water is reduced by shaping
waterways and seeding them to permanent cover.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing, steepness
of slope, and the moderate available water capacity. The
unit is poorly suited to row crops, but it is suited to such high-
residue, close-growing crops as small grain, alfalfa, and
grasses for hay and pasture.

Because of the steepness of slope, sprinkler, drip, or
trickle irrigation is suited to this unit. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair
aeration, and reduce the water intake rate. Because of the
depth to the hardpan and the moderate available water
capacity, most crops need frequent applications of water.
Using a cropping system that includes close-growing,
high-residue crops in the rotation reduces erosion. To avoid
exposing the hardpan, land smoothing operations that
include only shallow cuts are advisable.

This map unit is in capability subclass Ve, irrigated and
nonirrigated.

33-Chard very fine sandy loam, 5 to 15 percent slopes.
This very deep, well drained soil is on terraces.



It formed in glaciofluvial deposits that have a mantle of
loess. The native vegetation is mainly grasses and
shrubs. Elevation is 2,300 to 2,500 feet. The average annual
precipitation is about 13 inches, the average annual
temperature is about 48 degrees F, and the average frost-
free season is about 135 days.

Typically, the surface layer is dark grayish brown and
grayish brown very fine sandy loam 13 inches thick. The
subsoil is brown very fine sandy loam 13 inches thick. The
substratum to a depth of 60 inches or more is brown and light
brownish gray fine sandy loam.

Permeability of this Chard soil is moderate. Available water
capacity is high. Effective rooting depth is 60 inches or more.
Runoff is medium, and the hazard of water erosion is
moderate. The hazard of soil blowing is moderate.

Included in this unit is about 25 percent soils that have a
substratum of silt loam. Also included is about 15 percent
Bagdad silt loam and Chard soils that have slopes of less than
5 percent.

This unit is used for nonirrigated crops.

If this unit is used for nonirrigated crops, the main
limitations are the hazard of water erosion, the low annual
precipitation, and the hazard of soil blowing. Because
precipitation is not sufficient for annual cropping, a cropping
system that includes winter wheat and summer fallow is
most suitable. Erosion is reduced if fall grain is seeded
early, rows are established at right angles to the prevailing
wind, and stubble mulch tillage is used. Stripcropping also
reduces soil blowing. Erosion from the concentrated flow of
water is reduced by shaping waterways and seeding them to
permanent cover. Chiseling or subsoiling the stubble
fields across the slope reduces runoff. Level and gradient
terraces can be used on the more nearly level slopes to
control runoff.

This map unit is in capability subclass llle, nonirrigated.

34-Cleman very fine sandy loam. This very deep, well
drained soil is on alluvial plains. It formed in sandy alluvium.
Slope is 0 to 2 percent. The native vegetation is mainly
grasses and shrubs. Elevation is 400 to 2,000 feet.

The average annual precipitation is about 10 inches, the
average annual temperature is about 50 degrees F,
and the average frost-free season is about 145 days.

Typically, the surface layer is brown very fine sandy loam 9
inches thick. The upper 24 inches of the underlying material is
brown very fine sandy loam, and the lower part to a depth of
60 inches or more is brown and pale brown loamy fine
sand.

Permeability of this Cleman soil is moderate. Available water
capacity is high. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.

The hazard of soil blowing is moderate. This soil is subject
to rare periods of flooding.

Included in this unit is about 15 percent Esquatzel silt
loam.

This unit is used mainly for nonirrigated and
irrigated cultivated crops. It is also used as rangeland, for
irrigated hay and pasture, and as homesites.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation and the hazard of
soil blowing. Because precipitation is not sufficient for annual
cropping, a cropping system that includes winter wheat and
summer fallow is most suitable. Production of spring wheat
and barley is low, and the small amount of straw produced
must be carefully managed to control erosion. Soil blowing is
reduced if fall grain is seeded early, rows are established at
right angles to the prevailing wind, and stubble mulch tillage
is used. Stripcropping also reduces soil blowing.

If this unit is used for irrigated crops, the main limitation
is the hazard of soil blowing. Many kinds of cultivated
crops, such as small grain, sugar beets, potatoes,
beans, corn, alfalfa, and peas, can be grown under
irrigation.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation systems are suited to this unit. If furrow or
corrugation irrigation systems are used, tilling the soil before
applying irrigation water can increase the water intake rate;
however, it also can increase the risk of erosion. Erosion
can be minimized by reducing the size of the irrigation
stream. Sprinkler irrigation systems should be managed to
avoid excessive water application rates, which cause
puddling, impair aeration, and reduce the water intake
rate. Returning crop residue to the soil and chiseling, when
needed, increase the water intake rate. Minimum tillage
helps to maintain the tilth of the surface layer, increases the
water intake rate, and reduces water erosion.

Using a cropping system that includes close-
growing, high-residue crops in the rotation and maintaining
crop residue on the surface reduce erosion. Winter cover
crops also protect the soil from soil blowing. If maintained
on the surface, residue from these crops reduces soil
blowing in spring. Soil blowing is also reduced by
practicing minimum tillage, which reduces pulverization
of the soil. Land smoothing operations that include deep
cuts can expose the loamy fine sand substratum.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Sandberg
bluegrass, and big sagebrush. If the range is
overgrazed, the proportion of preferred forage plants such
as bluebunch wheatgrass decreases and the proportion of
less preferred forage plants such as big sagebrush,
rabbitbrush, and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining,
beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation



and the hazard of soil blowing. Proper timing of seeding is
critical to the establishment of seedlings. The unit can be
seeded to adapted grasses.

This unit is poorly suited to homesite development. The
main limitation for use as homesites and for septic tank
absorption fields is the hazard of flooding. Soil blowing can
be a problem on construction sites. Mulching,
fertilization, and irrigation are needed to establish
lawn grasses and other small plants.

This map unit is in capability subclasses lle,
irrigated, and llle, nonirrigated.

35-Condon silt loam, 5 to 25 percent slopes. This
moderately deep, well drained soil is on hillsides. It formed
in loess. The native vegetation is mainly grasses and
shrubs. Elevation is 2,300 to 2,700 feet. The average
annual precipitation is about 13 inches, the average
annual temperature is about 47 degrees F, and the
average frost-free season is about 125 days.

Typically, the surface layer is dark grayish brown
silt loam 9 inches thick. The subsoil is brown and yellowish
brown silt loam 18 inches thick. Basalt is at a depth of 27
inches. Depth to basalt ranges from 20 to 40 inches.

Permeability of this Condon soil is moderate. Available
water capacity is moderate. Effective rooting depth is 20 to
40 inches. Runoff is medium, and the hazard of water
erosion is moderate.

Included in this unit is about 20 percent Bagdad silt loam,
soils that have basalt at a depth of less than 20 inches, and
Condon soils that have slopes of less than 5 percent.

This unit is used for nonirrigated crops.

If this unit is used for nonirrigated crops, the main
limitations are the hazard of water erosion and low annual
precipitation. Because precipitation is not sufficient for
annual cropping, a cropping system that includes winter
wheat and summer fallow is most suitable. Production of
winter wheat is higher than that of spring wheat. Water
erosion is reduced if fall grain is seeded early and stubble
mulch tillage is used. Crop residue left on the surface
helps to conserve moisture, maintain tilth, and control
erosion. Chiseling or subsoiling the stubble field across
the slope reduces runoff. Erosion from the concentrated
flow of water is reduced by shaping waterways and
seeding them to permanent cover.

This map unit is in capability subclass
IVe, nonirrigated.

36-Ekrub fine sand, 0 to 25 percent slopes. This
somewhat excessively drained soil is on terraces. It is
shallow over a hardpan. The soil formed in eolian sand. The
native vegetation is mainly grasses and shrubs.
Elevation is 800 to 2,200 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 51 degrees F, and the average frost-
free season is about 180 days.

Typically, the surface layer is grayish brown fine sand
3 inches thick. The upper 9 inches of the underlying material
is light grayish brown fine sand, and the lower 6 inches is
light grayish brown very gravelly fine sand. A hardpan is at a
depth of 18 inches. Depth to the hardpan ranges from 10 to
20 inches. The soil is calcareous throughout.

Permeability of this Ekrub soil is rapid above the hardpan
and very slow through it. Available water capacity is very
low. Effective rooting depth is 10 to 20 inches. Runoff is
medium, and the hazard of water erosion is moderate. The
hazard of soil blowing is very high.

Included in this unit is about 25 percent Koehler loamy fine
sand, Quincy loamy fine sand, Taunton fine sandy
loam, and Schawana loamy fine sand. Also included are
severely eroded soils that are less than 10 inches deep to a
hardpan.

This unit is used mainly as rangeland. It is also used for
irrigated hay and pasture.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, Sandberg bluegrass, and
big sagebrush. The production of forage is limited by the very
low available water capacity. If the range is overgrazed, the
proportion of preferred forage plants such as
needleandthread decreases and the proportion of less
preferred forage plants such as rabbitbrush and cheatgrass
increases. Areas that are heavily infested with
undesirable shrubs can be improved by such methods
as railing, chaining, beating, and chemical treatment.
Seeding generally is not practical because of the hazard
of soil blowing, the very low available water capacity, and the
low annual precipitation.

If this unit is used for irrigated hay and pasture, the main
limitations are steepness of slope, the hazards of soil
blowing and water erosion, and the very low available water
capacity. The main crops are alfalfa and grasses.

Sprinkler, drip, or trickle irrigation is suited to this unit.
Because of the very low available water capacity, most
crops need frequent, light applications of water. Proper
management of pasture and hay helps to control erosion. To
avoid exposing the hardpan, land smoothing operations that
include only shallow cuts are advisable.

This map unit is in capability subclasses Vle,
irrigated, and Vlle, nonirrigated.

37-Ellisforde silt loam, 0 to 5 percent slopes. This very
deep, well drained soil is on terraces. It formed in lacustrine
sediment that has a mantle of loess. The native vegetation
is mainly grasses and shrubs. Elevation is 1,300 to
1,600 feet. The average annual precipitation is about 10
inches, the average annual temperature is about 50 degrees
F, and the average frost-free season is about 140 days.

Typically, the surface layer is grayish brown silt loam 9
inches thick. The subsoil is pale brown silt loam 12



inches thick. The upper 6 inches of the substratum is pale
brown very fine sandy loam, and the lower part to a depth of
60 inches or more is light brownish gray and light gray silt
loam. The soil is calcareous in the substratum.

Permeability of this Ellisforde soil is moderately slow.
Available water capacity is high. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of water
erosion is slight.

Included in this unit is about 15 percent Farrell very fine
sandy loam and Ellisforde soils that have slopes of more
than 5 percent.

This unit is used for nonirrigated crops, for irrigated
cultivated crops, hay, and pasture, and as rangeland.

If this unit is used for nonirrigated crops, the main
limitation is the low annual precipitation. Because
precipitation is not sufficient for annual cropping, a cropping
system that includes winter wheat and summer fallow is most
suitable. Production of winter wheat is higher than that of
spring wheat. Water erosion is reduced if fall grain is seeded
early and stubble mulch tillage is used. Chiseling or
subsoiling the stubble field across the slope reduces
runoff. Level terraces also can be used to control runoff.
Erosion from the concentrated flow of water is reduced by
shaping waterways and seeding them to permanent cover.

If this unit is used for irrigated crops, the main limitation is
the hazard of water erosion. The main irrigated cultivated
crops are small grain and alfalfa. Furrow, corrugation,
trickle, drip, or sprinkler irrigation systems are suited to
this unit. Corrugation irrigation is suited to close-growing
crops. If furrow or corrugation irrigation systems are used,
tilling the soil before applying irrigation water can
increase the water intake rate; however, it also can
increase the risk of erosion. Erosion can be minimized by
reducing the size of the irrigation stream. Sprinkler
irrigation systems should be managed to avoid excessive
water application rates, which cause puddling, impair
aeration, and reduce the water intake rate.

Using a cropping system that includes close-growing and
high-residue crops in the rotation reduces water erosion.
Proper management of hay and pasture helps to control
erosion. Land smoothing operations that include deep cuts
can expose the calcareous substratum.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch
wheatgrass and ldaho fescue decreases and the
proportion of less preferred forage plants such as
sagebrush and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating, and
chemical treatment.

This unit is suited to rangeland seeding. The main
limitation for seeding is the low annual
precipitation.

Proper timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

This map unit is in capability subclasses lle, irrigated, and
llle, nonirrigated.

38-Ellisforde silt loam, 5 to 15 percent slopes. This
very deep, well drained soil is on terraces. It formed in
lacustrine sediment that has a mantle of loess. The native
vegetation is mainly grasses and shrubs. Elevation is
1,300 to 1,600 feet. The average annual precipitation is
about 10 inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about 140
days.

Typically, the surface layer is grayish brown silt loam 9
inches thick. The subsoil is pale brown silt loam 12 inches
thick. The upper 6 inches of the substratum is pale brown
very fine sandy loam, and the lower part to a depth of 60
inches or more is light brownish gray and light gray silt loam.
The soil is calcareous in the substratum.

Permeability of this Ellisforde soil is moderately slow.
Available water capacity is high. Effective rooting depth is
60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

Included in this unit is about 20 percent Farrell very fine
sandy loam and eroded soils in convex areas.

This unit is used for nonirrigated crops, for irrigated
cultivated crops, hay, and pasture, and as rangeland.

If this unit is used for nonirrigated crops, the main
limitations are the hazard of water erosion and the low
annual precipitation. Because precipitation is not sufficient for
annual cropping, a cropping system that includes winter
wheat and summer fallow is most suitable. Production of
winter wheat is higher than that of spring wheat. Water
erosion is reduced if fall grain is seeded early and stubble
mulch tillage is used. Chiseling or subsoiling the stubble
field across the slope reduces runoff. Terraces also can be
used to control runoff. Erosion from the concentrated flow of
water is reduced by shaping waterways and seeding
them to permanent cover.

If this unit is used for irrigated crops, the main limitations
are the hazard of water erosion and steepness of slope. The
unit is poorly suited to row crops, but it is suited to such high-
residue, close-growing crops as small grain and alfalfa.

Because of the steepness of slope, sprinkler, drip, or
trickle irrigation is suited to this unit. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration, and
reduce the water intake rate. Using a cropping system that
includes close-growing, high-residue crops in the
rotation reduces water erosion. Proper management of hay
and pasture helps to control erosion. Land smoothing
operations that include deep cuts can expose the calcareous
substratum.



The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. If the range is overgrazed, the proportion
of preferred forage plants such as bluebunch
wheatgrass and ldaho fescue decreases and the
proportion of less preferred forage plants such as
sagebrush and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating,
and chemical treatment.

This unit is suited to rangeland seeding. The main
limitation for seeding is the low annual precipitation. Proper
timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

This map unit is in capability subclasses Ve,
irrigated, and llle, nonirrigated.

39-Entiat-Rock outcrop complex, 25 to 65 percent
slopes. This map unit is on hillsides. The native vegetation is
mainly grasses, shrubs, and scattered trees. Elevation is
1,500 to 2,500 feet. The average annual precipitation is
about 11 inches, the average annual temperature is
about 50 degrees F, and the average frost-free season is
about 150 days.

This unit is 50 percent Entiat gravelly fine sandy loam and
30 percent Rock outcrop. The Entiat soil is in concave and
smooth areas, and Rock outcrop is in convex areas. The
components of this unit are so intricately intermingled that is
was not practical to map them separately at the scale used.

Included in this unit is about 20 percent soils that have
decomposing granodiorite at a depth of less than 14 inches
or more than 40 inches and soils that have a stony or very
stony surface layer.

The Entiat soil is shallow and well drained. It formed in
loess and in material weathered from granodiorite.
Typically, the surface layer is dark grayish brown and
brown gravelly fine sandy loam 9 inches thick. The subsoil is
brown very gravelly sandy loam. Decomposing granodiorite
is at a depth of 15 inches. Depth to granodiorite or granite
ranges from 14 to 20 inches.

Permeability of this Entiat soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth is 14 to 20 inches. Runoff is rapid, and the hazard of
water erosion is high.

Rock outcrop consists of areas of exposed
granodiorite.

This unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Thurber needlegrass, and big
sagebrush. The production of forage is limited by the
very low available water capacity, the areas of
Rock outcrop, and steepness of slope. If the range is
overgrazed, the proportion of preferred forage
plants such as bluebunch wheatgrass decreases and
the proportion of less preferred forage plants such as

cheatgrass and big sagebrush increases. Seeding generally is
not practical because of the areas of Rock outcrop, the very
low available water capacity, steepness of slope, and low
annual precipitation.

This map unit is in capability subclass
Vlls, nonirrigated.

40-Ephrata fine sandy loam, 0 to 2 percent slopes.
This very deep, well drained soil is on terraces. It formed in
gravelly glacial outwash that is mixed with loess in the upper
part. Elevation is 500 to 1,300 feet. The native vegetation
is mainly grasses and shrubs. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average
frost-free season is about 170 days.

Typically, the surface layer is light brownish gray fine
sandy loam 9 inches thick. The subsoil is pale brown
gravelly fine sandy loam 14 inches thick. The
substratum to a depth of 60 inches or more is gray
extremely gravelly coarse sand. The sail is calcareous in the
substratum.

Permeability of this Ephrata soil is moderately rapid to the
substratum and very rapid through it. Available water
capacity is moderate. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. The hazard of soil blowing is high.

Included in this unit is about 15 percent Malaga
gravelly sandy loam. Also included are small areas
of Ephrata soils that have slopes of more than 2 percent
and a few areas of soils that have a surface layer and
subsoil of very fine sandy loam.

This unit is used for irrigated cultivated crops, hay, and
pasture and as homesites.

If this unit is used for irrigated crops, the main
limitations are the hazard of soil blowing and the
moderate available water capacity. Many kinds of
cultivated crops, such as sugar beets, potatoes, corn,
beans, peas, alfalfa, and small grain, can be grown under
irrigation. Furrow, corrugation, trickle, drip, or sprinkler
irrigation systems are suited to this unit.

Using a cropping system that includes close-
growing, high-residue crops in the rotation and
maintaining crop residue on the surface reduce erosion.
Winter cover crops also protect the soil from erosion. If
maintained on the surface, residue from these crops reduces
soil blowing in spring. Soil blowing is also reduced by
practicing minimum tillage, which reduces pulverization of
the soil. To avoid exposing the extremely gravelly
coarse sand, land smoothing operations that include only
shallow cuts are advisable.

This unit is well suited to homesite development. Soil
blowing can be a problem on construction sites. Cutbanks
are not stable and are subject to caving in. Mulching,
fertilization, and irrigation are needed to establish lawn
grasses and other small plants.

The main limitation for septic tank absorption fields is the
risk of seepage. If the density of housing is moderate



to high, community sewage systems are needed
to prevent contamination of nearby water supplies.
This map unit is in capability subclass lle, irrigated.

41-Ephrata fine sandy loam, 2 to 5 percent slopes.
This very deep, well drained soil is on terraces. It
formed in gravelly glacial outwash that is mixed with loess in
the upper part. The native vegetation is mainly grasses and
shrubs. Elevation is 500 to 1,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average
frost-free season is about 170 days.

Typically, the surface layer is light brownish gray
fine sandy loam 9 inches thick. The subsoil is pale brown
gravelly fine sandy loam 14 inches thick. The
substratum to a depth of 60 inches or more is gray
extremely gravelly coarse sand. The soil is calcareous in, the
substratum.

Permeability of this Ephrata soil is moderately rapid
to the substratum and very rapid through it. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is slow, and hazard of water erosion
is slight. The hazard of soil blowing is high.

Included in this unit is about 15 percent Malaga gravelly
sandy loam, Malaga cobbly sandy loam, and Ephrata soils
that have slopes of more than 5 percent.

This unit is used for irrigated cultivated crops, hay, and
pasture and as homesites.

If this unit is used for irrigated crops, the main limitations
are the hazards of soil blowing and water erosion. Many
kinds of cultivated crops, such as small grain, sugar beets,
potatoes, beans, corn, alfalfa, and peas, can be grown
under irrigation. Furrow, corrugation, trickle, drip, or
sprinkler irrigation systems are suited to this unit.
Corrugation irrigation is suited to close-growing crops.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover
crops also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing
in spring. Soil blowing is also reduced by practicing
minimum tillage, which reduces pulverization of the soil. To
avoid exposing the extremely gravelly coarse sand,
land smoothing operations that include only shallow cuts are
advisable.

This unit is well suited to homesite development. Soil
blowing can be a problem on construction sites. Cutbanks
are not stable and are subject to caving in. Mulching,
fertilization, and irrigation are needed to establish lawn
grasses and other small plants.

The main limitation for septic tank absorption fields is the
risk of seepage. If the density of housing is moderate to
high, community sewage systems are needed to
prevent contamination of nearby water supplies.

This map unit is in capability subclass lle, irrigated.

42-Ephrata fine sandy loam, 5 to 10 percent slopes.
This very deep, well drained soil is on terraces. It formed in
gravelly glacial outwash that is mixed with loess in the
upper part. The native vegetation is mainly grasses and
shrubs. Elevation is 500 to 1,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average
frost-free season is about 170 days.

Typically, the surface layer is light brownish gray
fine sandy loam 9 inches thick. The subsoil is pale brown
gravelly fine sandy loam 14 inches thick. The substratum to a
depth of 60 inches or more is gray extremely gravelly coarse
sand.

Permeability of this Ephrata soil is moderately rapid to the
substratum and very rapid through it. Available water
capacity is moderate. Effective rooting depth is 60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate. The hazard of soil blowing is high.

Included in this unit is about 15 percent Malaga gravelly
sandy loam, Malaga cobbly sandy loam, and Ephrata
soils that have slopes of more than 10 percent.

This unit is used mainly for irrigated cultivated crops. It is
also used as rangeland, irrigated pasture, and
homesites.

If this unit is used for irrigated crops, the main limitations
are the hazards of soil blowing and water erosion and
steepness of slope. Many kinds of cultivated crops, such as
small grain, sugar beets, potatoes, beans, corn, alfalfa, and
peas, can be grown under irrigation. Because of the
steepness of slope, sprinkler, drip, or trickle irrigation is best
suited to this unit. Minimum tillage helps to maintain the tilth
of the surface layer, increases the water intake rate, and
reduces water erosion.

Using a cropping system that includes close-
growing, high-residue crops in the rotation and maintaining
crop residue on the surface reduce erosion. Winter cover
crops also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing minimum
tillage, which reduces pulverization of the soil. To avoid
exposing the extremely gravelly coarse sand, land smoothing
operations that include only shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Thurber needlegrass, Sandberg
bluegrass, and big sagebrush. If the range is
overgrazed, the proportion of preferred forage plants such
as bluebunch wheatgrass and Thurber needlegrass
decreases and the proportion of less preferred forage plants
such as big sagebrush, rabbitbrush, and cheatgrass
increases. Areas that are heavily infested with undesirable
shrubs can be improved by such methods as railing,
chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitation for seeding is the low annual precipitation.



Proper timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

This unit is well suited to homesite development. Soil
blowing can be a problem on construction sites. Cutbanks
are not stable and are subject to caving in. Mulching,
fertilization, and irrigation are needed to establish
lawn grasses and other small plants.

The main limitation for septic tank absorption fields is the
risk of seepage. If the density of housing is moderate to
high, community sewage systems are needed to
prevent contamination of nearby water supplies.

This map unit is in capability subclasses llle,
irrigated, and Ve, nonirrigated.

43-Ephrata gravelly sandy loam, 0 to 2 percent
slopes. This very deep, well drained soil is on terraces. It
formed in gravelly glacial outwash that is mixed with loess in
the upper part. The native vegetation is mainly grasses and
shrubs. Elevation is 500 to 1,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average
frost-free season is about 170 days.

Typically, the surface layer is light brownish gray gravelly
sandy loam 9 inches thick. The subsoil is pale brown
gravelly sandy loam 14 inches thick. The substratum to
a depth of 60 inches or more is gray extremely gravelly
coarse sand. The soil is calcareous in the substratum.

Permeability of this Ephrata soil is moderately rapid
to the substratum and very rapid through it. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight.

Included in this unit is about 15 percent Malaga gravelly
sandy loam, Malaga cobbly sandy loam, Malaga stony sandy
loam, and Ephrata soils that have slopes of more than 2
percent.

This unit is used for irrigated cultivated crops, hay,
and pasture and as rangeland.

If this unit is used for irrigated crops, the main
limitation is the moderate available water capacity.
Many kinds of cultivated crops, such as small grain,
sugar beets, potatoes, beans, corn, alfalfa, and peas, can
be grown under irrigation. Furrow, corrugation, trickle, drip,
or sprinkler irrigation systems are suited to this unit.
Minimum tillage helps to maintain the tilth of the surface
layer, increases the water intake rate, and reduces
water erosion. Using a cropping system that includes
close-growing, high-residue crops in the rotation and
maintaining crop residue on the surface reduce water
erosion. To avoid exposing the extremely gravelly coarse
sand, land smoothing operations that include only
shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Thurber needlegrass, Sandberg
bluegrass, and big sagebrush. If the range is overgrazed,

the proportion of preferred forage plants such as
bluebunch wheatgrass and Thurber needlegrass
decreases and the proportion of less preferred forage
plants such as big sagebrush, rabbitbrush, and
cheatgrass increases. Areas that are heavily
infested with undesirable shrubs can be improved
by such methods as railing, chaining, beating, and
chemical treatment.

This unit is suited to rangeland seeding. The main
limitation for seeding is the low annual precipitation.
Proper timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

This map unit is in capability subclasses llIs,
irrigated, and IVs, nonirrigated.

44-Ephrata gravelly sandy loam, 2 to 5 percent
slopes. This very deep, well drained soil is on terraces. It
formed in gravelly glacial outwash that is mixed with loess
in the upper part. The native vegetation is mainly grasses
and shrubs. Elevation is 500 to 1,300 feet. The average
annual precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 170 days.

Typically, the surface layer is light brownish gray gravelly
sandy loam 9 inches thick. The subsoil is pale brown gravelly
sandy loam 14 inches thick. The substratum to a depth of 60
inches or more is gray extremely gravelly coarse sand. The
soil is calcareous in the substratum.

Permeability of this Ephrata soil is moderately rapid to the
substratum and very rapid through it. Available water
capacity is moderate. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight.

Included in this unit is about 15 percent Malaga gravelly
sandy loam, Malaga cobbly sandy loam, Malaga stony sandy
loam, and Ephrata soils that have slopes of more than 5
percent.

This unit is used for irrigated cultivated crops, hay, and
pasture and as rangeland.

If this unit is used for irrigated crops, the main limitations
are the hazard of water erosion and the moderate available
water capacity. Many kinds of cultivated crops, such as small
grain, sugar beets, potatoes, beans, corn, alfalfa, and peas,
can be grown under irrigation. Furrow, corrugation, trickle,
drip or sprinkler irrigation systems are suited to this
unit. Corrugation irrigation is suited to close-growing
crops. Using a cropping system that includes close-
growing, high-residue crops in the rotation and maintaining
crop residue on the surface reduce water erosion. Minimum
tillage helps to maintain the tilth of the surface layer,
increases the water intake rate, and reduces water erosion.
To avoid exposing the extremely gravelly coarse sand, land
smoothing operations that include only shallow cuts are
advisable.



The potential plant community on this unit is mainly
bluebunch wheatgrass, Thurber needlegrass, Sandberg
bluegrass, and big sagebrush. If the range is overgrazed, the
proportion of preferred forage plants such as bluebunch
wheatgrass and Thurber needlegrass decreases and the
proportion of less preferred forage plants such as big
sagebrush, rabbitbrush, and cheatgrass increases.
Areas that are heavily infested with undesirable
shrubs can be improved by such methods as railing,
chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitation for seeding is the low annual precipitation.
Proper timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

This map unit is in capability subclasses lle, irrigated, and
IVe, nonirrigated.

45-Ephrata-Malaga complex, 0 to 5 percent slopes.
This map unit is on terraces. The native vegetation is
mainly grasses and shrubs. Elevation is 1,100 to 1,300
feet. The average annual precipitation is about 7 inches,
the average annual temperature is about 50 degrees F,
and the average frost-free season is about 170 days.

This unit is 45 percent Ephrata gravelly sandy loam and 40
percent Malaga cobbly sandy loam. The Ephrata soil is on
mounds, and the Malaga soil is between mounds. The
mounds are 20 to 30 feet in diameter, 6 to 30 feet apart, the
1/2 foot to 2 feet high. They have been leveled in cultivated
areas. The components of this unit are so intricately
intermingled that it was not practical to map them separately
at the scale used.

Included in this unit is about 10 percent Malaga gravelly
sandy loam on mounds. Also included is about 5 percent
Malaga stony sandy loam and Malaga very cobbly
sandy loam between mounds.

The Ephrata soil is very deep and well drained. It formed in
gravelly glacial outwash that is mixed with loess in the upper
part. Typically, the surface layer is light brownish gray
gravelly sandy loam 9 inches thick. The subsoil is pale brown
gravelly sandy loam 14 inches thick. The substratum to a
depth of 60 inches or more is gray extremely gravelly
coarse sand. The soil is calcareous in the substratum.

Permeability of the Ephrata soil is moderately rapid to the
substratum and very rapid through it. Available water
capacity is moderate. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight.

The Malaga soil is very deep and somewhat excessively
drained. It formed in glacial outwash. Typically, the surface
layer is brown cobbly sandy loam 6 inches thick. The upper
5 inches of the subsaoil is pale brown gravelly sandy loam,
and the lower 7 inches is pale brown very gravelly sandy
loam. The substratum to

a depth of 60 inches or more is gray extremely gravelly
coarse sand. The soil is calcareous in the substratum.

Permeability of the Malaga soil is moderately rapid to the
substratum and very rapid through it. Available water
capacity is low. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.

This unit is used as rangeland, for irrigated cultivated
crops, hay, and pasture, and as homesites.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, Thurber
needlegrass, and big sagebrush. The production of forage is
limited by the low available water capacity of the Malaga soil.
If the range is overgrazed, the proportion of preferred forage
plants such as bluebunch wheatgrass and Thurber
needlegrass decreases and the proportion of less
preferred forage plants such as big sagebrush, rabbitbrush,
and cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are cobbles on the surface of the
Malaga soil, the restricted available water capacity,
and low annual precipitation. Proper timing of
seeding is critical to the establishment of seedlings. This
unit can be seeded to adapted grasses.

If this unit is used for irrigated crops, the main limitations
are cobbles on the surface of the Malaga soil and the
restricted water capacity. The main irrigated crops are
alfalfa, grasses, and small grain. Sprinkler, drip, or
trickle irrigation is suited to this unit. Because of the
restricted available water capacity, most crops need
frequent, light applications of water. Tillage is limited by
cobbles on the surface of the Malaga soil. Proper
management of hay and pasture helps to control erosion.
To avoid exposing the extremely gravelly coarse sand,
land smoothing operations that include only shallow cuts are
advisable.

This unit is poorly suited to homesite development. The
main limitation is cobbles on the surface of the Malaga soil,
which may interfere with the ease of excavation for footings.
Cutbanks are not stable and are subject to caving in.
Mulching, fertilization, and irrigation are needed to
establish lawn grasses and other small plants.

The main limitation for septic tank absorption fields is the
risk of seepage. If the density of housing is moderate to
high, community sewage systems are needed to prevent
contamination of nearby water supplies. Cobbles on
the Malaga soil can interfere with the placement of
absorption lines.

This map unit is in capability subclasses Ve,
irrigated, and Vle, nonirrigated.

46-Ephrata-Malaga complex, 5 to 15 percent
slopes. This map unit is on terraces. The native



vegetation is mainly grasses and shrubs. Elevation is 1,100
to 1,300 feet. The average annual precipitation is
about 7 inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about 170
days.

This unit is 40 percent Ephrata gravelly sandy loam
and 35 percent Malaga cobbly sandy loam. The
Ephrata soil is on mounds, and the Malaga soil is between
mounds. The mounds are 20 to 30 feet in diameter, 6 to 30
feet apart, and 1/2 foot to 2 feet high. They have been
leveled in cultivated areas. The components of this unit are
so intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit is about 15 percent Malaga gravelly
sandy loam on mounds. Also included is about 10
percent Malaga stony sandy loam and Malaga cobbly sandy
loam between mounds.

The Ephrata soil is very deep and well drained. It formed in
gravelly glacial outwash that is mixed with loess in the upper
part. Typically, the surface layer is light brownish gray
gravelly sandy loam 9 inches thick. The subsoil is pale
brown gravelly sandy loam 14 inches thick. The
substratum to a depth of 60 inches or more is pale brown
very gravelly sandy loam and gray extremely gravelly
coarse sand. The soil is calcareous in the substratum.

Permeability of the Ephrata soil is moderately rapid to the
substratum and very rapid through it. Available water
capacity is moderate. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight.

The Malaga soil is very deep and somewhat
excessively drained. It formed in gravelly glacial outwash
that is mixed with loess in the upper part. Typically, the
surface layer is brown cobbly sandy loam 6 inches thick. The
upper part of the subsoil is pale brown gravelly sandy loam
5 inches thick, and the lower part is pale brown gravelly
sandy loam 7 inches thick. The substratum to a depth of
60 inches or more is dark gray extremely gravelly coarse
sand. The soil is calcareous in the substratum.

Permeability of the Malaga soil is moderately rapid to the
substratum and very rapid through it. Available water
capacity is low. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.

This unit is used mainly as rangeland. It is also
used forirrigated cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, Thurber
needlegrass, and big sagebrush. The production of forage is
limited by the low available water capacity of the Malaga
soil. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass and
Thurber needlegrass decreases and the proportion of less
preferred forage plants such as big sagebrush, rabbitbrush,
and cheatgrass increases. Areas

that are heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining,
beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are cobbles on the surface and the
low available water capacity of the Malaga soil and the low
annual precipitation. Proper timing of seeding is critical to
the establishment of seedlings. This unit can be seeded to
adapted grasses.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, cobbles on the surface of the
Malaga soil, and the restricted available water capacity. The
main irrigated crops are alfalfa, grasses, and small grain.
Because of the cobbles on the surface of the Malaga soil
and steepness of slope, sprinkler, drip, or trickle irrigation is
best suited to this unit. Because of restricted water capacity,
most crops need frequent, light applications of water. Tillage
is limited by the cobbles on or near the surface of the
Malaga soil. To avoid exposing the extremely gravelly coarse
sand, land smoothing operations that include only shallow
cuts are advisable.

This map unit is in capability subclasses Ve, irrigated, and
Vle, nonirrigated.

47-Esquatzel silt loam. This very deep, well drained soil
is on alluvial plains. It formed in alluvium. Slope is 0 to 2
percent. The native vegetation is mainly grasses and shrubs.
Elevation is 600 to 2,000 feet. The average annual
precipitation is about 9 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 145 days.

Typically, the surface layer is brown silt loam 7 inches
thick. The upper part of the underlying material is brown silt
loam 45 inches thick, and the lower part to a depth of 60
inches or more is brown very fine sandy loam. The soil is
calcareous in the underlying material.

Permeability of this Esquatzel soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. This soil is subject to rare periods of flooding in March
through April. The soil is subject to streambank erosion.

Included in this unit is about 25 percent Cleman very
fine sandy loam and somewhat poorly drained soils.

This unit is used mainly for irrigated cultivated crops,
hay, and pasture, as homesites, and for nonirrigated
crops. It is also used as rangeland.

This unit is well suited to irrigated crops. Many kinds of
cultivated crops, such as small grain, sugar beets, potatoes,
beans, corn, alfalfa, and peas, can be grown under
irrigation. Furrow, corrugation, trickle, drip, or sprinkler
irrigation systems are suited to this unit. If furrow or
corrugation irrigation systems are used, tilling the soil before
applying irrigation water can increase the water intake rate;
however, it also can increase the risk of erosion. Erosion can
be minimized by reducing the



size of the irrigation stream. Sprinkler irrigation systems
should be managed to avoid excessive water
application rates, which cause puddling, impair aeration, and
reduce the water intake rate. Returning crop residue to the
soil and chiseling, when needed, increase the water
intake rate. Minimum tillage helps to maintain the tilth of the
surface layer and also increases the water intake rate.

If this unit is used for nonirrigated crops, the main limitation
is the low annual precipitation. Because precipitation is not
sufficient for annual cropping, a cropping system that
includes winter wheat and summer fallow is most suitable.
Production of spring wheat and barley is low, and the small
amount of straw produced must be managed carefully to
control erosion. Water erosion is reduced if fall grain is
seeded early and stubble mulch tillage is used.

The potential plant community on this unit is mainly basin
wildrye, bluebunch wheatgrass, and Sandberg bluegrass. If
the range is overgrazed, the proportion of preferred
forage plants such as bluebunch wheatgrass
decreases and the proportion of less preferred forage
plants such as big sagebrush, rabbitbrush, and cheatgrass
increases. Areas that are heavily infested with
undesirable shrubs can be improved by such methods
asrailing, chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitation for seeding is the low annual precipitation.

Proper timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

This unit is poorly suited to homesite development. The
main limitation for use as homesites and for septic tank
absorption fields is the hazard of flooding. Dustiness can be
a problem on large construction sites. Mulching,
fertilization, and irrigation are needed to establish lawn
grasses and other small plants.

This map unit is in capability class I, irrigated, and
subclass llic, nonirrigated.

48-Farrell very fine sandy loam, 0 to 5 percent
slopes. This very deep, well drained soil is on terraces. It
formed in glaciofluvial deposits that have a mantle of loess.
The native vegetation is mainly grasses and shrubs.
Elevation is 1,300 to 1,800 feet. The average annual
precipitation is about 11 inches, the average annual
temperature is about 50 degrees F, and the average
frost-free season is about 140 days.

Typically, the surface layer is grayish brown very fine sandy
loam 8 inches thick. The subsoil is brown very fine sandy
loam 12 inches thick. The upper 20 inches of the
substratum is light brownish gray fine sandy loam,
and the lower part to a depth of 60 inches or more is pale
brown silt loam and very fine sandy loam. The soil is
calcareous in the substratum.

Permeability of this Farrell soil is moderate. Available
water capacity is high. Effective rooting depth is 60

inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is moderate.

Included in this unit is about 10 percent Ellisforde silt loam,
Magallon sandy loam, and soils that have a loamy fine sand
surface layer. Also included is about 25 percent soils that are
calcareous at a depth of more than 40 inches.

This unit is used for nonirrigated crops, as rangeland, and
for irrigated cultivated crops, hay, and pasture.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation and the hazard of
soil blowing. Because precipitation is not sufficient for annual
cropping, a cropping system thatincludes winter wheat and
summer fallow is most suitable. Soil blowing is reduced if fall
grain is seeded early, rows are established at right angles to
the prevailing wind, and stubble mulch tillage is used.
Chiseling or subsoiling the stubble field across the slope
reduces runoff.

If this unit is used for irrigated crops, the main
limitations are the hazards of soil blowing and water
erosion. The main irrigated crops are small grain and
alfalfa.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation systems are suited to this unit. Corrugation
irrigation is suited to close-growing crops. If furrow or
corrugation irrigation systems are used, tilling the soil before
applying irrigation water can increase the water intake rate;
however, it also can increase the risk of erosion. Erosion
can be minimized by reducing the size of the irrigation
stream. Sprinkler irrigation systems should be
managed to avoid excessive water application rates, which
cause puddling, impair aeration, and reduce the water intake
rate. Using a cropping system that includes close-growing,
high-residue crops in the rotation reduces water erosion and
soil blowing. Land smoothing operations that include deep
cuts can expose the calcareous substratum.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Idaho fescue, Sandberg bluegrass,
and big sagebrush. If the range is overgrazed, the
proportion of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less preferred
forage plants such as big sagebrush and cheatgrass
increases. Areas that are heavily infested with
undesirable shrubs can be improved by such methods
as railing, chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
the hazard of soil blowing. Proper timing of seeding is critical
to the establishment of seedlings. The unit can be seeded to
adapted grasses.

This map unit is in capability subclasses lle, irrigated, and
Ille, nonirrigated.



49-Farrell very fine sandy loam, 5 to 10 percent slopes.
This very deep, well drained soil is on terraces. It
formed in glaciofluvial deposits that have a mantle of
loess. The native vegetation is mainly grasses and
shrubs. Elevation is 1,300 to 1,800 feet. The average
annual precipitation is about 11 inches, the average
annual temperature is about 50 degrees F, and the
average frost-free season is about 140 days.

Typically, the surface layer is grayish brown very
fine sandy loam 8 inches thick. The subsoil is brown very
fine sandy loam 12 inches thick. The upper 20 inches of the
substratum is light brownish gray fine sandy loam,
and the lower part to a depth of 60 inches or more is pale
brown silt loam and veryfine sandy loam. The soil is
calcareous in the substratum.

Permeability of this Farrell soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches
or more. Runoff is medium, and the hazard of water erosion
is moderate. The hazard of soil blowing is moderate.

Included in this unit is about 10 percent Ellisforde silt
loam, Magallon sandy loam, and soils that have a loamy fine
sand surface layer. Also included is about 25 percent soils
that are calcareous at a depth of more than 40 inches.

This unit is used for nonirrigated crops, for irrigated
cultivated crops, hay, and pasture, and as rangeland.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation and the
hazard of soil blowing. Because precipitation is not
sufficient for annual cropping, a cropping system that
includes winter wheat and summer fallow is most
suitable. Production of spring wheat and barley is
low, and the small amount of straw produced must be
carefully managed to control erosion. Soil blowing and
water erosion are reduced if fall grain is seeded early,
rows are established at right angles to the prevailing wind,
and stubble mulch tillage is used. Stripcropping also
reduces soil blowing. Chiseling or subsoiling the stubble
field across the slope reduces runoff.

If this unit is used for irrigated crops, the main
limitations are the hazards of water erosion and soll
blowing and steepness of slope. The main irrigated
cultivated crops are small grain and alfalfa.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration,
and reduce the water intake rate. When growing row
crops, pitting or forming small basins between the rows
reduces runoff and water erosion. Returning crop residue to
the soil and chiseling, when needed, increase the water
intake rate. Minimum tillage helps to maintain the tilth of
the surface layer, increases the water intake rate, and
reduces water erosion.

Using a cropping system that includes close-
growing, high-residue crops in the rotation and
maintaining crop

residue on the surface reduce erosion. Winter cover crops
also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Land smoothing operations that include deep cuts
can expose the calcareous substratum.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, Idaho fescue,
and big sagebrush. If the range is overgrazed, the
proportion of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less
preferred forage plants such as big sagebrush and
cheatgrass increases. Areas that are heavily infested with
undesirable shrubs can be improved by such methods as
railing, chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
the hazard of soil blowing. Proper timing of seeding is
critical to the establishment of seedlings. This unit can be
seeded to adapted grasses.

This map unit is in capability subclass llle, irrigated and
nonirrigated.

50-Finley gravelly fine sandy loam, 0 to 15 percent
slopes. This verydeep, well drained soil is on alluvial fans. It
formed in gravelly alluvium. The native vegetation is
mainly grasses and shrubs. Elevation is 600 to 1,500
feet. The average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F, and the
average frost-free season is about 160 days.

Typically, the surface layer is brown gravelly fine
sandy loam 8 inches thick. The subsoil is brown very
gravelly sandy loam 15 inches thick. The substratum to a
depth of 60 inches or more is light brownish gray extremely
gravelly loamy sand. The soil is calcareous in the
substratum.

Permeability of this Finley soil is moderately rapid to the
substratum and very rapid through it. Available water
capacity is low. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight. This
soil is subject to rare periods of flooding.

Included in this unit is about 25 percent Finley soils that
are calcareous at a depth of less than 14 inches. Also
included is about 5 percent soils that are cobbly or stony.

This unit is used mainly as rangeland. It is also used for
irrigated cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Thurber
needlegrass, Sandberg bluegrass, and big sagebrush. The
production of forage is limited by the low available water
capacity. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass and
Thurber needlegrass decreases and the proportion of less
preferred forage plants such as big sagebrush,



rabbitbrush, and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining,
beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
low available water capacity. Proper timing of seeding is
critical to the establishment of seedlings. This unit can be
seeded to adapted grasses.

If this unit is used for irrigated crops, the main limitations
are the hazard of water erosion, steepness of slope, and
the low available water capacity. The unit is poorly suited to
row crops, but it is suited to such high-residue, close-
growing, crops as small grain, alfalfa, and grasses.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Because of the low
available water capacity, most crops need frequent
applications of water. Using a cropping system that includes
close-growing, high-residue crops in the rotation
reduces water erosion. To avoid exposing the
extremely gravelly loamy sand, land smoothing
operations that include only shallow cuts are advisable.

This map unit is in capability subclasses Ve,
irrigated, and Vle, nonirrigated.

51-Finley very cobbly fine sandy loam, 0 to 15
percent slopes. This very deep, well drained soil is on
terraces. It formed in gravelly alluvium. The native
vegetation is mainly grasses and shrubs. Elevation is
600 to 1,500 feet. The average annual precipitation is about
8 inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about 160
days.

Typically, the surface layer is brown very cobbly fine
sandy loam 8 inches thick. The subsoil is brown extremely
cobbly fine sandy loam and verycobbly sandy loam 15
inches thick. The substratum to a depth of 60 inches or
more is light brownish gray very cobbly loamy sand and
extremely cobbly loamy sand. The soil is calcareous in the
substratum.

Permeability of this Finley soil is moderately rapid to the
substratum and very rapid through it. Available water
capacity is low. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.

Included in this unit is about 25 percent Finley soils that
are calcareous at a depth of less than 14 inches. Also
included is about 5 percent soils that are stony or gravelly
and soils that are subject to rare periods of flooding.

This unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Thurber
needlegrass, Sandberg bluegrass, and big sagebrush. The
production of forage is limited by the low available water
capacity. If the range is overgrazed, the proportion

of preferred forage plants such asbluebunch wheatgrass and
Thurber needlegrass decreases and the proportion of
less preferred forage plants such as big sagebrush,
rabbitbrush, and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating,
and chemical treatment. Seeding on this unit generally is not
practical because of cobbles on the surface, the low available
water capacity, and the low annual precipitation.

This map unit is in capability subclass Vs,
nonirrigated.

52-Finley-Taunton complex, 0 to 5 percent
slopes. This map unit is on alluvial fans. The native
vegetation is mainly grasses and shrubs. Elevation is
800 to 1,500 feet. The average annual precipitation is about 7
inches, the average annual temperature is about 50 degrees F,
and the average frost-free season is about 170 days.

This unit is 40 percent Finley veryfine sandy loam and 35
percent Taunton silt loam. The Finley soil is in concave and
smooth areas along drainageways, and the Taunton soil
is in convex and smooth areas between drainageways. The
components of this unit are so intricately intermingled that it
was not practical to map them separately at the scale used.

Included in this unit is about 25 percent Scoon silt loam,
Finley very cobbly fine sandy loam, Finley gravelly fine sandy
loam, Taunton loamy fine sand, and Finley soils that have
slopes of more than 5 percent.

The Finley soil is verydeep and well drained. It formed in
gravelly alluvium. Typically, the surface layer is brown
very fine sandy loam 8 inches thick. The subsoil is brown very
gravelly sandy loam 15 inches thick. The substratum to a
depth of 60 inches or more is light brownish gray extremely
gravelly loamy sand. The soil is calcareous in the substratum.

Permeability of the Finley soil is moderately rapid to the
substratum and very rapid through it. Available water
capacity is low. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight. The
hazard of soil blowing is high. This soil is subject to rare
periods of flooding.

The Taunton soil is well drained. It is moderately deep over a
hardpan. The soil formed in loess and alluvium. Typically, the
surface layer is brown silt loam 8 inches thick. The subsoil is
pale brown silt loam 11 inches thick. The substratum is pale
brown silt loam and gravelly silt loam 8 inches thick. A
hardpan is at a depth of 27 inches. The soil is calcareous in
the substratum. Depth to the hardpan ranges from 20 to 40
inches.

Permeability of this Taunton soil is moderate above
the hardpan and very slow through it. Available water capacity
is moderate. Effective rooting depth is 20 to 40 inches. Runoff
is slow, and the hazard of water erosion is slight.



This unit is used as rangeland and for irrigated
cultivated crops, orchards, hay, and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Sandberg
bluegrass, and big sagebrush. The production of forage
is limited by the low available water capacity and the hazard
of soil blowing on the Finley soil. If the range is overgrazed,
the proportion of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less
preferred forage plants such as cheatgrass and big
sagebrush increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the hazard of soil blowing on the
Finley soil, the low annual precipitation, and the restricted
available water capacity. Proper timing of seeding is critical
to the establishment of seedlings. This unit can be seeded to
adapted grasses.

If this unit is used for irrigated crops, the main limitations
are the hazard of water erosion and the hazard of soll
blowing and low available water capacity on the Finley soil.
Many kinds of cultivated crops, such as small grain,
sugar beets, potatoes, corn, alfalfa, beans, and peas,
can be grown under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler irrigation
systems are suited to this unit. Corrugation irrigation is
suited to close-growing crops. Sprinkler irrigation systems
should be managed to avoid excessive water application
rates, which cause puddling, impair aeration, and reduce the
water intake rate. Because of the low available water
capacity of the Finley soil, most crops need frequent
applications of water. Returning crop residue to the soil and
chiseling, when needed, increases the water intake rate.
Minimum tillage helps to maintain the tilth of the surface
layer, increases the water intake rate, and reduces water
erosion.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce water erosion. Winter
cover crops also protect the soil from erosion. If maintained
on the surface, residue from these crops reduces soil
blowing in spring. Erosion in orchards is reduced by
growing perennial cover crops. To avoid exposing the
very gravelly material in the Finley soil and the hardpan in
the Taunton soil, land smoothing operations that include
only shallow cuts are advisable.

This map unit is in capability subclasses Ve, irrigated, and
Vle, nonirrigated.

53-Finley-Taunton complex, 5 to 10 percent slopes.
This map unit is on alluvial fans. The native vegetation is
mainly grasses and shrubs. Elevation is 800 to 1,500
feet. The average annual precipitation is about 7 inches, the
average annual temperature is about 50

degrees F, and the average frost-free season is about 170
days.

This unit is 40 percent Finley very fine sandy loam and 35
percent Taunton silt loam. The Finley soil is in concave and
smooth areas along drainageways, and the Taunton soil
is in convex and smooth areas between drainageways. The
components of this unit are so intricately intermingled that it
was not practical to map them separately at the scale used.

Included in this unit is about 25 percent Scoon silt loam,
Finley very cobbly fine sandy loam, Finley gravelly fine
sandy loam, Taunton loamy fine sand, and Finley and
Taunton soils that have slopes of more than 10 percent.

The Finley soil is very deep and well drained. It formed in
gravelly alluvium. Typically, the surface layer is brown
very fine sandy loam 8 inches thick. The subsoil is brown
very gravelly sandy loam 13 inches thick. The substratum to
a depth of 60 inches or more is light brownish gray
extremely gravelly loamy sand. The soil is calcareous in
the substratum.

Permeability of the Finley soil is moderately rapid to the
substratum and very rapid through it. Available water
capacity is low. Effective rooting depth is 60 inches or more.
Runoff is medium, and the hazard of water erosion is
moderate. The hazard of soil blowing is moderate. This soil is
subject to rare periods of flooding.

The Taunton soil is well drained. It is moderately deep
over a hardpan. The soil formed in loess and alluvium.
Typically, the surface layer is brown silt loam 8 inches thick.
The subsoil is pale brown silt loam 11 inches thick. The
substratum is pale brown and very pale brown silt loam and
gravelly silt loam 8 inches thick. A hardpan is at a depth of
27 inches. The soil is calcareous in the substratum. Depth
to the hardpan ranges from 20 to 40 inches.

Permeability of the Taunton soil is moderate above the
hardpan and very slow through it. Available water capacity is
moderate. Effective rooting depth is 20 to 40 inches. Runoff
is medium, and the hazard of water erosion is moderate.

This unit is used as rangeland and for irrigated
cultivated crops, orchards, hay, and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Sandberg
bluegrass, and big sagebrush. The production of
forage is limited by the low available water capacity and the
hazard of soil blowing on the Finley soil. If the range is
overgrazed, the proportion of preferred forage plants such
as bluebunch wheatgrass decreases and the proportion
of less preferred forage plants such as cheatgrass and big
sagebrush increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation



and the low available water capacity and hazard of soil
blowing on the Finley soil. Proper timing of seeding is
critical to the establishment of seedlings. This unit can be
seeded to adapted grasses.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, the hazard of water erosion, and the
low available water capacity and hazard of soil blowing on
the Finley soil. Many kinds of cultivated crops, such as small
grain, sugar beets, potatoes, corn, alfalfa, beans, and peas,
can be grown under irrigation.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Because of the low
available water capacity of the Finley soil, most crops need
frequent applications of water. Sprinkler irrigation systems
should be managed to avoid excessive water
application rates, which cause puddling, impair
aeration, and reduce the water intake rate. Minimum
tillage helps to maintain the tilth of the surface layer,
increases the water intake rate, and reduces water erosion.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover
crops also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Erosion in orchards is reduced by growing
perennial cover crops. To avoid exposing the very
gravelly material in the Finley soil and the hardpan in the
Taunton soil, land smoothing operations that include only
shallow cuts are advisable.

This map unit is in capability subclasses Ve,
irrigated, and Vle, nonirrigated.

54-Hermiston silt loam. This very deep, well drained soil
is on alluvial plains. It formed in alluvium. Slope is 0 to 2
percent. The native vegetation is mainly grasses and shrubs.
Elevation is 1,600 to 2,300 feet. The average annual
precipitation is about 13 inches, the average annual
temperature is about 47 degrees F, and the average
frost-free season is about 130 days.

Typically, the surface layer is grayish brown and
brown silt loam 21 inches thick. The underlying material to a
depth of 60 inches or more is brown and pale brown silt
loam. The soil is calcareous in the underlying material.

Permeability of this Hermiston soil is moderate.

Available water capacity is high. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. This soil is subject to
occasional periods of flooding in January through April.

Included in this unit is about 25 percent Pedigo silt loam
and soils that have basalt at a depth of less than 60
inches.

This unit is used for nonirrigated crops.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation and the
occasional periods of flooding. Because
precipitation is

not sufficient for annual cropping, a cropping system that
includes winter wheat and summer fallow is most suitable.
Water erosion is reduced if fall grain is seeded early and
stubble mulch tillage is used. Chiseling or subsoiling the
stubble field across the slope reduces runoff.

This map unit is in capability subclass llw,
nonirrigated.

55-Hezel loamy fine sand, 0 to 10 percent slopes.
This very deep, somewhat excessively drained soil is
on terraces. It formed in lacustrine sediment that has a
mantle of eolian sand. The native vegetation is mainly
grasses and shrubs. Elevation is 650 to 1,500 feet. The
average annual precipitation is about 7 inches, the average
annual temperature is about 51 degrees F, and the
average frost-free season is about 170 days.

Typically, the surface layer is grayish brown loamy
fine sand 8 inches thick. The upper 18 inches of the
substratum is grayish brown loamy fine sand and brown
loamy sand, and the lower part to a depth of 60 inches or
more is light brownish gray and pale brown silt loam. The
soil is calcareous in the lower part of the substratum.

Permeability of this Hezel soil is moderately slow.
Available water capacity is high. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is high.

Included in this unit is about 15 percent Quincy loamy fine
sand, Kennewick loamy fine sand, Royal loamy fine sand,
Sagehill very fine sandy loam, and Royal very fine
sandy loam.

This unit is used for irrigated cultivated crops, as
rangeland, and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, the hazard of soil blowing, and
droughtiness. The main irrigated crops are small grain,
potatoes, corn, alfalfa, and grasses. Sprinkler, drip, or
trickle irrigation is suited to this unit. Because of the sandy
texture of the surface layer, most crops need frequent
applications of water. Using a cropping system that includes
close-growing, high-residue crops in the rotation and
maintaining crop residue on the surface reduce erosion.
Winter cover crops also protect the soil from erosion. If
maintained on the surface, residue from these crops reduces
soil blowing in spring. Soil blowing is also reduced by
practicing minimum tillage, which reduces pulverization of the
soil. Land smoothing operations that include deep cuts can
expose the lower part of the substratum, which is
calcareous.

The potential plant community on this unit is mainly
needleandthread, Sandberg bluegrass, bluebunch
wheatgrass, and big sagebrush. The production of
forage is limited by the sandy texture of the surface layer. If
the range is overgrazed, the proportion of preferred forage
plants such as needleandthread decreases and the
proportion of less preferred forage plants such as



rabbitbrush and cheatgrass increases. Areas that are heavily
infested with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical treatment.
Seeding on this unit generally is not practical because of the
hazard of soil blowing and low annual precipitation.

This map unit is in capability subclasses Ve, irrigated, and Vlle,
nonirrigated.

56-Kennewick loamy fine sand, 0 to 5 percent slopes. This
very deep, well drained soil is on terraces. It formed in
lacustrine deposits. The native vegetation is mainly grasses
and shrubs. Elevation is 650 to 1,400 feet. The average annual
precipitation is about 7 inches, the average annual temperature
is about 53 degrees F, and the average frost-free season is
about 175 days.

Typically, the surface. layer is very pale brown loamy fine
sand 9 inches thick. The substratum to a depth of 60 inches
or more is very pale brown silt loam that includes fine layers
of silt. The soil is calcareous throughout.

Permeability of this Kennewick soil is moderately slow.
Available water capacity is high. Effective rooting' depth is 60
inches or more. Runoff is slow, and the hazard of water erosion
is slight. The hazard of soil blowing is high.

Included in this unit is about 25 percent Hezel loamy fine
sand, Kennewick silt loam, soils that have a hardpan at a depth of
40 to 60 inches, and soils adjacent to Royal City that do not
have a stratified substratum and are moderately permeable.

This unit is used as rangeland and for irrigated
cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly
needleandthread, Sandberg bluegrass, bluebunch
wheatgrass, and big sagebrush. The production of forage is
limited by the sandy surface layer. If the range is overgrazed,
the proportion of preferred forage punts such as
needleandthread decreases and the proportion of less
preferred forage plants such as rabbitbrush and cheatgrass
increases. Areas that are heavily infested with undesirable
shrubs can be improved by such methods as railing, chaining,
beating, and chemical treatment. Seeding on this unit generally
is not practical because of the hazard of soil blowing and low
annual precipitation.

If this unit is used for irrigated crops, the main limitations are
the hazards of water erosion and soil blowing and the sandy
texture of the surface layer. The main irrigated crops are small
grain, potatoes, corn, alfalfa, and grasses. Sprinkler, drip, or
trickle irrigation is suited to this unit. Because of the sandy
texture of the surface layer, most crops need frequent
applications of water.

Using a cropping system that includes close-growing, high-
residue crops in the rotation and maintaining crop residue on the
surface reduce erosion. Winter cover crops also protect the
soil from erosion. If maintained on

the surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing minimum
tillage, which reduces pulverization of the soil. Land smoothing
operations that include deep cuts can expose the calcareous
substratum.

This map unit is in capability subclasses Ve, irrigated, and
Vlle, nonirrigated.

57-Kennewick loamy fine sand, 5 to 10 percent slopes.

This very deep, well drained soil is on terraces. It formed in
lacustrine deposits. The native vegetation is mainly grasses
and shrubs. Elevation is 650 to 1,400 feet. The average
annual precipitation is about 7 inches, the average annual
temperature is about 53 degrees F, and the average frost-free
season is about 175 days.

Typically, the surface layer is very pale brown loamy fine
sand 9 inches thick. The substratum to a depth of 60 inches
or more is very pale brown silt loam that includes fine layers
of silt. The sail is calcareous throughout.

Permeability of this Kennewick soil is moderately slow.
Available water capacity is high. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazard of water
erosion is moderate. The hazard of soil blowing is high.

Included in this unit is about 25 percent Hezel loamy fine
sand, Kennewick silt loam, soils that have a hardpan at a depth of
40 to 60 inches, and soils adjacent to Royal City that do not
have a stratified substratum and are moderately permeable.

This unit is used as rangeland and for irrigated
cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly
needleandthread, Sandberg bluegrass, bluebunch
wheatgrass, and big sagebrush. The production of forage is
limited by the sandy texture of the surface layer. If the range is
overgrazed, the proportion of preferred forage plants such as
needleandthread decreases and the proportion of less
preferred forage plants such as rabbitbrush and cheatgrass
increases. Areas that are heavily infested with undesirable
shrubs can be improved by such methods as railing, chaining,
beating, and chemical treatment. Seeding on this unit generally
is not practical because of the hazard of soil blowing and low
annual precipitation.

If this unit is used for irrigated crops, the main limitations are
steepness of slope, the hazards of soil blowing and water erosion,
and the sandy texture surface of the layer. The main irrigated
crops are small grain, potatoes, corn, alfalfa, and grasses.
Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Because of the sandy
texture of the surface layer, most crops need frequent
applications of water.

Using a cropping system that includes close-growing, high-
residue crops in the rotation and maintaining crop residue on
the surface reduce erosion. Winter cover



crops also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing
minimum tillage, which reduces pulverization of the soil. Land
smoothing operations that include deep cuts can expose the
calcareous substratum.

This map unit is in capability subclasses Ve, irrigated,
and Vlle, nonirrigated.

58-Kennewick fine sandy loam, 0 to 2 percent
slopes. This very deep, well drained soil is on terraces. It
formed in lacustrine deposits. The native vegetation is
mainly grasses and shrubs. Elevation is 650 to 1,400
feet. The average annual precipitation is about 7
inches, the average annual temperature is about 53
degrees F, and the average frost-free season is about 175
days.

Typically, the surface layer is very pale brown fine sandy
loam 9 inches thick. The substratum to a depth of 60 inches
or more is very pale brown silt loam that includes fine layers
of silt. The soil is calcareous throughout.

Permeability of this Kennewick soil is moderately slow.
Available water capacity is high. Effective rooting
depth is 60 inches or more. Runoff is slow, and the hazard
of water erosion is slight. The hazard of soil blowing is high.

Included in this unit is about 15 percent Kennewick loamy
fine sand, Sagehill very fine sandy loam, soils that have a
hardpan at a depth of 20 to 60 inches, Kennewick soils that
have slopes of more than 2 percent, and soils adjacent to
Royal City that do not have a stratified substratum and
are moderately permeable. Also included is about 10
percent Kennewick silt loam and Warden silt loam.

This unit is used as rangeland, for irrigated
cultivated crops, hay, and pasture, and as homesites.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Sandberg
bluegrass, and big sagebrush. If the range is overgrazed, the
proportion of preferred forage plants such as bluebunch
wheatgrass and Thurber needlegrass decreases and the
proportion of less preferred forage plants such as big
sagebrush, rabbitbrush, and cheatgrass increases. Areas
that are heavily infested with undesirable shrubs can
be improved by such methods as railing, chaining, beating,
and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
the hazard of soil blowing. Proper timing of seeding is
critical to the establishment of seedlings. The unit can be
seeded to adapted grasses.

If this unit is used for irrigated crops, the main limitation is
the hazard of soil blowing. Many kinds of crops, such as
small grain, sugar beets, potatoes, beans, corn, alfalfa,
grasses, and peas, can be grown under irrigation.
Furrow, corrugation, trickle, drip, or sprinkler irrigation
systems are suited to this unit. If furrow or

corrugation irrigation is used, tilling the soil before
applying irrigation water can increase the water
intake rate; however, it also can increase the risk of
erosion. Erosion can be minimized by reducing the size of
the irrigation stream.

Using a cropping system that includes close-
growing, high-residue crops in the rotation and maintaining
crop residue on the surface reduce erosion. Winter cover
crops also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing
minimum tillage, which reduces pulverization of the soil. Land
smoothing operations that include deep cuts can expose
the calcareous substratum.

This unit is well suited to homesite development. Soll
blowing can be a problem on construction sites. Mulching,
fertilization, and irrigation are needed to establish lawn
grasses and other small plants.

The main limitation for septic tank absorption fields is the
moderately slow permeability. Use of sandy backfill for the
trench and long absorption lines helps to compensate for
this limitation.

This map unit is in capability subclasses lle, irrigated, and
Vle, nonirrigated.

59-Kennewick fine sandy loam, 2 to 5 percent
slopes. This very deep, well drained soil is on terraces. It
formed in lacustrine deposits. The native vegetation is
mainly grasses and shrubs. Elevation is 650 to 1,400
feet. The average annual precipitation is about 7 inches, the
average annual temperature is about 53 degrees F, and the
average frost-free season is about 175 days.

Typically, the surface layer is very pale brown fine sandy
loam 9 inches thick. The substratum to a depth of 60 inches
or more is very pale brown silt loam that includes fine layers
of silt. The soil is calcareous throughout.

Permeability of this Kennewick soil is moderately slow.
Available water capacity is high. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is high.

Included in this unit is about 15 percent Kennewick loamy
fine sand, Sagehill very fine sandy loam, soils that have a
hardpan at a depth of 20 to 60 inches, Kennewick soils that
have slopes of more than 5 percent, and soils adjacent to
Royal City that do not have a stratified substratum and
are moderately permeable. Also included is about 10
percent Kennewick silt loam and Warden silt loam.

This unit is used for irrigated cultivated crops,
rangeland, irrigated hay and pasture, and
homesites.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing. Many
kinds of crops, such as small grain, sugar beets, potatoes,
beans, corn, alfalfa, grasses, and peas, can be grown
under irrigation. Furrow, corrugation, trickle, drip, or
sprinkler irrigation systems are suited to



this unit. Corrugation irrigation is suited to close-growing
crops. If furrow or corrugation irrigation is used, tilling
the soil before applying irrigation water can increase the
water intake rate; however, it also can increase the risk of
erosion. Erosion can be minimized by reducing the size
of the irrigation stream. Minimum tillage helps to
maintain the tilth of the surface layer, increases the water
intake rate, and reduces water erosion.

Using a cropping system that includes close-growing, high-
residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover
crops also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing
minimum tillage, which reduces pulverization of the soil.
Land smoothing operations that include deep cuts can
expose the calcareous substratum.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Sandberg
bluegrass, and big sagebrush. If the range is overgrazed, the
proportion of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less
preferred forage plants such as big sagebrush,
rabbitbrush, and cheatgrass increases. Areas that are heavily
infested with undesirable shrubs can be improved by
such methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
the hazard of soil blowing. Proper timing of seeding is
critical to the establishment of seedlings. The unit can be
seeded to adapted grasses.

This unit is well suited to homesite development. Soil
blowing can be a problem on construction sites. Mulching,
fertilization, and irrigation are needed to establish lawn
grasses and other small plants.

The main limitation for septic tank absorption fields is the
moderately slow permeability. Use of sandy backfill for the
trench and long absorption lines helps to compensate for
this limitation.

This map unit is in capability subclasses lle,
irrigated, and Vle, nonirrigated.

60-Kennewick fine sandy loam, 5 to 10 percent
slopes. This very deep, well drained soil is on terraces. It
formed in lacustrine deposits. The native vegetation is
mainly grasses and shrubs. Elevation is 650 to 1,400
feet. The average annual precipitation is about 7
inches, the average annual temperature is about 53
degrees F, and the average frost-free season is about 175
days.

Typically, the surface layer is very pale brown fine
sandy loam 9 inches thick. The substratum to a depth of 60
inches or more is very pale brown silt loam that includes fine
layers of silt. The soil is calcareous throughout.

Permeability of this Kennewick soil is moderately slow.
Available water capacity is high. Effective rooting depth

is 60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
high.

Included in this unit is about 15 percent Kennewick loamy
fine sand, Sagehill very fine sandy loam, soils that have a
hardpan at a depth of 20 to 60 inches, Kennewick soils that
have slopes of more than 10 percent, and soils adjacent to
Royal City that do not have a stratified substratum and
are moderately permeable. Also included is about 10
percent Kennewick silt loam and Warden silt loam.

This unit is used for irrigated crops, rangeland, and
irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing and
steepness of slope. Many kinds of crops, such as small
grain, sugar beets, potatoes, beans, corn, alfalfa,
grasses, and peas, can be grown under irrigation.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. When growing row
crops, pitting or forming small basins between the rows
reduces runoff and water erosion. Minimum tillage, which
helps to maintain the tilth of the surface layer, increases
water intake rate, and reduces water erosion. Using a
cropping system that includes close-growing, high-
residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover
crops also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing minimum
tillage, which reduces pulverization of the soil. Land
smoothing operations that include deep cuts can expose the
calcareous substratum.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Thurber
needlegrass, Sandberg bluegrass, and big sagebrush. If the
range is overgrazed, the proportion of preferred forage
plants such as bluebunch wheatgrass and Thurber
needlegrass decreases and the proportion of less
preferred forage plants such as big sagebrush,
rabbitbrush, and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating,
and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
the hazard of soil blowing. Proper timing of seeding is
critical to the establishment of seedlings. The unit can be
seeded to adapted grasses.

This map unit is in capability subclasses llle,
irrigated, and Vle, nonirrigated.

61-Kennewick fine sandy loam, 10 to 15 percent
slopes. This very deep, well drained soil is on terraces. It
formed in lacustrine deposits. The native vegetation is
mainly grasses and shrubs. Elevation is 650 to 1,400
feet. The average annual precipitation is about 7
inches,



the average annual temperature is about 53 degrees F, and
the average frost-free season is about 175 days.

Typically, the surface layer is very pale brown fine
sandy loam 9 inches thick. The substratum to a depth of 60
inches or more is very pale brown silt loam that includes fine
layers of silt. The soil is calcareous throughout.

Permeability of this Kennewick soil is moderately slow.
Available water capacity is high. Effective rooting depth
is 60 inches or more. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is high.

Included in this unit is about 15 percent Kennewick loamy
fine sand, Sagehill very fine sandy loam, soils that have a
hardpan at a depth of 20 to 60 inches, Kennewick soils that
have slopes of more than 15 percent, and soils adjacent to
Royal city that do not have a stratified substratum and
are moderately permeable. Also included is about 10
percent Kennewick silt loam and Warden silt loam.

This unit is used as rangeland and for irrigated
cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Sandberg
bluegrass, and big sagebrush. If the range is overgrazed, the
proportion of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less
preferred forage plants such as big sagebrush,
rabbitbrush, and cheatgrass increases. Areas that are heavily
infested with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation
and the hazard of soil blowing. Proper timing of
seeding is critical to the establishment of seedlings. The
unit can be seeded to adapted grasses.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing and
steepness of slope. The unit is poorly suited to row crops, but
it is suited to such high-residue, close-growing crops as small
grain, alfalfa, and grasses. Sprinkler, drip, or trickle
irrigation is best suited to this unit because of the slope.
Using a cropping system that includes close-growing, high-
residue crops in the rotation reduces erosion. Land
smoothing operations that include deep cuts can
expose the calcareous substratum.

This map unit is in capability subclasses Ve, irrigated, and
Vle, nonirrigated.

62-Kennewick silt loam, 0 to 2 percent slopes. This
very deep, well drained soil is on terraces. It formed in
lacustrine deposits. The native vegetation is mainly
grasses and shrubs. Elevation is 650 to 1,400 feet. The
average annual precipitation is about 7 inches, the average
annual temperature is about 53 degrees F, and the average
frost-free season is about 175 days.

Typically, the surface layer is very pale brown silt loam 9
inches thick. The substratum to a depth of 60 inches or more
is very pale brown silt loam and fine strata of silt. The soil is
calcareous throughout.

Permeability of this Kennewick soil is moderately slow.
Available water capacity is high. Effective rooting depth is60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is moderate.

Included in this unit is about 20 percent Kennewick fine
sandy loam, Wahluke very fine sandy loam, Warden silt
loam, Sagemoor silt loam, soils that have a hardpan at a
depth of 20 to 60 inches, Kennewick soils that have slopes
of more than 2 percent, and soils adjacent to Royal City that
do not have a stratified substratum and are moderately
permeable.

This unit is used for irrigated cultivated crops,
rangeland, and irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitation is
the hazard of soil blowing. Many kinds of crops, such as
small grain, sugar beets, potatoes, beans, corn, alfalfa,
and peas, can be grown under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation systems are suited to this unit. If furrow or
corrugation irrigation is used, tilling the soil before applying
irrigation water can increase the water intake rate; however,
it also can increase the risk of erosion. Erosion can be
minimized by reducing the size of the irrigation
stream. Sprinkler irrigation systems should be managed
to avoid excessive water application rates, which
cause puddling, impair aeration, and reduce the water
intake rate.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover crops
also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing minimum
tillage, which reduces pulverization of the soil. Land
smoothing operations that include deep cuts can expose the
calcareous substratum.

The potential plant community on this unit is mainly
winterfat, Sandberg bluegrass, and spiny hopsage. If
the range is overgrazed, the proportion of preferred forage
plants such as winterfat and Sandberg bluegrass decreases
and the proportion of less preferred forage plants such as
spiny hopsage and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be improved by
such methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
the hazard of soil blowing. Proper timing of seeding is
critical to the establishment of seedlings. The unit can be
seeded to adapted grasses.

This map unit is in capability subclasses lle, irrigated, and
Vle, nonirrigated.



63-Kennewick silt loam, 2 to 5 percent slopes. This
very deep, well drained soil is on terraces. It formed in
lacustrine deposits. The native vegetation is mainly
grasses and shrubs. Elevation is 650 to 1,400 feet. The
average annual precipitation is about 7 inches, the
average annual temperature is about 53 degrees F,
and the average frost-free season is about 175 days.

Typically, the surface layer is very pale brown silt loam 9
inches thick. The substratum to a depth of 60 inches or
more is very pale brown silt loam and fine strata of silt. The
soil is calcareous throughout.

Permeability of this Kennewick soil is moderately slow.
Available water capacity is high. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate.

Included in this unit is about 20 percent Kennewick fine
sandy loam, Wahluke very fine sandy loam, Warden silt
loam, Sagemoor silt loam, soils that have a hardpan at a
depth of 20 to 60 inches, Kennewick soils that have slopes
of more than 5 percent, and soils adjacent to Royal City that
do not have a stratified substratum and are moderately
permeable.

This unit is used for irrigated cultivated crops,
rangeland, irrigated hay and pasture, and homesites.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing. Many
kinds of crops, such as small grain, sugar beets,
potatoes, beans, corn, alfalfa, grasses, and peas, can be
grown under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler irrigation
systems are suited to this unit. Corrugation irrigation is suited
to close-growing crops. If furrow or corrugation
irrigation is used, tilling the soil before applying irrigation
water can increase the water intake rate; however, it also
can increase the risk of erosion. Erosion can be minimized
by reducing the size of the irrigation stream. Sprinkler
irrigation systems should be managed to avoid excessive
water application rates, which cause puddling, impair
aeration, and reduce the water intake rate. Returning
crop residue to the soil and chiseling, when needed,
increase the water intake rate. Minimum tillage helps to
maintain the tilth of the surface layer, increases the water
intake rate, and reduces water erosion.

Using a cropping system that includes close-growing, high-
residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover
crops protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing
in spring. Soil blowing is also reduced by practicing
minimum tillage, which reduces pulverization of the soil.
Land smoothing operations that include deep cuts can
expose the calcareous substratum.

The potential plant community on this unit is mainly
winterfat, Sandberg bluegrass, and spiny hopsage. If the
range is overgrazed, the proportion of preferred
forage plants such as winterfat and Sandberg
bluegrass

decreases and the proportion of less preferred forage plants
such as spiny hopsage and cheatgrass increases.
Areas that are heavily infested with undesirable shrubs
can be improved by such methods as railing, chaining,
beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
the hazard of soil blowing. Proper timing of seeding is
critical to the establishment of seedlings. The unit can be
seeded to adapted grasses.

This unit is well suited to homesite development.
Dustiness can be a problem on construction sites; therefore,
these sites should be disturbed as little as possible. Mulching,
fertilization, and irrigation are needed to establish lawn grasses
and other small plants.

The main limitation for septic tank absorption fields is the
moderately slow permeability. Use of sandy backfill for the
trench and long absorption lines helps to compensate for
this limitation.

This map unit is in capability subclasses lle,
irrigated, and Vle, nonirrigated.

64-Kennewick silt loam, 5 to 10 percent slopes. This
very deep, well drained soil is on terraces. It formed in
lacustrine deposits. The native vegetation is mainly
grasses and shrubs. Elevation is 650 to 1,400 feet. The
average annual precipitation is about 7 inches, the average
annual temperature is about 53 degrees F, and the
average frost-free season is about 175 days.

Typically, the surface layer is very pale brown silt loam 9
inches thick. The substratum to a depth of 60 inches or
more is very pale brown silt loam and fine strata of silt. The
soil is calcareous throughout.

Permeability of this Kennewick soil is moderately slow.
Available water capacity is high. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazard of water
erosion is moderate. The hazard of soil blowing is moderate.

Included in this unit is about 20 percent Kennewick fine
sandy loam, Wahluke very fine sandy loam, Warden
silt loam, Sagemoor silt loam, soils that have a hardpan at a
depth of 20 to 60 inches, Kennewick soils that have slopes
of more than 10 percent, and soils adjacent to Royal City
that do not have a stratified substratum and are moderately
permeable.

This unit is used for irrigated cultivated crops, hay, and
pasture and as homesites and rangeland.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing and
steepness of slope. Many kinds of crops, such as small
grain, sugar beets, potatoes, beans, corn, alfalfa,
grasses, and peas, can be grown under irrigation.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair
aeration, and reduce the water intake rate. When



growing row crops, pitting or forming small basins
between the rows reduces runoff and water erosion.
Returning crop residue to the soil and chiseling, when
needed, increase the water intake rate. Minimum
tillage helps to maintain the tilth of the surface layer,
increases the water intake rate, and reduces water erosion.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover
crops protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing
minimum tillage, which reduces pulverization of the soil. Land
smoothing operations that include deep cuts can expose the
calcareous substratum.

The potential plant community on this unit is mainly
winterfat, Sandberg bluegrass, and spiny hopsage. If the
range is overgrazed, the proportion of preferred forage
plants such as winterfat, Sandberg bluegrass, and
bluebunch wheatgrass decreases and the proportion of
less preferred forage plants such as spiny hopsage,
cheatgrass, and big sagebrush increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating, and
chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
the hazard of soil blowing. .Proper timing of seeding is critical
to the establishment of seedlings. The unit can be seeded
to adapted grasses.

This unit is well suited to homesite development. Dustiness
can be a problem on large construction sites; therefore,
these sites should be disturbed as little as possible. Mulching,
fertilization, and irrigation are needed to establish lawn
grasses and other small plants.

The main limitation for septic tank absorption fields is the
moderately slow permeability. Use of sandy backfill
for the trench and long absorption lines helps to
compensate for this limitation.

This map unit is in capability subclasses llle, irrigated, and
Vle, nonirrigated.

65-Kennewick silt loam, 10 to 25 percent slopes. This
very deep, well drained soil is on terraces. It formed in
lacustrine deposits. The native vegetation is mainly
grasses and shrubs. Elevation is 650 to 1,400 feet. The
average annual precipitation is about 7 inches, the
average annual temperature is about 53 degrees F,
and the average frost-free season is about 175 days.

Typically, the surface layer is very pale brown silt loam 9
inches thick. The substratum to a depth of 60 inches or more
is very pale brown silt loam and fine strata of silt. The soil
is calcareous throughout.

Permeability of this Kennewick soil is moderately
slow. Available water capacity is high. Effective
rooting depth is 60 inches or more. Runoff is rapid, and the
hazard of

water erosion is high. The hazard of soil blowing
is moderate.

Included in this unit is about 20 percent Kennewick
fine sandy loam, Wahluke very fine sandy loam,
Warden silt loam, Sagemoor silt loam, soils that have a
hardpan at a depth of 20 to 60 inches, and Kennewick
soils that have slopes of less than 10 percent.

This unit is used as rangeland and for irrigated
cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly
winterfat, Sandberg bluegrass, and spiny hopsage.
If the range is overgrazed, the proportion of preferred
forage plants such as winterfat and Sandberg
bluegrass decreases and the proportion of less
preferred forage plants such as spiny hopsage and
cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation
and the hazard of soil blowing. Proper timing of seeding
is critical to the establishment of seedlings. The unit
can be seeded to adapted grasses.

If this unit is used for irrigated crops, the main
limitations are steepness of slope and the hazards of
water erosion and soil blowing. The unit is poorly suited
to row crops, but it is suited to such high-residue, close-
growing crops as alfalfa, grasses, and small grain.

Sprinkler, drip, or trickle irrigation is best suited to this
unit because of the steepness of slope. Sprinkler
irrigation systems should be managed to avoid' excessive
water application rates, which cause puddling,
impair aeration, and reduce the water intake rate. Using
a cropping system that includes close-growing,
high-residue crops in the rotation reduces erosion. Land
smoothing operations that include deep cuts can expose
the calcareous substratum.

This map unit is in capability subclasses Ve,
irrigated, and Vle, nonirrigated.

66-Kiona cobbly very fine sandy loam, 25 to 65
percent slopes. This very deep, well drained soil is on
hillsides. It formed in colluvium derived from loess and
basalt. The native vegetation is mainly grasses and
shrubs. Elevation is 600 to 2,500 feet. The average
annual precipitation is about 8 inches, the average
annual temperature is about 50 degrees F, and the
average frost-free season is about 150 days.

Typically, the surface layer is brown cobbly very fine
sandy loam 3 inches thick. The subsoil is brown cobbly
very fine sandy loam 16 inches thick. The substratum to
a depth of 60 inches or more is brown very cobbly
sandy loam. The soil is calcareous in the substratum.

Permeability of this Kiona soil is moderate. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is rapid, and the hazard of water
erosion is high.



Included in this unit is about 15 percent Finley very cobbly
fine sandy loam, soils that have basalt at a depth less than
40 inches, and Rock outcrop.

This unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Thurber needlegrass, Sandberg
bluegrass, and big sagebrush. The production of
forage is limited by the moderate available water capacity.
If the range is overgrazed, the proportion of preferred forage
plants such as bluebunch wheatgrass and Thurber
needlegrass decreases and the proportion of less preferred
forage plants such as big sagebrush, rabbitbrush, and
cheatgrass increases.

Because of the steepness of slope, brush control is
limited mainly to aerial application of chemicals.
Seeding on this unit generally is not practical because of
the steepness of slope, cobbles on the surface, and low
annual precipitation.

This map unit is in capability subclass Vlle,
nonirrigated.

67-Kiona-Rock outcrop complex, 25 to 65 percent
slopes. This map unit is on hillsides. The native
vegetation is mainly grasses and shrubs. Elevation is 600 to
2,500 feet. The average annual precipitation is about 8
inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about
150 days.

This unit is 50 percent Kiona stony very fine sandy loam
and 30 percent Rock outcrop. The Kiona soil is on hillsides,
and Rock outcrop is on midslopes and shoulders of
hillsides. Some areas of Rock outcrop are nearly
perpendicular cliffs, The components of this unit are so
intricately intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are about 10 percent soils that have a
very stony or cobbly surface layer and 5 percent soils that
have basalt at a depth of less than 40 inches. Also
included is about 5 percent Rubble land.

The Kiona soil is very deep and well drained. It formed in
colluvium derived from loess and basalt. Typically, the
surface layer is brown stony very fine sandy loam 3 inches
thick. The subsoil is brown cobbly very fine sandy loam
16 inches thick. The substratum to a depth of 60 inches or
more is very cobbly sandy loam. The soil is calcareous in the
substratum.

Permeability of this Kiona soil is moderate. Available water
capacity is moderate. Effective rooting depth is 60 inches or
more. Runoff is rapid, and the hazard of water erosion is
high.

Rock outcrop consists of exposed areas of basalt.

This unit is used as rangeland.

The potential plant community on the Kiona soil is mainly
bluebunch wheatgrass, Thurber needlegrass, Sandberg
bluegrass, and big sagebrush. The production of forage is
limited by the areas of Rock outcrop and moderate
available water capacity. If the range is

overgrazed, the proportion of preferred forage plants such as
bluebunch wheatgrass and Thurber needlegrass decreases
and the proportion of less preferred forage plants such as
big sagebrush, rabbitbrush, and cheatgrass increases.
Because of the steepness of slope, brush control is
limited mainly to aerial application of chemicals. Seeding on
this unit generally is not practical because of the steepness
of slope, areas of Rock outcrop, stones on the surface, low
annual precipitation, and moderate available water capacity.
This map unit is in capability subclass
VllIs, nonirrigated.

68-Kittitas silt loam. This very deep, somewhat
poorly drained, salt- and sodium-affected soil is on
alluvial plains. It formed in alluvium. Slope is 0 to 2
percent. The native vegetation is mainly grasses and
shrubs. Elevation is 500 to 1,300 feet. The average
annual precipitation is about 7 inches, the average
annual temperature is about 50 degrees F, and the
average frost-free season is about 150 days.

Typically, the surface layer is grayish brown silt loam 20
inches thick. The upper 22 inches of the substratum is light
brownish gray silt loam and very fine sandy loam, the next
10 inches is grayish brown silty clay loam, and the lower
part to a depth of 60 inches or more is light brownish gray
very fine sandy loam. This soil is calcareous throughout.

Permeability of this Kittitas soil is moderately slow.
Available water capacity is high. Effective rooting depth is
limited by a seasonal high water table that is at a depth of 6
to 24 inches in January through June. This soil is subject to
frequent periods of flooding in January through April. Runoff
is ponded, and water erosion is not a hazard. The hazard of
soil blowing is moderate.

Included in this unit is about 15 percent Umapine silt
loam and Esquatzel silt loam.

This unit is used mainly as rangeland. It is also used for
irrigated cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly sedge,
rush, inland saltgrass, and bluegrass. The production of
forage is limited by excess salts. If the range is overgrazed,
the proportion of preferred forage plants such as bluegrass
decreases and the proportion of less preferred forage plants
such as sedge, rush, and inland saltgrass increases.
Areas that are heavily infested with undesirable shrubs
can be improved by such methods as railing, chaining,
beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are excess salts and wetness.
Among the grasses that are suitable for seeding are tall
wheatgrass and other salt-tolerant grasses.

If this unit is used for irrigated crops, the main
limitations are the hazard of soil blowing, wetness,
excess salts, and the hazard of flooding. Salinity



influences the choice of crops. If the soil in this unit is
drained, leached of excess salts, and irrigated, it is
suited to small grain, sugar beets, corn, alfalfa, and
grasses.

Furrow, corrugation, trickle, drip, or sprinkler irrigation
systems are suited to this unit. If furrow or corrugation
irrigation is used, tilling the soil before applying irrigation
water can increase the water intake rate; however, it also
can increase the risk of erosion. Erosion can be minimized
by reducing the size of the irrigation stream. Sprinkler
irrigation systems should be managed to avoid
excessive water application rates, which cause puddling,
impair aeration, and reduce the water intake rate. Returning
crop residue to the soil and chiseling, when needed,
increase the water intake rate. Minimum tillage helps to
maintain the tilth of the surface layer, increases the water
intake rate, and reduces water erosion.

The addition of soil amendments such as gypsum, sulfur,
or sulfuric acid should be based on soil tests. Using a
cropping system that includes close-growing, high-
residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover crops
protect the soil from erosion. If maintained on the surface,
residue from these crops reduces soil blowing in spring. Soil
blowing is also reduced by practicing minimum tillage,
which reduces pulverization of the soil.

This map unit is in capability subclasses lllw,
irrigated, and Vlw, nonirrigated.

69-Koehier loamy fine sand, 0 to 10 percent slopes.
This somewhat excessively drained soil is on
terraces. It is moderately deep over a hardpan. The soil
formed in eolian sand. The native vegetation is mainly
grasses and shrubs. Elevation is 600 to 2,200 feet.' The
average annual precipitation is about 7 inches, the average
annual temperature is about 51 degrees F, and the
average frost-free season is about 180 days.

Typically, the surface layer is very pale brown loamy
fine sand 3 inches thick. The upper 17 inches of the
substratum is very pale brown loamy fine sand, and the
lower 13 inches is very pale brown very gravelly fine sand.
A hardpan is at a depth of 33 inches. This soil is
calcareous throughout. Depth to the hardpan ranges
from 20 to 40 inches.

Permeability of this Koehler soil is rapid above the
hardpan and very slow through it. Available water capacity
is low. Effective rooting depth is 20 to 40 inches. Runoff is
medium, and the hazard of water erosion is moderate. The
hazard of soil blowing is high.

Included in this unit is about 25 percent Ekrub fine sand,
Quincy loamy fine sand, Taunton fine sandy loam,
Sagehill very fine sandy loam, Royal very fine sandy
loam, Schawana cobbly loamy fine sand, and Koehler
soils that have slopes of more than 10 percent.

This unit is used mainly as rangeland. It is also used for
irrigated cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, Sandberg bluegrass,
bluebunch wheatgrass, antelope bitterbrush, and big
sagebrush. The production of forage is limited by the low
available water capacity. If the range is overgrazed, the
proportion of preferred forage plants such as
needleandthread decreases and the proportion of less
preferred forage plants such as rabbitbrush and cheatgrass
increases. Areas that are heavily infested with undesirable
shrubs can be improved by such methods as railing,
chaining, beating, and chemical treatment. Seeding on
this unit generally is not practical because of the hazard of
soil blowing, the low available water capacity, and the low
annual precipitation.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, the hazards of soil blowing and
water erosion, and the low available water capacity. The
main irrigated crops are small grain, alfalfa, and grasses.
Tillage is limited because of rock fragments on or near the
surface of the soil.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope, depth to the hardpan,
and sandy texture. Because of the depth to the hardpan and
low available water capacity, most crops need frequent, light
applications of water. Using alfalfa and grasses in the
rotation reduces erosion. To avoid exposing the hardpan,
land smoothing operations that include only shallow cuts are
advisable.

This map unit is in capability subclasses Ve,
irrigated, and Vlle, nonirrigated.

70-Lickskillet very cobbly loam, 35 to 65 percent
slopes. This shallow, well drained soil is on hillsides. It
formed in colluvium derived from loess and basalt. The
native vegetation is mainly grasses and shrubs.
Elevation is 1,400 to 2,900 feet. The average annual
precipitation is about 10 inches, the average annual
temperature is about 49 degrees F, and the average frost-
free season is about 145 days.

Typically, the surface layer is brown very cobbly loam 4
inches thick. The subsoil is brown and yellowish brown very
gravelly loam 11 inches thick. Basalt is at a depth of 15
inches. Depth to bedrock ranges from 12 to 20 inches.

Permeability of this Lickskillet soil is moderate.
Available water capacity is very low. Effective rooting
depth is 12 to 20 inches. Runoff is very rapid, and the
hazard of water erosion is very high.

Included in this unit is about 25 percent Bakeoven very
cobbly loam and soils, on foot slopes, that have basalt at
a depth of more than 40 inches. Also included is about 5
percent soils that have a stony surface layer.

This unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Thurber needlegrass, Sandberg
bluegrass, and big sagebrush. The production of forage is
limited by the very low available water capacity. If the



range is overgrazed, the proportion of preferred forage
plants such as bluebunch wheatgrass decreases and
the proportion of less preferred forage plants such as big
sagebrush and cheatgrass increases. Because of the
steepness of slope, brush control is limited mainly to aerial
application of chemicals. Seeding on this unit generally
is not practical because of the steepness of slope, cobbles
on the surface, and very low available water capacity.

This map unit is in capability subclass Vlis,
nonirrigated.

71-Magallon sandy loam, 0 to 5 percent slopes. This
very deep, somewhat excessively drained soil is on
terraces. It formed in sandy glacial outwash. The
native vegetation is mainly grasses and shrubs.
Elevation is 1,300 to 1,700 feet. The average annual
precipitation is about 10 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 160 days.

Typically, the surface layer is grayish brown sandy loam 8
inches thick. The subsoil is brown sandy loam 15 inches
thick. The upper 9 inches of the substratum is brown loamy
sand, and the lower part to a depth of 60 inches or more is
dark gray coarse sand.

Permeability of this Magallon soil is moderately
rapid. Available water capacity is moderate.

Effective rooting depth is 60 inches or more. Runoff is
slow, and the hazard of water erosion is slight. The hazard
of soil blowing is high.

Included in this unit is about 15 percent Stratford loam.
Also included is about 5 percent Farrell very fine sandy loam
and Magallon soils that have slopes of more than 5 percent.

This unit is used for nonirrigated crops, rangeland,
and irrigated cultivated crops, hay, and pasture.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation, the hazard
of soil blowing, and the moderate available water
capacity. Because precipitation is not sufficient for annual
cropping, a cropping system that includes winter wheat
and summer fallow is most suitable. Production of spring
wheat and barley is low, and the small amount of straw
produced must be carefully managed to control erosion. Soil
blowing is reduced if fall grain is seeded early, rows are
established at right angles to the prevailing wind, and
stubble mulch tillage is used.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Sandberg bluegrass,
and big sagebrush. The production of forage is limited by the
moderate available water capacity. If the range is
overgrazed, the proportion of preferred forage plants
such as bluebunch wheatgrass decreases and the
proportion of less preferred forage plants such as big
sagebrush, rabbitbrush, and cheatgrass increases. Areas that
are heavily infested with undesirable shrubs can be

improved by such methods as railing, chaining,
beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation, the
moderate available water capacity, and the hazard of soil
blowing. Proper timing of seeding is critical to the
establishment of seedlings. The unit can be seeded to
adapted grasses.

If this unit is used for irrigated crops, the main limitations
are the hazard of soil blowing and the moderate available
water capacity. The main irrigated crops are small
grain, alfalfa, and grasses. Furrow, corrugation, trickle,
drip, or sprinkler irrigation is suited to this unit. Corrugation
irrigation is suited to close-growing crops. Because of the
moderate available water capacity, most crops need
frequent, light applications of water. Using alfalfa and
grasses in the rotation reduces erosion. To avoid exposing
coarse sand, land smoothing operations that include only
shallow cuts are advisable.

This map unit is in capability subclasses llle, irrigated, and
IVe, nonirrigated.

72-Magallon sandy loam, 5 to 10 percent slopes.
This very deep, somewhat excessively drained soil is on
terraces. It formed in sandy glacial outwash. The native
vegetation is mainly grasses and shrubs. Elevation is
1,300 to 1,700 feet. The average annual precipitation is
about 10 inches, the average annual temperature is about
50 degrees F, and the average frost-free season is about
160 days.

Typically, the surface layer is grayish brown sandy
loam 8 inches thick. The subsoil is brown sandy loam 15
inches thick. The upper 9 inches of the substratum is brown
loamy sand, and the lower part to a depth of 60 inches or
more is dark gray coarse sand.

Permeability of this Magallon soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is high.

Included in this unit is about 25 percent Stratford loam.
Also included is about 5 percent Farrell very fine sandy loam,
Quincy loamy fine sand, and Magallon soils that have slopes
of more than 10 percent.

This unit is used for nonirrigated crops, rangeland, and
irrigated cultivated crops, hay, and pasture.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation, the hazard of soil
blowing, and the moderate available water capacity.
Because precipitation is not sufficient for annual cropping, a
cropping system that includes winter wheat and summer
fallow is most suitable. Production of spring wheat and
barley is low, and the small amount of straw produced must
be carefully managed to control erosion. Soil blowing is
reduced if fall grain is seeded early, rows are at right angles
to the prevailing wind, and stubble mulch tillage is used.



The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Sandberg
bluegrass, and big sagebrush. The production of forage is
limited by the moderate available water capacity. If the range
is overgrazed, the proportion of preferred forage plants such
as bluebunch wheatgrass decreases and the proportion of
less preferred forage plants such as big sagebrush,
rabbitbrush, and cheatgrass increases. Areas that are heavily
infested with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation, the
moderate available water capacity, and the hazard of soil
blowing. Proper timing of seeding is critical to the
establishment of seedlings. The unit can be seeded to
adapted grasses.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing, steepness
of slope, and moderate available water capacity. The main
irrigated crops are small grain, alfalfa, and grasses.
Sprinkler, drip, or trickle irrigation is suited to this unit
because of the steepness of slope. Because of the moderate
available water capacity, most crops need frequent, light
applications of irrigation water. Using a cropping system
that includes close-growing, high-residue crops in the
rotation reduces erosion. To avoid exposing coarse sand,
land smoothing operations that include only shallow cuts
are advisable.

This map unit is in capability subclasses llle, irrigated, and
IVe, nonirrigated.

73-Malaga gravelly sandy loam, 0 to 5 percent
slopes. This verydeep, somewhat excessively drained soil is
on terraces and terrace escarpments. It formed in glacial
outwash. The native vegetation is mainly grasses and
shrubs. Elevation is 450 to 1,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 170 days.

Typically, the surface layer is brown gravelly sandy
loam 6 inches thick. The upper 5 inches of the subsoil is
pale brown gravelly sandy loam, and the lower 7 inches is
pale brown verygravelly sandy loam. The substratum to a
depth of 60 inches or more is gray extremely gravelly coarse
sand. The soil is calcareous in the substratum.

Permeability of this Malaga soil is moderately rapid to the
substratum and very rapid through it. Available water
capacity is low. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.

Included in this unit is about 15 percent Malaga cobbly
sandy loam, Malaga stony sandy loam, Ephrata gravelly
sandy loam, and Malaga soils that have slopes of more than
5 percent. Also included is about 5 percent soils that have a
surface layer of very fine sandy loam and

have sand and gravelly material at a depth of 28 to 60
inches.

This unit is used as rangeland, for irrigated cultivated
crops, hay, and pasture, and as homesites.

If this unit is used for irrigated crops, the main limitations
are the hazard of water erosion and the low available water
capacity. The main irrigated crops are small grain,
alfalfa, and grasses. Sprinkler, drip, or trickle irrigation
is best suited to this unit because of gravel and cobbles on
the surface and the depth to extremely gravelly coarse
sand. Because of the low available water capacity, most
crops need frequent, light applications of irrigation water.
Tillage is limited by the gravel and cobbles on or near the
surface of the soil. Using a cropping system that includes
close-growing, high-residue crops in the rotation reduces
water erosion. To avoid exposing extremely gravelly
coarse sand, land smoothing operations that include only
shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the low
available water capacity. If the range isovergrazed, the
proportion of preferred forage plants such asbluebunch
wheatgrass decreases and the proportion of less preferred
forage plants such as big sagebrush, rabbitbrush, and
cheatgrass increases. Areas that are heavily infested with
undesirable shrubs can be improved by such methods as
railing, chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
low available water capacity. Proper timing of
seeding is critical to the establishment of seedlings. The unit
can be seeded to adapted grasses.

This unit is poorly suited to homesite development. The
main limitation for use as homesites is the presence of
gravel, which may interfere with excavation for footings.
Construction sites should be disturbed aslittle as
possible. Cutbanks are not stable and are subject to caving
in. Mulching, fertilization, and irrigation are needed to establish
lawn grasses and other small plants.

The main limitation for septic tank absorption fields is the
risk of seepage. If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of nearby water supplies. Gravel can interfere
with the placement of absorption lines.

This map unit is in capability subclasses IVs,
irrigated, and Vls, nonirrigated.

74-Malaga gravelly sandy loam, 5 to 15 percent
slopes. This very deep, somewhat excessively drained soil is
on terraces and terrace escarpments. It formed in glacial
outwash. The native vegetation is mainly grasses and
shrubs. Elevation is 450 to 1,300 feet. The average annual
precipitation is about 7 inches, the average



annual temperature is about 50 degrees F, and the
average frost-free season is about 170 days.

Typically, the surface layer is brown gravelly sandy loam 6
inches thick. The upper 5 inches of the subsoil is pale brown
gravelly sandy loam, and the lower 7 inches is pale brown very
gravelly sandy loam. The substratum to a depth of 60 inches or
more is gray extremely gravelly coarse sand. The soil is
calcareous in the substratum.

Permeability of this Malaga soil is moderately rapid to the
substratum and very rapid through it. Available water capacity
is low. Effective rooting depth is 60 inches or more. Runoff is
medium, and the hazard of water erosion is moderate.

Included in this unit is about 20 percent Malaga cobbly sandy
loam, Malaga stony sandy loam, Ephrata gravelly sandy loam,
and Malaga soils that have slopes of more than 15 percent.

This unit is used as rangeland and for irrigated
cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the low
available water capacity. If the range is overgrazed, the proportion
of preferred forage plants such as bluebunch wheatgrass
decreases and the proportion of less preferred forage plants
such as big sagebrush, rabbitbrush, and cheatgrass increases.
Areas that are heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating, and
chemical treatment.

This unit is suited to rangeland seeding. The main limitations
for seeding are the low annual precipitation and low available
water capacity. Proper timing of seeding is critical to the
establishment of seedlings. The unit can be seeded to
adapted grasses.

If this unit is used for irrigated crops, the main limitations are
the hazard of water erosion, steepness of slope, and the low
available water capacity. This unit is poorly suited to row crops, but
it is suited to such high-residue, close-growing crops as small
grain, alfalfa, and grasses.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Because of the low available
water capacity, most crops need frequent, light applications of
irrigation water. Using a cropping system that includes close-
growing, high-residue crops in the rotation reduces water
erosion. To avoid exposing extremely gravelly coarse sand,
land smoothing operations that include only shallow cuts are
advisable.

This map unit is in capability subclasses Ve, irrigated, and
Vle, nonirrigated.

75-Malaga cobbly sandy loam, 0 to 15 percent slopes.
This very deep, somewhat excessively drained soil is on
terraces and terrace escarpments. It formed in glacial outwash.
The native vegetation is mainly grasses

and shrubs. Elevation is 450 to 1,300 feet. The average
annual precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 170 days.

Typically, the surface layer is brown cobbly sandy loam 6
inches thick. The upper 5 inches of the subsail is pale brown
gravelly sandy loam, and the lower 7 inches is pale brown very
gravelly sandy loam. The substratum to a depth of 60 inches or
more is gray extremely gravelly coarse sand. The soil is
calcareous in the substratum.

Permeability of this Malaga soil is moderately rapid to the
substratum and very rapid through it. Available water capacity is
low. Effective rooting depth is 60 inches or more. Runoff is
medium, and the hazard of water erosion is moderate.

Included in this unit is about 20 percent Malaga stony sandy
loam, Malaga gravelly sandy loam, and soils southeast of Soap
Lake that have a surface layer of very fine sandy loam and have
sandy and gravelly material at a depth of 28 to 60 inches.

This unit is used mainly as rangeland. It is also used for
irrigated hay and pasture and as homesites.

The potential plant community on this unit is mainly bluebunch
wheatgrass, Sandberg bluegrass, and big sagebrush. The
production of forage is limited by the low available water
capacity. If the range is overgrazed, the proportion of preferred
forage plants such as bluebunch wheatgrass decreases and
the proportion of less preferred forage plants such as big
sagebrush, rabbitbrush, and cheatgrass increases. Areas that
are heavily infested with undesirable shrubs can be improved
by such methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are cobbles on the surface, the low
annual precipitation, and the low available water capacity.
Proper timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

If this unit is used for irrigated crops, the main limitations are
steepness of slope, cobbles on the surface, the low available
water capacity, and the hazard of water erosion. The main
irrigated crops are alfalfa and grasses. Sprinkler, drip, or trickle
irrigation is best suited to this unit because of the cobbles on
the surface. Because of the low available water capacity,
most crops need frequent, light applications of irrigation water.
Tillage is limited by the cobbles on or near the surface of the
soil. Using a cropping system that includes close-growing,
high-residue crops in the rotation reduces water erosion. To
avoid exposing extremely gravelly coarse sand, land
smoothing operations that include only shallow cuts are
advisable.

This unit is poorly suited to homesite development. The main
limitations for use as homesites are steepness of slope and the
presence of cobbles and pebbles.



Special design of buildings is needed to overcome the
limitation of steepness of slope, and the cobbles and
pebbles may interfere with excavation for footings.
Construction sites should be disturbed as little as possible.
Cutbanks are not stable and are subject to caving in.
Mulching, fertilization, and irrigation are needed to
establish lawn grasses and other small plants.

The main limitation for septic tank absorption fields is the
risk of seepage. If the density of housing is moderate to
high, community systems are needed to prevent
contamination of nearby water supplies. Cobbles and
pebbles can interfere with the placement of absorption lines.

This map unit is in capability subclasses |Ve,
irrigated, and Vle, nonirrigated.

76-Malaga cobbly sandy loam, 15 to 35 percent
slopes. This very deep, somewhat excessively
drained soil is on terraces and terrace escarpments. It
formed in glacial outwash. The native vegetation is
mainly grasses and shrubs. Elevation is 450 to 1,300 feet.
The average annual precipitation is about 7 inches, the
average annual temperature is about 50 degrees F, and the
average frost-free season is about 170 days.

Typically, the surface layer is brown cobbly sandy
loam 6 inches thick. The upper 5 inches of the subsoil is
pale brown gravelly sandy loam, and the lower 7 inches is
pale brown very gravelly sandy loam. The substratum
to a depth of 60 inches or more is gray extremely gravelly
coarse sand. The soil is calcareous in the substratum.

Permeability of this Malaga soil is moderately rapid to the
substratum and very rapid through it. Available water
capacity is low. Effective rooting depth is 60 inches or more.
Runoff is medium, and the hazard of water erosion is
moderate.

Included in this unit is about 20 percent Malaga stony
sandy loam, Malaga gravelly sandy loam, and soils
that have a surface layer of very fine sandy loam and have
sandy and gravelly material at a depth of 28 to 60 inches.

This unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the low
available water capacity. If the range is overgrazed,
the proportion of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less preferred
forage plants such as big sagebrush, rabbitbrush, and
cheatgrass increases. Areas that are heavily infested with
undesirable shrubs can be improved by such methods as
railing, chaining, beating, and chemical treatment. Seeding
on this unit generally is not practical because of the cobbles
on the surface, low available water capacity, and low annual
precipitation.

This map unit is in capability subclass Vle,
nonirrigated.

77-Malaga stony sandy loam, 0 to 15 percent slopes.
This very deep, somewhat excessively drained soil is on
terraces. It formed in glacial outwash. The native
vegetation is mainly grasses and shrubs. Elevation is
450 to 1,300 feet. The average annual precipitation is about
7 inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about 170
days.

Typically, the surface layer is brown stony sandy loam 6
inches thick. The upper 5 inches of the subsail is pale
brown gravelly sandy loam, and the lower 7 inches is pale
brown very gravelly sandy loam. The substratum to a depth
of 60 inches or more is gray extremely gravelly coarse
sand. The soil is calcareous in the substratum.

Permeability of this Malaga soil is moderately rapid to the
substratum and very rapid through it. Available water
capacity is low. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.

Included in this unit is about 25 percent Malaga cobbly
sandy loam, Malaga very stony sandy loam, Malaga
gravelly sandy loam, and soils southeast of Soap Lake that
have a very fine sandy loam surface layer and subsoil and
have sandy and gravelly material at a depth of 28 to 60
inches.

This unit is used mainly as rangeland. It is also used for
irrigated hay and pasture and as homesites.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the low
available water capacity. If the range is overgrazed, the
proportion of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less preferred
forage plants such as big sagebrush, rabbitbrush, and
cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation, low
available water capacity, and stones on the surface. Proper
timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, stones on the surface, and the low
available water capacity. The main irrigated crops are alfalfa
and grasses. Sprinkler, drip, or trickle irrigation is best suited
to this unit because of the stones on the surface. Because
of the low available water capacity, most crops need
frequent, light applications of irrigation water. Tillage is
limited by the stones on or near the surface of the soil.
Using a cropping system that includes close-growing,
high-residue crops in the rotation reduces water erosion.
To avoid exposing extremely gravelly coarse sand, land
smoothing operations that include only shallow cuts are
advisable.



This unit is poorly suited to homesite development. The main
limitations for use as homesites are steepness of slope and
the presence of stones and cobbles, which may interfere with
excavation for footings. Construction sites should be disturbed
as little as possible. Cutbanks are not stable and are subject to
caving in. Mulching, fertilization, and irrigation are needed to
establish lawn grasses and other small plants.

The main limitation for septic tank absorption fields is the risk
of seepage. If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of nearby water supplies. Stones and cobbles
can interfere with the placement of absorption lines.

This map unit is in capability subclasses Ve, irrigated, and Vle,
nonirrigated.

78-Malaga very stony sandy loam, 0 to 35 percent slopes.
This very deep, somewhat excessively drained soil is on
terraces and terrace escarpments. It formed in glacial
outwash. The native vegetation is mainly grasses and shrubs.
Elevation is 450 to 1,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-free
season is about 170 days.

Typically, the surface layer is brown very stony loam 6
inches thick. The upper 5 inches of the subsoil is pale brown
gravelly sandy loam, and the lower 7 inches is pale brown
very gravelly sandy loam. The substratum to a depth of 60
inches or more is gray extremely gravelly coarse sand. The
soil is calcareous in the substratum.

Permeability of this Malaga soil is moderately rapid to the
substratum and very rapid through it. Available water capacity is
low. Effective rooting depth is 60 inches or more. Runoff is medium,
and the hazard of water erosion is moderate.

Included in this unit is about 20 percent Malaga stony sandy
loam, sails that have a surface layer of bouldery sandy loam, and
soils southeast of Soap Lake that have a surface layer and
subsoil of very fine sandy loam and have sandy and gravelly
material at a depth of 28 to 60 inches.

This unit is used as rangeland.

The potential plant community on this unit is mainly bluebunch
wheatgrass, Sandberg bluegrass, and big sagebrush. The
production of forage is limited by the low available water
capacity. If the range is overgrazed, the proportion of preferred
forage plants such as bluebunch wheatgrass decreases and
the proportion of less preferred forage plants such as big
sagebrush, rabbitbrush, and cheatgrass increases. Areas that
are heavily infested with undesirable shrubs can be improved by
such methods as railing, chaining, beating, and chemical
treatment. Seeding on this unit generally is not practical
because of the very stony surface layer.

This map unit is in capability subclass Vills,
nonirrigated.

79-Malaga-Ephrata complex, 0 to 15 percent slopes. This
map unit is on terraces. The native vegetation is mainly
grasses and shrubs. Elevation is 1,100 to 1,300 feet. The
average annual precipitation is about 7 inches, the average
annual temperature is about 50 degrees F, and the average
frost-free season is about 170 days.

This unit is 40 percent Malaga very cobbly sandy loam, 0
to 15 percent slopes, and 35 percent Ephrata gravelly sandy
loam, 2 to 5 percent slopes. The Malaga soil is between
mounds, and the Ephrata soil is on mounds. The mounds are 20
to 30 feet in diameter, 15 to 100 feet apart, and 1 foot to 3 feet
high. The components of this unit are so intricately
intermingled that it was not practical to map them separately at the
scale used.

Included in this unit, between mounds, is about 10 percent
soils that have a stony, cobbly, or very stony surface layer and
about 10 percent soils that have sandy and gravelly material
at a depth of 12 to 15 inches. Also included, on mounds, is
about 5 percent soils that are more than 40 inches deep to
sandy and gravelly material.

The Malaga soil is very deep and somewhat excessively
drained. It formed in glacial outwash. Typically, the surface
layer is brown very cobbly sandy loam 6 inches thick. The upper 5
inches of the subsoil is pale brown gravelly sandy loam, and the
lower 7 inches is pale brown gravelly sandy loam. The
substratum to a depth of 60 inches or more is gray extremely
gravelly coarse sand. The soil is calcareous in the
substratum.

Permeability of the Malaga soil is moderately rapid to the
substratum and very rapid through it. Available water capacity is
low. Effective rooting depth is 60 inches or more. Runoff is slow,
and the hazard of water erosion is slight.

The Ephrata soil is very deep and well drained. It formed in
glacial outwash. Typically, the surface layer is light brownish
gray gravelly sandy loam 9 inches thick. The subsoil is pale
brown gravelly fine sandy loam 14 inches thick. The
substratum to a depth of 60 inches or more is gray extremely
gravelly coarse sand. The soil is calcareous in the
substratum.

Permeability of the Ephrata soil is moderately rapid to the
substratum and very rapid through it. Available water capacity
is moderate. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.

This unit is used as rangeland.

If the range is in good or excellent condition, the native
vegetation on this unit is mainly bluebunch wheatgrass,
Sandberg bluegrass and Thurber needlegrass. The
production of forage is limited by the low available water
capacity of the Malaga soil. If the range is overgrazed, the
proportion of preferred forage plants such as bluebunch
wheatgrass and Thurber needlegrass decreases and the
proportion of less



preferred forage plants such as rabbitbrush,
big sagebrush, and cheatgrass increases.
Seeding on this unit generally is not practical because of
the very cobbly surface layer.
This map unit is in capability subclass Vlis,
nonirrigated.

80-Neppel fine sandy loam, 0 to 2 percent slopes.
This very deep, well drained soil is on terraces. It formed in
glacial outwash that is mixed with loess in the upper part.
The native vegetation is mainly grasses and shrubs.
Elevation is 800 to 1,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average
frost-free season is about 160 days.

Typically, the surface layer is pale brown fine sandy
loam 7 inches thick. The subsoil is pale brown very fine
sandy loam 9 inches thick. The upper 11 inches of the
substratum is light brownish gray very fine sandy loam, the
next 4 inches is light brownish gray gravelly fine sandy
loam, and the lower part to a depth of 60 inches or more is
light gray extremely gravelly sand. The soil is
calcareous in the substratum.

Permeability of this Neppel soil is moderate to the lower
part of the substratum and very rapid through the lower
part. Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is slow, and the hazard
of water erosion is slight. The hazard of soil blowing is
high.

Included in this unit is about 15 percent Neppel very fine
sandy loam, Ephrata fine sandy loam, soils that have
a hardpan at a depth of 10 to 60 inches, Roloff silt loam, and
Neppel soils that have slopes of more than 2 percent.

This unit is used for irrigated cultivated crops, hay,
and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazard of soil blowing and the moderate available
water capacity. Many kinds of crops, such as small grain,
sugar beets, potatoes, beans, corn, alfalfa, grasses, and
peas, can be grown under irrigation. Furrow, corrugation,
trickle, drip, or sprinkler irrigation is suited to this unit.
Because of the moderate available water capacity, most
crops need frequent applications of irrigation water.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover
crops also protect the soil from erosion. If maintained on the
surface, residue from these cover crops reduces soil blowing
in spring. Soil blowing is also reduced by practicing minimum
tillage, which prevents pulverization of the soil. To avoid
exposing extremely gravelly sand, land smoothing
operations that include only shallow cuts are
advisable.

This map unit is in capability subclass llle, irrigated.

81-Neppel fine sandy loam, 2 to 5 percent slopes.
This very deep, well drained soil is on terraces. It formed in
glacial outwash that is mixed with loess in the upper part.
The native vegetation is mainly grasses and shrubs.
Elevation is 800 to 1,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 160 days.

Typically, the surface layer is pale brown fine sandy loam
7 inches thick. The subsoil is pale brown very fine sandy
loam 9 inches thick. The upper 11 inches of the
substratum is light brownish gray very fine sandy
loam, the next 4 inches is light brownish gray gravelly fine
sandy loam, and the lower part to a depth of 60 inches or
more is light gray extremely gravelly sand. The soil is
calcareous in the substratum.

Permeability of this Neppel soil is moderate to the lower
part of the substratum and very rapid through the lower
part. Available water capacity is moderate. Effective
rooting depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is high.

Included in this unit is about 25 percent Neppel very fine
sandy loam, Ephrata fine sandy loam, soils in convex areas
that have sandy and gravelly material at a depth of 15 to
20 inches, soils that have a hardpan at a depth of 20 to 60
inches, Royal very fine sandy loam, and Neppel soils that
have slopes of more than 5 percent.

This unit is used mainly for irrigated cultivated crops. It is
also used as rangeland and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazards of soil blowing and water erosion and the
moderate available water capacity. Many kinds of crops,
such as small grain, sugar beets, potatoes, beans, corn,
alfalfa, grasses, and peas, can be grown under irrigation.
Furrow, corrugation, trickle, drip, or sprinkler irrigation is
suited to this unit. Corrugation irrigation is suited to close-
growing crops. Because of the moderate available water
capacity, most crops need frequent applications of irrigation
water.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover crops
also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing
minimum tillage, which prevents pulverization of the soil.
To avoid exposing extremely gravelly sand, land smoothing
operations that include only shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the
moderate available water capacity. If the range is
overgrazed, the proportion of preferred forage plants



such as bluebunch wheatgrass decreases and the
proportion of less preferred forage plants such as big
sagebrush, rabbitbrush, and cheatgrass increases. Areas that
are heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating,
and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
moderate available water capacity. Proper timing of seeding
is critical to the establishment of seedlings. The unit can be
seeded to adapted grasses.

This map unit is in capability subclasses llle, irrigated, and
Vle, nonirrigated.

82-Neppel very fine sandy loam, 0 to 2 percent
slopes. This very deep, well drained soil is on terraces. It
formed in glacial outwash that is mixed with loess in the
upper part. The native vegetation is mainly grasses
and shrubs. Elevation is 800 to 1,300 feet. The average
annual precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 160 days.

Typically, the surface layer is pale brown very fine sandy
loam 7 inches thick. The subsoil is pale brown very fine
sandy loam 9 inches thick. The upper 11 inches of the
substratum is light brownish gray very fine sandy loam, the
next 4 inches is light brownish gray gravelly fine sandy loam,
and the lower part to a depth of 60 inches or more is light
gray extremely gravelly sand. The soil is calcareous in
the substratum.

Permeability of this Neppel soil is moderate to the lower
part of the substratum and very rapid through the lower
part. Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is slow, and the hazard
of water erosion is slight. The hazard of soil blowing is
moderate.

Included in this unit is about 20 percent soils that have
sandy and gravelly material at a depth of 15 to 20 inches.
Also included is about 15 percent Ephrata fine sandy loam,
soils that have a hardpan at a depth of 20 to 60 inches,
Sagehill very fine sandy loam, Royal very fine sandy
loam, and Neppel soils that have slopes of more than 2
percent.

This unit is used for irrigated cultivated crops, hay, and
pasture.

If this unit is used for irrigated crops, the main limitations
are the hazard of soil blowing and the moderate available
water capacity. Many kinds of crops, such as small grain,
sugar beets, potatoes, beans, corn, alfalfa, grasses, and
peas, can be grown under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation is suited to this unit. If furrow or corrugation
irrigation is used, tilling the soil before applying irrigation
water can increase the water intake rate; however, it also
can increase the risk of erosion. Erosion can be minimized by
reducing the size of the irrigation stream. Sprinkler irrigation
systems should be managed to avoid excessive

water application rates, which cause puddling, impair aeration,
and reduce the water intake rate. Because of the moderate
available water capacity, most crops need frequent
applications of irrigation water. Returning crop residue
to the soil and chiseling, when needed, increase the water
intake rate. Minimum tillage helps to maintain the tilth of the
surface layer, increases the water intake rate, and reduces
water erosion.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover crops
also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing minimum
tillage, which prevents pulverization of the soil. To avoid
exposing extremely gravelly sand, land smoothing operations
that include only shallow cuts are advisable.

This map unit is in capability subclass llle, irrigated.

83-Neppel very fine sandy loam, 2 to 5 percent
slopes. This very deep, well drained soil is on terraces. It
formed in glacial outwash that is mixed with loess in the
upper part. The native vegetation is mainly grasses and
shrubs. Elevation is 800 to 1,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 160 days.

Typically, the surface layer is pale brown very fine sandy
loam 7 inches thick. The subsoil is pale brown very fine
sandy loam 9 inches thick. The upper 11 inches of the
substratum is light brownish gray very fine sandy loam, the
next 4 inches is light brownish gray gravelly fine sandy loam,
and the lower part to a depth of 60 inches or more is light
gray extremely gravelly sand. The soil is calcareous in the
substratum.

Permeability of this Neppel soil is moderate to the lower
part of the substratum and very rapid through the lower
part. Available water capacity is moderate. Effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate. The hazard of soil
blowing is moderate.

Included in this unit is about 20 percent soils in convex
areas that have sandy and gravelly material at a depth of 15
to 20 inches. Also included is about 15 percent Ephrata fine
sandy loam, soils that have a hardpan at a depth of 20 to 60
inches, Sagehill very fine sandy loam, Royal very fine sandy
loam, and Neppel soils that have slopes of more than 5
percent.

This unit is used mainly for irrigated cultivated crops. It is
also used as rangeland, for irrigated hay and pasture,
and as homesites.

If this unit is used for irrigated crops, the main limitations
are the hazards of soil blowing and water erosion and the
moderate available water capacity. Many kinds of crops,
such as small grain, sugar beets,



potatoes, beans, corn, alfalfa, grasses, and peas, can be
grown under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation is suited to this unit. Corrugation irrigation is
suited to close-growing crops. If furrow or corrugation
irrigation is used, tilling the soil before applying irrigation
water can increase the water intake rate; however, it also
can increase the risk of erosion. Erosion can be minimized
by reducing the size of the irrigation stream. Sprinkler
irrigation systems should be managed to avoid
excessive water application rates, which cause
puddling, impair aeration, and reduce the water intake
rate. Because of the moderate available water capacity,
most crops need frequent applications of irrigation
water. Minimum tillage helps to maintain the tilth of the
surface layer, increases the water intake rate, and reduces
water erosion.

Using a cropping system that includes close-
growing, high-residue crops in the rotation and
maintaining crop residue on the surface reduce erosion.
Winter cover crops also protect the soil from erosion. If
maintained on the surface, residue from these crops
reduces soil blowing in spring. Soil blowing is also
reduced by practicing minimum tillage, which prevents
pulverization of the soil. To avoid exposing extremely
gravelly sand, land smoothing operations that include
only shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the
moderate available water capacity. If the range is
overgrazed, the proportion of preferred forage plants
such as bluebunch wheatgrass decreases and the
proportion of less preferred forage plants such as big
sagebrush, rabbitbrush, and cheatgrass increases. Areas
that are heavily infested with undesirable shrubs can
be improved by such methods as railing, chaining,
beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
moderate available water capacity. Proper timing of
seeding is critical to the establishment of seedlings. The
unit can be seeded to adapted grasses.

This unit is well suited to homesite development. Soil
blowing can be a problem on construction sites.
Cutbanks are not stable and are subject to caving in.
Mulching, fertilization, and irrigation are needed to
establish lawn grasses and other small plants.

The main limitation for septic tank absorption fields is the
risk of seepage. If the density of housing is moderate to
high, community sewage systems are needed to
prevent contamination of nearby water supplies.

This map unit is in capability subclasses llle,
irrigated, and Vle, nonirrigated.

84-Neppel very fine sandy loam, 5 to 10 percent
slopes. This very deep, well drained soil is on hummocky
terraces. It formed in glacial outwash that is

mixed with loess in the upper part. The native vegetation is
mainly grasses and shrubs. Elevation is 800 to 1,300
feet. The average annual precipitation is about 7 inches, the
average annual temperature is about 50 degrees F, and
the average frost-free season is about 160 days.

Typically, the surface layer is pale brown veryfine
sandy loam 7 inches thick. The subsoil is pale brown very
fine sandy loam 9 inches thick. The upper 11 inches of the
substratum is light brownish gray very fine sandy loam, the
next 4 inches is light brownish gray gravelly fine sandy loam,
and the lower partto a depth of 60 inches or more is light
gray extremely gravelly sand. The soil is calcareous in the
substratum (fig. 6).

Permeability of this Neppel soil is moderate to the lower
part of the substratum and veryrapid through the lower part.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate.

Included in this unit is about 20 percent soils in convex
areas that have sandy and gravelly material ata depth of 15 to
20 inches. Also included is about 15 percent Ephrata fine
sandy loam, soils that have a hardpan at a depth of 20 to 40
inches, Sagehill veryfine sandy loam, Royal veryfine sandy
loam, and soils that have a stony or cobbly surface layer.

This unit is used mainly for irrigated cultivated crops. It is
also used as rangeland and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing, steepness
of slope, and the moderate available water capacity. Many
kinds of crops, such as small grain, sugar beets, potatoes,
beans, corn, alfalfa, grasses, and peas, can be grown
under irrigation.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration, and
reduce the water intake rate. Because of the moderate
available water capacity, most crops need frequent
applications of irrigation water. When growing row
crops, pitting or forming small basins between the rows
reduces runoff and water erosion. Returning crop residue to
the soil increases the water intake rate. Minimum tillage also
increases the water intake rate and reduces water erosion.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover crops
also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing
minimum tillage, which prevents pulverization of the soil.
To avoid exposing extremely gravelly sand, land smoothing
operations that include only shallow cuts are advisable.
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Figure 6.-Profile of Neppel very fine sandy loam, 5 to 10 percent
slopes.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the
moderate available water capacity. If the range is
overgrazed, the proportion of preferred forage plants such
as bluebunch wheatgrass decreases and the proportion
of less preferred forage plants such as big sagebrush,
rabbitbrush, and cheatgrass increases. Areas

that are heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining,
beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
moderate available water capacity. Proper timing of
seeding is critical to the establishment of seedlings. The
unit can be seeded to adapted grasses.

This map unit is in capability subclasses llle, irrigated, and
Vle, nonirrigated.

85-Novark silt loam, 2 to 5 percent slopes. This very
deep, well drained soil is on terraces. It formed in a mantle
of loess overlying sandy glacial outwash and alluvium. The
native vegetation is mainly grasses and shrubs.
Elevation is 900 to 1,400 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 160 days.

Typically, the surface layer is light brownish gray silt loam
5 inches thick. The subsoil is pale brown silt loam 7 inches
thick. The upper 18 inches of the substratum is light gray
and white silt loam, and the lower part to a depth of 60
inches or more is very dark gray and white fine sand. The
soil is calcareous in the substratum.

Permeability of this Novark soil is moderate to the lower
part of the substratum and very rapid through the lower
part. Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

Included in this unit is about 25 percent Warden silt loam,
Sagehill very fine sandy loam, Royal very fine sandy
loam, Timmerman coarse sandy loam, and Novark soils
that have slopes of less than 2 percent or more than 5
percent.

This unit is used for irrigated cultivated crops, hay, and
pasture.

If this unit is used for irrigated crops, the main limitation is
the hazard of water erosion. Many kinds of crops, such as
small grain, sugar beets, potatoes, beans, corn, alfalfa,
grasses, and peas, can be grown under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation is suited to this unit. Corrugation irrigation is suited
to close-growing crops. If furrow or corrugation irrigation is
used, tilling the soil before applying irrigation water can
increase the water intake rate; however, it also can increase
the risk of erosion. Erosion can be minimized by reducing the
size of the irrigation stream. Sprinkler irrigation systems
should be managed to avoid excessive water
application rates, which cause puddling, impair aeration,
and reduce the water intake rate. Returning crop residue to
the soil and chiseling, when needed, increase the water
intake rate. Minimum tillage helps to maintain the tilth of the
surface layer, increases the water intake rate, and reduces
water erosion. Using a cropping system that includes
close-growing, high-



residue crops in the rotation and maintaining crop residue
on the surface reduce water erosion. To avoid exposing
sand, land smoothing operations that include only
shallow cuts are advisable.

This map unit is in capability subclass lle, irrigated.

86-Outlook very fine sandy loam. This very deep,
moderately well drained, salt- and sodium-affected soil
is on alluvial plains. It formed in alluvium. Slope is 0 to 2
percent. The native vegetation is mainly grasses and
shrubs. Elevation is 600 to 2,000 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 145 days.

Typically, the surface layer is brown very fine sandy
loam 10 inches thick. The substratum to a depth of 60
inches or more is brown silt loam that has dark yellowish
brown mottles. This soil is calcareous throughout.

Permeability of this Outlook soil is moderate. Available
water capacity is high. Effective rooting depth is limited by a
seasonal high water table that fluctuates between depths of
24 and 40 inches in May through December. Runoff is slow,
and the hazard of water erosion is slight. The hazard of soil

blowing is high. This sail is subject to rare periods of flooding.

Included in this unit is about 20 percent soils that have
strata of fine sandy loam and loamy fine sand in the upper
part of the substratum and soils that are well drained.

This unit is used for irrigated cultivated crops, hay, and
pasture.

If this unit is used for irrigated crops, the main limitations
are wetness, excess salts, and the hazard of flooding.
Salinity influences the choice of crops. If the soil in this unit
is drained, leached of excess salts, and irrigated, it is suited
to small grain, sugar beets, corn, alfalfa, and grasses.

Furrow, corrugation, trickle, drip, or sprinkler irrigation is
suited to this unit. If furrow or corrugation irrigation is used,
tilling the soil before applying irrigation water can increase
the water intake rate; however, it also can increase the risk
of erosion. Erosion can be minimized by reducing the size
of the irrigation stream. Sprinkler irrigation systems
should be managed to avoid excessive water application
rates, which cause puddling, impair aeration, and
reduce the water intake rate. Returning crop residue to
the soil and chiseling, when needed, increase the water
intake rate. Minimum tillage helps to maintain the tilth of the
surface layer, increases the water intake rate, and reduces
erosion.

The addition of soil amendments such as gypsum,
sulfur, and sulfuric acid should be based on soil tests. Using
a cropping system that includes close-growing, high-
residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover
crops also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil

blowing in spring. Soil blowing is also reduced by
practicing minimum tillage, which prevents pulverization
of the soil. Land smoothing operations that include deep
cuts can expose the salt- and sodium-affected substratum.
This map unit is in capability subclass lllw, irrigated.

87-Pedigo silt loam. This very deep, somewhat poorly
drained, salt- and sodium-affected soil is on bottom lands.
It formed in alluvium derived from loess and volcanic ash.
Slope is 0 to 2 percent. The native vegetation is mainly
grasses and shrubs. Elevation is 1,300 to 2,400 feet.
The average annual precipitation is about 11 inches, the
average annual temperature is about 48 degrees F, and
the average frost-free season is about 125 days.

Typically, the surface layer is grayish brown silt loam 11
inches thick. The underlying material to a depth of 60 inches
or more is grayish brown and dark grayish brown silt loam.
This soil is calcareous throughout.

Permeability of this Pedigo soil is moderate.
Available water capacity is high. Effective rooting depth is
limited by a seasonal high water table that fluctuates
between depths of 30 and 60 inches in winter and spring.
Runoff is slow, and the hazard of water erosion is slight.
The hazard of soil blowing is moderate. The soil is subject
to frequent periods of flooding in November through May.

Included in this unit is about 25 percent Hermiston silt
loam, soils that have basalt at a depth of less than 60
inches, and Ahtanum silt loam.

This unit is used for nonirrigated cultivated crops and
pasture.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation, the hazard of
flooding, wetness, the hazard of soil blowing, and excess
salts. This unit is suited to spring barley because it is salt
tolerant; however, it is better suited to pasture than to field
crops. Erosion from the concentrated flow of water is
reduced by shaping waterways and seeding them to
permanent cover. Using a cropping system that includes
close-growing, high-residue crops in the rotation also
reduces erosion.

This map unit is in capability subclass IVw,
nonirrigated.

88-Pits. This map unit consists of open pits from
which soil material and underlying basalt, gravel, or
semiconsolidated lacustrine sediment have been
removed. Areas of Pits support little if any vegetation.
This unit is used mainly as a source of roadfill for use in
surfacing roads and sand and gravel for use in concrete.
This map unit is in capability subclass Vllls,
nonirrigated.

89-Prosser very fine sandy loam, 0 to 2 percent
slopes. This moderately deep, well drained soil is on



benches and hillsides. It formed in loess. The native
vegetation is mainly grasses and shrubs. Elevation is 600 to
2,300 feet. The average annual precipitation is about 7
inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about
170 days.

Typically, the surface layer is brown very fine sandy
loam 5 inches thick. The subsoil is brown very fine sandy
loam 11 inches thick. The substratum is brown very fine
sandy loam 10 inches thick. Basalt is at a depth of 26
inches. The soil is calcareous in the substratum. Depth to
bedrock ranges from 20 to 40 inches.

Permeability of this Prosser soil is moderate. Available
water capacity is moderate. Effective rooting depth is 20 to
40 inches. Runoff is slow, and the hazard of water erosion
is slight. The hazard of soil blowing is moderate.

Included in this unit is about 10 percent Starbuck very fine
sandy loam and soils that have basalt at a depth of more
than 40 inches.

This unit is used for irrigated cultivated crops,
rangeland, and irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazard of soil blowing and the moderate available
water capacity. Many kinds of crops, such as small grain,
sugar beets, potatoes, beans, corn, alfalfa, grasses, and
peas, can be grown under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler irrigation
is suited to this unit. If furrow or corrugation irrigation is used,
tilling the soil before applying irrigation water can increase
the water intake rate; however, it also can increase the risk
of erosion. Erosion can be minimized by reducing the
size of the irrigation stream. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration,
and reduce the water intake rate. Returning crop residue
to the soil and chiseling, when needed, increase the water
intake rate. Minimum tillage helps to maintain the tilth of the
surface layer, increases the water intake rate, and
reduces water erosion.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover
crops also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing minimum
tillage, which prevents pulverization of the soil. To avoid
exposing basalt, land smoothing operations that include
only shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. If the range is overgrazed, the proportion
of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less
preferred forage plants such as big sagebrush, rabbitbrush,
and cheatgrass increases. Areas that are heavily
infested with undesirable shrubs can be improved by
such

methods as railing, chaining, beating, and
chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
the hazard of soil blowing. Proper timing of seeding is
critical to the establishment of seedlings. The unit can be
seeded to adapted grasses.

This map unit is in capability subclasses lle, irrigated,
and Ve, nonirrigated.

90-Prosser very fine sandy loam, 2 to 5 percent
slopes. This moderately deep, well drained soil is on
benches and hillsides. It formed in loess. The native
vegetation is mainly grasses and shrubs. Elevation is 600
to 2,300 feet. The average annual precipitation is about 7
inches, the average annual temperature is about 50 degrees
F, and the average frost-free season is about 170 days.

Typically, the surface layer is brown very fine sandy loam 5
inches thick. The subsoil is brown very fine sandy loam 11
inches thick. The substratum is brown very fine sandy loam
10 inches thick. Basalt is at a depth of 26 inches. The soil is
calcareous in the substratum. Depth to bedrock ranges from
20 to 40 inches.

Permeability of this Prosser soil is moderate. Available
water capacity is moderate. Effective rooting depth is 20 to
40 inches. Runoff is medium, and the hazard of water
erosion is moderate. The hazard of soil blowing is
moderate.

Included in this unit is about 10 percent Starbuck very
fine sandy loam and soils that have basalt at a depth of
more than 40 inches.

This unit is used for irrigated cultivated crops,
rangeland, and irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazard of soil blowing and the moderate available
water capacity. Many kinds of crops, such as small grain,
sugar beets, potatoes, beans, corn, alfalfa, grasses, and
peas, can be grown under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation is suited to this unit. Corrugation irrigation is
suited to close-growing crops. If furrow or corrugation
irrigation is used, tilling the soil before applying irrigation
water can increase the water intake rate; however, it also
can increase the risk of erosion. Erosion can be minimized by
reducing the size of the irrigation stream. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration,
and reduce the water intake rate. Returning crop residue to
the soil and chiseling, when needed, increase the water
intake rate. Minimum tillage helps to maintain the tilth of the
surface layer, increases the water intake rate, and reduces
water erosion.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover crops
also protect the soil from erosion. If maintained on



the surface, residue from these crops reduces soil blowing
in spring. Soil blowing is also reduced by practicing
minimum tillage, which helps to maintain cloddiness of
the soil. To avoid exposing basalt, land smoothing
operations that include only shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. If the range is overgrazed, the proportion
of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less preferred
forage plants such as big sagebrush, rabbitbrush, and
cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
the hazard of soil blowing. Proper timing of seeding is critical
to the establishment of seedlings. The unit can be seeded
to adapted grasses.

This map unit is in capability subclasses lle, irrigated,
and IVVe, nonirrigated.

91-Prosser very fine sandy loam, 5 to 10 percent
slopes. This moderately deep, well drained soil is on
benches and hillsides. It formed in loess. The native
vegetation is mainly grasses and shrubs. Elevation is 600 to
2,300 feet. The average annual precipitation is about 7
inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about 170
days.

Typically the surface layer is brown very fine sandy
loam 5 inches thick. The subsoil is brown very fine sandy
loam 11 inches thick. The substratum is brown very fine
sandy loam 10 inches thick. Basalt is at a depth of 26
inches. The sail is calcareous in the substratum. Depth to
bedrock ranges from 20 to 40 inches.

Permeability of this Prosser soil is moderate. Available
water capacity is moderate. Effective rooting depth is 20 to
40 inches. Runoff is medium, and the hazard of water
erosion is moderate. The hazard of soil blowing is moderate.

Included in this unit is about 15 percent Starbuck very fine
sandy loam and soils that have basalt at a depth of more
than 40 inches.

This unit is used as rangeland and for irrigated
cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. If the range is overgrazed, the proportion
of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less
preferred forage plants such as big sagebrush, rabbitbrush,
and cheatgrass increases. Areas that are heavily
infested with undesirable shrubs can be improved by
such

methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and the
hazard of soil blowing. Proper timing of seeding is critical to
the establishment of seedlings. The unit can be seeded to
adapted grasses.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing, steepness
of slope, and the moderate available water capacity. Many
kinds of crops, such as small grain, sugar beets, potatoes,
beans, corn, alfalfa, grasses, and peas, can be grown under
irrigation.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration,
and reduce the water intake rate. Because of the depth to
basalt and the moderate available water capacity, most crops
need frequent applications of irrigation water. When growing
row crops, pitting or forming small basins between the rows
reduces runoff and water erosion. Returning crop residue to
the soil increases the water intake rate. Minimum tillage helps
to maintain the tilth of the surface layer, increases the water
intake rate, and reduces water erosion.

Using a cropping system that includes close-growing, high-
residue crops in the rotation and maintaining crop residue on
the surface reduce erosion. Winter cover crops also protect
the soil from erosion. If maintained on the surface, residue
from these crops reduces soil blowing in spring. Soil blowing is
also reduced by practicing minimum tillage, which helps to
maintain cloddiness of the soil. To avoid exposing basalt, land
smoothing operations that include only shallow cuts are
advisable.

This map unit is in capability subclasses llle, irrigated, and
IVe, nonirrigated.

92-Prosser very fine sandy loam, 10 to 15 percent
slopes. This moderately deep, well drained soil is on benches
and hillsides. It formed in loess. The native vegetation is
mainly grasses and shrubs. Elevation is 600 to 2,300 feet.
The average annual precipitation is about 7 inches, the
average annual temperature is about 50 degrees F, and the
average frost-free season is about 170 days.

Typically, the surface layer is brown very fine sandy loam 5
inches thick. The subsoil is brown very fine sandy loam 11
inches thick. The substratum is brown very fine sandy loam 10
inches thick. Basalt is at a depth of 26 inches. The soil is
calcareous in the substratum. Depth to bedrock ranges from
20 to 40 inches.

Permeability of this Prosser soil is moderate. Available
water capacity is moderate. Effective rooting depth is 20 to 40
inches. Runoff is rapid, and the hazard of water erosion is
high. The hazard of soil blowing is moderate.



Included in this unit is about 15 percent Starbuck very
fine sandy loam and soils that have basalt at a depth of
more than 40 inches.

This unit is used mainly as rangeland. It is also used for
irrigated cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. If the range is overgrazed, the proportion
of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less preferred
forage plants such as big sagebrush, rabbitbrush, and
cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
the hazard of soil blowing. Proper timing of seeding is
critical to the establishment of seedlings. The unit can be
seeded to adapted grasses.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing and
steepness of slope. This unit is poorly suited to row crops,
but it is suited to such high-residue, close-growing crops as
small grain, alfalfa, and grasses. Sprinkler, drip, or trickle
irrigation is best suited to this unit because of the steepness
of slope. Sprinkler irrigation systems should be managed
to avoid excessive water application rates, which cause
puddling, impair aeration, and reduce the water intake
rate.

Using a cropping system that includes close-growing,
high-residue crops in the rotation reduces erosion.
Maintaining an adequate amount of crop residue on
the surface reduces soil blowing. Winter cover crops
protect the soil from erosion. If maintained on the surface,
residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing minimum
tillage, which prevents pulverization of the soil. To
avoid exposing basalt, land smoothing operations that
include only shallow cuts are advisable.

This map unit is in capability subclass Ve, irrigated and
nonirrigated.

93-Prosser very fine sandy loam, 15 to 25 percent
slopes. This moderately deep, well drained soil is on
benches and hillsides. It formed in loess. The native
vegetation is mainly grasses and shrubs. Elevation is 600 to
2,300 feet. The average annual precipitation is about 7
inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about
170 days.

Typically, the surface layer is brown very fine sandy loam
5 inches thick. The subsoil is brown very fine sandy
loam 11 inches thick. The substratum is brown very
fine sandy loam 10 inches thick. Basalt is at a depth of 26
inches. The soil is calcareous in the substratum. Depth
to bedrock ranges from 20 to 40 inches.

Permeability of this Prosser soil is moderate. Available
water capacity is moderate. Effective rooting depth is 20 to
40 inches. Runoff is rapid, and the hazard of water erosion
is high. The hazard of soil blowing is moderate.

Included in this unit is about 20 percent Starbuck very
fine sandy loam and soils that have basalt at a depth of
more than 40 inches.

This unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass
decreases and the proportion of less preferred forage
plants such as big sagebrush, rabbitbrush, and
cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
the hazard of soil blowing. Proper timing of seeding is
critical to the establishment of seedlings. The unit can be
seeded to adapted grasses.

This map unit is in capability subclass
IVe, nonirrigated.

94-Prosser-Starbuck very fine sandy loams, 0 to 15
percent slopes. This map unit is on benches and
hillsides. The native vegetation is mainly grasses and
shrubs. Elevation is 600 to 2,700 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 170 days.

This unit is 45 percent Prosser very fine sandy loam and
35 percent Starbuck very fine sandy loam. The Prosser
soil is in smooth and concave areas, and the Starbuck soil
is in smooth and convex areas. The components of this
unit are so intricately intermingled that it was not practical
to map them separately at the scale used.

Included in this unit is about 10 percent soils that have
basalt at a depth of 4 to 12 inches. Also included is about
10 percent soils that have a stony surface layer, Schawana
loamy fine sand, soils that are underlain by basalt at a
depth of more than 40 inches, and Rock outcrop.

The Prosser soil is moderately deep and well drained. It
formed in loess. Typically, the surface layer is brown very
fine sandy loam 5 inches thick. The subsoil is brown very
fine sandy loam 11 inches thick. The substratum is brown
very fine sandy loam 10 inches thick. Basalt is at a depth of
26 inches. The soil is calcareous in the substratum. Depth to
basalt ranges from 20 to 40 inches.

Permeability of the Prosser soil is moderate. Available
water capacity is moderate. Effective rooting depth is 20 to
40 inches. Runoff is slow, and the hazard of water erosion is
slight. The hazard of soil blowing is moderate.



The Starbuck soil is shallow and well drained. It formed
in loess, colluvium, and alluvium. Typically, the surface
layer is brown very fine sandy loam 8 inches thick. The
subsoil is yellowish brown very fine sandy loam 7
inches thick. Basalt is at a depth of 15 inches. Depth to
basalt ranges from 12 to 20 inches.

Permeability of the Starbuck soil is moderate. Available
water capacity is very low. Effective rooting depth is 12 to
20 inches. Runoff is medium, and the hazard of water
erosion is moderate. The hazard of soil blowing is
moderate.

This unit is used mainly as rangeland. It is also used for
irrigated hay and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the very
low available water capacity of the Starbuck soil. If the
range is overgrazed, the proportion of preferred forage
plants such as bluebunch wheatgrass decreases and
the proportion of less preferred forage plants such as
cheatgrass and big sagebrush increases. Areas that
are heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating, and
chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the very low available water
capacity of the Starbuck soil, the low annual precipitation,
and the hazard of soil blowing. Proper timing of
seeding is critical to the establishment of seedlings. The
unit can be seeded to adapted grasses.

If this unit is used for irrigated hay and pasture, the main
limitations are steepness of slope, the very low available
water capacity of the Starbuck soil, and the hazard of soil
blowing. The main irrigated crops are alfalfa and grasses.
Sprinkler, drip, or trickle irrigation is best suited to this
unit because of the steepness of slope. Because of the
depth to basalt and the very low available water capacity of
the Starbuck soil, most crops need frequent applications of
irrigation water. Using a cropping system that includes close-
growing, high-residue crops in the rotation reduces erosion.
To avoid exposing basalt, land smoothing operations
that include only shallow cuts are advisable.

This map unit is in capability subclasses Ve, irrigated, and
Vle, nonirrigated.

95-Prosser-Starbuck complex, 15 to 45 percent
slopes. This map unit is on hillsides. The native vegetation
is mainly grasses and shrubs. Elevation is 600 to
2,700 feet. The average annual precipitation is about
7 inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about 170
days.

This unit is 40 percent Prosser very fine sandy loam and
35 percent Starbuck stony very fine sandy loam. The
Prosser soil is in smooth and concave areas, and the
Starbuck soil is in smooth and convex areas. The

components of this unit are so intricately intermingled that
it was not practical to map them separately at the scale
used.

Included in this unit is about 15 percent soils that are
underlain by basalt at a depth of 4 to 12 inches. Also
included is about 10 percent soils that have a stony
surface layer, Schawana loamy fine sand, soils that
are underlain by basalt at a depth of more than 40 inches,
and Rock outcrop.

The Prosser soil is moderately deep and well drained. It
formed in loess. Typically, the surface layer is brown very
fine sandy loam 5 inches thick. The subsoil is brown very fine
sandy loam 11 inches thick. The substratum is brown very
fine sandy loam 10 inches thick. Basalt is at a depth of 26
inches. The soil is calcareous in the substratum. Depth to
basalt ranges from 20 to 40 inches.

Permeability of the Prosser soil is moderate.
Available water capacity is moderate. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing is
moderate.

The Starbuck soil is shallow and well drained. It formed
in loess, colluvium, and alluvium. Typically, the surface
layer is brown stony very fine sandy loam 5 inches thick.
The subsoil is yellowish brown very fine sandy loam 10
inches thick. Basalt is at a depth of 15 inches. Depth to
basalt ranges from 12 to 20 inches.

Permeability of the Starbuck soil is moderate.

Available water capacity is very low. Effective
rooting depth is 12 to 20 inches. Runoff is medium, and
the hazard of water erosion is moderate.

This unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by stones on
the surface and the very low available water capacity of the
Starbuck soil. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass
decreases and the proportion of less preferred forage plants
such as cheatgrass and big sagebrush increases. Areas that
are heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining,
beating, and chemical treatment.

The unit is suited to rangeland seeding. The main
limitations for seeding are the stones on the surface and the
very low available water capacity of the Starbuck soil and
the low annual precipitation. Proper timing of seeding is
critical to the establishment of seedlings. The unit can be
seeded to adapted grasses.

This map unit is in capability subclass
Vle, nonirrigated.

96-Quincy sand, 5 to 25 percent slopes, eroded.
This very deep, somewhat excessively drained soil
is on active dunes. It formed in sand derived from mixed
sources. This soil is mainly barren of vegetation.
Elevation is 380 to 1,200 feet. The average annual



precipitation is about 7 inches, the average annual
temperature is about 52 degrees F, and the average
frost-free season is about 170 days.

Typically, the surface layer is grayish brown sand 9
inches thick. The substratum to a depth of 60 inches or
more is grayish brown sand.

Permeability of this Quincy soil is rapid. Available
water capacity is low. Effective rooting depth is 60 inches
or more. Runoff is slow, and the hazard of water erosion is
slight. The hazard of soil blowing is very high.

Included in this unit is about 15 percent Quincy fine
sand.

This unit is used mainly for wildlife habitat. It is also
used for irrigated cultivated crops, hay, and pasture.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, the hazard of soil blowing, and the
low available water capacity. The main irrigated crops
are small grain, potatoes, corn, alfalfa, and grasses.
Sprinkler, drip, or trickle irrigation is best suited to this
unit because of the steepness of slope and sandy texture.
Because of the sandy texture and low available water
capacity, most crops need frequent, light applications of
irrigation water.

Using a cropping system that includes close-growing,
high-residue crops in the rotation reduces soil blowing.
Winter cover crops also protect the soil from erosion. If
maintained on the surface, residue from these crops
reduces soil blowing in spring.

This map unit is in capability subclasses Ve, irrigated, and
Vlle, nonirrigated.

97-Quincy fine sand, 2 to 15 percent slopes. This
very deep, somewhat excessively drained soil is on
dunes and terraces. It formed in sand derived from mixed
sources. The native vegetation is mainly grasses and shrubs.
Elevation is 300 to 1,200 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 52 degrees F, and the average frost-
free season is about 170 days.

Typically, the surface layer is brown fine sandy loam 9
inches thick. The substratum to a depth of 60 inches or
more is brown fine sand.

Permeability of this Quincy soil is rapid. Available water
capacity is low. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. The hazard of soil blowing is very high.

Included in this unit is about 15 percent Quincy sand,
eroded; Quincy loamy fine sand; Winchester sand; Hezel
loamy fine sand; and Burbank loamy fine sand.

This unit is used as rangeland and for irrigated
cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, Sandberg bluegrass, big
sagebrush, and antelope bitterbrush. The production of
forage is limited by the low available water capacity. If the
range is overgrazed, the proportion of preferred forage
plants such as needleandthread decreases and

the proportion of less preferred forage plants such as
rabbitbrush and cheatgrass increases. Areas that are heavily
infested with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment. Seeding on this unit generally is not practical
because of the hazard of soil blowing, the low annual
precipitation, and the low available water capacity.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, the hazard of soil blowing, and the
low available water capacity. The main irrigated crops are
small grain, potatoes, corn, alfalfa, and grasses. Sprinkler,
drip, or trickle irrigation is suited to this unit. Because of the
low available water capacity, most crops need frequent,
light applications of water.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce soil blowing. Winter cover
crops also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring.

This map unit is in capability subclasses Ve,
irrigated, and Vlle, nonirrigated.

98-Quincy loamy fine sand, 0 to 15 percent slopes.
This very deep, somewhat excessively drained soil is on
terraces and dunes. It formed in sand derived from mixed
sources. The native vegetation is mainly grasses and
shrubs. Elevation is 380 to 2,200 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 52 degrees F, and the average frost-
free season is about 170 days.

Typically, the surface layer is grayish brown loamy fine
sand 9 inches thick. The underlying material to a depth of 60
inches or more is brown fine sand.

Permeability of this Quincy soil is rapid. Available water
capacity is low. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. The hazard of soil blowing is high.

Included in this unit is about 25 percent Hezel loamy
fine sand, Royal loamy fine sand, Timmerman loamy sand,
Quincy fine sand, Burbank loamy fine sand, and Quincy
soils that have slopes of more than 15 percent.

This unit is used for irrigated crops, rangeland,
irrigated hay and pasture, and homesites.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, the low available water capacity,
and the hazard of soil blowing. The main irrigated crops are
potatoes, corn, small grain, alfalfa, and grasses.

Sprinkler, drip, or trickle irrigation is suited to this unit.
Because of the low available water capacity, most crops
need frequent, light applications of water. Land smoothing
operations that include deep cuts are feasible on this unit.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop



residue on the surface reduce erosion. Winter cover
crops also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing
minimum tillage, which reduces pulverization of the soil.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, Sandberg bluegrass, and
big sagebrush. The production of forage is limited by the low
available water capacity. If the range is overgrazed, the
proportion of preferred forage plants such as
needleandthread decreases and the proportion of less
preferred forage plants such as rabbitbrush and cheatgrass
increases. Areas that are heavily infested with
undesirable shrubs can be improved by such methods as
railing, chaining, beating, and chemical treatment. Seeding on
this unit generally is not practical because of the hazard of
soil blowing, the low annual precipitation, and the low
available water capacity.

This unit is well suited to homesite development. Soil
blowing can be a problem on construction sites. Cutbanks
are not stable and are subject to caving in. Mulching,
fertilization, and irrigation are needed to establish lawn
grasses and other small plants.

The main limitation for septic tank absorption fields is the
risk of seepage. If the density of housing is moderate to
high, community sewage systems are needed to prevent
contamination of nearby water supplies.

This map unit is in capability subclasses Ve,
irrigated, and Vlle, nonirrigated.

99-Quincy loamy fine sand, 15 to 35 percent slopes.
This very deep, somewhat excessively drained soil is on
dunes and terrace escarpments. It formed in sand derived
from mixed sources. The native vegetation is mainly
grasses and shrubs. Elevation is 380 to 2,200 feet. The
average annual precipitation is about 7 inches, the average
annual temperature is about 52 degrees F, and the
average frost-free season is about 170 days.

Typically, the surface layer is grayish brown loamy
fine sand 9 inches thick. The substratum to a depth of 60
inches or more is brown fine sand.

Permeability of this Quincy soil is rapid. Available
water capacity is low. Effective rooting depth is 60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate. The hazard of soil blowing is high.

Included in this unit is about 25 percent Hezel loamy
fine sand, Royal loamy fine sand, Timmerman loamy sand,
Quincy fine sand, Burbank loamy fine sand, and Quincy
soils that have slopes of more than 35 percent.

This unit is used as rangeland.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, Sandberg bluegrass, and
big sagebrush. The production of forage is limited by the low
available water capacity. If the range is overgrazed, the
proportion of preferred forage plants

such as needleandthread decreases and the proportion of
less preferred forage plants such as rabbitbrush and
cheatgrass increases. Because of the steepness of
slope, brush control is limited mainly to aerial application of
chemicals. Seeding on this unit generally is not practical
because of the hazard of soil blowing, the low annual
precipitation, and the low available water capacity.
This map unit is in capability subclass Vlle,
nonirrigated.

100-Quinton-Schawana complex, 5 to 20 percent
slopes. This map unit is on hillsides. The native vegetation
is mainly grasses and shrubs. Elevation is 1,000 to 2,300
feet. The average annual precipitation is about 7 inches, the
average annual temperature is about 52 degrees F, and the
average frost-free season is about 160 days.

This unit is 50 percent Quinton loamy fine sand and 35
percent Schawana cobbly loamy fine sand. The Quinton soil
is in smooth and concave areas, and the Schawana is in
convex areas. The components of this unit are so intricately
intermingled that it was not practical to map them separately
at the scale used.

Included in this unit is about 10 percent Quincy loamy fine
sand. Also included is about 5 percent soils that have basalt
at a depth of less than 8 inches.

The Quinton soil is moderately deep and somewhat
excessively drained. It formed in eolian sand. Typically,
the surface layer is brown loamy fine sand 7 inches thick. The
substratum is brown loamy fine sand and gravelly loamy fine
sand 15 inches thick. Basalt is at a depth of 22 inches.
Depth to basalt ranges from 20 to 40 inches.

Permeability of the Quinton soil is rapid. Available water
capacity is low. Effective rooting depth is 20 to 40 inches.
Runoff is slow, and the hazard of water erosion is slight.

The hazard of soil blowing is high.

The Schawana soil is shallow and somewhat
excessively drained. It formed in eolian deposits and in
material weathered from basalt. Typically, the surface
layer is brown cobbly loamy fine sand 3 inches thick. The
substratum is brown gravelly very fine sandy loam 9 inches
thick. Basalt is at a depth of 12 inches. Depth to basalt
ranges from 8 to 20 inches.

Permeability of the Schawana soil is moderately rapid.
Available water capacity is low. Effective rooting depth is 8 to
20 inches. Runoff is slow, and the hazard of water erosion is
slight.

This unit is used as rangeland.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, Sandberg bluegrass,
bluebunch wheatgrass, big sagebrush, and stiff sagebrush.
The production of forage is limited by the low available water
capacity. If the range is overgrazed, the proportion of
preferred forage plants such as needleandthread decreases
and the proportion of less



preferred forage plants such as rabbitbrush and
cheatgrass increases. Seeding on this unit generally
is not practical because of the hazard of soil blowing, the
low available water capacity, and the low annual
precipitation.

This map unit is in capability subclass Vlle,
nonirrigated.

101-Rails silt loam, 3 to 25 percent slopes. This
very deep, well drained soil is on hillsides. It formed in
colluvium derived dominantly from basalt and in
loess. The native vegetation is mainly grasses and
shrubs. Elevation is 1,400 to 2,900 feet. The average
annual precipitation is about 10 inches, the average
annual temperature is about 49 degrees F, and the
average frost-free season is about 140 days.

Typically, the surface layer is grayish brown silt loam
13 inches thick. The subsoil is brown silt loam 31 inches
thick. The substratum to a depth of 60 inches or more is
brown very gravelly silt loam and pale brown gravelly
clay loam. The soil is calcareous in the substratum.

Permeability of this Rails soil is moderately slow.
Available water capacity is high. Effective rooting depth
is 60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

Included in this unit is about 15 percent Renslow silt
loam. Also included is about 5 percent Rails stony silt
loam.

This unit is used as rangeland and for nonirrigated
crops.

The potential plant community on this unit is mainly
bluebunch wheatgrass and big sagebrush. The production of
forage is limited by the hazard of water erosion. If the range
is overgrazed, the proportion of preferred forage plants
such as bluebunch wheatgrass decreases and the
proportion of less preferred forage plants such as big
sagebrush and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating,
and chemical treatment.

This unit is suited to rangeland seeding. The main
limitation for seeding is the low annual precipitation. Proper
timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation and the hazard of
water erosion. Because precipitation is not sufficient for
annual cropping, a cropping system that includes winter
wheat and summer fallow is most suitable. Water erosion is
reduced if fall grain is seeded early and stubble mulch
tillage is used. Gully erosion from the concentrated flow
of water is reduced by shaping waterways and seeding
them to permanent cover. Chiseling or subsoiling the
stubble field across the slope reduces runoff. Terraces can
be used in the more nearly level areas to control runoff.

This map unit is in capability subclass Ve,
nonirrigated.

102-Rails silt loam, 25 to 55 percent slopes. This
very deep, well drained soil is on hillsides. It formed in
colluvium derived dominantly from basalt and in loess. The
native vegetation is mainly grasses and shrubs.
Elevation is 1,400 to 2,900 feet. The average annual
precipitation is about 10 inches, the average annual
temperature is about 49 degrees F, and the average frost-
free season is about 140 days.

Typically, the surface layer is grayish brown silt
loam 13 inches thick. The subsoil is brown silt loam 31
inches thick. The substratum to a depth of 60 inches or
more is brown very gravelly silt loam and pale brown gravelly
clay loam. The soil is calcareous in the substratum.

Permeability of this Rails soil is moderately slow.
Available water capacity is high. Effective rooting depth is
60 inches or more. Runoff is rapid, and the hazard of water
erosion is high.

Included in this unit is about 20 percent Rails stony silt
loam and Kiona cobbly very fine sandy loam.

This unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Idaho fescue, and threetip
sagebrush. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass and
Idaho fescue decreases and the proportion of less preferred
forage plants such as threetip sagebrush, and cheatgrass
increases. Because of the steepness of slope, brush control
is limited mainly to aerial application of chemicals. Seeding
on this unit generally is not practical because of the
steepness of slope and low annual precipitation.

This map unit is in capability subclass Vlle,
nonirrigated.

103-Rails stony silt loam, 3 to 25 percent slopes.
This very deep, well drained soil is on hillsides. It formed in
colluvium derived dominantly from basalt and in loess. The
native vegetation is mainly grasses and shrubs.
Elevation is 1,400 to 2,900 feet. The average annual
precipitation is about 10 inches, the average annual
temperature is about 49 degrees F, and the average frost-
free season is about 140 days.

Typically, the surface layer is grayish brown stony silt loam
13 inches thick. The subsoil is brown gravelly silt loam 31
inches thick. The substratum to a depth of 60 inches or
more is brown very gravelly silt loam and pale brown
gravelly clay loam. The soil is calcareous in the substratum.

Permeability of this Rails soil is moderately slow.
Available water capacity is high. Effective rooting depth is
60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

Included in this unit is about 25 percent Rails silt loam
and soils that have a cobbly or very cobbly surface layer.



This unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, Idaho fescue,
and big sagebrush. If the range is overgrazed, the
proportion of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less
preferred forage plants such as big sagebrush and
cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are stones on the surface and the low
annual precipitation. Proper timing of seeding is critical
to the establishment of seedlings. The unit can be seeded to
adapted grasses.

This map unit is in capability subclass Vle,
nonirrigated.

104-Renslow silt loam, 0 to 5 percent slopes. This
very deep, well drained soil is on hills. It formed in loess. The
native vegetation is mainly grasses and shrubs.
Elevation is 1,400 to 2,800 feet. The average annual
precipitation is about 11 inches, the average annual
temperature is about 49 degrees F, and the average
frost-free season is about 140 days.

Typically, the surface layer is grayish brown silt
loam 11 inches thick. The subsoil is brown silt loam 29
inches thick. The substratum to a depth of 60 inches or more
is brown silt loam. The soil is calcareous in the substratum.

Permeability of this Renslow soil is moderate. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazard of water
erosion is moderate.

Included in this unit is about 10 percent Zen silt loam,
Willis silt loam, and Renslow soils that have slopes of more
than 5 percent.

This unit is used mainly for nonirrigated crops. It is
also used for irrigated cultivated crops, rangeland,
irrigated hay and pasture, and homesites.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation and the hazard of
water erosion. Because precipitation is not sufficient for
annual cropping, a cropping system that includes
winter wheat and summer fallow is most suitable. Water
erosion is reduced if fall grain is seeded early and
stubble mulch tillage is used. Chiseling or subsoiling
the stubble field across the slope in fall reduces runoff.
Terraces can be used on the long slopes to control runoff.
Erosion from the concentrated flow of water is reduced by
shaping waterways and seeding them to permanent
cover.

If this unit is used for irrigated crops, the main limitation
is the hazard of water erosion. Many kinds of crops, such
as small grain, peas, alfalfa, and grasses, can be
grown under irrigation.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the rolling topography. Sprinkler irrigation systems
should be managed to avoid excessive water application
rates, which cause puddling, impair aeration, and reduce
the water intake rate. When growing row crops, pitting or
forming small basins between the rows reduces runoff and
water erosion. Returning crop residue to the soil and chiseling,
when needed, increase the water intake rate. Minimum tillage
helps to maintain the tilth of the surface layer, increases the
water intake rate, and reduces water erosion. Using a cropping
system that includes close-growing, high-residue crops in the
rotation and maintaining crop residue on the surface reduce
water erosion. To avoid exposing the calcareous substratum,
land smoothing operations that include only shallow cuts are
advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, Idaho fescue, and
big sagebrush. If the range is overgrazed the proportion of
preferred forage plants such as bluebunch wheatgrass
decreases and the proportion of less preferred forage plants
such as big sagebrush and cheatgrass increases. Areas that
are heavily infested with undesirable shrubs can be improved
by such methods as railing, chaining, beating, and
chemical treatment.

This unit is suited to rangeland seeding. The main limitation
for seeding is the low annual precipitation. Proper timing of
seeding is critical to the establishment of seedlings. The unit
can be seeded to adapted grasses.

This unit is well suited to homesite development and septic
tank absorption fields. Mulching, fertilization, and irrigation are
needed to establish lawn grasses and other small plants.

This map unit is in capability subclasses lle, irrigated, and
llle, nonirrigated.

105-Renslow association. This map unit is on hills. Slope
is 5 to 25 percent. The native vegetation is mainly grasses and
shrubs. Elevation is 1,400 to 2,800 feet. The average annual
precipitation is about 11 inches, the average annual
temperature is about 49 degrees F, and the average frost-free
season is about 140 days.

This unit is 60 percent Renslow silt loam, 5 to 15 percent
slopes, and 30 percent Renslow silt loam, 15 to 25 percent
slopes. Renslow silt loam, 5 to 15 percent slopes, is on broad
ridges, and Renslow silt loam, 15 to 25 percent slopes, is on
broad ridges and hillsides.

Included in this unit are small areas of severely eroded soils
in convex areas, soils along drainageways that have
basalt at a depth of less than 20 inches, Zen silt loam, Willis
silt loam, and Renslow soils that have slopes of more than 25
percent. Included areas make up about 10 percent of the total
acreage.

Renslow silt loam, 5 to 15 percent slopes, is very deep and
well drained. It formed in loess. Typically, the



surface layer is grayish brown silt loam 11 inches thick. The
subsoil is brown silt loam 29 inches thick. The substratum
to a depth of 60 inches or more is brown silt loam. The saoil
is calcareous in the substratum.

Permeability of this Renslow soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches
or more. Runoff is medium, and the hazard of water erosion
is moderate.

Renslow silt loam, 15 to 25 percent slopes, is very deep
and well drained. It formed in loess. Typically, the surface
layer is grayish brown and brown silt loam 11 inches thick.
The subsoil is brown silt loam 29 inches thick. The
substratum to a depth of 60 inches or more is brown silt
loam. The soil is calcareous in the substratum.

Permeability of this Renslow soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches
or more. Runoff is rapid, and the hazard of water erosion is
high.

This unit is used mainly for nonirrigated crops. It is also
used for irrigated cultivated crops, rangeland, and
irrigated hay and pasture.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation and the hazard
of water erosion. Because precipitation is not sufficient for
annual cropping, a cropping system that includes winter
wheat and summer fallow is most suitable. Water erosion
is reduced if fall grain is seeded early and stubble mulch
tillage is used. Chiseling or subsoiling the stubble field
across the slope reduces runoff. Terraces can be used in
the more nearly level areas to control erosion. Erosion
from the concentrated flow of water is reduced by shaping
waterways and seeding them to permanent cover.

If this unit is used for irrigated crops, the main limitations
are the hazard of water erosion and steepness of slope.
Many kinds of crops, such as small grain, peas, alfalfa,
and grasses, can be grown under irrigation.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration,
and reduce the water intake rate. When growing row crops,
pitting or forming small basins between the rows reduces
runoff and water erosion. Returning crop residue to the soil
increases the water intake rate. Minimum tillage helps to
maintain the tilth of the surface layer, increases the water
intake rate, and reduces water erosion. Using a cropping
system that includes close-growing, high-residue crops
in the rotation and maintaining crop residue on the surface
reduce water erosion. To avoid exposing the
calcareous substratum, land smoothing operations that
include only shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, Idaho fescue,
and big sagebrush. If the range is overgrazed,

the proportion of preferred forage plants such as
bluebunch wheatgrass decreases and the proportion
of less preferred forage plants such as big sagebrush
and cheatgrass increases. Areas that are heavily
infested with undesirable shrubs can be improved by
such methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitation for seeding is the low annual precipitation. Proper
timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

Renslow silt loam, 5 to 15 percent slopes, is in capability
subclasses llle, nonirrigated, and Ve, irrigated, and Renslow
silt loam, 15 to 25 percent slopes, is in capability subclass
IVe, nonirrigated and irrigated.

106-Renslow silt loam, 25 to 35 percent slopes.
This very deep, well drained soil is on hills. It formed in
loess. The native vegetation is mainly grasses and
shrubs. Elevation is 1,400 to 2,800 feet. The average
annual precipitation is about 11 inches, the average
annual temperature is about 49 degrees F, and the
average frost-free season is about 140 days.

Typically, the surface layer is grayish brown silt loam
11 inches thick. The subsoil is brown silt loam 29 inches
thick. The substratum to a depth of 60 inches or more is
brown silt loam. The soil is calcareous in the substratum.

Permeability of this Renslow soil is moderate.
Available water capacity is high. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the hazards
of water erosion is high.

Included in this unit is about 20 percent severely
eroded soils in convex areas, Willis silt loam on
midslopes and shoulders, and Zen silt loam.

This unit is used for nonirrigated crops and as
rangeland.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation, steepness
of slope, and the hazard of erosion. Because
precipitation is not sufficient for annual cropping, a
cropping system that includes winter wheat and summer
fallow is most suitable. Water erosion is reduced if fall grain
is seeded early and stubble mulch tillage is used.
Chiseling or subsoiling the stubble across the slope
reduces runoff. Erosion from the concentrated flow of water
is reduced by shaping waterways and seeding them to
permanent cover.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, Idaho fescue,
and big sagebrush. If the range is overgrazed, the
proportion of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less
preferred forage plants such as big sagebrush and
cheatgrass increases. Because of the steepness of
slope, brush control is limited mainly to aerial application of
chemicals.



This unit is suited to rangeland seeding. The main
limitations for seeding are the steepness of slope and low
annual precipitation. Proper timing of seeding is
critical to the establishment of seedlings. The unit can be
seeded to adapted grasses.

This map unit is in capability subclass
IVe, nonirrigated.

107-Renslow-Willis silt loams, 0 to 15 percent
slopes. This map unit is on hills. The native vegetation is
mainly grasses and shrubs. Elevation is 1,400 to 2,800
feet. The average annual precipitation is about 11
inches, the average annual temperature is about 49
degrees F, and the average frost-free season is about 135
days.

This unit is 50 percent Renslow silt loam and 30
percent Willis silt loam. The Renslow soil is in smooth
and concave areas, and the Willis soil is in smooth and
convex areas. The components of this unit are so
intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit is about 10 percent soils that are
severely eroded and are in convex areas. Also
included is about 10 percent Renslow soils that have
slopes of more than 15 percent and soils that are
underlain by a hardpan at a depth of less than 20 inches.

The Renslow soil is verydeep and well drained. It
formed in loess. Typically, the surface layer is
grayish brown silt loam 11 inches thick. The subsoil is
brown silt loam 29 inches thick. The substratum to a depth
of 60 inches or more is brown silt loam. The soil is
calcareous in the substratum.

Permeability of the Renslow soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches
or more. Runoff is medium, and the hazard of water
erosion is moderate.

The Willis soil is well drained. It is moderately deep
over a hardpan. The soil formed in loess. Typically,
the surface layer is grayish brown silt loam 10
inches thick. The subsoil is brown silt loam 8 inches
thick. The substratum is pale brown silt loam 5 inches
thick. A hardpan is at a depth of 23 inches. The sail is
calcareous in the substratum. Depth to the hardpan
ranges from 20 to 40 inches.

Permeability of the Willis soil is moderate above the
hardpan and very slow through it. Available water
capacity is moderate. Effective rooting depth is 20 to 40
inches. Runoff is medium, and the hazard of water erosion
is moderate.

This unit is used mainly for nonirrigated crops. It is also

used for irrigated cultivated crops, hay, and pasture.

If this unit is used for nonirrigated crops, the main
limitations are the moderate available water capacity of
the Willis soil, the low annual precipitation, and the
hazard of water erosion. Because precipitation is
not sufficient for annual cropping, a cropping
system that includes winter wheat and summer
fallow is most

suitable. Water erosion is reduced if fall grain is seeded early
and stubble mulch tillage is used. Chiseling or subsoiling
the stubble field across the slope reduces runoff. Erosion
from the concentrated flow of water is reduced by shaping
waterways and seeding them to permanent cover.
Terraces can be used to control runoff in the more nearly
level areas.

If this unit is used for irrigated crops, the main limitations
are the moderate available water capacity of the Willis soil,
the hazard of water erosion, and steepness of slope. This
unit is poorly suited to row crops, but it is suited to such
high-residue, close-growing crops as small grain, alfalfa,
and grasses.

Slope, sprinkler, drip, or trickle irrigation is best suited to
this unit because of the steepness of the slope. Sprinkler
irrigation systems should be managed to avoid
excessive water application rates, which cause
puddling, impair aeration, and reduce the water intake rate.
Using a cropping system that includes close-growing and
high-residue crops in the rotation reduces water erosion.
Proper management of hayland and pastureland also helps
to control erosion. To avoid exposing the hardpan in the
Willis soil, land smoothing operations that include only
shallow cuts are advisable.

This map unit is in capability subclasses Ve,
irrigated, and llle, nonirrigated.

108-Renslow-Willis silt loams, 15 to 25 percent
slopes. This map unit is on hills. The native vegetation is
mainly grasses and shrubs. Elevation is 1,400 to 2,800
feet. The average annual precipitation is about 11 inches,
the average annual temperature is about 49 degrees F,
and the average frost-free season is about 135 days.

This unit is 50 percent Renslow silt loam and 30 percent
Willis silt loam. The Renslow soil is in smooth and concave
areas, and the Willis soil is in smooth and convex areas.
The components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.

Included in this unit is about 10 percent soils that are
severely eroded and are in convex areas. Also included is
about 10 percent Renslow soils that have slopes of more
than 25 percent or less than 15 percent and soils that are
underlain by a hardpan at a depth of less than 20 inches.

The Renslow soil is verydeep and well drained. It formed in
loess. Typically, the surface layer is grayish brown silt loam
11 inches thick. The subsoil is brown silt loam 29 inches
thick. The substratum to a depth of 60 inches or more is
brown silt loam. The soil is calcareous in the substratum.

Permeability of the Renslow soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches or
more. Runoff is rapid, and the hazard of water erosion is
high.



The Willis soil is well drained. It is moderately deep over
a hardpan. The soil formed in loess. Typically, the surface
layer is grayish brown silt loam 10 inches thick. The subsoil
is brown silt loam 8 inches thick. The substratum is pale
brown silt loam 5 inches thick. A hardpan is at a depth of
23 inches. The soil is calcareous in the substratum. Depth
to the hardpan ranges from 20 to 40 inches.

Permeability of the Willis soil is moderate above the
hardpan and very slow through it. Available water
capacity is moderate. Effective rooting depth is 20 to 40
inches. Runoff is rapid, and the hazard of water erosion is
high.

This unit is used mainly for nonirrigated crops. It is
also used as rangeland.

If this unit is used for nonirrigated crops, the main
limitations are steepness of slope, the low annual
precipitation, and the hazard of water erosion and the
moderate available water capacity of the Willis soil.
Because precipitation is not sufficient for annual cropping,
a cropping system that includes winter wheat and summer
fallow is most suitable. Water erosion is reduced if fall grain
is seeded early and stubble mulch tillage is used.
Chiseling or subsoiling the stubble field across the
slope reduces runoff. Erosion from the concentrated flow
of water is reduced by shaping waterways and seeding
them to permanent cover.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, Idaho fescue,
and big sagebrush. The production of forage is limited by the
moderate available water capacity of the Willis soil. If the
range is overgrazed, the proportion of preferred forage
plants such as bluebunch wheatgrass decreases and the
proportion of less preferred forage plants such as big
sagebrush and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating,
and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the moderate available water
capacity of the Willis soil and the low annual precipitation.
Proper timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

This map unit is in capability subclass
IVe, nonirrigated.

109-Ritzville silt loam, 0 to 5 percent slopes. This
very deep, well drained soil is on hills. It formed in loess.
The native vegetation is mainly grasses and shrubs.
Elevation is 1,400 to 1,800 feet. The average annual
precipitation is about 10 inches, the average annual
temperature is about 49 degrees F, and the average frost-
free season is about 140 days.

Typically, the surface layer is grayish brown silt loam 6
inches thick. The subsoil is brown silt loam 33 inches thick.
The upper 12 inches of the substratum is brown

silt loam, and the lower part to a depth of 60 inches or
more is pale brown silt loam. The soil is calcareous in the
substratum.

Permeability of this Ritzville soil is moderate.
Available water capacity is high. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of water
erosion is slight.

Included in this unit is about 10 percent Willis silt loam
and Ritzville soils that have slopes of more than 5 percent.
This unit is used mainly for nonirrigated crops. It is also used
for irrigated cultivated crops, hay, and pasture.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation and the hazard
of water erosion. Because precipitation is not sufficient for
annual cropping, a cropping system that includes winter
wheat and summer fallow is most suitable. Water erosion is
reduced if fall grain is seeded early and stubble mulch
tillage is used. Chiseling or subsoiling the stubble across
the slope reduces runoff. Erosion from the concentrated
flow of water is reduced by shaping waterways and
seeding them to permanent cover. Terraces can be
used to control runoff.

If this unit is used for irrigated crops, the main limitation
is the hazard of water erosion. Many kinds of crops, such
as small grain, peas, alfalfa, and grasses, can be
grown under irrigation.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the rolling topography. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair
aeration, and reduce the water intake rate. When growing
row crops, pitting or forming small basins between the rows
reduces runoff and water erosion. Returning crop residue to
the soil and chiseling, when needed, increase the water
intake rate. Minimum tillage helps to maintain the tilth of the
surface layer, increases the water intake rate, and reduces
water erosion. Using a cropping system that includes close-
growing, high-residue crops in the rotation and maintaining
crop residue on the surface reduce water erosion. To avoid
exposing calcareous substratum, land smoothing operations
that include only shallow cuts are advisable.

This map unit is in capability subclasses lle,
irrigated, and llle, nonirrigated.

110-Ritzville association. This map unit is on hills.
Slope is 5 to 25 percent. The native vegetation is mainly
grasses and shrubs. Elevation is 1,400 to 1,800 feet. The
average annual precipitation is about 10 inches, the average
annual temperature is about 49 degrees F, and the
average frost-free season is about 150 days.

This unit is 60 percent Ritzville silt loam, 5 to 15 percent
slopes, and 30 percent Ritzville silt loam, 15 to 25 percent
slopes. Ritzville silt loam, 5 to 15 percent slopes, is on
broad ridges, and Ritzville silt loam, 15 to 25 percent
slopes, is on hillsides.



Included in this unit are small areas of Willis silt loam,
soils along drainageways that have basalt at a depth of less
than 40 inches, and Ritzville soils that have slopes of more
than 25 percent. Included areas make up about 10 percent
of the total acreage.

Ritzville silt loam, 5 to 15 percent slopes, is very deep and
well drained. It formed in loess. Typically, the surface layer is
grayish brown silt loam 6 inches thick. The subsaoil is brown
silt loam 33 inches thick. The substratum to a depth of 60
inches or more is brown and pale brown silt loam. The soil is
calcareous in the substratum.

Permeability of this Ritzville soil is moderate.
Available water capacity is high. Effective rooting depth is
60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

Ritzville silt loam, 15 to 25 percent slopes, is very deep
and well drained. It formed in loess. Typically, the surface
layer is grayish brown silt loam 6 inches thick. The subsoil is
brown silt loam 33 inches thick. The substratum to a depth
of 60 inches or more is brown and pale brown silt loam. The
soil is calcareous in the substratum.

Permeability of this Ritzville soil is moderate.
Available water capacity is high. Effective rooting depth is
60 inches or more. Runoff is rapid, and the hazard of water
erosion is high.

This unit is used mainly for nonirrigated crops. It is also
used for irrigated cultivated crops, rangeland, and
irrigated hay and pasture.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation and the hazard of
water erosion. Because precipitation is not sufficient for
annual cropping, a cropping system that includes winter
wheat and summer fallow is most suitable. Water erosion is
reduced if fall grain is seeded early and stubble mulch tillage is
used. Chiseling or subsoiling the stubble field across the slope
reduces runoff. Erosion from the concentrated flow of water
is reduced by shaping waterways and seeding them to
permanent cover. Terraces can be used to control runoff in
the more nearly level areas.

If this unit is used for irrigated crops, the main limitations
are the hazard of water erosion and steepness of slope.
Many kinds of crops, such as small grain, peas, alfalfa,
and grasses, can be grown under irrigation.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair
aeration, and reduce the water intake rate. When
growing row crops, pitting or forming small basins
between the rows reduces runoff and water erosion.
Returning crop residue to the soil and chiseling, when
needed, increase the water intake rate. Minimum tillage
helps to maintain the tilth of the surface layer, increases

the water intake rate, and reduces water erosion. Using a
cropping system that includes close-growing, high-
residue crops in the rotation and maintaining crop residue
on the surface reduce water erosion. Proper
management of pastureland and hayland also helps to
control erosion. To avoid exposing the calcareous
substratum, land smoothing operations that include
only shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, Idaho fescue,
and big sagebrush. If the range is overgrazed, the
proportion of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less
preferred forage plants such as big sagebrush and
cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitation for seeding is the low annual precipitation. Proper
timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

Ritzville silt loam, 5 to 15 percent slopes, is in capability
subclasses llle, nonirrigated, and Ve, irrigated, and Ritzville silt
loam, 15 to 25 percent slopes, is in capability subclass Ve,
nonirrigated and irrigated.

111-Roloff silt loam, 0 to 25 percent slopes. This
moderately deep, well drained soil is on benches and
hillsides. It formed in loess. The native vegetation is mainly
grasses and shrubs. Elevation is 1,300 to 2,200 feet.

The average annual precipitation is about 10 inches, the
average annual temperature is about 49 degrees F, and the
average frost-free season is about 145 days.

Typically, the surface layer is brown silt loam 11 inches
thick. The subsoil is yellowish brown silt loam 6 inches thick.
The substratum is yellowish brown silt loam 12 inches thick.
Basalt is at a depth of 29 inches. Depth to basalt ranges
from 20 to 40 inches.

Permeability of this Roloff soil is moderate. Available water
capacity is moderate. Effective rooting depth is 20 to 40
inches. Runoff is medium, and the hazard of water erosion is
moderate.

Included in this unit is about 20 percent soils that have
basalt at a depth of less than 20 inches or more than 40
inches and soils that have a cobbly surface layer.

This unit is used mainly for nonirrigated crops. It is also
used as rangeland and for irrigated cultivated crops, hay, and
pasture.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation, the hazard of
water erosion, and the moderate available water capacity.
Because precipitation is not sufficient for annual cropping, a
cropping system that includes winter wheat and summer
fallow is most suitable. Water erosion



is reduced if fall grain is seeded early and stubble muilch
tillage is used. Chiseling or subsoiling the stubble field across
the slope in fall reduces runoff. Gully erosion from the
concentrated flow of water is reduced by shaping waterways
and seeding them to permanent cover.

The potential plant community on this unit is mainly bluebunch
wheatgrass, Sandberg bluegrass, Idaho fescue, and big
sagebrush. The production of forage is limited by the moderate
available water capacity. If the range is overgrazed, the
proportion of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less preferred
forage plants such as big sagebrush and cheatgrass
increases. Areas that are heavily infested with undesirable
shrubs can be improved by such methods as railing, chaining,
beating, and chemical treatment.

This unit is suited to rangeland seeding. The main limitations
for seeding are the low annual precipitation and moderate
available water capacity. Proper timing of seeding is critical to
the establishment of seedlings. The unit can be seeded to
adapted grasses.

If this unit is used for irrigated crops, the main limitations are
steepness of slope, the hazard of water erosion, and the
moderate available water capacity. This unit is poorly suited to
row crops, but it is suited to such high-residue, close-growing
crops as small grain, alfalfa, and grasses.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration, and
reduce the water intake rate. Because of the depth to basalt
and the moderate available water capacity, most crops need
frequent applications of water. Using a cropping system that
includes close-growing, high-residue crops in the rotation
reduces water erosion. To avoid exposing basalt, land
smoothing operations that include only shallow cuts are
advisable.

This map unit is in capability subclass Ve, irrigated and
nonirrigated.

112-Roloff-Bakeoven complex, 5 to 25 percent slopes.
This map unit is on benches and hillsides. The native
vegetation is mainly grasses and shrubs. Elevation is 1,300 to
2,200 feet. The average annual precipitation is about 10
inches, the average annual temperature is about 49 degrees
F, and the average frost-free season is about 145 days.

This unit is 50 percent Roloff silt loam and 25 percent
Bakeoven very cobbly loam. The Roloff soil is in smooth
areas, and the Bakeoven soil is in convex areas and in small
depressional areas. The components of this unit are so
intricately intermingled that it was not practical to map them
separately at the scale used.

Included in this unit is about 25 percent soils that have
basalt at a depth of 12 to 20 inches or more than 40 inches,
Strat stony loam, and Rock outcrop.

The Roloff soil is moderately deep and well drained. It
formed in loess. Typically, the surface layer is brown silt loam
11 inches thick. The subsoil is yellowish brown silt loam 6
inches thick. The substratum is yellowish brown silt loam 12
inches thick. Basalt is at a depth of 29 inches. Depth to basalt
ranges from 20 to 40 inches.

Permeability of this Roloff soil is moderate. Available water
capacity is moderate. Effective rooting depth is 20 to 40
inches. Runoff is medium, and the hazard of water erosion is
moderate.

The Bakeoven soil is very shallow and well drained. It formed
in loess and in material weathered from basalt. Typically, the
surface layer is brown very cobbly loam 4 inches thick. The
subsoil is yellowish brown very gravelly loam 3 inches thick.
Basalt is at a depth of 7 inches. Depth to basalt ranges from 4
to 12 inches.

Permeability of this Bakeoven soil is moderately slow.
Available water capacity is very low. Effective rooting depth is
4 to 12 inches. Runoff is medium, and the hazard of water
erosion is moderate.

This unit is used as rangeland.

The potential plant community on this unit is mainly bluebunch
wheatgrass, Idaho fescue, Sandberg bluegrass, big
sagebrush, and stiff sagebrush. The production of forage is
limited by the restricted available water capacity. If the range is
overgrazed, the proportion of preferred forage plants such as
bluebunch wheatgrass and Sandberg bluegrass decreases
and the proportion of less preferred forage plants such as big
sagebrush, cheatgrass, and sixweeks fescue increases.
Areas that are heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating, and
chemical treatment.

Seeding on the Bakeoven soil generally is not practical
because of the very shallow depth to basalt, very cobbly
surface layer, very low available water capacity, and low
annual precipitation. Seeding on the Roloff soil is limited by
the low annual precipitation.

This map unit is in capability subclass Vle,
nonirrigated.

113-Royal loamy fine sand, 0 to 10 percent slopes. This
very deep, well drained soil is on foot slopes and terraces. It
formed in sandy alluvium. The native vegetation is mainly
grasses and shrubs. Elevation is 600 to 1,300 feet. The
average annual precipitation is about 7 inches, the average
annual temperature is about 51 degrees F, and the average
frost-free season is about 160 days.

Typically, the surface layer is brown loamy fine sand 10
inches thick. The subsoil is brown very fine sandy loam 6
inches thick. The substratum to a depth of 60 inches or more
is brown very fine sandy loam and light



brownish gray loamy fine sand and loamy sand. The soil is
calcareous in the substratum.

Permeability of this Royal soil is moderately
rapid. Available water capacity is moderate. Effective
rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water erosion is slight. The hazard of soil
blowing is high.

Included in this unit is about 25 percent Quincy loamy fine
sand. Also included is about 15 percent Royal very fine
sandy loam, Sagehill very fine sandy loam, soils that have a
carbonate accumulation at a depth of more than 24 inches,
Timmerman loamy sand, Burbank loamy fine sand, and
Royal soils that have slopes of more than 10 percent.

This unit is used for irrigated cultivated crops,
rangeland, and irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are steepness of slope and the hazard of soil blowing. The
main irrigated crops are small grain, potatoes, corn,
alfalfa, and grasses. Sprinkler, drip, or trickle irrigation
is suited to this unit. Because of the sandy texture of the
surface layer, most crops need frequent applications of
water. Using a cropping system that includes close-
growing, high-residue crops in the rotation and
maintaining crop residue on the surface reduce erosion.
Winter cover crops protect the soil from erosion. If
maintained on the surface, residue from these crops reduces
soil blowing in spring. Soil blowing is also reduced by
practicing minimum tillage, which reduces pulverization
of the soil. Land smoothing operations that include deep cuts
can expose the loamy sand substratum.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, Sandberg bluegrass,
bluebunch wheatgrass, and big sagebrush. The production of
forage is limited by the sandy texture of the surface layer. If
the range is overgrazed, the proportion of preferred forage
plants such as needleandthread decreases and the
proportion of less preferred forage plants such as
rabbitbrush and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining,
beating, and chemical treatment. Seeding on this unit
generally is not practical because of the hazard of soil
blowing and the low annual precipitation.

This map unit is in capability subclasses Ve,
irrigated, and Vlle, nonirrigated.

114-Royal loamy fine sand, 10 to 25 percent slopes.
This very deep, well drained soil is on foot slopes and
terraces. It formed in sandy alluvium. The native
vegetation is mainly grasses and shrubs. Elevation is
600 to 1,300 feet. The average annual precipitation is about
7 inches, the average annual temperature is about 51
degrees F, and the average frost-free season is about 160
days.

Typically, the surface layer is brown loamy fine sand 10
inches thick. The subsoil is brown very fine sandy loam 6
inches thick. The substratum to a depth of 60 inches or
more is brown very fine sandy loam and light brownish gray
loamy fine sand and loamy sand. The soil is calcareous in
the substratum.

Permeability of this Royal soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is high.

Included in this unit is about 25 percent Quincy loamy fine
sand. Also included is about 15 percent Royal very fine
sandy loam, Sagehill very fine sandy loam, soils that have a
carbonate accumulation at a depth of more than 24 inches,
Timmerman loamy sand, and Burbank loamy fine sand.

This unit is used for rangeland, for irrigated cultivated
crops, hay, and pasture, and as homesites.

If this unit is used for irrigated crops, the main limitations
are the hazards of soil blowing, and water erosion and
steepness of slope. This unit is poorly suited to row crops,
but it is suited to such high-residue, close-growing crops as
alfalfa, grasses, and small grain. Sprinkler, drip, or trickle
irrigation is best suited to this unit because of the sandy
texture of the surface layer and steepness of slope.
Because of the sandy texture of the surface layer, most
crops need frequent applications of water. Using a cropping
system that includes close-growing and high-residue crops
in the rotation reduces erosion. Land smoothing operations
that include deep cuts can expose the loamy sand
substratum.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, Sandberg bluegrass,
bluebunch wheatgrass, and big sagebrush. The production
of forage is limited by the sandy texture of the surface layer.
If the range is overgrazed, the proportion of preferred forage
plants such as needleandthread decreases and the
proportion of less preferred forage plants such as
rabbitbrush and cheatgrass increases. Areas that are heavily
infested with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment. Seeding on this unit generally is not practical
because of the hazard of soil blowing and the low annual
precipitation.

This unit is poorly suited to homesite development. The
main limitation for use as homesites is steepness of slope.
Special design of buildings is needed to overcome this
limitation. Soil blowing can be a problem on construction
sites. Mulching, fertilization, and irrigation are needed to
establish lawn grasses and other small plants.

The main limitation for septic tank absorption fields is
slope, which can cause lateral seepage and surfacing of
effluent in downslope areas.



This map unit is in capability subclasses Ve, irrigated, and
Vlle, nonirrigated.

115-Royal very fine sandy loam, 0 to 2 percent
slopes. This very deep, well drained soil is on foot slopes
and terraces. It formed in sandy alluvium. The native
vegetation is mainly grasses and shrubs. Elevation is 600 to
1,300 feet. The average annual precipitation is about 7
inches, the average annual temperature is about 51
degrees F, and the average frost-free season is about 160
days.

Typically, the surface layer is brown very fine sandy
loam 10 inches thick. The subsoil is brown very fine sandy
loam 6 inches thick. The substratum to a depth of 60 inches
or more is brown very fine sandy loam and light brownish
gray loamy fine sand and loamy sand. The soil is
calcareous in the substratum.

Permeability of this Royal soil is moderately rapid.
Available water capacity is moderate. Effective
rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water erosion is slight. The hazard of soll
blowing is moderate.

Included in this unit is about 20 percent Sagehill very fine
sandy loam, soils that have a carbonate accumulation at a
depth of more than 24 inches, Timmerman coarse sandy
loam, and Royal soils that have slopes of more than 2
percent. Also included is about 15 percent Quincy
loamy fine sand and Royal loamy fine sand.

This unit is used for irrigated cultivated crops,
rangeland, and irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitation
is the hazard of soil blowing. Many kinds of crops,
such as small grain, sugar beets, potatoes, beans,
corn, alfalfa, grasses, and peas, can be grown under
irrigation. Low-residue crops can be grown if the unit is
adequately protected from soil blowing. Furrow,
corrugation, trickle, drip, or sprinkler irrigation systems are
suited to this unit. Sprinkler irrigation systems should
be managed to avoid excessive water application
rates, which cause puddling, impair aeration, and
reduce the water intake rate. Using a cropping system
that includes close-growing, high-residue crops in the
rotation and maintaining crop residue on the surface
reduce soil blowing. Winter cover crops protect the soil from
erosion. If maintained on the surface, residue from
these crops reduces soil blowing in spring. Soil blowing
is also reduced by practicing minimum tillage, which
reduces pulverization of the soil. To avoid exposing the
loamy sand substratum, land smoothing operations that
include only shallow cuts are advisable.

The potential plant community on this unit is mainly
needleandthread, bluebunch wheatgrass, Sandberg
bluegrass, and big sagebrush. If the range is overgrazed, the
proportion of preferred forage plants such as
needleandthread and bluebunch wheatgrass decreases and
the proportion of less preferred forage plants such

as big sagebrush, rabbitbrush, and cheatgrass increases.
Areas that are heavily infested with undesirable shrubs
can be improved by such methods as railing, chaining,
beating, and chemical treatment.

The main limitations of this unit for rangeland seeding are
the low annual precipitation and the hazard of soil blowing.
Proper timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

This map unit is in capability subclasses lle, irrigated, and
IVe, nonirrigated.

116-Royal very fine sandy loam, 2 to 5 percent
slopes. This very deep, well drained soil is on foot slopes
and terraces. It formed in sandy alluvium. The native
vegetation is mainly grasses and shrubs. Elevation is
600 to 1,300 feet. The average annual precipitation is about
7 inches, the average annual temperature is about 51
degrees F, and the average frost-free season is about 160
days.

Typically, the surface layer is brown very fine sandy
loam 10 inches thick. The subsoil is brown very fine sandy
loam 6 inches thick. The substratum to a depth of 60 inches
or more is brown very fine sandy loam and light brownish
gray loamy fine sand and loamy sand. The soil is calcareous
in the substratum.

Permeability of this Royal soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate.

Included in this unit is about 20 percent Sagehill very
fine sandy loam, soils that have a carbonate accumulation
at a depth of more than 24 inches, Timmerman coarse
sandy loam, and Royal soils that have slopes of more
than 5 percent. Also included is about 15 percent Quincy
loamy fine sand and Royal loamy fine sand.

This unit is used for irrigated cultivated crops,
rangeland, and irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing. Many
kinds of crops, such as small grain, sugar beets,
potatoes, beans, corn, alfalfa, grasses, and peas, can
be grown under irrigation. Furrow, corrugation, trickle,
drip, or sprinkler irrigation systems are suited to this unit.
Corrugation irrigation is suited to close-growing crops.
Sprinkler irrigation systems should be managed to
avoid excessive water application rates, which cause
puddling, impair aeration, and reduce the water intake
rate.

Using a cropping system that includes close-
growing, high-residue crops in the rotation and maintaining
crop residue on the surface reduce soil blowing. Winter cover
crops also protect the soil from erosion. If maintained on
the surface, residue from these crops reduces soil blowing
in spring. Soil blowing is also reduced by



practicing minimum tillage, which reduces pulverization of
the soil. To avoid exposing the loamy sand substratum,
land smoothing operations that include only shallow cuts are
advisable.

The potential plant community on this unit is mainly
needleandthread, bluebunch wheatgrass, Sandberg
bluegrass, and big sagebrush. If the range is overgrazed, the
proportion of preferred forage plants such as
needleandthread and bluebunch wheatgrass decreases and
the proportion of less preferred forage plants such as big
sagebrush, rabbitbrush, and cheatgrass increases. Areas that
are heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating,
and chemical treatment.

The main limitations of this unit for rangeland seeding are
the low annual precipitation and the hazard of soil blowing.
Proper timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

This map unit is in capability subclasses lle,
irrigated, and IVe, nonirrigated.

117-Royal very fine sandy loam, 5 to 10 percent
slopes. This very deep, well drained soil is on foot slopes
and terraces. It formed in sandy alluvium. The native
vegetation is mainly grasses and shrubs. Elevation is
600 to 1,300 feet. The average annual precipitation is about
7 inches, the average annual temperature is about 51
degrees F, and the average frost-free season is about 160
days.

Typically, the surface layer is brown very fine sandy
loam 10 inches thick. The subsoil is brown very fine sandy
loam 6 inches thick. The substratum to a depth of 60 inches
or more is brown very fine sandy loam and light brownish
gray loamy fine sand and loamy sand. The soil is
calcareous in the substratum.

Permeability of this Royal soil is moderately rapid.
Available water capacity is moderate. Effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate. The hazard of soil
blowing is high.

Included in this unit is about 20 percent Sagehill very
fine sandy loam, soils that have a carbonate accumulation
at a depth of more than 24 inches, Timmerman coarse
sandy loam, and Royal soils that have slopes of more
than 10 percent. Also included is about 15 percent Quincy
loamy fine sand and Royal loamy fine sand.

This unit is used for irrigated cultivated crops,
rangeland, and irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing and
steepness of slope. Many kinds of crops, such as small
grain, sugar beets, potatoes, beans, corn, alfalfa,
grasses, and peas, can be grown under irrigation.
Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Sprinkler

irrigation systems should be managed to avoid excessive
water application rates, which cause puddling, impair
aeration, and reduce the water intake rate.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover crops
also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing minimum
tillage, which reduces pulverization of the soil. To avoid
exposing the loamy sand substratum, land smoothing
operations that include only shallow cuts are advisable.

The potential plant community on this unit is mainly
needleandthread, bluebunch wheatgrass, Sandberg
bluegrass, and big sagebrush. If the range is
overgrazed, the proportion of preferred forage plants such
as needleandthread and bluebunch wheatgrass
decreases and the proportion of less preferred forage
plants such as big sagebrush, rabbitbrush, and cheatgrass
increases. Areas that are heavily infested with undesirable
shrubs can be improved by such methods as railing,
chaining, beating, and chemical treatment.

The main limitations of this unit for rangeland seeding are
the low annual precipitation and the hazard of soil blowing.
Proper timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

This map unit is in capability subclasses llle, irrigated, and
IVe, nonirrigated.

118-Royal very fine sandy loam, cemented
substratum, 2 to 5 percent slopes. This well drained soil is
on foot slopes. It is deep over a hardpan. The soil formed in
sandy alluvium. Elevation is 600 to 1,300 feet. The native
vegetation is mainly grasses and shrubs. The average
annual precipitation is about 7 inches, the average annual
temperature is about 51 degrees F, and the average frost-
free season is about 160 days.

Typically, the surface layer is brown very fine sandy loam
10 inches thick. The subsoil is brown very fine sandy loam 6
inches thick. The substratum to a depth of 45 inches is
brown very fine sandy loam and light brownish gray loamy
fine sand. A hardpan is at a depth of 45 inches. The soil is
calcareous in the substratum. Depth to the hardpan ranges
from 40 to 60 inches.

Permeability of this Royal soil is moderately rapid above
the hardpan and very slow through it. Available water
capacity is moderate. Effective rooting depth is 40 to 60
inches. Runoff is slow, and the hazard of water erosion is
slight. The hazard of soil blowing is moderate.

Included in this unit is about 20 percent Sagehill very fine
sandy loam, Taunton fine sandy loam, and Royal soils that
have a cemented substratum and have slopes of more than
5 percent. Also included is about 15 percent Quincy loamy
fine sand and Royal loamy fine sand.



This unit is used mainly for irrigated cultivated crops. It is
also used as rangeland and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing. Many
kinds of crops, such as small grain, sugar beets,
potatoes, beans, corn, alfalfa, grasses, and peas, can be
grown under irrigation. Furrow, corrugation, trickle, drip, or
sprinkler irrigation systems are suited to this unit.
Sprinkler irrigation systems should be managed to avoid
excessive water application rates, which cause puddling,
impair aeration, and reduce the water intake rate.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover crops
also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing minimum
tillage, which reduces pulverization of the soil. To avoid
exposing the hardpan, land smoothing operations that
include only shallow cuts are advisable.

The potential plant community on this unit is mainly
needleandthread, bluebunch wheatgrass, Sandberg
bluegrass, and big sagebrush. If the range is overgrazed, the
proportion of preferred forage plants such as
needleandthread and bluebunch wheatgrass decreases and
the proportion of less preferred forage plants such as big
sagebrush, rabbitbrush, and cheatgrass increases. Areas
that are heavily infested with undesirable shrubs can
be improved by such methods as railing, chaining,
beating, and chemical treatment.

The main limitations of this unit for rangeland seeding are
the low annual precipitation and the hazard of soil blowing.
Proper timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

This map unit is in capability subclasses lle, irrigated,
and Vle, nonirrigated.

119-Royal very fine sandy loam, cemented
substratum, 5 to 10 percent slopes. This well drained soil
is on foot slopes and terraces. It is deep over a hardpan.
The soil formed in sandy alluvium. The native vegetation
is mainly grasses and shrubs. Elevation is 600 to 1,300 feet.
The average annual precipitation is about 7 inches, the
average annual temperature is about 50 degrees F,
and the average frost-free season is about 160 days.

Typically, the surface layer is brown very fine sandy
loam 10 inches thick. The subsoil is brown very fine sandy
loam 6 inches thick. The substratum to a depth of 45
inches is brown very fine sandy loam and light
brownish gray loamy fine sand. A hardpan is at a depth of
45 inches. The soil is calcareous in the substratum. Depth to
the hardpan ranges from 40 to 60 inches.

Permeability of this Royal soil is moderately rapid above
the hardpan and very slow through it. Available water
capacity is moderately high. Effective rooting depth is 40 to
60 inches. Runoff is medium, and the hazard of water
erosion is moderate. The hazard of soil blowing is
moderate.

Included in this unit is about 20 percent Sagehill very fine
sandy loam, Taunton fine sandy loam, and Royal soils that
have a cemented substratum and have slopes of more than
10 percent. Also included is about 15 percent Quincy loamy
fine sand and Royal loamy fine sand.

This unit is used mainly for irrigated cultivated crops. Itis
also used as rangeland and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing and
steepness of slope. Many kinds of crops, such as small
grain, sugar beets, potatoes, beans, corn, alfalfa, and peas,
can be grown under irrigation. Sprinkler, drip, or trickle
irrigation is best suited to this unit because of the steepness
of slope. Sprinkler irrigation systems should be managed to
avoid excessive water application rates, which cause
puddling, impair aeration, and reduce the water intake rate.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover crops
also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing minimum
tillage, which reduces pulverization of the soil. To avoid
exposing the hardpan, land smoothing operations that
include only shallow cuts are advisable.

The potential plant community on this unit is mainly
needleandthread, bluebunch wheatgrass, Sandberg
bluegrass, and big sagebrush. If the range is
overgrazed, the proportion of preferred forage plants such
as needleandthread and bluebunch wheatgrass decreases
and the proportion of less preferred forage plants such as
big sagebrush, rabbitbrush, and cheatgrass increases.
Areas that are heavily infested with undesirable shrubs can
be improved by such methods as railing, chaining, beating,
and chemical treatment.

The main limitations of this unit for rangeland seeding are
the low annual precipitation and the hazard of soil blowing.
Proper timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

This map unit is in capability subclasses llle, irrigated, and
Vle, nonirrigated.

120-Rubble land-Rock outcrop complex. This map unit
is on hillsides. The native vegetation is mainly lichens on
rocks and scattered grasses and shrubs in pockets of sail
material. Slope is 25 to 65 percent. Elevation is 600 to 2,300
feet. The average annual



precipitation is about 8 inches, the average annual
temperature is about 50 degrees F, and the average
frost-free season is about 150 days.

This unit is about 50 percent Rubble land and 30 percent
Rock outcrop. The Rubble land is on foot slopes, and the
Rock outcrop occurs as cliffs above foot slopes. These cliffs
are nearly perpendicular and are a few feet to about 500 feet
high. The components of this unit are so intricately
intermingled that it was not practical to map them separately
at the scale used.

Included in this unit is about 20 percent Kiona stony
very fine sandy loam, Lickskillet very cobbly loam, and
Bakeoven very cobbly loam.

Rubble land consists of areas of pebbles, cobbles,
stones, and boulders.

Rock outcrop consists of areas of exposed basalt.

This unit is used mainly for wildlife habitat. The areas of
Rubble land are a good source of material for road ballast.

Grazing on this unit is limited by the very low
production of forage and the difficulty of animal
movement.

This map unit is in capability subclass Vilis,
nonirrigated.

121-Sagehill very fine sandy loam, 0 to 2 percent
slopes. This very deep, well drained soil is on terraces. It
formed in lacustrine deposits that have a mantle of loess.
The native vegetation is mainly grasses and shrubs.
Elevation is 600 to 1,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 160 days.

Typically, the surface layer is brown very fine sandy
loam 8 inches thick. The subsoil is brown very fine sandy
loam 11 inches thick. The substratum to a depth of 60
inches or more is pale brown and light brownish gray very
fine sandy loam and light brownish gray silt loam. The soil is
calcareous in the substratum.

Permeability of this Sagehill soil is moderate.
Available water capacity is high. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is moderate.

Included in this unit is about 20 percent Warden silt loam,
Royal very fine sandy loam, Kennewick fine sandy loam,
Quincy loamy fine sand, Hezel loamy fine sand, and
Sagehill soils that have slopes of more than 2 percent.

This unit is used for irrigated cultivated crops, hay, and
pasture.

If this unit is used for irrigated crops, the main limitation is
the hazard of soil blowing. Many kinds of crops, such as
small grain, sugar beets, potatoes, beans, corn, alfalfa,
grasses, and peas, can be grown under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation systems are suited to this unit. Sprinkler
irrigation

systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration, and
reduce the water intake rate. Returning crop residue to the
soil and chiseling, when needed, increase the water intake
rate. Minimum tillage, which helps to maintain the tilth of the
surface layer, increases the water intake rate.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce soil blowing. Winter cover
crops also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing minimum
tillage, which reduces pulverization of the soil. Land
smoothing operations that include deep cuts can expose
the calcareous substratum.

This map unit is in capability subclass lle, irrigated.

122-Sagehill very fine sandy loam, 2 to 5 percent
slopes. This very deep, well drained soil is on terraces. It
formed in lacustrine deposits that have a mantle of loess.
The native vegetation is mainly grasses and shrubs.
Elevation is 600 to 1,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 160 days.

Typically, the surface layer is brown very fine sandy loam 8
inches thick. The subsoil is brown very fine sandy loam 11
inches thick. The substratum to a depth of 60 inches or more
is pale brown and light brownish gray very fine sandy loam
and light brownish gray silt loam. The soil is calcareous in
the substratum.

Permeability of this Sagehill soil is moderate.
Available water capacity is high. Effective rooting depth is
60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
moderate.

Included in this unit is about 20 percent Warden silt
loam, Royal very fine sandy loam, Kennewick fine
sandy loam, Quincy loamy fine sand, Hezel loamy
fine sand, and Sagehill soils that have slopes of more than
5 percent.

This unit is used for irrigated cultivated crops, hay, and
pasture.

If this unit is used for irrigated crops, the main limitation is
the hazard of soil blowing. Many kinds of crops, such as
small grain, sugar beets, potatoes, beans, corn, alfalfa,
grasses, and peas, can be grown under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler irrigation
systems are suited to this unit. Corrugation irrigation is
suited to close-growing crops. If furrow or corrugation
irrigation is used, tilling the soil before applying
irrigation water can increase the water intake rate;
however, it also can increase the risk of erosion. Erosion
can be minimized by reducing the size of the irrigation
stream. Sprinkler irrigation systems should be
managed to avoid



excessive water application rates, which cause puddling,
impair aeration, and reduce the water intake rate. Returning
crop residue to the soil and chiseling, when needed,
increase the water intake rate.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover crops
also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing minimum
tillage, which reduces pulverization of the soil. Land
smoothing operations that include deep cuts can expose the
calcareous substratum.

This map unit is in capability subclass lle, irrigated.

123-Sagehill very fine sandy loam, 5 to 10 percent
slopes. This very deep, well drained soil is on terraces. It
formed in lacustrine deposits that have a mantle of loess.
The native vegetation is mainly grasses and shrubs.
Elevation is 600 to 1,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 160 days.

Typically, the surface layer is brown very fine sandy
loam 8 inches thick. The subsoil is brown very fine sandy
loam 11 inches thick. The substratum to a depth of 60
inches or more is pale brown and light brownish gray very
fine sandy loam and light brownish gray silt loam. The soil is
calcareous in the substratum.

Permeability of this Sagehill soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate. The hazard of soil blowing is moderate.

Included in this unit is about 20 percent Warden silt loam,
Royal very fine sandy loam, Kennewick silt loam, Quincy
loamy fine sand, Hezel loamy fine sand, and Sagehill
soils that have slopes of more than 10 percent.

This unit is used for irrigated cultivated crops, hay, and
pasture.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing and
steepness of slope. Many kinds of crops, such as small
grain, sugar beets, potatoes, beans, corn, alfalfa,
grasses, and peas, can be grown under irrigation.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration,
and reduce the water intake rate. When growing row crops,
pitting or forming small basins between the rows reduces
runoff and water erosion. Returning crop residue to the soil
increases the water intake rate. Minimum tillage helps to
maintain the tilth of the surface layer, increases the water
intake rate, and reduces water erosion.

Using a cropping system that includes close-growing, high-
residue crops in the rotation and maintaining crop residue on
the surface reduce erosion. Winter cover crops also protect
the soil from erosion. If maintained on the surface, residue
from these crops reduces soil blowing in spring. Soil blowing
is also reduced by practicing minimum tillage, which
reduces pulverization of the soil. Land smoothing
operations that include deep cuts can expose the calcareous
substratum.

This map unit is in capability subclass llle, irrigated.

124-Sagehill very fine sandy loam, 10 to 15 percent
slopes. This very deep, well drained soil is on terraces. It
formed in lacustrine deposits that have a mantle of loess.
The native vegetation is mainly grasses and shrubs.
Elevation is 600 to 1,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 160 days.

Typically, the surface layer is brown very fine sandy loam 8
inches thick. The subsoil is brown very fine sandy loam 11
inches thick. The substratum to a depth of 60 inches or
more is pale brown and light brownish gray very fine sandy
loam and light brownish gray silt loam. The soil is calcareous
in the substratum.

Permeability of this Sagehill soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches or
more. Runoff is rapid, and the hazard of water erosion is
high. The hazard of soil blowing is moderate.

Included in this unit is about 20 percent Warden silt
loam, Royal very fine sandy loam, Kennewick silt loam,
Quincy loamy fine sand, Hezel loamy fine sand, and
Sagehill soils that have slopes of more than 15 percent.

This unit is used for irrigated cultivated crops, hay, and
pasture.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing and
steepness of slope. This unit is poorly suited to row crops,
but it is suited to such high-residue, close-growing crops as
small grain, alfalfa, and grasses.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration,
and reduce the water intake rate. Using a cropping system
that includes close-growing, high-residue crops in the
rotation reduces erosion. Land smoothing operations that
include deep cuts can expose the calcareous substratum.

This map unit is in capability subclass Ve, irrigated.

125-Sagemoor silt loam, 0 to 2 percent slopes. This
very deep, well drained soil is on terraces. It formed in
lacustrine deposits that have a mantle of loess. The native
vegetation is mainly grasses and shrubs. Elevation is 800 to
1,300 feet. The average annual precipitation is about 7
inches, the average annual temperature is about



50 degrees F, and the average frost-free season is
about 160 days.

Typically, the surface layer is light brownish gray
silt loam 9 inches thick. The subsoil is pale brown silt loam
10 inches thick. The substratum to a depth of 60 inches or
more is light brownish gray and grayish brown,
stratified silt loam and very fine sandy loam. The soil is
calcareous in the substratum.

Permeability of this Sagemoor soil is moderately slow.
Available water capacity is high. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of water
erosion is slight.

Included in this unit is about 30 percent Warden silt loam.
Also included is about 5 percent Wahluke very fine sandy
loam, Kennewick silt loam, and Sagemoor soils that
have slopes of more than 2 percent.

This unit is used for irrigated cultivated crops, hay, and
pasture.

This unit has few limitations for irrigated crops. Many kinds
of crops, such as small grain, sugar beets, potatoes, beans,
corn, alfalfa, grasses, and peas, can be grown under
irrigation.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation systems are suited to this unit. If furrow or
corrugation irrigation is used, erosion can be minimized
by reducing the size of the irrigation stream. Sprinkler
irrigation systems should be managed to avoid
excessive water application rates, which cause puddling,
impair aeration, and reduce the water intake rate. Returning
crop residue to the soil and chiseling, when needed, increase
the water intake rate. Minimum tillage, which helps to
maintain the tilth of the surface layer, also increases the
water intake rate. Using a cropping system that includes
close-growing, high-residue crops in the rotation and
maintaining crop residue on the surface reduce water
erosion. To avoid exposing the calcareous substratum,
land smoothing operations that include only shallow cuts are
advisable.

This map unit is in capability class I, irrigated.

126-Sagemoor silt loam, 2 to 5 percent slopes. This
very deep, well drained soil is on terraces. It formed in
lacustrine deposits that have a mantle of loess. The native
vegetation is mainly grasses and shrubs. Elevation is
800 to 1,300 feet. The average annual precipitation is about
7 inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about 160
days.

Typically, the surface layer is light brownish gray silt loam
9 inches thick. The subsoil is pale brown silt loam 10 inches
thick. The substratum to a depth of 60 inches or more is
light brownish gray and grayish brown, stratified silt loam
and very fine sandy loam. The soil is calcareous in the
substratum.

Permeability of this Sagemoor soil is moderately
slow. Available water capacity is high. Effective
rooting depth

is 60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

Included in this unit is about 25 percent Warden silt loam,
Wahluke very fine sandy loam, Kennewick silt loam,
and Sagemoor soils that have slopes of more than 5
percent.

This unit is used for irrigated cultivated crops, hay, and
pasture.

If this unit is used for irrigated crops, the main limitation is
the hazard of water erosion. Many kinds of crops, such as
small grain, sugar beets, potatoes, beans, corn, alfalfa,
grasses, and peas, can be grown under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation systems are suited to this unit. Corrugation
irrigation is suited to close-growing crops. If furrow or
corrugation irrigation is used, tilling the soil before applying
irrigation water can increase the water intake rate; however,
it also can increase the risk of erosion. Erosion can be
minimized by reducing the size of the irrigation stream.
Sprinkler irrigation systems should be managed to
avoid excessive water application rates, which cause
puddling, impair aeration, and reduce the water intake rate.
Returning crop residue to the soil and chiseling, when
needed, increase the water intake rate. Minimum tillage
helps to maintain the tilth of the surface layer, increases the
water intake rate, and reduces water erosion. Using a
cropping system that includes close-growing, high-
residue crops in the rotation and maintaining crop residue on
the surface reduce water erosion. To avoid exposing the
calcareous substratum, land smoothing operations that
include only shallow cuts are advisable.

This map unit is in capability subclass lle, irrigated.

127-Sagemoor silt loam, 5 to 10 percent slopes. This
very deep, well drained soil is on terraces. It formed in
lacustrine deposits that have a mantle of loess. The native
vegetation is mainly grasses and shrubs. Elevation is
800 to 1,300 feet. The average annual precipitation is about
7 inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about 160
days.

Typically, the surface layer is light brownish gray silt loam
9 inches thick. The subsoil is pale brown silt loam 10 inches
thick. The substratum to a depth of 60 inches or more is
light brownish gray and grayish brown, stratified silt loam
and very fine sandy loam. The soil is calcareous in the
substratum.

Permeability of this Sagemoor soil is moderately slow.
Available water capacity is high. Effective rooting depth is
60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

Included in this unit is about 25 percent Warden silt loam,
Wahluke very fine sandy loam, Kennewick silt loam, and
Sagemoor soils that have slopes of more than 10 percent.



This unit is used for irrigated cultivated crops, hay,
and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazard of water erosion and steepness of slope.
Many kinds of crops, such as small grain, sugar beets,
potatoes, beans, corn, alfalfa, grasses, and peas, can
be grown under irrigation.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration,
and reduce the water intake rate. When growing row
crops, pitting or forming small basins between the rows
reduces runoff and water erosion. Returning crop residue to
the soil and chiseling, when needed, increase the water
intake rate. Minimum tillage helps to maintain the tilth of
the surface layer, increases the water intake rate, and
reduces water erosion. Using a cropping system that
includes close-growing, high-residue crops in the rotation
and maintaining crop residue on the surface reduce water
erosion. To avoid exposing the calcareous substratum,
land smoothing operations that include only shallow cuts
are advisable.

This map unit is in capability subclass llle, irrigated.

128-Sagemoor silt loam, 10 to 15 percent slopes.
This verydeep, well drained soil is on terraces. It formed in
lacustrine deposits that have a mantle of loess. The native
vegetation is mainly grasses and shrubs. Elevation is
800 to 1,300 feet. The average annual precipitation is about
7 inches; the average annual temperature is about 50
degrees F, and the average frost-free season is about 160
days.

Typically, the surface layer is light brownish gray silt
loam 9 inches thick. The subsoil is pale brown silt loam 10
inches thick. The substratum to a depth of 60 inches or
more is light brownish gray and grayish brown,
stratified silt loam and veryfine sandy loam. The soil is
calcareous in the substratum.

Permeability of this Sagemoor soil is moderately slow.
Available water capacity is high. Effective rooting depth is
60 inches or more. Runoff is rapid, and the hazard of water
erosion is high.

Included in this unit is about 25 percent Warden silt loam,
Wahluke veryfine sandy loam, Kennewick silt loam, and
Sagemoor soils that have slopes of more than 15 percent.

This unit is used for irrigated cultivated crops, hay, and
pasture.

If this unit is used for irrigated crops, the main limitations
are the hazard of water erosion and steepness of slope.
This unit is poorly suited to row crops, but it is suited to
such high-residue, close-growing crops as small grain,
alfalfa, and grasses.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Sprinkler irrigation
systems should be managed to avoid excessive

water application rates, which cause puddling, impair
aeration, and reduce the water intake rate. Using a
cropping system that includes close-growing, high-
residue crops in the rotation reduces water erosion. To
avoid exposing the calcareous substratum, land
smoothing operations that include only shallow cuts are
advisable.

This map unit is in capability subclass Ve, irrigated.

129-Saltese muck. This verydeep, very poorly drained
soil is in basins. It formed in decomposed reeds, sedges,
and other plant material and in alluvium. Slope
is 0 to 2 percent. The native vegetation is mainly grasses and
shrubs. Elevation is 1,050 to 1,300 feet. The average annual
precipitation is about 9 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 125 days.

Typically, the surface tier is black muck 17 inches thick.
The underlying tier to a depth of 60 inches or more is black
organic material.

Permeability of this Saltese soil is moderate. Available
water capacity is high. Effective rooting depth is limited by a
seasonal high water table that fluctuates between depths of
6 and 36 inches in February through May. Runoff is very
slow, and water erosion is not a hazard. This soil is subject
to frequent periods of flooding in February through May.

Included in this unit is about 5 percent soils along Crab
Creek that have a silt loam surface layer and Umapine silt
loam and other salt- and sodium-affected soils that are
mainly along Rocky Ford Creek.

This unit is used for nonirrigated cultivated crops, hay,
and pasture and as rangeland.

If this unit is used for nonirrigated crops, the main
limitations are wetness and the hazard of flooding. If
drained, the soil in this unit is suited to oats, wheat, barley,
and grasses. Suitable management practices are
drainage and returning crop residue to the soil. The water
table should be at or near the surface during the
nongrowing season to minimize subsidence.

The potential plant community on this unit is mainly
sedge, inland saltgrass, and rush. The production of
forage is limited by wetness and excess salts. If the range is
overgrazed, the proportion of preferred forage plants such as
redtop decreases and the proportion of less preferred forage
plants such as inland saltgrass and sedge increases.

The main limitations of this unit for rangeland seeding
are excess salts and wetness. Plants that tolerate wetness
and excess salts should be seeded.

This map unit is in capability subclass lliw,
nonirrigated.

130-Schawana cobbly loamy fine sand, 15 to 55
percent slopes. This shallow, somewhat excessively
drained soil is on hillsides. It formed in eolian deposits
and in material weathered from basalt. The native



vegetation is mainly grasses and shrubs. Elevation is
500 to 2,300 feet. The average annual precipitation is about
7 inches, the average annual temperature is about 51
degrees F, and the average frost-free season is about 160
days.

Typically, the upper layer is brown cobbly loamy fine
sand 3 inches thick. Below this is brown gravelly very fine
sandy loam 9 inches thick. Basalt is at a depth of 12 inches.
Depth to basalt ranges from 8 to 20 inches.

Permeability of this Schawana soil is moderately rapid.
Available water capacity is very low. Effective rooting depth is
8 to 20 inches. Runoff is rapid, and the hazard of water
erosion is high.

Included in this unit is about 20 percent soils that have
basalt at a depth of less than 8 inches, Quinton loamy fine
sand, and Quincy loamy fine sand. Also included is about 5
percent Rock outcrop.

This unit is used as rangeland.

The potential plant community on this unit is mainly
Sandberg bluegrass and stiff sagebrush. The production of
forage is limited by the very low available water capacity
and low annual precipitation. If the range is overgrazed, the
proportion of preferred forage plants such as Sandberg
bluegrass decreases and the proportion of less preferred
forage plants such as stiff sagebrush and cheatgrass
increases. Seeding on this unit generally is not practical
because of the very low available water capacity, steepness
of slope, and low annual precipitation.

This map unit is in capability subclass Vlle,
nonirrigated.

131-Schawana complex, 0 to 15 percent slopes. This
map unit is on benches. The native vegetation is mainly
grasses and shrubs. Elevation is 500 to 1,230 feet. The
average annual precipitation is about 7 inches, the average
annual temperature is about 51 degrees F, and the
average frost-free season is about 165 days.

This unit is 40 percent Schawana loamy fine sand and 30
percent Schawana cobbly loamy fine sand. Schawana
loamy fine sand is on the central part of benches, and
Schawana cobbly loamy fine sand is on the outer parts of
benches and in convex areas. The components of this unit
are so intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are about 15 percent soils that have
basalt at a depth of less than 8 inches, 10 percent Quinton
loamy fine sand and Quincy fine sand in depressional
areas and on small dunes, and 5 percent Rock outcrop
on the outer parts of benches.

Schawana loamy fine sand is shallow and
somewhat excessively drained. It formed in eolian
deposits and in material weathered from basalt.
Typically, the surface layer is brown loamy fine sand 3
inches thick. The underlying material is brown very fine
sandy loam 9 inches thick. Basalt is at a depth of 12
inches. Depth to basalt ranges from 8 to 20 inches.

Permeability of this Schawana soil is moderately
rapid. Available water capacity is very low. Effective rooting
depth is 8 to 20 inches. Runoff is medium, and the hazard of
erosion is moderate. The hazard of soil blowing is high.

Schawana cobbly loamy fine sand is shallow and somewhat
excessively drained. It formed in eolian deposits and in
material weathered from basalt. Typically, the upper layer is
brown cobbly loamy fine sand 3 inches thick. Below this is
brown gravelly very fine sandy loam 9 inches thick. Basalt is
at a depth of 12 inches. Depth to basalt ranges from 8 to 20
inches.

Permeability of this Schawana soil is moderately rapid.
Available water capacity is very low. Effective rooting depth is
8 to 20 inches. Runoff is medium, and the hazard of erosion
is moderate.

This unit is used as rangeland.

The potential plant community on this unit is mainly
Sandberg bluegrass and stiff sagebrush. The
production of forage is limited by the very low available
water capacity. If the range is overgrazed, the proportion of
preferred forage plants such as Sandberg bluegrass
decreases and the proportion of less preferred forage plants
such as stiff sagebrush and cheatgrass increases. Seeding
on this unit generally is not practical because of the very low
available water capacity, the hazard of soil blowing, cobbles
on the surface, and the low annual precipitation.

This map unit is in capability subclass Vlle,
nonirrigated.

132-Scoon silt loam, 0 to 5 percent slopes. This well
drained soil is on terraces and alluvial fans. It is shallow over
a hardpan. The soil formed in loess. The native vegetation
is mainly grasses and shrubs. Elevation is 800 to 2,300
feet. The average annual precipitation is about 7 inches, the
average annual temperature is about 50 degrees F, and the
average frost-free season is about 185 days.

Typically, the surface layer is light brownish gray silt loam
6 inches thick. The subsoil is light brownish gray silt loam 4
inches thick. The substratum is light brownish gray gravelly
silt loam 6 inches thick. A hardpan is at a depth of 16 inches.
The soil is calcareous in the substratum. Depth to the
hardpan ranges from 10 to 20 inches.

Permeability of this Scoon soil is moderate above the
hardpan and very slow through it. Available water capacity
is low. Effective rooting depth is 10 to 20 inches. Runoff is
medium, and the hazard of water erosion is moderate. The
hazard of soil blowing is moderate.

Included in this unit is about 25 percent Taunton silt loam,
Taunton fine sandy loam, Koehler loamy fine sand, and
Sagehill very fine sandy loam.



This unit is used mainly for irrigated cultivated crops. It is
also used as rangeland and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing and the low
available water capacity. The main irrigated crops are
small grain, peas, alfalfa, and grasses.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation systems are suited to this unit. Sprinkler
irrigation systems should be managed to avoid
excessive water application rates, which cause puddling,
impair aeration, and reduce the water intake rate.
Corrugation irrigation is suited to close-growing crops. If
furrow or corrugation irrigation is used, tilling the soil
before applying irrigation water can increase the intake
rate; however, it also can increase the risk of erosion.
Erosion can be minimized by reducing the size of the
irrigation stream. Because of the depth to the hardpan and
the low available water capacity, most crops need frequent,
light applications of water. Minimum tillage helps to maintain
the tilth of the surface layer, increases the water intake rate,
and reduces water erosion. Using a cropping system that
includes close-growing, high-residue crops in the
rotation and maintaining crop residue on the surface
reduces water erosion. To avoid exposing the hardpan,
land smoothing operations that include only shallow cuts are
advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, Thurber
needlegrass, and big sagebrush. The production of forage is
limited by the low available water capacity. If the range is
overgrazed, the proportion of preferred forage plants such
as bluebunch wheatgrass and Thurber needlegrass
decreases and the proportion of less preferred forage
plants such as big sagebrush, rabbitbrush, needleandthread,
and cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment.

The main limitations of this unit for rangeland seeding are
the low available water capacity, low annual precipitation,
and the hazard of soil blowing. Proper timing of seeding
is critical to the establishment of seedlings. The unit can be
seeded to adapted grasses.

This map unit is in capability subclasses Ve,
irrigated, and Vlle, nonirrigated.

133-Scoon silt loam, 5 to 15 percent slopes. This

well drained soil is on terraces and alluvial fans. It is shallow
over a hardpan. The soil formed in loess. The native
vegetation is mainly grasses and shrubs. Elevation is
800 to 2,300 feet. The average annual precipitation is about
7 inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about 185
days.

Typically, the surface layer is light brownish gray
silt loam 6 inches thick. The subsoil is light brownish gray

silt loam 4 inches thick. The substratum is light brownish
gray gravelly silt loam 6 inches thick. A hardpan is at a
depth of 16 inches. The soil is calcareous in the substratum.

Permeability of this Scoon soil is moderate above the
hardpan and very slow through it. Available water capacity
is low. Effective rooting depth is 10 to 20 inches. Runoff is
medium, and the hazard of water erosion is moderate. The
hazard of soil blowing is moderate.

Included in this unit is about 25 percent Taunton silt loam,
Taunton fine sandy loam, Koehler loamy fine sand, and
Sagehill very fine sandy loam.

This unit is used as rangeland and for irrigated
cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, Thurber
needlegrass, and big sagebrush. The production of
forage is limited by the low available water capacity. If the
range is overgrazed, the proportion of preferred forage
plants such as bluebunch wheatgrass and Thurber
needlegrass decreases and the proportion of less
preferred forage plants such as big sagebrush, rabbitbrush,
needleandthread, and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating, and
chemical treatment.

The main limitations of this unit for rangeland seeding are
the low available water capacity, the low annual
precipitation, and the hazard of soil blowing. Proper timing
of seeding is critical to the establishment of seedlings. The
unit can be seeded to adapted grasses.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing, steepness
of slope, and the low available water capacity. This unit is
poorly suited to row crops, but it is suited to such high-
residue, close-growing crops as small grain, alfalfa, and
grasses.

Sprinkler, drip, or trickle irrigation systems are best
suited to this unit because of the steepness of slope.
Sprinkler irrigation systems should be managed to
avoid excessive water application rates, which cause
puddling, impair aeration, and reduce the water intake rate.
Because of the depth to the hardpan and the low available
water capacity, most crops need frequent, light applications
of water. Using a cropping system that includes close-
growing, high-residue crops in the rotation reduces
erosion. Soil blowing is reduced by practicing minimum
tillage, which reduces pulverization of the soil and helps to
maintain cloddiness. To avoid exposing the hardpan, land
smoothing operations that include only shallow cuts are
advisable.

This map unit is in capability subclasses Ve,
irrigated, and Vle, nonirrigated.

134-Scoon stony silt loam, 0 to 15 percent slopes.
This well drained soil is on terraces and alluvial



fans. It is shallow over a hardpan. The soil formed in
loess. The native vegetation is mainly grasses and
shrubs. Elevation is 800 to 2,300 feet. The average
annual precipitation is about 7 inches, the
average annual temperature is about 50 degrees F,
and the average frost-free season is about 185
days.

Typically, the surface layer is light brownish gray
stony silt loam 6 inches thick. The subsoil is light brownish
gray gravelly silt loam 4 inches thick. The substratum is
light brownish gray gravelly silt loam 6 inches thick. A
hardpan is at a depth of 16 inches. Depth to the hardpan
ranges from 10 to 20 inches. The soil is calcareous in the
substratum.

Permeability of this Scoon soil is moderate above the
hardpan and very slow through it. Available water
capacity is low. Effective rooting depth is 10 to 20 inches.
Runoff is medium, and the hazard of water erosion is
moderate.

Included in this unit is about 25 percent Taunton silt
loam, Taunton fine sandy loam, Koehler loamy fine
sand, and Sagehill very fine sandy loam.

This unit is used as rangeland, for irrigated cultivated
crops, hay, and pasture, and as homesites.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, Thurber
needlegrass, and big sagebrush. The production of forage is
limited by the low available water capacity. If the range
is overgrazed, the proportion of preferred forage plants
such as bluebunch wheatgrass and Thurber
needlegrass decreases and the proportion of less
preferred forage plants such as big sagebrush,
rabbitbrush, needleandthread, and cheatgrass increases.
Areas that are heavily infested with undesirable
shrubs can be improved by such methods as railing,
chaining, beating, and chemical treatment.

The main limitations of this unit for rangeland seeding
are stones on the surface, the low available water
capacity, the low annual precipitation, and the
hazard of soil blowing. Proper timing of seeding is critical
to the establishment of seedlings. The unit can be seeded
to adapted grasses.

If this unit is used for irrigated crops, the main limitations
are the hazard of water erosion, steepness of slope, the
low available water capacity, and stones on the surface.
This unit is poorly suited to row crops, but it is suited to
such high-residue, close-growing crops as small grain,
alfalfa, and grasses.

Sprinkler, drip, or trickle irrigation is best suited to this
unit because of the stones on the surface and steepness
of slope. Because of the depth to the hardpan and low
available water capacity, most crops need frequent,
light applications of water. Sprinkler irrigation systems
should be managed to avoid excessive water
application rates, which cause puddling, impair
aeration, and reduce the water intake rate. Tillage is
limited by stones on or near the surface of the soil.
Using a cropping system that includes close-growing, high-
residue crops in the rotation

reduces water erosion. To avoid exposing the hardpan, land
smoothing operations that include only shallow cuts are
advisable.

This unit is poorly suited to homesite development. The main
limitation for use as homesites and for septic tank absorption
fields is depth to the cemented pan, which hinders excavation
and limits the capacity of the absorption field. Construction sites
should be disturbed as little as possible. Mulching, fertilization,
and irrigation are needed to establish lawn grasses and other
small plants.

This map unit is in capability subclasses Ve, irrigated,
and Vle, nonirrigated.

135-Scoon complex, 0 to 10 percent slopes. This map
unit is on terraces. The native vegetation is mainly grasses and
shrubs. Elevation is 800 to 2,300 feet. The average annual
precipitation is about 7 inches, the average annual temperature
is about 50 degrees F, and the average frost-free season is
about 185 days.

This unit is 50 percent Scoon very fine sandy loam, shallow,
and 40 percent Scoon very fine sandy loam, very shallow.

The components of this unit are so intricately intermingled
that it was not practical to map them separately at the scale
used.

Included in this unit is about 10 percent Taunton silt loam
and soils that have a hardpan at a depth of less than 6
inches.

Scoon very fine sandy loam, shallow, is well drained. It is
shallow over a hardpan. The soil formed in loess. Typically, the
surface layer is light brownish gray very fine sandy loam 6
inches thick. The subsoil is light brownish gray very fine sandy
loam 4 inches thick. The substratum is light brownish gray
gravelly very fine sandy loam 6 inches thick. A hardpan is at
a depth of 16 inches. The soil is calcareous in the substratum.
Depth to the hardpan ranges from 10 to 20 inches.

Permeability of this Scoon soil is moderate above the hardpan
and very slow through it. Available water capacity is low.
Effective rooting depth is 10 to 20 inches. Runoff is medium,
and the hazard of water erosion is moderate. The hazard of soil
blowing is moderate.

Scoon very fine sandy loam, very shallow, is well drained. It is
very shallow over a hardpan. The soil formed in loess. Typically,
the surface layer is light brownish gray very fine sandy loam 6
inches thick. The subsoil is light brownish gray gravelly very
fine sandy loam 2 inches thick. A hardpan is at a depth of 8
inches. Depth to the hardpan ranges from 6 to 10 inches.

Permeability of this Scoon soil is moderate above the hardpan
and very slow through it. Available water capacity is very low.
Effective rooting depth is 6 to 10 inches. Runoff is medium, and
the hazard of water erosion is moderate. The hazard of soil
blowing is moderate.



This unit is used for irrigated cultivated crops, as
rangeland, and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, restricted available water
capacity, and the hazards of water erosion and soil
blowing. The main irrigated crops are small grain,
alfalfa, and grasses. Sprinkler, drip, or trickle irrigation
is best suited to this unit because of the depth to the
hardpan. Because of the depth to the hardpan and the
restricted available water capacity, most crops need frequent
applications of water. Sprinkler irrigation systems should
be managed to avoid excessive water application rates,
which cause puddling, impair aeration, and reduce the water
intake rate. Minimum tillage helps to maintain the tilth of the
surface layer, increases the water intake rate, and
reduces water erosion.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce water erosion. Winter
cover crops also protect the soil from erosion. If maintained
on the surface, residue from these crops reduces soil
blowing in spring. Soil blowing is also reduced by
practicing minimum tillage, which reduces pulverization of the
soil. To avoid exposing the hardpan, land smoothing
operations that include only shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, Thurber
needlegrass, and big sagebrush. The production of forage
is limited by the restricted available water capacity.

If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less

preferred forage plants such as big sagebrush, rabbitbrush,
needleandthread, and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating, and
chemical treatment.

The main limitations of this unit for rangeland seeding are
the restricted available water capacity, the low annual
precipitation, and the hazard of soil blowing. Proper
timing of seeding is critical to the establishment of seedings.
The unit can be seeded to adapted grasses.

This map unit is in capability subclass Vls,
irrigated and nonirrigated.

136-Shano silt loam, 0 to 2 percent slopes. This very
deep, well drained soil is on hills. It formed in loess. The
native vegetation is mainly grasses and shrubs.
Elevation is 1,300 to 2,300 feet. The average annual
precipitation is about 8 inches, the average annual
temperature is about 50 degrees F, and the average
frost-free season is about 160 days.

Typically, the surface layer is pale brown silt loam 8
inches thick. The subsoil is pale brown silt loam 11 inches
thick. The substratum to a depth of 60 inches or

more is pale brown silt loam. The lower part of the
substratum is calcareous.

Permeability of this Shano soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight.

Included in this unit is about 5 percent Adkins very fine
sandy loam, Burke silt loam, and Shano soils that have
slopes of more than 2 percent.

This unit is used for nonirrigated crops and for irrigated
cultivated crops, orchards, hay, and pasture.

If this unit is used for nonirrigated crops, the main
limitation is the low annual precipitation. Because
precipitation is not sufficient for annual cropping, a cropping
system that includes winter wheat and summer fallow is
most suitable. Production of spring wheat and barley is low,
and the small amount of straw produced must be carefully
managed to control erosion. Water erosion is reduced if
fall grain is seeded early and stubble mulch tillage is used.

This unit has few limitations for irrigated crops. Many
kinds of crops, such as small grain, sugar beets,
potatoes, beans, corn, alfalfa, and peas, can be grown
under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler irrigation
systems are suited to this unit. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration, and
reduce the water intake rate. If furrow or corrugation
irrigation is used, tilling the soil before applying
irrigation water can increase the water intake rate; however,
it also can increase the risk of erosion. Erosion can be
minimized by reducing the size of the irrigation stream.
Returning crop residue to the soil and chiseling, when
needed, increase the water intake rate. Minimum
tillage helps to maintain the tilth of the surface layer,
increases the water intake rate, and reduces water erosion.
Erosion in orchards is reduced by growing perennial cover
crops. Land smoothing operations that include deep cuts can
expose the lower part of the substratum, which is
calcareous.

This map unit is in capability class |, irrigated,
and subclass IVc, nonirrigated.

137-Shano silt loam, 2 to 5 percent slopes. This very
deep, well drained soil is on hills. It formed in loess. The
native vegetation is mainly grasses and shrubs.
Elevation is 1,300 to 2,300 feet. The average annual
precipitation is about 8 inches, the average annual
temperature is about 50 degrees F, and the average
frost-free season is about 160 days.

Typically, the surface layer is pale brown silt loam 8
inches thick. The subsoil is pale brown silt loam 11 inches
thick. The substratum to a depth of 60 inches or more is
pale brown silt loam. The lower part of the substratum is
calcareous.



Permeability of this Shano soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches
or more. Runoff is medium, and the hazard of water erosion
is moderate.

Included in this unit is about 5 percent Adkins very fine
sandy loam, Burke silt loam, and Shano soils that have
slopes of more than 5 percent.

This unit is used for nonirrigated crops, for irrigated
cultivated crops, orchards, hay, and pasture, and as
homesites.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation and the hazard
of water erosion. Because precipitation is not sufficient for
annual cropping, a cropping system that includes winter
wheat and summer fallow is most suitable. Production
of spring wheat and barley is low, and the small
amount of straw produced must be carefully managed to
control erosion. Water erosion is reduced if fall grain is
seeded early and stubble mulch tillage is used.

If this unit is used for irrigated crops, the main limitation is
the hazard of water erosion. Many kinds of crops, such as
small grain, sugar beets, potatoes, beans, corn, alfalfa,
and peas, can be grown under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation systems are suited to this unit. Sprinkler
irrigation systems should be managed to avoid
excessive water application rates, which cause puddling,
impair aeration, and reduce the water intake rate.
Corrugation irrigation is suited to close-growing crops. If
furrow or corrugation irrigation is used, tilling the soil
before applying irrigation water can increase the water
intake rate; however, it also can increase the risk of erosion.
Erosion can be minimized by reducing the size of the
irrigation stream. Returning crop residue to the soil and
chiseling, when needed, increase the water intake rate.
Minimum tillage helps to maintain the tilth of the surface
layer, increases the water intake rate, and reduces water
erosion. Using a cropping system that includes close-
growing, high-residue crops in the rotation and maintaining
crop residue on the surface reduce water erosion. Erosion in
orchards is reduced by growing perennial cover crops.
Land smoothing operations that include deep cuts can

expose the lower part of the substratum, which is calcareous.

This unit is well suited to homesite development and
septic tank absorption fields. Dustiness can be a problem
on large construction sites. Mulching, fertilization,
and irrigation are needed to establish lawn grasses
and other small plants.

This map unit is in capability subclasses lle,
irrigated, and Ve, nonirrigated.

138-Shano silt loam, 5 to 10 percent slopes. This
very deep, well drained soil is on hills. It formed in loess.
The native vegetation is mainly grasses and shrubs.
Elevation is 1,300 to 2,300 feet. The average annual

precipitation is about 8 inches, the average annual
temperature is about 50 degrees F, and the average
frost-free season is about 160 days.

Typically, the surface layer is pale brown silt loam 8
inches thick. The subsoil is pale brown silt loam 11 inches
thick. The substratum to a depth of 60 inches or more is
pale brown silt loam. The lower part of the substratum is
calcareous.

Permeability of this Shano soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches
or more. Runoff is medium, and the hazard of water
erosion is moderate.

Included in this unit is about 10 percent Adkins very fine
sandy loam, Burke silt loam, and soils along drainageways
that have basalt at a depth of less than 40 inches.

This unit is used mainly for nonirrigated and irrigated
cultivated crops. It is also used as rangeland, for irrigated
orchards, hay, and pasture, and as homesites.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation and the hazard
of water erosion. Because precipitation is not sufficient for
annual cropping, a cropping system that includes winter
wheat and summer fallow is most suitable. Production of
spring wheat and barley is low, and the small amount of
straw produced must be carefully managed to control
erosion. Water erosion is reduced if fall grain is seeded
early and stubble mulch tillage is used.

If this unit is used for irrigated crops, the main limitations
are the hazard of water erosion and steepness of slope.
Many kinds of crops, such as small grain, sugar beets,
potatoes, beans, corn, alfalfa, and peas, can be grown
under irrigation.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration,
and reduce the water intake rate. When growing row crops,
pitting or forming small basins between the rows reduces
runoff and water erosion. Returning crop residue to the soil
and chiseling, when needed, increase the water intake rate.
Minimum tillage helps to maintain the tilth of the surface
layer, increases the water intake rate, and reduces water
erosion. Using a cropping system that includes close-
growing, high-residue crops in the rotation and maintaining
crop residue on the surface reduce water erosion. Erosion in
orchards is reduced by growing perennial cover crops. Land
smoothing operations that include deep cuts can expose the
lower part of the substratum, which is calcareous.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass
decreases and the proportion of less preferred forage



plants such as big sagebrush, rabbitbrush, and
cheatgrass increases. Areas that are heavily
infested with undesirable shrubs can be improved by
such methods as railing, chaining, beating, and
chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
the hazard of soil blowing. Proper timing of seeding is critical
to the establishment of seedlings. The unit can be seeded to
adapted grasses.

This unit is well suited to homesite development and septic
tank absorption fields. Dustiness can be a problem on
construction sites. Mulching, fertilization, and irrigation are
needed to establish lawn grasses and other small plants.

This map unit is in capability subclasses llle, irrigated, and
IVe, nonirrigated.

139-Shano silt loam, 10 to 15 percent slopes. This
very deep, well drained soil is on hills. It formed in loess.
The native vegetation is mainly grasses and shrubs.
Elevation is 1,300 to 2,300 feet. The average annual
precipitation is about 8 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 160 days.

Typically, the surface layer is pale brown silt loam 8
inches thick. The subsoil is pale brown silt loam 11 inches
thick. The substratum to a depth of 60 inches or more is
pale brown silt loam. The lower part of the substratum is
calcareous.

Permeability of this Shano soil is moderate.
Available water capacity is high. Effective rooting depth is
60 inches or more. Runoff is rapid, and the hazard of water
erosion is high.

Included in this unit is about 15 percent Adkins very fine
sandy loam, Burke silt loam, and soils along drainageways
that have basalt at a depth of less than 40 inches.

This unit is used for nonirrigated crops, rangeland,
and irrigated cultivated crops, hay, and pasture.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation and the hazard
of water erosion. Because precipitation is not sufficient for
annual cropping, a cropping system that includes winter
wheat and summer fallow is most suitable. Production
of spring wheat and barley is low, and the small
amount of straw produced must be carefully managed to
control erosion. Water erosion is reduced if fall grain is
seeded early and stubble mulch tillage is used.

If this unit is used for irrigated crops, the main limitations
are the hazard of water erosion and steepness of slope.
This unit is poorly suited to row crops, but it is suited to
such high-residue, close-growing crops as small grain,
alfalfa, and grasses.

Sprinkler, drip, or trickle irrigation is best suited to this
unit because of the steepness of slope. Sprinkler

irrigation systems should be managed to avoid excessive
water application rates, which cause puddling, impair
aeration, and reduce the water intake rate. Using a cropping
system that includes close-growing, high-residue crops in the
rotation reduces water erosion. Land smoothing operations
that include deep cuts can expose the lower part of the
substratum, which is calcareous.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. If the range is overgrazed, the
proportion of preferred forage plants such as
bluebunch wheatgrass decreases and the proportion of
less preferred forage plants such as big sagebrush,
rabbitbrush, and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining,
beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
the hazard of water erosion. Proper timing of seeding is
critical to the establishment of seedlings. The unit can be
seeded to adapted grasses.

This map unit is in capability subclass Ve,
irrigated and nonirrigated.

140-Shano silt loam, 15 to 35 percent slopes. This
very deep, well drained soil is on hills. It formed in loess.
The native vegetation is mainly grasses and shrubs.
Elevation is 1,300 to 2,300 feet. The average annual
precipitation is about 8 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 160 days.

Typically, the surface layer is pale brown silt loam 8
inches thick. The subsoil is pale brown silt loam 11 inches
thick. The substratum to a depth of 60 inches or more is
pale brown silt loam. The lower part of the substratum is
calcareous.

Permeability of this Shano soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches
or more. Runoff is rapid, and the hazard of water erosion is
high.

Included in this unit is about 20 percent Adkins very fine
sandy loam, Shano soils that have slopes of more than 35
percent, Burke silt loam, and soils along drainageways that
have basalt at a depth of less than 40 inches.

This unit is used mainly as rangeland. It is also used for
nonirrigated crops.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Cusick bluegrass, and Sandberg
bluegrass. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass
decreases and the proportion of less preferred forage
plants such as big sagebrush, rabbitbrush, and
cheatgrass increases. Areas that are heavily infested with
undesirable shrubs can be improved by such



methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation
and the hazard of water erosion. Proper timing of
seeding is critical to the establishment of seedlings. The unit
can be seeded to adapted grasses.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation, steepness
of slope, and the hazard of water erosion. Because
precipitation is not sufficient for annual cropping, a cropping
system that includes winter wheat and summer fallow is
most suitable. Production of spring wheat and barley
is low, and the small amount of straw produced must be
carefully managed to control erosion. Water erosion is
reduced if fall grain is seeded early and stubble mulch
tillage is used.

This map unit is in capability subclass Ve,
nonirrigated.

141-Starbuck very fine sandy loam, 0 to 15 percent
slopes. This shallow, well drained soil is on benches and
hillsides. It formed in loess and in material weathered from
basalt. The native vegetation is mainly grasses and
shrubs. Elevation is 550 to 2,700 feet. The average
annual precipitation is about 7 inches, the average
annual temperature is about 50 degrees F, and the
average frost-free season is about 170 days.

Typically, the surface layer is brown very fine sandy
loam 8 inches thick. The subsoil is yellowish brown silt
loam 7 inches thick. Basalt is at a depth of 15 inches.
Depth to basalt ranges from 12 to 20 inches.

Permeability of this Starbuck soil is moderate. Available
water capacity is low. Effective rooting depth is 12 to 20
inches. Runoff is medium, and the hazard of water erosion is
moderate. The hazard of soil blowing is high.

Included in this unit is about 20 percent Prosser very fine
sandy loam, soils that have basalt at a depth of less than 12
inches or more than 20 inches, and Schawana cobbly loamy
fine sand. Also included is about 5 percent soils that are
underlain by sandy and gravelly material or by a hardpan.

This unit is used mainly as rangeland. It is also
used for irrigated hay and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the low
available water capacity. If the range is overgrazed,
the proportion of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less preferred
forage plants such as big sagebrush, needleandthread,
and cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved by such

methods as railing, chaining, beating, and chemical treatment.

The main limitations of this unit for rangeland seeding are
the low available water capacity, the low annual
precipitation, and the hazard of soil blowing. Proper
timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing, steepness
of slope, and the low available water capacity. This unit is
poorly suited to row crops, but it is suited to such high-
residue, close-growing crops as small grain, alfalfa, and
grasses.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration,
and reduce the water intake rate. Because of the depth to
basalt and the low available water capacity, most crops need
frequent, light applications of water. Using a cropping
system that includes close-growing, high-residue crops in
the rotation reduces erosion. To avoid exposing the basalt,
land smoothing operations that include only shallow cuts are
advisable.

This map unit is in capability subclasses Ve,
irrigated, and Vle, nonirrigated.

142-Starbuck stony silt loam, 0 to 30 percent slopes.
This shallow, well drained soil is on benches and hillsides. It
formed in loess and in material weathered from basalt. The
native vegetation is mainly grasses and shrubs. Elevation is
550 to 2,700 feet. The average annual precipitation is about 7
inches, the average annual temperature is about 50 degrees
F, and the average frost-free season is about 170 days.

Typically, the surface layer is brown stony silt loam 8
inches thick. The subsoil is yellowish brown gravelly silt loam
7 inches thick. Basalt is at a depth of 15 inches. Depth to
basalt ranges from 12 to 20 inches.

Permeability of this Starbuck soil is moderate. Available
water capacity is very low. Effective rooting depth is 12 to
20 inches. Runoff is medium, and the hazard of water
erosion is moderate.

Included in this unit is about 15 percent Prosser very fine
sandy loam, soils that have basalt at a depth of less than 12
inches or more than 20 inches, and Schawana loamy fine
sand. Also included is about 5 percent soils that are
underlain by sandy and gravelly material or by a hardpan.

This unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, Thurber
needlegrass, and big sagebrush. The production of
forage is limited by the very low available water capacity. If
the range is overgrazed, the proportion of preferred forage
plants such as bluebunch wheatgrass and Thurber
needlegrass decreases and the proportion of less preferred
forage plants such as big sagebrush, needleandthread, and
cheatgrass increases. Areas that



are heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating, and
chemical treatment.

The main limitations of this unit for rangeland seeding are
stones on the surface, the very low available water capacity, and
the low annual precipitation. Proper timing of seeding is
critical to the establishment of seedlings. The unit can be
seeded to adapted grasses.

This map unit is in capability subclass Vle,
nonirrigated.

143-Starbuck-Bakeoven-Rock outcrop complex, 0 to 45
percent slopes. This map unit is on benches, ridgetops, and
hillsides. The native vegetation is mainly grasses and shrubs.
Elevation is 550 to 2,700 feet. The average annual
precipitation is about 8 inches, the average annual
temperature is about 50 degrees F, and the average frost-free
season is about 170 days.

This unitis 30 percent Starbuck stony very fine sandy loam,
30 percent Bakeoven very cobbly loam, and 15 percent Rock
outcrop. The Starbuck soil is in smooth areas, the Bakeoven
soil is in smooth and convex areas, and Rock outcrop is on
the outer edge of benches and in convex areas. The
components of this unit are so intricately intermingled that it
was not practical to map them separately at the scale used.

Included in this unit is about 25 percent soils that have basalt
at a depth of more than 20 inches, soils that have sandy and
gravelly material at a depth of 16 to 28 inches, and somewhat
poorly drained soils in basins.

The Starbuck soil is shallow and well drained. It formed in
loess and in material weathered from basalt. Typically, the surface
layer is brown stony very fine sandy loam 5 inches thick. The
subsoil is yellowish brown gravelly fine sandy loam 10 inches
thick. Basalt is at a depth of 15 inches. Depth to basalt ranges
from 12 to 20 inches.

Permeability of this Starbuck soil is moderate. Available
water capacity is very low. Effective rooting depth is 12 to
20 inches. Runoff is medium, and the hazard of water
erosion is moderate.

The Bakeoven soil is very shallow and well drained. It
formed in loess and in material weathered from basalt. Typically,
the surface layer is brown very cobbly loam 4 inches thick. The
subsoil is yellowish brown very gravelly loam 3 inches thick.
Basalt is at a depth of 7 inches. Depth to basalt ranges from 4
to 12 inches.

Permeability of this Bakeoven soil is moderately slow.
Available water capacity is very low. Effective rooting depth is
4 to 12 inches. Runoff is medium, and the hazard of water
erosion is moderate.

Rock outcrop consists of exposed areas of basalt. This

unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Thurber needlegrass, Sandberg
bluegrass, big sagebrush, and stiff sagebrush. The
production of forage is limited by the very low available

water capacity. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass and
Thurber needlegrass decreases and the proportion of less
preferred forage plants such as big sagebrush,
needleandthread, sixweeks fescue, and cheatgrass
increases. Seeding on this unit generally is not practical
because of the stones and cobbles on the surface, areas of
Rock outcrop, very low available water capacity, and low annual
precipitation.

This map unit is in capability subclass Vs,
nonirrigated.

144-Starbuck-Kiona stony silt loams, 30 to 65 percent
slopes. This map unit is on hillsides. The native vegetation is
mainly grasses and shrubs. Elevation is 600 to 2,300 feet. The
average annual precipitation is about 8 inches, the average
annual temperature is about 50 degrees F, and the average
frost-free season is about 160 days.

This unit is 45 percent Starbuck stony silt loam and 30 percent
Kiona stony silt loam. The Starbuck soil is on midslopes and
shoulders, and the Kiona soil is on hillsides. The components of
this unit are so intricately intermingled that it was not practical to
map them separately at the scale used.

Included in this unit is about 25 percent Bakeoven very
cobbly loam, Prosser very fine sandy loam, and Rock
outcrop.

The Starbuck soil is shallow and well drained. It formed in
loess and in material derived from basalt. Typically, the surface
layer is brown stony silt loam 5 inches thick. The subsoil is
yellowish brown gravelly silt loam 10 inches thick. Basalt is
at a depth of 15 inches. Depth to basalt ranges from 12 to
20 inches.

Permeability of the Starbuck soil is moderate. Available
water capacity is verylow. Effective rooting depth is 12 to 20
inches. Runoff is rapid, and the hazard of water erosion is high.

The Kiona soil is very deep and well drained. It formed in
colluvium derived from loess and basalt. Typically, the surface
layer is brown stony silt loam 3 inches thick. The subsoil is
brown cobbly silt loam 16 inches thick. The substratum to a
depth of 60 inches or more is brown very cobbly sandy loam.
The soil is calcareous below a depth of 19 inches.

Permeability of this Kiona soil is moderate. Available water
capacity is moderate. Effective rooting depth is 60 inches or
more. Runoff is rapid, and the hazard of water erosion is high.

This unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Thurber needlegrass, Sandberg
bluegrass, and big sagebrush. The production of forage is
limited by the very low available water capacity of the Starbuck
soil. If the range is overgrazed, the proportion of preferred forage
plants such as bluebunch wheatgrass and Thurber
needlegrass decreases and the proportion



of less preferred forage plants such as big sagebrush,
needleandthread, and cheatgrass increases. Because of the
steepness of slope, brush control is limited mainly to aerial
application of chemicals. Seeding on this unit
generally is not practical because of steepness of slope,
stones on the surface, the very low available water capacity
of the Starbuck soil, and the low annual precipitation.

This map unit is in capability subclass Vs,
nonirrigated.

145-Starbuck-Prosser complex, 0 to 25 percent
slopes. This map unit is on benches and hillsides. The
native vegetation is mainly grasses and shrubs. Elevation is
600 to 2,300 feet. The average annual precipitation is about
7 inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about 170
days.

This unit is 50 percent Starbuck stony very fine sandy
loam and 25 percent Prosser very fine sandy loam. The
Starbuck soil is in smooth and convex areas, and the
Prosser is in smooth and concave areas. The
components of this unit are so intricately intermingled that it
was not practical to map them separately at the scale used.

Included in this unit is about 25 percent soils that have
basalt at a depth of 4 to 12 inches or more than 40 inches
and Rock outcrop.

The Starbuck soil is shallow and well drained. It formed in
loess and in material derived from basalt. Typically, the
surface layer is brown stony very fine sandy loam 5
inches thick. The subsoil is yellowish brown gravelly fine
sandy loam 10 inches thick. Basalt is at a depth of 15 inches.
Depth to basalt ranges from 12 to 20 inches.

Permeability of the Starbuck soil is moderate. Available
water capacity is very low. Effective rooting depth is 12
to 20 inches. Runoff is medium, and the hazard of water
erosion is moderate.

The Prosser soil is moderately deep and well
drained. It formed in loess. Typically, the surface layer is
brown very fine sandy loam 5 inches thick. The subsoil is
brown very fine sandy loam 11 inches thick. The substratum
is brown very fine sandy loam 10 inches thick. Basalt is at a
depth of 26 inches. The soil is calcareous in the substratum.
Depth to basalt ranges from 20 to 40 inches.

Permeability of the Prosser soil is moderate.
Available water capacity is moderate. Effective rooting
depth is 20 to 40 inches. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.

This unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Thurber needlegrass, Sandberg
bluegrass, and big sagebrush. The production of
forage is limited by the very low available water capacity of
the Starbuck soil. If the range is overgrazed, the proportion
of preferred forage plants such as bluebunch wheatgrass

and Thurber needlegrass decreases and the
proportion of less preferred forage plants such as big
sagebrush, needleandthread, and cheatgrass increases.
Areas that are heavily infested with undesirable shrubs
can be improved by such methods as railing, chaining,
beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the very low available water
capacity and stones on the surface of the Starbuck soil, the
low annual precipitation, and the hazard of soil blowing on
the Prosser soil. Proper timing of seeding is critical to the
establishment of seedlings. The unit can be seeded to
adapted grasses.

This map unit is in capability subclass Vle,
nonirrigated.

146-Strat gravelly loam, 0 to 15 percent slopes. This
very deep, well drained soil is on terraces. It formed in
glacial outwash that is mixed with loess in the upper part.
The native vegetation is mainly grasses and shrubs.
Elevation is 1,100 to 2,000 feet. The average annual
precipitation is about 10 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 145 days.

Typically, the surface layer is brown gravelly loam 8
inches thick. The subsoil is yellowish brown very
gravelly loam 10 inches thick. The upper 5 inches of the
substratum is yellowish brown very cobbly loam, and the
lower part to a depth of 60 inches or more is gray extremely
gravelly coarse sand.

Permeability of this Strat soil is moderate to the lower part
of the substratum and very rapid through the lower part.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

Included in this unit is about 20 percent Strat cobbly
loam, Strat stony loam, and soils that have sandy and
gravelly material at a depth of 12 to 16 inches.

This unit is used as rangeland and for irrigated
cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the
moderate available water capacity. If the range is
overgrazed, the proportion of preferred forage plants such as
bluebunch wheatgrass decreases and the proportion of
less preferred forage plants such as big sagebrush and
cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
moderate available water capacity. Proper timing of seeding
is critical to the establishment of seedlings. The unit can be
seeded to adapted grasses.



If this unit is used for irrigated crops, the main limitations
are the hazard of water erosion, steepness of slope, and
the moderate available water capacity. This unitis
poorly suited to row crops, but it is suited to such high-
residue, close-growing crops as small grain, alfalfa, and
grasses.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Because of the depth to
extremely gravelly coarse sand and the moderate
available water capacity, most crops need frequent,
light applications of water. Using a cropping system that
includes close-growing, high-residue crops in the rotation
reduces water erosion. To avoid exposing extremely
gravelly coarse sand, land smoothing operations that include
only shallow cuts are advisable.

This map unit is in capability subclasses llle,
irrigated, and Vle, nonirrigated.

147-Strat cobbly loam, 0 to 15 percent slopes. This
very deep, well drained soil is on terraces. It formed in glacial
outwash that is mixed with loess in the upper part. The native
vegetation is mainly grasses and shrubs. Elevation is 1,100
to 2,000 feet. The average annual precipitation is about
10 inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about
145 days.

Typically, the surface layer is brown cobbly loam 8 inches
thick. The subsoil is yellowish brown very gravelly loam
10 inches thick. The upper 5 inches of the substratum is
yellowish brown very cobbly loam, and the lower part to
a depth of 60 inches or more is gray extremely gravelly
coarse sand.

Permeability of this Strat soil is moderate to the lower
part of the substratum and very rapid through the lower
part. Available water capacity is moderate. Effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate.

Included in this unit is about 20 percent Strat very cobbly
loam, Strat stony loam, Strat gravelly loam, and soils that
have sandy and gravelly material at a depth of 12 to 16
inches.

This unit is used as rangeland and for irrigated hay
and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the
moderate available water capacity. If the range is
overgrazed, the proportion of preferred forage plants
such as bluebunch wheatgrass decreases and the
proportion of less preferred forage plants such as big
sagebrush and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating, and
chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are cobbles on the surface, the
low annual precipitation, and the moderate
available

water capacity. Proper timing of seeding is critical to the
establishment of seedlings. The unit can be seeded to
adapted grasses.

If this unit is used for irrigated crops, the main
limitations are cobbles on the surface, the hazard of
water erosion, steepness of slope, and the moderate
available water capacity. The main irrigated crops
are alfalfa and grasses.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Because of the depth
to extremely gravelly coarse sand and the moderate
available water capacity, most crops need frequent, light
applications of water. Tillage is limited by cobbles on or
near the surface of the soil. Using a cropping system that
includes close-growing, high-residue crops in the
rotation reduces water erosion. To avoid exposing
extremely gravelly coarse sand, land smoothing
operations that include only shallow cuts are advisable.

This map unit is in capability subclasses Ve,
irrigated, and Vle, nonirrigated.

148-Strat stony loam, 0 to 25 percent slopes. This
very deep, well drained soil is on terraces. It formed in
glacial outwash that is mixed with loess in the upper part.
The native vegetation is mainly grasses and shrubs.
Elevation is 1,100 to 2,000 feet. The average annual
precipitation is about 10 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 145 days.

Typically, the surface layer is brown stony loam 8 inches
thick. The subsoil is yellowish brown very gravelly loam 10
inches thick. The upper 5 inches of the substratum is
yellowish brown very cobbly loam, and the lower part to a
depth of 60 inches or more is gray extremely gravelly coarse
sand.

Permeability of this Strat soil is moderate to the lower part
of the substratum and very rapid through the lower part.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

Included in this unit is about 15 percent soils that have a
very stony loam surface layer. Also included is about 10
percent Strat cobbly loam, Strat gravelly loam, and soils that
have sandy and gravelly material at a depth of 12 to 16
inches.

This unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the
moderate available water capacity. If the range is
overgrazed, the proportion of preferred forage plants such
as bluebunch wheatgrass decreases and the proportion of
less preferred forage plants such as big sagebrush and
cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved



by such methods as railing, chaining, beating, and
chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are stones on the surface, the low
annual precipitation, and the moderate available
water capacity. Proper timing of seeding is critical to the
establishment of seedlings. The unit can be seeded to
adapted grasses.

This map unit is in capability subclass
Vle, nonirrigated.

149-Strat-Stratford complex, 0 to 15 percent slopes.
This map unit is on terraces. The native vegetation is mainly
grasses and shrubs. Elevation is 1,100 to 1,600 feet. The
average annual precipitation is about 10 inches, the
average annual temperature is about 50 degrees F, and
the average frost-free season is about 145 days.

This unit is 40 percent Strat very cobbly loam and 35
percent Stratford gravelly loam. The Strat soil is between
mounds, and the Stratford soil is on mounds. The mounds
are 20 to 30 feet in diameter, 15 to 100 feet apart, and 1
foot to 3 feet high. The components of this unit are so
intricately intermingled that it was not practical to map them
separately at the scale used.

Included in this unit between mounds are about 10
percent soils that have a stony, cobbly, or very stony surface
layer and about 10 percent soils that have sandy and
gravelly material at a depth of 12 to 16 inches. Included on
mounds is about 5 percent soils that have sandy and
gravelly material at a depth of more than 40 inches.

The Strat soil is very deep and well drained. It formed in
glacial outwash that is mixed with loess in the upper part.
Typically, the surface layer is brown very cobbly loam 8
inches thick. The subsoil is yellowish brown very gravelly
loam 10 inches thick. The upper 5 inches of the substratum
is yellowish brown very cobbly loam, and the lower part
to a depth of 60 inches or more is gray extremely gravelly
coarse sand.

Permeability of this Strat soil is moderate to the lower
part of the substratum and very rapid through the lower
part. Available water capacity is moderate. Effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate.

The Stratford soil is very deep and well drained. It formed
in glacial outwash that is mixed with loess in the upper
part. Typically, the surface layer is brown gravelly
loam 7 inches thick. The subsoil is brown gravelly loam 13
inches thick. The upper 10 inches of the substratum is
yellowish brown gravelly loam, and the lower part to a depth
of 60 inches or more is gray extremely gravelly coarse sand.

Permeability of this Stratford soil is moderate to the
lower part of the substratum and very rapid through the
lower part. Available water capacity is moderate.

Effective rooting depth is 60 inches or more. Runoff is
medium and the hazard of water erosion is moderate.

This unit is used as rangeland.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the
moderate available water capacity. If the range is
overgrazed, the proportion of preferred forage plants such
as bluebunch wheatgrass decreases and the proportion
of less preferred forage plants such as big sagebrush and
cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment. Seeding on this unit generally is not practical
because of the very cobbly surface layer of the Strat soil, the
moderate available water capacity, and the low annual
precipitation.

This map unit is in capability subclass
VllIs, nonirrigated.

150-Stratford loam, 0 to 5 percent slopes. This very
deep, well drained soil is on terraces. It formed in glacial
outwash that is mixed with loess in the upper part. The
native vegetation is mainly grasses and shrubs.
Elevation is 1,100 to 1,600 feet. The average annual
precipitation is about 10 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 145 days.

Typically, the surface layer is brown loam 7 inches thick.
The subsoil is brown gravelly loam 13 inches thick. The
upper 10 inches of the substratum is yellowish brown
gravelly loam, and the lower part to a depth of 60 inches or
more is gray extremely gravelly coarse sand.

Permeability of this Stratford soil is moderate to the
lower part of the substratum and very rapid through the
lower part. Available water capacity is moderate. Effective
rooting depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight.

Included in this unit is about 15 percent Strat gravelly
loam, Strat cobbly loam, and Stratford soils that have
slopes of more than 5 percent.

This unit is used as rangeland, for nonirrigated crops,
and for irrigated cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass
decreases and the proportion of less preferred forage
plants such as big sagebrush and cheatgrass
increases. Areas that are heavily infested with
undesirable shrubs can be improved by such methods as
railing, chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitation for seeding is the low annual precipitation. Proper
timing of seeding is critical to the establishment of
seedlings. The unit can be seeded to adapted grasses.



If this unit is used for nonirrigated crops, the main
limitation is the low annual precipitation. Because
precipitation is not sufficient for annual cropping, a cropping
system that includes winter wheat and summer fallow is
most suitable. Chiseling or subsoiling the stubble field across
the slope reduces runoff. Erosion is reduced if fall grain is
seeded early and stubble mulch tillage is used.

If this unit is used for irrigated crops, the main limitation
is the hazard of water erosion. The main irrigated crops are
small grain, alfalfa, and grasses. Furrow, corrugation,
trickle, drip, or sprinkler irrigation systems are suited to
this unit. Corrugation irrigation is suited to close-growing
crops. Using a cropping system that includes close-
growing, high-residue crops in the rotation reduces
water erosion. To avoid exposing extremely gravelly
coarse sand, land smoothing operations that include
only shallow cuts are advisable.

This map unit is in capability subclasses lle,
irrigated, and IVe, nonirrigated.

151-Taunton loamy fine sand, 0 to 10 percent
slopes. This well drained soil is on terraces. It is moderately
deep over a hardpan. The soil formed in loess and
alluvium. The native vegetation is mainly grasses and
shrubs. Elevation is 800 to 2,300 feet. The average
annual precipitation is about 7 inches, the average
annual temperature is about 50 degrees F, and the
average frost-free season is about 175 days.

Typically, the surface layer is brown loamy fine sand
8 inches thick. The subsoil is light brownish gray very
fine sandy loam 11 inches thick. The substratum is
light brownish gray gravelly fine sandy loam 8 inches
thick. A hardpan is at a depth of 27 inches. Depth to the
hardpan ranges from 20 to 40 inches. The soil is calcareous
in the substratum.

Permeability of this Taunton soil is moderate above
the hardpan and very slow through it. Available water
capacity is low. Effective rooting depth is 20 to 40 inches.
Runoff is slow, and the hazard of water erosion is slight.
The hazard of soil blowing is high.

Included in this unit is about 20 percent Koehler loamy
fine sand, Quincy loamy fine sand, and Taunton fine
sandy loam.

This unit is used as rangeland and for
irrigated cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly
needleandthread, bluebunch wheatgrass, and big sagebrush.
The production of forage is limited by the low available
water capacity. If the range is overgrazed, the
proportion of preferred forage plants such as
needleandthread decreases and the proportion of less
preferred forage plants such as rabbitbrush and cheatgrass
increases. Areas that are heavily infested with
undesirable shrubs can be improved by such methods
as railing, chaining, beating, and chemical treatment. Seeding
on this unit generally is not practical

because of the hazard of soil blowing, low available
water capacity, and low annual precipitation.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, the hazard of soil blowing, and the
low available water capacity. The main irrigated crops are
small grain, alfalfa, and grasses. Sprinkler, drip, or trickle
irrigation is suited to this unit. Because of the low available
water capacity, most crops need frequent, light applications
of water. Using a cropping system that includes close-
growing, high-residue crops in the rotation reduces
erosion. To avoid exposing the hardpan, land smoothing
operations that include only shallow cuts are advisable.

This map unit is in capability subclasses Ve,
irrigated, and Vlle, nonirrigated.

152-Taunton fine sandy loam, 0 to 2 percent slopes.
This well drained soil is on terraces. It is moderately deep
over a hardpan. The soil formed in loess and alluvium.
The native vegetation is mainly grasses and shrubs.
Elevation is 800 to 2,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average
frost-free season is about 175 days.

Typically, the surface layer is light brownish gray
fine sandy loam 8 inches thick. The subsoil is light
brownish gray very fine sandy loam 11 inches thick. The
substratum is light brownish gray gravelly fine sandy
loam 8 inches thick. A hardpan is at a depth of 27 inches.
Depth to the hardpan ranges from 20 to 40 inches. The
soil is calcareous in the substratum.

Permeability of this Taunton soil is moderate above the
hardpan and very slow through it. Available water capacity is
moderate. Effective rooting depth is 20 to 40 inches. Runoff
is slow, and the hazard of water erosion is slight. The
hazard of soil blowing is high.

Included in this unit is about 35 percent Taunton silt loam.
Also included is about 10 percent Taunton loamy fine sand,
Scoon silt loam, Prosser very fine sandy loam, Koehler
loamy fine sand, and soils that have a hardpan at a depth of
more than 40 inches.

This unit is used for irrigated cultivated crops, as
rangeland, and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazard of soil blowing and moderate available
water capacity. Many kinds of crops, such as small grain,
sugar beets, potatoes, beans, corn, alfalfa, grasses,
and peas, can be grown under irrigation. Furrow,
corrugation, trickle, drip, or sprinkler irrigation
systems are suited to this unit. Because of the depth to
the hardpan and moderate available water capacity, most
crops need frequent applications of water.

Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover crops
also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil



blowing in spring. Soil blowing is also reduced by
practicing minimum tillage, which prevents soil
pulverization. To avoid exposing the hardpan, land
smoothing operations that include only shallow cuts are
advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, and big sagebrush.
The production of forage is limited by the moderate available
water capacity. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass
decreases and the proportion of less preferred forage
plants such as big sagebrush, rabbitbrush, and cheatgrass
increases. Areas that are heavily infested with
undesirable shrubs can be improved by such methods
as railing, chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation,
moderate available water capacity, and the hazard of soil
blowing. Proper timing of seeding is critical to the
establishment of seedlings. This unit can be seeded to
adapted grasses.

This map unit is in capability subclasses llle, irrigated,
and Vle, nonirrigated.

153-Taunton fine sandy loam, 2 to 5 percent
slopes. This well drained soil is on terraces and alluvial
fans. It is moderately deep over a hardpan. The soil formed
in loess and alluvium. The native vegetation is mainly
grasses and shrubs. Elevation is 800 to 2,300 feet.
The average annual precipitation is about 7 inches, the
average annual temperature is about 50 degrees F,
and the average frost-free season is about 175 days.

Typically, the surface layer is light brownish gray
fine sandy loam 8 inches thick. The subsoil is light
brownish gray very fine sandy loam 11 inches thick. The
substratum is light brownish gray gravelly fine sandy loam
8 inches thick. A hardpan is at a depth of 27 inches.

Depth to the hardpan ranges from 20 to 40 inches. The
soil is calcareous in the substratum.

Permeability of this Taunton soil is moderate above
the hardpan and very slow through it. Available water
capacity is moderate. Effective rooting depth is 20 to 40
inches. Runoff is slow, and the hazard of water erosion is
slight. The hazard of soil blowing is high.

Included in this unit is about 35 percent Taunton soils that
have a silt loam surface layer. Also included is about 10
percent Taunton loamy fine sand, Scoon silt loam, Prosser
very fine sandy loam, Koehler loamy fine sand, and soils that
have a hardpan at a depth of more than 40 inches.

This unit is used for irrigated cultivated crops, as
rangeland, and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazard of soil blowing and moderate available
water capacity. Many kinds of crops, such as small
grain, sugar beets, potatoes, beans, corn, alfalfa,

grasses, and peas, can be grown under irrigation. Furrow,
corrugation, trickle, drip, or sprinkler irrigation systems are
suited to this unit. Corrugation irrigation is suited to close-
growing crops. Because of the depth to the hardpan and
moderate available water capacity, most crops need
frequent applications of water.

Using a cropping system that includes close-
growing, high-residue crops in the rotation and
maintaining crop residue on the surface reduce erosion.
Winter cover crops also protect the soil from erosion. If
maintained on the surface, residue from these crops reduces
soil blowing in spring. Soil blowing is also reduced by
practicing minimum tillage, which prevents soil
pulverization. To avoid exposing the hardpan, land
smoothing operations that include only shallow cuts are
advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, and big sagebrush.
The production of forage is limited by the moderate available
water capacity. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass
decreases and the proportion of less preferred forage
plants such as big sagebrush, rabbitbrush, and cheatgrass
increases. Areas that are heavily infested with undesirable
shrubs can be improved by such methods as railing,
chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation,
moderate available water capacity, and the hazard of soil
blowing. Proper timing of seeding is critical to the
establishment of seedlings. This unit can be seeded to
adapted grasses.

This map unit is in capability subclasses llle, irrigated,
and Vle, nonirrigated.

154-Taunton fine sandy loam, 5 to 10 percent
slopes. This well drained soil is on terraces and alluvial
fans. It is moderately deep over a hardpan. The soil formed
in loess and alluvium. The native vegetation is mainly
grasses and shrubs. Elevation is 800 to 2,300 feet. The
average annual precipitation is about 7 inches, the average
annual temperature is about 50 degrees F, and the average
frost-free season is about 175 days.

Typically, the surface layer is light brownish gray fine
sandy loam 8 inches thick. The subsoil is light brownish
gray very fine sandy loam 11 inches thick. The substratum
is light brownish gray gravelly fine sandy loam 8 inches
thick. A hardpan is at a depth of 27 inches. Depth to the
hardpan ranges from 20 to 40 inches. The soil is
calcareous in the substratum.

Permeability of this Taunton soil is moderate above the
hardpan and very slow through it. Available water capacity
is moderate. Effective rooting depth is 20 to 40 inches.
Runoff is medium, and the hazard of water erosion is
moderate. The hazard of soil blowing is high.



Included in this unit is about 35 percent Taunton soils that
have a silt loam surface layer. Also included is about 10
percent Taunton loamy fine sand, Scoon silt loam, Prosser
very fine sandy loam, Koehler loamy fine sand, and soils that
have a hardpan at a depth of more than 40 inches.

This unit is used for irrigated cultivated crops, as
rangeland, and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazards of soil blowing and water erosion,
steepness of slope, and moderate available water
capacity. Many kinds of crops, such as small grain,
sugar beets, potatoes, beans, corn, alfalfa, grasses,
and peas, can be grown under irrigation.

Because of the steepness of slope, sprinkler, drip, or
trickle irrigation is best suited to this unit. Because of the
depth to the hardpan and moderate available water capacity,
most crops need frequent applications of water. Minimum
tillage, which helps to maintain the tilth of the surface layer,
increases the water intake rate and reduces water erosion.
Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover crops
also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing
minimum tillage, which prevents soil pulverization. To
avoid exposing the hardpan, land smoothing operations
that include only shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, and big sagebrush.
The production of forage is limited by the moderate available
water capacity. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass
decreases and the proportion of less preferred forage
plants such as big sagebrush, rabbitbrush, and cheatgrass
increases. Areas that are heavily infested with undesirable
shrubs can be improved by such methods as railing,
chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation,
moderate available water capacity, and the hazard of soil
blowing. Proper timing of seeding is critical to the
establishment of seedlings. This unit can be seeded to
adapted grasses.

This map unit is in capability subclasses llle, irrigated, and
Vle, nonirrigated.

155-Taunton fine sandy loam, 10 to 15 percent
slopes. This well drained soil is on terraces and alluvial
fans. It is moderately deep over a hardpan. The soil formed
in loess and alluvium. The native vegetation is mainly
grasses and shrubs. Elevation is 800 to 2,300 feet. The
average annual precipitation is about 7 inches,

the average annual temperature is about 50 degrees F, and
the average frost-free season is about 175 days.

Typically, the surface layer is light brownish gray fine
sandy loam 8 inches thick. The subsoil is light brownish
gray very fine sandy loam 11 inches thick. The substratum
is light brownish gray gravelly fine sandy loam 8 inches
thick. A hardpan is at a depth of 27 inches. Depth to the
hardpan ranges from 20 to 40 inches. The soil is
calcareous in the substratum.

Permeability of this Taunton soil is moderate above the
hardpan and very slow through it. Available water capacity
is moderate. Effective rooting depth is 20 to 40 inches.
Runoff is rapid, and the hazard of water erosion is high. The
hazard of soil blowing is high.

Included in this unit is about 35 percent Taunton soils that
have a silt loam surface layer. Also included is about 10
percent Taunton loamy fine sand, Scoon silt loam, Prosser
very fine sandy loam, Koehler loamy fine sand, and soils
that have a hardpan at a depth of more than 40 inches.

This unit is used as rangeland and for irrigated
cultivated crops, hay, and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazard of soil blowing, steepness of slope, and
moderate available water capacity. The unit is poorly suited
to row crops, but it is suited to such high-residue, close-
growing crops as small grain, alfalfa, and grasses.

Because of the steepness of slope, sprinkler, drip, or
trickle irrigation is best suited to this unit. Because of the
depth to the hardpan and moderate available water capacity,
most crops need frequent applications of water. Using a
cropping system that includes close-growing, high-
residue crops in the rotation reduces erosion. To avoid
exposing the hardpan, land smoothing operations that
include only shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, and big sagebrush.
The production of forage is limited by the moderate available
water capacity. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch wheatgrass
decreases and the proportion of less preferred forage plants
such as big sagebrush, rabbitbrush, and cheatgrass
increases. Areas that are heavily infested with undesirable
shrubs can be improved by such methods as railing,
chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation,
moderate available water capacity, and the hazard of soil
blowing. Proper timing of seeding is critical to the
establishment of seedlings. This unit can be seeded to
adapted grasses.

This map unit is in capability subclasses Ve,
irrigated, and Vle, nonirrigated.



156-Taunton silt loam, 0 to 2 percent slopes. This
well drained soil is on terraces. It is moderately deep over a
hardpan. The soil formed in loess and alluvium. The native
vegetation is mainly grasses and shrubs. Elevation is
800 to 2,300 feet. The average annual precipitation is about
7 inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about
150 days.

Typically, the surface layer is brown silt loam 8 inches
thick. The subsoil is pale brown silt loam 11 inches thick.
The substratum is pale brown and very pale brown gravelly
silt loam 8 inches thick. A hardpan is at a depth of 27 inches.
The soil is calcareous in the substratum. Depth to the
hardpan ranges from 20 to 40 inches.

Permeability of this Taunton soil is moderate above the
hardpan and very slow through it. Available water capacity
is moderate. Effective rooting depth is 20 to 40 inches.
Runoff is slow, and the hazard of water erosion is slight.

Included in this unit is about 10 percent Scoon silt loam.
Also included is about 10 percent Taunton fine sandy loam
and soils that have a stony surface layer, are calcareous at a
depth of less than 10 inches, have basalt below a hardpan,
or have a hardpan at a depth of more than 40 inches.

This unit is used for irrigated cultivated crops, as
rangeland, for irrigated hay and pasture, and as
homesites.

If this unit is used for irrigated crops, the main limitation
is the moderate available water capacity. Many kinds of
crops, such as small grain, alfalfa, grasses, sugar beets,
corn, beans, peas, and potatoes, can be grown under
irrigation.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation systems are suited to this unit. Sprinkler
irrigation systems should be managed to avoid
excessive water application rates, which cause puddling,
impair aeration, and reduce the water intake rate. If furrow or
corrugation irrigation is used, tilling the soil before
applying irrigation water can increase the water intake rate;
however, it also increases the risk of erosion. Erosion can be
minimized by reducing the size of the irrigation stream.
Returning crop residue to the soil and chiseling, when
needed, increase the water intake rate. Maintaining the tilth
of the surface layer increases the water intake rate and
reduces water erosion. Because of the depth to the
hardpan and moderate available water capacity, most
crops need frequent applications of water. Using a cropping
system that includes close-growing, high-residue crops in the
rotation and maintaining crop residue on the surface reduce
water erosion. To avoid exposing the hardpan, land
smoothing operations that include only shallow cuts
are advisable.

If the range is in good or excellent condition, the native
vegetation is mainly bluebunch wheatgrass, Sandberg
bluegrass, and big sagebrush. The production of forage is
limited by the moderate available water

capacity. If the range is overgrazed, the proportion of
preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less preferred
forage plants such as cheatgrass and big sagebrush
increases. Areas that are heavily infested with
undesirable shrubs can be improved by such methods
as railing, chaining, beating, and chemical treatment.

The main limitations of this unit for rangeland seeding are
the low annual precipitation and moderate available
water capacity. Proper timing of seeding is critical to the
establishment of seedlings. This unit can be seeded to
adapted grasses.

This unit is poorly suited to homesite development. The
main limitation for use as homesites and for septic tank
absorption fields is the depth to the hardpan, which hinders
excavation and limits the capacity of the absorption field.
Construction sites should be disturbed as little as
possible. Mulching, fertilization, and irrigation are
needed to establish lawn grasses and other small plants.

This map unit is in capability subclasses llls, irrigated, and
VIs, nonirrigated.

157-Taunton silt loam, 2 to 5 percent slopes. This
well drained soil is on alluvial fans and terraces. It is
moderately deep over a hardpan. The soil formed in loess
and alluvium. The native vegetation is mainly grasses
and shrubs. Elevation is 800 to 2,300 feet. The average
annual precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 170 days.

Typically, the surface layer is brown silt loam 8 inches
thick. The subsoil is pale brown silt loam 11 inches thick.
The substratum is pale brown and very pale brown gravelly
silt loam 8 inches thick. A hardpan is at a depth of 27
inches. The soil is calcareous in the substratum. Depth to
the hardpan ranges from 20 to 40 inches.

Permeability of this Taunton soil is moderate above the
hardpan and very slow through it. Available water capacity is
moderate. Effective rooting depth is 20 to 40 inches. Runoff
is slow, and the hazard of water erosion is slight.

Included in this unit is about 10 percent Scoon silt loam
and Finley very fine sandy loam. Also included is about 10
percent Taunton fine sandy loam; soils that have a stony
surface layer, are calcareous at a depth of less than 10
inches, have basalt below a hardpan, or have a hardpan at
a depth of more than 40 inches; and Taunton soils that
have slopes of more than 5 percent.

This unit is used for irrigated cultivated crops, as
rangeland, for irrigated hay and pasture, and as
homesites.

If this unit is used for irrigated crops, the main limitations
are the hazard of water erosion and moderate available
water capacity. Many kinds of crops, such as small grain,
alfalfa, sugar beets, corn, beans, peas, and potatoes,
can be grown under irrigation.



Furrow, corrugation, trickle, drip, or sprinkler irrigation
systems are suited to this unit. Corrugation irrigation is suited
to close-growing crops. If furrow or corrugation
irrigation is used, tilling the soil before applying
irrigation water can increase the water intake rate;
however, it also increases the risk of erosion. Erosion can
be minimized by reducing the size of the irrigation
stream. Sprinkler irrigation systems should be managed to
avoid excessive water application rates, which cause puddling,
impair aeration, and reduce the water intake rate.
Returning crop residue to the soil and chiseling, when
needed, also increase the water intake rate. Minimum
tillage, which helps to maintain the tilth of the surface layer,
increases the water intake rate and reduces water
erosion. Because of the depth to the hardpan and
moderate available water capacity, most crops need
frequent applications of water. Using a cropping system that
includes close-growing, high-residue crops in the rotation and
maintaining crop residue on the surface reduce water
erosion. To avoid exposing the hardpan, land smoothing
operations that include only shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the
moderate available water capacity. If the range is
overgrazed, the proportion of preferred forage plants such
as bluebunch wheatgrass decreases and the proportion
of less preferred forage plants such as cheatgrass and big
sagebrush imcreases. Areas that are heavily infested with
undesirable shrubs can be improved by such methods as
railing, chaining, beating, and chemical treatment.

The main limitations of this unit for rangeland seeding are
the low annual precipitation and moderate available
water capacity. Proper timing of seeding is critical to the
establishment of seedlings. This unit can be seeded to
adapted grasses.

This unit is poorly suited to homesite development. The
main limitation for use as homesites and for septic tank
absorption fields is the depth to the hardpan, which hinders
excavation and limits the capacity of the absorption field.
Dustiness can be a problem during construction on large
construction sites. Mulching, fertilization, and irrigation
are needed to establish lawn grasses and other small
plants.

This map unit is in capability subclasses llle, irrigated, and
Vle, nonirrigated.

158-Taunton silt loam, 5 to 10 percent slopes. This
well drained soil is on old alluvial fans. It is moderately
deep over a hardpan. The soil formed in loess and
alluvium. The native vegetation is mainly grasses and
shrubs. Elevation is 800 to 2,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average
frost-free season is about 170 days.

Typically, the surface layer is brown silt loam 8 inches
thick. The subsoil is pale brown silt loam 11 inches thick.
The substratum is pale brown and very pale brown gravelly
silt loam 8 inches thick. A hardpan is at a depth of 27 inches.
The soil is calcareous in the substratum. Depth to the
hardpan ranges from 20 to 40 inches.

Permeability of this Taunton soil is moderate above the
hardpan and very slow through it. Available water capacity is
moderate. Effective rooting depth is 20 to 40 inches. Runoff
is slow, and the hazard of water erosion is slight.

Included in this unit is about 10 percent Scoon silt loam
and Finley very fine sandy loam. Also included is about 10
percent Taunton fine sandy loam; soils that have a stony
surface layer, are calcareous atadepth of less than 10
inches, have basalt below a hardpan, or have a hardpan at a
depth of more than 40 inches; and Taunton soils that have
slopes of more than 10 percent.

This unit is used for irrigated cultivated crops, as
rangeland, and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, the hazard of water erosion, and
moderate available water capacity. Many kinds of
crops, such as small grain, alfalfa, sugar beets, corn, beans,
peas, and potatoes, can be grown under irrigation.

Because of the steepness of slope, sprinkler, drip, or
trickle irrigation is best suited to this unit. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration,
and reduce the water intake rate. When growing row crops,
pitting or forming small basins between the rows reduces
runoff and water erosion. Returning crop residue to the soil
and chiseling, when needed, increase the water intake rate.
Minimum tillage helps to maintain the tilth of the surface
layer, increases the water intake rate, and reduces water
erosion. Because of the depth to the hardpan and moderate
available water capacity, most crops need frequent
applications of water. Using a cropping system that includes
close-growing, high-residue crops inthe rotation and
maintaining crop residue on the surface reduce water
erosion. To avoid exposing the hardpan, land smoothing
operations that include only shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the
moderate available water capacity. If the range is
overgrazed, the proportion of preferred forage plants such
as bluebunch wheatgrass decreases and the proportion of
less preferred forage plants such as cheatgrass and big
sagebrush increases. Areas that are heavily infested with
undesirable shrubs can be improved by such methods as
railing, chaining, beating, and chemical treatment.



The main limitations of this unit for rangeland seeding are
the low annual precipitation and moderate available water
capacity. Proper timing of seeding is critical to the
establishment of seedlings. This unit can be seeded to
adapted grasses.

This map unit is in capability subclasses llle, irrigated, and
Vle, nonirrigated.

159-Taunton silt loam, 10 to 15 percent slopes. This
well drained soil is on old alluvial fans. It is moderately deep
over a hardpan. The soil formed in loess and alluvium.

The native vegetation is mainly grasses and shrubs.
Elevation is 800 to 2,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average
frost-free season is about 170 days.

Typically, the surface layer is brown silt loam 8 inches
thick. The subsoil is pale brown silt loam 11 inches thick.
The substratum is pale brown and very pale brown gravelly
silt loam 8 inches thick. A hardpan is at a depth of 27 inches.
The soil is calcareous in the substratum. Depth to the
hardpan ranges from 20 to 40 inches.

Permeability of this Taunton soil is moderate above
the hardpan and very slow through it. Available water
capacity is moderate. Effective rooting depth is 20 to 40
inches. Runoff is medium, and the hazard of water erosion
is moderate.

Included in this unit is about 10 percent Scoon silt loam
and Finley very fine sandy loam. Also included is about 10
percent Taunton fine sandy loam; soils that have a stony
surface layer, are calcareous at a depth of less than 10
inches, have basalt below a hardpan, or have a hardpan at a
depth of more than 40 inches; and Taunton soils that have
slopes of more than 15 percent.

This unit is used for irrigated hay and pasture and as
homesites and rangeland.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, the hazard of water erosion, and
moderate available water capacity. This unit is poorly
suited to row crops, but it is suited to such high-residue,
close-growing crops as small grain, alfalfa, and grasses.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration,
and reduce the water intake rate. Because of the depth to the
hardpan and moderate available water capacity, most crops
need frequent applications of water. Using a cropping
system that includes close-growing, high-residue crops
in the rotation reduces water erosion. To avoid exposing the
hardpan, land smoothing operations that include only
shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the
moderate available water capacity. If the range is

overgrazed, the proportion of preferred forage plants such
as bluebunch wheatgrass decreases and the proportion
of preferred forage plants such as cheatgrass and big
sagebrush increases. Areas that are heavily infested
with undesirable shrubs can be improved by such methods
as railing, chaining, beating, and chemical treatment.

The main limitations of this unit for rangeland seeding are
the low annual precipitation and moderate available water
capacity. Proper timing of seeding is critical to the
establishment of seedlings. This unit can be seeded to
adapted grasses.

This unit is poorly suited to homesite development. The
main limitation for use as homesites and for septic tank
absorption fields is the depth to the hardpan, which hinders
excavation and limits the capacity of the absorption field.
Construction sites should be disturbed as little as possible.
Mulching, fertilization, and irrigation are needed to
establish lawn grasses and other small plants.

This map unit is in capability subclasses Ve,
irrigated, and Vle, nonirrigated.

160-Taunton silt loam, 15 to 25 percent slopes. This
well drained soil is on alluvial fans. It is moderately deep
over a hardpan. The soil formed in loess and alluvium.
The native vegetation is mainly grasses and shrubs.
Elevation is 800 to 2,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 170 days.

Typically, the surface layer is brown silt loam 8 inches
thick. The subsaoil is pale brown silt loam 11 inches thick.
The substratum is pale brown and very pale brown gravelly
silt loam 8 inches thick. A hardpan is at a depth of 27
inches. The soil is calcareous in the substratum.

Permeability of this Taunton soil is moderate above the
hardpan and very slow through it. Available water capacity
is moderate. Effective rooting depth is 20 to 40 inches.
Runoff is rapid, and the hazard of water erosion is high.

Included in this unit is about 10 percent Scoon silt loam
and Finley very fine sandy loam. Also included is about 10
percent Taunton fine sandy loam; soils that have a stony
surface layer, are calcareous at a depth of less than 10
inches, or have a hardpan at a depth of more than 40
inches; and Taunton soils that have slopes of more than 25
percent.

This unit is used mainly as rangeland. It is also used for
irrigated cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the
moderate available water capacity. If the range is
overgrazed, the proportion of preferred forage plants
such as bluebunch wheatgrass decreases and the
proportion of less preferred forage plants such as big



sagebrush and cheatgrass increases. Areas that are heavily
infested with undesirable shrubs can be improved by
such methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
droughtiness. Proper timing of seeding is critical to
the establishment of seedlings. This unit can be seeded to
adapted grasses.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, moderate available water
capacity, and the hazard of water erosion. This unitis
poorly suited to row crops, but it is suited to such high-
residue, close-growing crops as small grain, alfalfa, and
grasses.

Because of the steepness of slope, sprinkler, drip, or
trickle irrigation is best suited to this unit. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair
aeration, and reduce the water intake rate. Because of
the depth to the hardpan and moderate available water
capacity, most crops need frequent applications of water.
Using a cropping system that includes close-
growing, high-residue crops in the rotation reduces
water erosion. To avoid exposing the hardpan, land
smoothing operations that include only shallow cuts
are advisable.

This map unit is in capability subclasses Ve, irrigated, and
Vle, nonirrigated.

161-Taunton stony silt loam, 0 to 25 percent slopes.
This well drained soil is on alluvial fans. It is moderately
deep over a hardpan. The soil formed in loess and
alluvium. The native vegetation is mainly grasses and
shrubs. Elevation is 800 to 2,300 feet. The average
annual precipitation is about 7 inches, the average
annual temperature is about 50 degrees F, and the
average frost-free season is about 170 days.

Typically, the surface layer is brown stony silt loam 8
inches thick. The subsoil is pale brown silt loam 11 inches
thick. The substratum is pale brown and very pale brown
gravelly silt loam 8 inches thick. A hardpan is at a depth of
27 inches. The soil is calcareous in the substratum. Depth to
the hardpan ranges from 20 to 40 inches.

Permeability of this Taunton soil is moderate above the
hardpan and very slow through it. Available water
capacity is moderate. Effective rooting depth is 20 to 40
inches. Runoff is slow, and the hazard of water erosion is
slight.

Included in this unit is about 15 percent Finley very cobbly
fine sandy loam, Finley cobbly very fine sandy loam, and
Scoon silt loam. Also included is about 10 percent Taunton
fine sandy loam; soils that are calcareous at a depth of less
than 10 inches, have basalt below a hardpan, or have a
hardpan at a depth of more than 40 inches; and Taunton
soils that have slopes of more than 25 percent.

This unit is used mainly as rangeland. It is also used for
irrigated hay and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and big
sagebrush. The production of forage is limited by the
moderate available water capacity. If the range is
overgrazed, the proportion of preferred forage plants such
as bluebunch wheatgrass decreases and the proportion
of less preferred forage plants such as cheatgrass and big
sagebrush increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment.

The main limitations of this unit for rangeland seeding are
stones on the surface, the low annual precipitation, and the
moderate available water capacity. Proper timing of seeding
is critical to the establishment of seedlings. This unit can be
seeded to adapted grasses.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, stones on the surface, the hazard of
water erosion, and moderate available water capacity. The
main irrigated crops are alfalfa and grasses. Tillage is limited
because of the stones on or near the surface of the soil.
Because of the stones on the surface and steepness of
slope, sprinkler, drip, or trickle irrigation is best suited to this
unit. Sprinkler irrigation systems should be managed to
avoid excessive water application rates, which cause
puddling, impair aeration, and reduce the water intake rate.
Because of the depth to the hardpan and moderate available
water capacity, most crops need frequent applications of
water. Using a cropping system that includes close-
growing, high-residue crops in the rotation reduces water
erosion. To avoid exposing the hardpan, land smoothing
operations that include only shallow cuts are advisable.

This map unit is in capability subclasses Ve,
irrigated, and Vle, nonirrigated.

162-Taunton-Finley complex, 0 to 10 percent slopes.
This map unit is on terraces. The native vegetation is
mainly grasses and shrubs. Elevation is 800 to 1,500
feet. The average annual precipitation is about 7 inches, the
average annual temperature is about 50 degrees F, and the
average frost-free season is 170 days.

This unit is 40 percent Taunton silt loam and 35 percent
Finley cobbly very fine sandy loam. The Taunton soil is in
convex and smooth areas between drainageways, and the
Finley soil is in concave and smooth areas along
drainageways. The components of this unit are so
intricately intermingled that it was not practical to map them
separately at the scale used.

Included in this unit is about 25 percent Scoon very fine
sandy loam, Finley very cobbly fine sandy loam, Finley
gravelly fine sandy loam, Taunton loamy fine sand,
and Taunton and Finley soils that have slopes of more than
10 percent.



The Taunton soil is well drained. It is moderately deep
over a hardpan. The soil formed in loess and
alluvium. Typically, the surface layer is brown silt loam 8
inches thick. The subsoil is pale brown silt loam 11 inches
thick. The substratum is pale brown and very pale
brown gravelly silt loam 8 inches thick. A hardpan is at a
depth of 27 inches. The sail is calcareous in the substratum.
Depth to the hardpan ranges from 20 to 40 inches.

Permeability of the Taunton soil is moderate above the
hardpan and very slow through it. Available water capacity is
moderate. Effective rooting depth is 20 to 40 inches. Runoff
is slow, and the hazard of water erosion is slight.

The Finley soil is very deep and well drained. It formed in
gravelly alluvium. Typically, the surface layer is brown cobbly
very fine sandy loam 8 inches thick. The subsoil is brown
extremely cobbly fine sandy loam and very cobbly
sandy loam 15 inches thick. The substratum to a depth of 60
inches or more is light brownish gray extremely gravelly
loamy sand. The soil is calcareous in the substratum.

Permeability of the Finley soil is moderately rapid to the
substratum and very rapid through it. Available water
capacity is low. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.
This soil is subject to rare periods of flooding.

This unit is used mainly as rangeland. It is also used for
irrigated hay and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Sandberg
bluegrass, and big sagebrush. The production of forage is
limited by the restricted available water capacity. If the
range is overgrazed, the proportion of preferred forage
plants such as bluebunch wheatgrass decreases and
the proportion of less preferred forage plants such as
cheatgrass and big sagebrush increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating, and
chemical treatment.

The main limitations of this unit for rangeland seeding are
the low annual precipitation and the restricted available
water capacity. Proper timing of seeding is critical to the
establishment of seedlings. This unit can be seeded to
adapted grasses.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, the hazard of water erosion,
cobbles on the surface of the Finley soil, and restricted
available water capacity. The main irrigated crops are
alfalfa and grasses. Tillage is limited because of the
cobbles on or near the surface of the Finley soil.

Because of the steepness of slope and the cobbles on the
surface of the Finley sail, sprinkler, drip, or trickle irrigation
is best suited to this unit. Sprinkler irrigation systems
should be managed to avoid excessive water application
rates, which cause puddling, impair aeration, and reduce the
water intake rate. Because of the restricted available water
capacity, most crops need

frequent applications of water. Using a cropping system
that includes close-growing, high-residue crops in the
rotation reduces water erosion. To avoid exposing the
extremely gravelly loamy sand in the Finley soil and the
hardpan in the Taunton soil, land smoothing operations that
include only shallow cuts are advisable.

This map unit is in capability subclasses Ve,
irrigated, and Vle, nonirrigated.

163-Timentwa very fine sandy loam, 0 to 15 percent
slopes. This deep, well drained soil is on till plains. It
formed in glacial till that is mixed with loess in the upper
part. The native vegetation is mainly grasses and shrubs.
Elevation is 2,300 to 3,000 feet. The average annual
precipitation is about 13 inches, the average annual
temperature is about 47 degrees F, and the average frost-
free season is about 125 days.

Typically, the surface layer is dark grayish brown
very fine sandy loam 14 inches thick. The subsoil is brown
gravelly very fine sandy loam 23 inches thick. The upper 6
inches of the substratum is grayish brown gravelly fine
sandy loam; the next 4 inches is discontinuous, weakly lime-
and silica-cemented lenses about 1/8 inch thick; and the
lower part to a depth of 60 inches or more is gray very
gravelly fine sandy loam. The soil is calcareous in the
substratum.

Permeability of this Timentwa soil is moderate above and
below the cemented lenses and moderately slow through
the lenses. Available water capacity is moderate. Effective
rooting depth is limited by the cemented lenses at a depth
of 40 to 55 inches. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
high.

Included in this unit is about 15 percent soils that have a
stony or cobbly surface layer and Timentwa soils that have
slopes of more than 15 percent.

This unit is used for nonirrigated crops and as
rangeland.

If this unit is used for nonirrigated crops, the main
limitation is the moderate available water capacity. Because
precipitation is not sufficient for annual cropping, a cropping
system that includes winter wheat and summer fallow is
most suitable. Water erosion is reduced if fall grain is
seeded early, rows are established at right angles to the
prevailing wind, and stubble mulch tillage is used. Chiseling
or subsoiling the stubble field across the slope reduces
runoff. Erosion from the concentrated flow of water is
reduced by shaping waterways and seeding them to
permanent cover. Terraces can be used to control runoff in
the less sloping areas.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Idaho fescue, Sandberg
bluegrass, and threetip sagebrush. The production of
forage is limited by the moderate available water capacity.

If the range is overgrazed, the proportion of preferred
forage plants such as bluebunch wheatgrass



and Idaho fescue decreases and the proportion of less
preferred forage plants such as threetip sagebrush and
cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
moderate available water capacity. Proper timing of seeding
is critical to the establishment of seedlings. This unit can be
seeded to adapted grasses.

This map unit is in capability subclass llle, nonirrigated.

164-Timmerman loamy sand, 0 to 5 percent slopes.
This verydeep, somewhat excessively drained soil is on
terraces. It formed in sandy glacial outwash and alluvium
that is mixed with eolian material in the upper part. The
native vegetation is mainly grasses and shrubs.
Elevation is 800 to 1,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 51 degrees F, and the average frost-
free season is about 180 days.

Typically, the surface layer is brown loamy sand 8
inches thick. The subsoil is pale brown coarse sandy loam
15 inches thick. The substratum to a depth of 60 inches or
more is light brownish gray and very dark gray loamy
coarse sand and coarse sand. The soil is calcareous in the
substratum.

Permeability of this Timmerman soil is moderately
rapid to the substratum and veryrapid through it. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is high.

Included in this unit is about 10 percent Timmerman coarse
sandy loam, Quincy loamy fine sand, Royal loamy fine sand,
and Winchester sand.

This unit is used for irrigated cultivated crops, as
rangeland, and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazard of soil blowing and moderate available
water capacity. The main irrigated crops are small
grain, potatoes, corn, alfalfa, and grasses.

Because of the loamy sand surface layer, sprinkler, drip,
or trickle irrigation is best suited to this unit. Because of the
moderate available water capacity, most crops need
frequent, light applications of water. Using a cropping
system that includes close-growing, high-residue crops in
the rotation reduces water erosion. To avoid exposing the
coarse sand, land smoothing operations that include
only shallow cuts are advisable.

The potential plant community on this unit is mainly
needleandthread, Sandberg bluegrass, bluebunch
wheatgrass, and big sagebrush. The production of forage is
limited by the moderate available water capacity. If the
range is overgrazed, the proportion of preferred forage plants
such as needleandthread decreases and the

proportion of less preferred forage plants such as
rabbitbrush and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining,
beating, and chemical treatment. Seeding on this unit
generally is not practical because of the hazard of soil
blowing, low annual precipitation, and moderate
available water capacity.

This map unit is in capability subclasses Ve,
irrigated, and Vlle, nonirrigated.

165-Timmerman coarse sandy loam, 0 to 2 percent
slopes. This verydeep, somewhat excessively drained soil is
on terraces. It formed in sandy glacial outwash and alluvium
that is mixed with eolian material in the upper part. The
native vegetation is mainly grasses and shrubs. Elevation is
800 to 1,300 feet. The average annual precipitation is about
7 inches, the average annual temperature is about 51
degrees F, and the average frost-free season is about 180
days.

Typically, the surface layer is brown coarse sandy
loam 8 inches thick. The subsoil is pale brown coarse sandy
loam 15 inches thick. The substratum to a depth of 60
inches or more is light brownish gray and verydark gray
loamy coarse sand and coarse sand. The soil is calcareous in
the substratum.

Permeability of this Timmerman soil is moderately
rapid to the substratum and veryrapid through it. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is high.

Included in this unit is about 20 percent Ephrata fine
sandy loam, Royal veryfine sandy loam, Quincy loamy fine
sand, Winchester sand, and Timmerman soils that have
slopes of more than 2 percent.

This unit is used for irrigated cultivated crops, hay, and
pasture.

If this unit is used for irrigated crops, the main limitations
are the hazard of soil blowing and moderate available water
capacity. Many kinds of crops, such as small grain, sugar
beets, potatoes, beans, corn, alfalfa, grasses, and peas,
can be grown under irrigation. Furrow, corrugation,
trickle, drip, or sprinkler irrigation systems are suited to
this unit. Because of the moderate available water capacity,
most crops need frequent applications of water. Using a
cropping system that includes close-growing, high-residue
crops in the rotation and maintaining crop residue on the
surface reduce water erosion. Winter cover crops also
protect the soil from erosion. If maintained on the surface,
residue from these crops reduces soil blowing in spring. Soil
blowing is also reduced by practicing minimum tillage, which
reduces pulverization of the soil. To avoid exposing the
coarse sand, land smoothing operations that include only
shallow cuts are advisable.

This map unit is in capability subclass llle, irrigated.



166-Timmerman coarse sandy loam, 2 to 5 percent
slopes. This very deep, somewhat excessively drained soil
is on terraces. It formed in sandy glacial outwash and
alluvium that is mixed with eolian material in the
upper part. The native vegetation is mainly grasses
and shrubs. Elevation is 800 to 1,300 feet. The
average annual precipitation is about 7 inches, the
average annual temperature is about 51 degrees F, and the
average frost-free season is about 180 days.

Typically, the surface layer is brown coarse sandy loam 8
inches thick. The subsoil is pale brown coarse sandy loam 15
inches thick. The substratum to a depth of 60 inches or more
is light brownish gray and very dark gray loamy coarse
sand and coarse sand. The soil is calcareous in the
substratum.

Permeability of this Timmerman soil is moderately rapid
to the substratum and very rapid through it. Available
water capacity is moderate. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.

Included in this unit is about 20 percent Ephrata fine
sandy loam, Royal very fine sandy loam, Quincy loamy fine
sand, Winchester sand, and Timmerman soils that have
slopes of more than 5 percent.

This unit is used for irrigated cultivated crops, hay,
and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazard of soil blowing and moderate available water
capacity. Many kinds of crops, such as small grain, sugar
beets, potatoes, beans, corn, alfalfa, grasses, and
peas, can be grown under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler irrigation
systems are suited to this unit. Corrugation irrigation is
suited to close-growing crops. Because of the moderate
available water capacity, most crops need frequent
applications of irrigation water. Using a cropping
system that includes close-growing, high-residue crops
in the rotation and maintaining crop residue on the surface
reduce erosion. Winter cover crops also protect the soil from
erosion. If maintained on the surface, residue from these
crops reduces soil blowing in spring. Soil blowing is
also reduced by practicing minimum tillage, which
reduces pulverization of the soil. To avoid exposing the
coarse sand, land smoothing operations that include
only shallow cuts are advisable.

This map unit is in capability subclass llle, irrigated.

167-Timmerman coarse sandy loam, 5 to 10 percent
slopes. This very deep, somewhat excessively drained soil
is on terraces. It formed in sandy glacial outwash and
alluvium that is mixed with eolian material in the upper
part. The native vegetation is mainly grasses and shrubs.
Elevation is 800 to 1,300 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 51 degrees F, and the average
frost-free season is about 180 days.

Typically, the surface layer is brown coarse sandy loam 8
inches thick. The subsoil is pale brown coarse sandy loam
15 inches thick. The substratum to a depth of 60 inches or
more is light brownish gray and very dark gray loamy coarse
sand and coarse sand. The soil is calcareous in the
substratum.

Permeability of this Timmerman soil is moderately rapid
to the substratum and very rapid through it. Available water
capacity is moderate. Effective rooting depth is 60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate. The hazard of soil blowing is high.

Included in this unit is about 20 percent Timmerman
coarse sandy loam, thin solum; Ephrata gravelly sandy
loam; Royal very fine sandy loam; Quincy loamy
fine sand; and Winchester sand.

This unit is used mainly for irrigated cultivated crops. It is
also used as rangeland and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazards of soil blowing and water erosion, steepness
of slope, and moderate available water capacity. Many kinds
of crops, such as small grain, sugar beets, potatoes,
beans, corn, alfalfa, grasses, and peas, can be grown
under irrigation.

Because of the steepness of slope, sprinkler, drip, or
trickle irrigation systems are best suited to this unit. Because
of the moderate available water capacity, most crops need
frequent applications of water. Minimum tillage helps to
maintain the tilth of the surface layer, increases the water
intake rate, and reduces water erosion. Using a cropping
system that includes close-growing, high-residue crops in
the rotation and maintaining crop residue on the surface
reduce erosion. Winter cover crops also protect the soil from
erosion. If maintained on the surface, residue from these
crops reduces soil blowing in spring. To avoid exposing the
coarse sand, land smoothing operations that include only
shallow cuts are advisable.

The potential plant community on this unit is mainly
needleandthread, bluebunch wheatgrass, and Sandberg
bluegrass. The production of forage is limited by the
moderate available water capacity. If the range is
overgrazed, the proportion of preferred forage plants such as
bluebunch wheatgrass decreases and the proportion of less
preferred forage plants such as big sagebrush, rabbitbrush,
and cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved by such methods
as railing, chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation,
moderate available water capacity, and the hazard of soil
blowing. Proper timing of seeding is critical to the
establishment of seedlings. This unit can be seeded to
adapted grasses.



This map unit is in capability subclasses llle, irrigated, and
Vle, nonirrigated.

168-Timmerman coarse sandy loam, thin solum, 0 to
2 percent slopes. This very deep, somewhat excessively
drained soil is on terraces. It formed in sandy glacial
outwash and alluvium that is mixed with eolian material
in the upper part. The native vegetation is mainly grasses
and shrubs. Elevation is 800 to 1,300 feet. The average
annual precipitation is about 7 inches, the average annual
temperature is about 51 degrees F, and the average
frost-free season is about 180 days.

Typically, the surface layer is brown coarse sandy
loam 8 inches thick. The subsoil is pale brown coarse sandy
loam 5 inches thick. The substratum to a depth of 60 inches
or more is light brownish gray and very dark gray loamy
coarse sand and coarse sand. The soil is calcareous in the
substratum.

Permeability of this Timmerman soil is moderately rapid to
the substratum and veryrapid through it. Available water
capacity is low. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight. The
hazard of soil blowing is high.

Included in this unit is about 20 percent Timmerman coarse
sandy loam, Ephrata gravelly sandy loam, Quincy loamy
fine sand, Winchester sand, and Timmerman soils that
have slopes of more than 2 percent.

This unit is used mainly for irrigated cultivated crops. It is
also used as rangeland and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazard of soil blowing and low available water
capacity. Many kinds of crops, such as small grain, sugar
beets, potatoes, beans, corn, alfalfa, grasses, and
peas, can be grown under irrigation. Because of the depth
to coarse sand, sprinkler, drip, or trickle irrigation is best
suited to this unit. Because of the low available water
capacity, most crops need frequent applications of water.
Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce soil blowing. Winter cover
crops also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing
minimum tillage, which reduces pulverization of the soil.
To avoid exposing the coarse sand, land smoothing
operations that include only shallow cuts are advisable.

The potential plant community on this unit is mainly
needleandthread, bluebunch wheatgrass, and Sandberg
bluegrass. The production of forage is limited by the low
available water capacity. If the range is overgrazed,
the proportion of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less preferred
forage plants such as big sagebrush, rabbitbrush, and
cheatgrass increases. Areas that are heavily infested
with undesirable shrubs can be improved

by such methods as railing, chaining, beating,
and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation, low
available water capacity, and the hazard of soil blowing.
Proper timing of seeding is critical to the establishment of
seedlings. This unit can be seeded to adapted grasses.

This map unit is in capability subclasses Ve, irrigated,
and Vle, nonirrigated.

169-Timmerman coarse sandy loam, thin solum, 2 to
5 percent slopes. This very deep, somewhat excessively
drained soil is on terraces. It formed in sandy glacial
outwash and alluvium that is mixed with eolian material
in the upper part. The native vegetation is mainly grasses
and shrubs. Elevation is 800 to 1,300 feet. The average
annual precipitation is about 7 inches, the average annual
temperature is about 51 degrees F, and the average frost-
free season is about 180 days.

Typically, the surface layer is brown coarse sandy
loam 8 inches thick. The subsoil is pale brown sandy loam
5 inches thick. The substratum to a depth of 60 inches or
more is light brownish gray and verydark gray loamy coarse
sand and coarse sand. The soil is calcareous in the
substratum.

Permeability of this Timmerman soil is moderately rapid to
the substratum and veryrapid through it. Available water
capacity is low. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight. The
hazard of soil blowing is high.

Included in this unit is about 20 percent Timmerman
coarse sandy loam, Ephrata gravelly sandy loam, Quincy
loamy fine sand, and Winchester sand.

This unit is used mainly for irrigated cultivated crops. It is
also used as rangeland and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazard of soil blowing and low available water
capacity. Many kinds of crops, such as small grain, sugar
beets, potatoes, beans, corn, alfalfa, grasses, and
peas, can be grown under irrigation. Because of the
depth to coarse sand, sprinkler, drip, or trickle irrigation is
best suited to this unit. Because of the low available water
capacity, most crops need frequent applications of water.
Using a cropping system that includes close-growing,
high-residue crops in the rotation and maintaining crop
residue on the surface reduce soil blowing. Winter cover
crops also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing
minimum tillage, which reduces pulverization of the soil.
To avoid exposing the coarse sand, land smoothing
operations that include only shallow cuts are advisable.

The potential plant community on this unit is mainly
needleandthread, bluebunch wheatgrass, Sandberg



bluegrass, and big sagebrush. The production of forage is
limited by the low available water capacity. If the range is
overgrazed, the proportion of preferred forage plants
such as bluebunch wheatgrass decreases and the proportion
of less preferred forage plants such as big sagebrush,
rabbitbrush, and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining,
beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual
precipitation, low available water capacity, and the
hazard of soil blowing. Proper timing of seeding is critical
to the establishment of seedlings. This unit can be seeded
to adapted grasses.

This map unit is in capability subclasses Ve, irrigated, and
Vle, nonirrigated.

170-Torrifluvents, nearly level. These very deep,
somewhat excessively drained soils are on flood
plains. They formed in alluvium. The native vegetation
is mainly grasses and forbs. Elevation is 380 to 1,300 feet.
The average annual precipitation is about 7 inches, the
average annual temperature is about 52 degrees F, and the
average frost-free season is about 150 days.

No one profile is typical of Torrifluvents, but one
commonly observed in the survey area has a gray
very cobbly veryfine sandy loam surface layer 2 inches
thick. The underlying material to a depth of 60 inches or
more is gray, brown, and light olive brown extremely
cobbly sand. In places the underlying material is loamy
sand or sandy loam and is gravelly or extremely gravelly.

Included in this unit is about 25 percent Burbank
loamy fine sand, Ephrata gravelly sandy loam,
and Malaga gravelly sandy loam.

Permeability of these Torrifluvents is veryrapid. Available
water capacity is low. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
high. These soils are subject to frequent periods of flooding.

This unit is used for wildlife habitat. Use of the unit for
grazing and wildlife habitat is limited by the very low
production of forage.

This map unit is in capability subclass
Vllw, nonirrigated.

171-Touhey very fine sandy loam, 0 to 15 percent
slopes. This very deep, well drained soil is on till plains and
plateaus. It formed in glacial till that is mixed with loess in
the upper part. The native vegetation is mainly grasses and
shrubs. Elevation is 1,600 to 2,600 feet. The average
annual precipitation is about 11 inches, the average
annual temperature is about 49 degrees F, and the
average frost-free season is about 140 days.

Typically, the surface layer is brown veryfine sandy
loam 13 inches thick. The subsoil is yellowish brown
gravelly veryfine sandy loam 14 inches thick. The

substratum to a depth of 60 inches or more is gray gravelly
fine sandy loam. Discontinuous lime- and silica-cemented
lenses less than 1 /8 inch thick are between depths of 34
and 38 inches. Depth to the cemented lenses ranges from
20to 36 inches.

Permeability of this Touhey soil is moderate above and
below the cemented lenses and moderately slow through
them. Available water capacity is moderate. Effective rooting
depth is restricted by the cemented lenses at a depth of 20 to
36 inches. Runoff is medium, and the hazard of water
erosion is moderate. The hazard of soil blowing is high.

Included in this unit is about 25 percent soils that have a
stony or cobbly surface layer and soils that have basalt at a
depth of more than 20 inches.

This unit is used for nonirrigated crops and as
rangeland.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation, moderate
available water capacity, and the hazards of water erosion
and soil blowing. Because precipitation is not sufficient for
annual cropping, a cropping system that includes winter
wheat and summer fallow is most suitable. Erosion is
reduced if fall grain is seeded early, rows are established at
right angles to the prevailing wind, and stubble mulch
tillage is used. Stripcropping also reduces soil blowing.
Erosion from the concentrated flow of water is reduced by
shaping waterways and seeding them to permanent cover.
Chiseling or subsoiling the stubble field across the slope
reduces runoff.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Idaho fescue, Sandberg bluegrass,
and big sagebrush. The production of forage is limited
by the moderate available water capacity. If the range is
overgrazed, the proportion of preferred forage plants such as
bluebunch wheatgrass decreases and the proportion of less
preferred forage plants such as big sagebrush and
cheatgrass increases. Areas that are heavily infested with
undesirable shrubs can be improved by such methods as
railing, chaining, beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
moderate available water capacity. Proper timing of seeding
is critical to the establishment of seedlings. This unit can be
seeded to adapted grasses.

This map unit is in capability subclass llle, nonirrigated.

172-Umapine silt loam. This very deep, somewhat
poorly drained, salt- and sodium-affected soil is on alluvial
plains and in basins. It formed in silty alluvium. Slope is 0 to
3 percent. The native vegetation is mainly grasses and
shrubs. Elevation is 500 to 1,600 feet. The average annual
precipitation is about 8 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 165 days.



Typically, the surface layer is light brownish gray silt
loam 9 inches thick. The underlying material to a depth of 60
inches or more is light brownish gray and light gray silt
loam. The soil is calcareous throughout.

Permeability of this Umapine soil is moderate. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is ponded, and water erosion is not a
hazard. The hazard of soil blowing is moderate. A seasonal
high water table fluctuates between depths of 12 and 40
inches in December through April. This soil is subject to
occasional periods of flooding in January through April.

Included in this unit is about 5 percent Kittitas silt loam,
Esquatzel silt loam, and soils that have a gravelly
layer below a depth of 40 inches.

This unit is used as rangeland.

The potential plant community on this unit is mainly basin
wildrye, inland saltgrass, alkali cordgrass, and black
greasewood. The production of forage is limited by excess
salts and wetness. If the range is overgrazed, the proportion
of preferred forage plants such as basin wildrye decreases
and the proportion of less preferred forage plants such as
inland saltgrass and black greasewood increases. Areas
that are heavily infested with undesirable shrubs can
be improved by such methods as railing, chaining, beating,
and chemical treatment.

This unit is suited to rangeland seeding. The main
limitation for seeding is excess salts. Proper timing of
seeding is critical to the establishment of seedlings. Among
the grasses that are suitable for seeding are tall wheatgrass
or other salt-tolerant grasses.

This map unit is in capability subclass
VIw, nonirrigated.

173-Wahluke very fine sandy loam, 0 to 2 percent
slopes. This very deep, well drained soil is on lakebeds and
terraces. It formed in lacustrine sediment that has a mantle
of loess. The native vegetation is mainly grasses and
shrubs. Elevation is 750 to 1,200 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 53 degrees F, and the average frost-
free season is about 160 days.

Typically, the surface layer is pale brown very fine sandy
loam 10 inches thick. The upper 12 inches of the underlying
material is light brownish gray very fine sandy loam, the next
22 inches is weakly cemented, discontinuous lenses that
crush to light brownish gray very fine sandy loam and silt
loam, and the lower part to a depth of 60 inches or more is
pale brown very fine sandy loam. The soil is calcareous
in the underlying material. Depth to the cemented lenses
ranges from 15 to 30 inches.

Permeability of this Wahluke soil is moderately slow.
Available water capacity is high. Effective rooting depth is
restricted by the cemented lenses at a depth of 15 to

30 inches. Runoff is slow, and the hazard of water erosion
is slight. The hazard of soil blowing is moderate.

Included in this unit is about 15 percent Kennewick fine
sandy loam, Kennewick silt loam, Royal very fine sandy
loam, Warden silt loam, Wahluke soils that have slopes of
more than 2 percent, and soils that have a strongly
alkaline surface layer.

This unit is used for irrigated cultivated crops, as
rangeland, and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitation is
the hazard of soil blowing. Many kinds of crops, such as
small grain, sugar beets, potatoes, beans, corn, alfalfa,
grasses, and peas, can be grown under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation systems are suited to this unit. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration, and
reduce the water intake rate. If furrow or corrugation
irrigation is used, tilling the soil before applying irrigation
water can increase the water intake rate; however, it also
can increase the risk of erosion. Erosion can be minimized
by reducing the size of the irrigation stream. Returning
crop residue to the soil and chiseling, when needed,
increase the water intake rate. Minimum tillage, which helps
to maintain the tilth of the surface layer and prevents
pulverization of the soil, increases the water intake rate and
reduces erosion. Using a cropping system that includes
close-growing, high-residue crops in the rotation and
maintaining crop residue on the surface reduce water
erosion. Winter cover crops also protect the soil from
erosion. If maintained on the surface, residue from these
crops reduces soil blowing in spring. To avoid exposing
the calcareous underlying material, land smoothing
operations that include only shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Sandberg
bluegrass, and big sagebrush. The production of
forage is limited by the moderate available water capacity.
If the range is overgrazed, the proportion of preferred forage
plants such as bluebunch wheatgrass decreases and the
proportion of less preferred forage plants such as big
sagebrush, rabbitbrush, and cheatgrass increases. Areas that
are heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining,
beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
the hazard of soil blowing. Proper timing of seeding is
critical to the establishment of seedlings. This unit can be
seeded to adapted grasses.

This map unit is in capability subclasses lle,
irrigated, and Ve, nonirrigated.

174-Wahluke very fine sandy loam, 2 to 5 percent
slopes. This very deep, well drained soil is on lakebeds



and terraces. It formed in lacustrine sediment with a mantle
of loess. The native vegetation is mainly grasses and
shrubs. Elevation is 750 to 1,200 feet. The average
annual precipitation is about 7 inches, the average
annual temperature is about 53 degrees F, and the average
frost-free season is about 160 days.

Typically, the surface layer is pale brown very fine
sandy loam 10 inches thick. The upper 12 inches of the
underlying material is light brownish gray very fine sandy
loam, the next 22 inches is weakly cemented,
discontinuous lenses that crush to light brownish gray
very fine sandy loam and silt loam, and the lower part to a
depth of 60 inches or more is pale brown very fine sandy
loam. The soil is calcareous in the underlying material.
Depth to the cemented lenses is 15 to 30 inches.

Permeability of this Wahluke soil is moderately slow.
Available water capacity is high. Effective rooting
depth is restricted by the cemented lenses at a depth of
15 to 30 inches. Runoff is medium, and the hazard of water
erosion is moderate. The hazard of soil blowing is
moderate.

Included in this unit is about 15 percent Kennewick fine
sandy loam, Kennewick silt loam, Royal very fine sandy
loam, Warden silt loam, Wahluke soils that have
slopes of more than 5 percent, and soils that have a
strongly alkaline surface layer.

This unit is used for irrigated cultivated crops, as
rangeland, and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazards of water erosion and soil blowing. Many
kinds of crops, such as small grain, sugar beets,
potatoes, beans, corn, alfalfa, and peas, can be grown under
irrigation.

Furrow, corrugation, trickle, drip, or sprinkler irrigation
systems are suited to this unit. Corrugation irrigation is
suited to close-growing crops. If furrow or corrugation
irrigation is used, tilling the soil before applying
irrigation water can increase the water intake rate; however,
it also can increase the risk of erosion. Erosion can be
minimized by reducing the size of the irrigation
stream. Sprinkler irrigation systems should be
managed to avoid excessive water application rates, which
cause puddling, impair aeration, and reduce the water
intake rate. Returning crop residue to the soil and chiseling,
when needed, increase the water intake rate. Minimum
tillage, which helps to maintain the tilth of the surface layer
and prevents pulverization of the soil, increases the water
intake rate and reduces erosion. Using a cropping
system that includes close-growing, high-residue
crops in the rotation and maintaining crop residue on the
surface reduce erosion. Winter cover crops also protect the
soil from erosion. If maintained on the surface, residue from
these crops reduces soil blowing in spring. To avoid
exposing the calcareous underlying material, land smoothing
operations that include only shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Sandberg
bluegrass, and big sagebrush. If the range is overgrazed, the
proportion of preferred forage plants such as bluebunch
wheatgrass decreases and the proportion of less
preferred forage plants such as big sagebrush,
rabbitbrush, and cheatgrass increases. Areas that are
heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining,
beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the low annual precipitation and
the hazard of soil blowing. Proper timing of seeding is critical
to the establishment of seedlings. This unit can be seeded to
adapted grasses.

This map unit is in capability subclasses lle,
irrigated, and Ve, nonirrigated.

175-Wanser loamy fine sand, 0 to 5 percent slopes.
This very deep, artificially drained, salt- and sodium-affected
soil is on flood plains and in basins. It formed in sand derived
from mixed sources. The native vegetation is mainly
grasses and shrubs. Elevation is 500 to 1,200 feet. The
average annual precipitation is about 7 inches, the average
annual temperature is about 50 degrees F, and the average
frost-free season is about 135 days.

Typically, the surface layer is gray loamy fine sand
8 inches thick. The underlying material to a depth of 60
inches or more is gray fine sand. The soil is calcareous
throughout.

Permeability of this Wanser soil is rapid. Available water
capacity is moderate. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. The hazard of soil blowing is high. A seasonal high
water table fluctuates between depths of 42 and 60 inches
in January through June. This soil is subject to occasional
periods of flooding in May through November.

Included in this unit is about 30 percent Wanser soils that
are poorly drained. Also included is about 15 percent soils
that have strata of silt loam in the substratum,
noncalcareous soils that are poorly drained, and
Quincy loamy fine sand.

This unit is used mainly for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are wetness, excess salts, and the hazards of flooding
and soil blowing. Salinity influences the choice of crops. If
drainage is maintained and the soil in this unit is leached of
excess salts and irrigated, it is suited to small grain, alfalfa,
and grasses. Because of the loamy fine sand surface
layer, sprinkler, drip, or trickle irrigation is best suited to
this unit. Most crops need frequent, light applications of
water. Using a cropping system that includes close-
growing, high-residue crops in the rotation reduces soil
blowing. Land smoothing



operations that include deep cuts can expose the salt-and
sodium-affected substratum. This map unit is in capability
subclass Ve, irrigated.

176-Wanser-Quincy fine sands, 0 to 5 percent
slopes. This map unit is on dunes and terraces. The native
vegetation is mainly grasses and shrubs. Elevation is 500 to
1,200 feet. The average annual precipitation is about 7
inches, the average annual temperature is about 51
degrees F, and the average frost-free season is about 150
days.

This unit is 55 percent Wanser fine sand and 25 percent
Quincy fine sand. The Wanser soil is in basins, and the
Quincy soil is on active dunes. The components of this unit
are so intricately intermingled that it was not practical to
map them separately at the scale used.

Included in this unit is about 15 percent Aquents,
ponded. Also included is about 5 percent soils that are
underlain by gravel or sandstone.

The Wanser soil is very deep, poorly drained, and
salt- and sodium-affected. It formed in sand derived
from mixed sources. Typically, the surface layer is gray fine
sand 3 inches thick. The underlying material to a depth of 60
inches or more is gray fine sand.

Permeability of the Wanser soil is rapid. Available water
capacity is moderate. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. The hazard of soil blowing is high. A seasonal
high water table fluctuates between depths of 6 and 12
inches in May through November. This soil is subject to rare
periods of flooding.

The Quincy soil is very deep and somewhat
excessively drained. It formed in sand derived from
mixed sources. Typically, the surface layer is brown fine
sand 9 inches thick. The underlying material to a depth of
60 inches or more is grayish brown fine sand.

Permeability of the Quincy soil is rapid. Available water
capacity is moderate. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. The hazard of soil blowing is high.

This unit is used as rangeland.

The potential plant community on the Wanser soil is mainly
inland saltgrass, alkali bluegrass, rush, and sedge. The
potential plant community on the Quincy soil is mainly
needleandthread, Sandberg bluegrass, big sagebrush, and
antelope bitterbrush. The production of forage is limited by the
excess salts in the Wanser soil and moderate available
water capacity. If the range is overgrazed, the
proportion of preferred forage plants such as alkali
bluegrass on the Wanser soil and needleandthread on the
Quincy soil decreases and the proportion of less preferred
forage plants such as inland saltgrass, sedge, and rush
on the Wanser soil and rabbitbrush and cheatgrass on
the Quincy soil increases. Areas that are heavily
infested with undesirable shrubs can be improved by
such methods as railing, chaining, beating, and chemical
treatment. Seeding on this unit

generally is not practical. The main limitations for seeding
are excess salts in the Wanser soil, the hazard of soil
blowing, and the low annual precipitation.

This map unit is in capability subclass Vlle,
nonirrigated.

177-Warden silt loam, 0 to 2 percent slopes. This
very deep, well drained soil is on terraces (fig. 7). It formed
in lacustrine material that has a mantle of loess. The native
vegetation is mainly grasses and shrubs. Elevation is 800 to
1,300 feet. The average annual precipitation is about 7
inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about 150
days.

Permeability of this Warden soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight.

Included in this unit is about 15 percent Sagehill very fine
sandy loam, Sagemoor silt loam, Royal very fine sandy
loam, Kennewick silt loam, and Warden soils that have
slopes of more than 2 percent.

This unit is used for irrigated cultivated crops, hay, and
pasture and as homesites.

This unit has few limitations for irrigated crops. Many kinds
of crops, such as small grain, sugar beets, potatoes, beans,
corn, alfalfa, grasses, and peas, can be grown under
irrigation.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation systems are suited to this unit. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair
aeration, and reduce the water intake rate. If furrow or
corrugation irrigation systems are used, tilling the soil before
applying irrigation water can increase the water intake rate;
however, it also can increase the risk of erosion. Erosion can
be minimized by reducing the size of the irrigation stream.
Returning crop residue to the soil and chiseling, when
needed, increase the water intake rate. Minimum tillage
helps to maintain the tilth of the surface layer and also
increases the water intake rate. Using a cropping system
that includes close-growing, high-residue crops in the
rotation and maintaining crop residue on the surface reduce
water erosion. Land smoothing operations that include deep
cuts can expose the calcareous substratum.

This unit is well suited to homesite development and
septic tank absorption fields. Dustiness can be a problem
on large construction sites. These sites should be disturbed
as little as possible. Mulching, fertilization, and irrigation are
needed to establish lawn grasses and other small plants.

This map unit is in capability class |, irrigated.

178-Warden silt loam, 2 to 5 percent slopes. This very
deep, well drained soil is on terraces. It formed in lacustrine
material that has a mantle of loess. The native
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vegetation is mainly grasses and shrubs. Elevation is
800 to 1,300 feet. The average annual precipitation is about
7 inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about 150
days.

Typically, the surface layer is light brownish gray silt loam 6
inches thick. The subsoil is light brownish gray and brown silt
loam and very fine sandy loam 20 inches thick. The
substratum to a depth of 60 inches or more is light brownish
gray and pale brown, stratified silt loam and very fine sandy
loam. The soil is calcareous in the substratum.

Permeability of this Warden soil is moderate.
Available water capacity is high. Effective rooting depth is
60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

Included in this unit is about 15 percent Sagehill very fine
sandy loam, Sagemoor silt loam, Royal very fine
sandy loam, Kennewick silt loam, and Warden soils that
have slopes of more than 5 percent.

This unit is used for irrigated cultivated crops, hay, and
pasture.

e

t loam, 0 to 2 percent slopes.

If this unit is used for irrigated crops, the main limitation is
the hazard of water erosion. Many kinds of crops, such as
small grain, sugar beets, potatoes, beans, corn, alfalfa,
grasses, and peas, can be grown under
irrigation.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation systems are suited to this unit. Corrugation
irrigation is suited to close-growing crops. If furrow or
corrugation irrigation is used, tilling the soil before applying
irrigation water can increase the water intake rate; however,
it also can increase the risk of erosion. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair
aeration, and reduce the water intake rate. Erosion can be
minimized by reducing the size of the irrigation stream.
Returning crop residue to the soil and chiseling, when
needed, increase the water intake rate. Minimum tillage
helps to maintain the tilth of the surface layer, increases the
water intake rate, and reduces water erosion. Using a
cropping system that includes close-growing, high-
residue crops in the rotation and maintaining crop



residue on the surface reduce erosion. Land
smoothing operations that include deep cuts can expose
the calcareous substratum.

This map unit is in capability subclass lle, irrigated.

179-Warden silt loam, 5 to 10 percent slopes. This
very deep, well drained soil is on terraces. It formed in
lacustrine material that has a mantle of loess. The native
vegetation is mainly grasses and shrubs. Elevation is 800 to
1,300 feet. The average annual precipitation is about 7
inches, the average annual temperature is about 50
degrees F, and the average frost-free season is about
150 days.

Typically, the surface layer is light brownish gray silt
loam 6 inches thick. The subsoil is light brownish gray
and brown silt loam and very fine sandy loam 20 inches
thick. The substratum to a depth of 60 inches or more is
light brownish gray and pale brown, stratified silt loam
and very fine sandy loam. The soil is calcareous in the
substratum.

Permeability of this Warden soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate.

Included in this unit is about 15 percent Sagehill very fine
sandy loam, Sagemoor silt loam, Royal very fine sandy
loam, Kennewick silt loam, and Warden soils that have
slopes of more than 10 percent.

This unit is used for irrigated cultivated crops, hay,
and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazard of water erosion and steepness of slope.
Many kinds of crops, such as small grain, sugar beets,
potatoes, beans, corn, alfalfa, grasses, and peas, can be
grown under irrigation.

Because of the steepness of slope, sprinkler, drip, or
trickle irrigation is best suited to this unit. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration,
and reduce the water intake rate. When growing row crops,
pitting or forming small basins between the rows reduces
runoff and water erosion. Returning crop residue to the soil
and chiseling, when needed, increase the water intake
rate. Minimum tillage helps to maintain the tilth of the
surface layer, increases the water intake rate, and
reduces water erosion. Using a cropping system that
includes close-growing, high-residue crops in the rotation
and maintaining crop residue on the surface reduce erosion.
Land smoothing operations that include deep cuts can
expose the calcareous substratum.

This map unit is in capability subclass llle, irrigated.

180-Warden silt loam, 10 to 15 percent slopes. This
very deep, well drained soil is on terraces. It formed in
lacustrine material that has a mantle of loess. The native
vegetation is mainly grasses and shrubs. Elevation

is 800 to 1,300 feet. The average annual precipitation is
about 7 inches, the average annual temperature is
about 50 degrees F, and the average frost-free season is
about 150 days.

Typically, the surface layer is light brownish gray
silt loam 6 inches thick. The subsoil is light brownish gray
and brown silt loam and very fine sandy loam 20 inches
thick. The substratum to a depth of 60 inches or more is light
brownish gray and pale brown, stratified silt loam and very
fine sandy loam. The soil is calcareous in the substratum.

Permeability of this Warden soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches
or more. Runoff is rapid, and the hazard of water erosion is
high.

Included in this unit is about 15 percent Sagehill very fine
sandy loam, Sagemoor silt loam, Royal very fine sandy
loam, Kennewick silt loam, and Warden soils that have
slopes of more than 15 percent.

This unit is used for irrigated cultivated crops, hay, and
pasture.

If this unit is used for irrigated crops, the main limitations
are the hazard of water erosion and steepness of slope.
This unit is poorly suited to row crops, but it is suited to such
high-residue, close-growing crops as small grain, alfalfa,
and grasses.

Because of the steepness of slope, sprinkler, drip, or
trickle irrigation is best suited to this unit. Sprinkler irrigation
systems should be managed to avoid excessive water
application rates, which cause puddling, impair aeration,
and reduce the water intake rate. Returning crop residue to
the soil and chiseling, when needed, increase the water
intake rate. Minimum tillage helps to maintain the tilth of the
surface layer, increases the water intake rate, and reduces
water erosion. Using a cropping system that includes
close-growing, high-residue crops in the rotation reduces
erosion. Land smoothing operations that include deep cuts
can expose the calcareous substratum.

This map unit is in capability subclass Ve, irrigated.

181-Wiehl fine sandy loam, 0 to 2 percent slopes.
This moderately deep, well drained soil is on terraces. It
formed in eolian deposits underlain by sandstone and
siltstone. The native vegetation is mainly grasses and
shrubs. Elevation is 850 to 1,200 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average frost-
free season is about 160 days.

Typically, the surface layer is brown fine sandy loam 8
inches thick. The subsoil is yellowish brown fine sandy loam
10 inches thick. The substratum is yellowish brown very fine
sandy loam 7 inches thick. Sandstone is at a depth of 25
inches. Depth to sandstone and siltstone ranges from 20 to
40 inches.

Permeability of this Wiehl soil is moderate. Available
water capacity is moderate. Effective rooting depth is



limited by sandstone or siltstone at a depth of 20 to 40
inches. Runoff is slow, and the hazard of water erosion is
slight. The hazard of soil blowing is high.

Included in this unit is about 15 percent soils that have
semiconsolidated lacustrine deposits at a depth of 10 to 20
inches, soils that have a surface layer and subsoil of silt loam
and very fine sandy loam and are underlain by
semiconsolidated lacustrine deposits, Royal very fine
sandy loam, Sagehill very fine sandy loam, Taunton
fine sandy loam, and Wiehl soils that have slopes of more
than 2 percent.

This unit is used mainly for irrigated cultivated crops. It is
also used as rangeland and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazard of soil blowing and moderate available water
capacity. Many kinds of crops, such as small grain, sugar
beets, potatoes, beans, corn, alfalfa, grasses, and peas,
can be grown under irrigation. Furrow, corrugation,
trickle, drip, or sprinkler irrigation systems are suited to
this unit. Because of the depth to sandstone and siltstone
and moderate available water capacity, most crops need
frequent applications of water. Using a cropping system
that includes close-growing, high-residue crops in the
rotation and maintaining crop residue on the surface reduce
soil blowing. Winter cover crops also protect the soil from
erosion. If maintained on the surface, residue from these
crops reduces soil blowing in spring. Soil blowing is also
reduced by practicing minimum tillage, which prevents
pulverization of the soil. To avoid exposing sandstone or
siltstone, land smoothing operations that include only
shallow cuts are advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Sandberg
bluegrass, and big sagebrush. The production of forage
is limited by the moderate available water capacity. If the
range is overgrazed, the proportion of preferred forage plants
such as bluebunch wheatgrass decreases and the proportion
of less preferred forage plants such as big sagebrush,
rabbitbrush, and cheatgrass increases. Areas that are heavily
infested with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the hazard of soil blowing, low
annual precipitation, and moderate available water
capacity. Proper timing of seeding is critical to the
establishment of seedlings. This unit can be seeded to
adapted grasses.

This map unit is in capability subclasses llle, irrigated, and
IVe, nonirrigated.

182-Wiehl fine sandy loam, 2 to 5 percent slopes.
This moderately deep, well drained soil is on terraces. It
formed in eolian deposits underlain by sandstone and
siltstone. The native vegetation is mainly grasses and

shrubs. Elevation is 850 to 1,200 feet. The average
annual precipitation is about 7 inches, the
average annual temperature is about 50 degrees F,
and the average frost-free season is about 160
days.

Typically, the surface layer is brown fine sandy loam 8
inches thick. The subsoil is yellowish brown fine sandy loam
10 inches thick. The substratum is yellowish brown very fine
sandy loam 7 inches thick. Sandstone is at a depth of 25
inches. Depth to sandstone or siltstone ranges from 20 to 40
inches.

Permeability of this Wiehl soil is moderate. Available
water capacity is moderate. Effective rooting depth is 20 to
40 inches. Runoff is slow, and the hazard of water erosion is
slight. The hazard of soil blowing is high.

Included in this unit is about 25 percent soils that have
semiconsolidated lacustrine deposits at a depth of 10 to 20
inches, soils that have a surface layer and subsoil of silt loam
and very fine sandy loam and are underlain by
semiconsolidated lacustrine deposits, Royal very fine
sandy loam, Sagehill very fine sandy loam, Taunton
fine sandy loam, and Wiehl soils that have slopes of more
than 5 percent.

This unit is used mainly for irrigated cultivated crops. It is
also used as rangeland and for irrigated hay and pasture.

If this unit is used for irrigated crops, the main limitations
are the hazards of soil blowing and water erosion and the
moderate available water capacity. Many kinds of crops,
such as small grain, sugar beets, potatoes, beans, corn,
alfalfa, grasses, and peas, can be grown under irrigation.

Furrow, corrugation, trickle, drip, or sprinkler
irrigation systems are suited to this unit. Corrugation
irrigation is suited to close-growing crops. Because of the
limited depth to sandstone and siltstone and the moderate
available water capacity, most crops need frequent
applications of water. Using a cropping system that includes
close-growing, high-residue crops in the rotation and
maintaining crop residue on the surface reduce erosion.
Winter cover crops also protect the soil from erosion. If
maintained on the surface, residue from these crops reduces
soil blowing in spring. Soil blowing is also reduced by
practicing minimum tillage, which prevents pulverization of
the soil. To avoid exposing sandstone or siltstone, land
smoothing operations that include only shallow cuts are
advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Sandberg
bluegrass, and big sagebrush. The production of forage is
limited by the moderate available water capacity. If the range
is overgrazed, the proportion of preferred forage plants such
as bluebunch wheatgrass decreases and the proportion of
less preferred forage plants such as big sagebrush,
rabbitbrush, and cheatgrass increases. Areas that are heavily
infested with undesirable shrubs can be improved by such
methods as railing, chaining, beating, and chemical
treatment.



This unit is suited to rangeland seeding. The main
limitations for seeding are the hazard of soil blowing, low
annual precipitation, and moderate available water capacity.
Proper timing of seeding is critical to the establishment of
seedlings. This unit can be seeded to adapted grasses.

This map unit is in capability subclasses llle,
irrigated, and Ve, nonirrigated.

183-Wiehl fine sandy loam, 5 to 10 percent slopes.
This moderately deep, well drained soil is on terraces. It
formed in eolian deposits underlain by sandstone or
siltstone. The native vegetation is mainly grasses and
shrubs. Elevation is 850 to 1,200 feet. The average annual
precipitation is about 7 inches, the average annual
temperature is about 50 degrees F, and the average
frost-free season is about 170 days.

Typically, the surface layer is brown fine sandy loam 8
inches thick. The subsoil is yellowish brown fine
sandy loam 10 inches thick. The substratum is yellowish
brown very fine sandy loam 7 inches thick. Sandstone is at a
depth of 25 inches. Depth to sandstone or siltstone ranges
from 20 to 40 inches.

Permeability of this Wiehl soil is moderate. Available water
capacity is moderate. Effective rooting depth is 20 to 40
inches. Runoff is medium, and the hazard of water erosion is
moderate. The hazard of soil blowing is high.

Included in this unit is about 25 percent soils that have
semiconsolidated lacustrine deposits at a depth of 10 to 20
inches, soils that have a surface layer and subsoil of silt loam
and very fine sandy loam and are underlain by
semiconsolidated lacustrine deposits, Royal very fine
sandy loam, Sagehill very fine sandy loam, Taunton fine
sandy loam, and Wiehl soils that have slopes of more than
10 percent.

This unit is used mainly for irrigated cultivated crops.
It is also used as rangeland and for irrigated hay and
pasture.

If this unit is used for irrigated crops, the main limitations
are the hazards of soil blowing and water erosion, steepness
of slope, and moderate available water capacity. Many kinds
of crops, such as small grain, sugar beets, potatoes,
beans, corn, alfalfa, grasses, and peas, can be grown
under irrigation.

Because of the steepness of slope, sprinkler, drip, or
trickle irrigation is best suited to this unit. Because of the
depth to bedrock and the moderate available water capacity,
most crops need frequent applications of water. Using a
cropping system that includes close-growing, high-
residue crops in the rotation and maintaining crop
residue on the surface reduce erosion. Winter cover crops
also protect the soil from erosion. If maintained on the
surface, residue from these crops reduces soil blowing in
spring. Soil blowing is also reduced by practicing
minimum tillage, which prevents pulverization of the soil. To
avoid exposing sandstone or siltstone,

land smoothing operations that include only shallow cuts are
advisable.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Sandberg
bluegrass, and big sagebrush. The production of
forage is limited by the moderate available water capacity. If
the range is overgrazed, the proportion of preferred forage
plants such as bluebunch wheatgrass decreases and
the proportion of less preferred forage plants such as big
sagebrush, rabbitbrush, and cheatgrass increases. Areas that
are heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining, beating,
and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the hazard of soil blowing, low
annual precipitation, and moderate available water capacity.
Proper timing of seeding is critical to the establishment of
seedlings. This unit can be seeded to adapted grasses.

This map unit is in capability subclasses llle, irrigated,
and Ve, nonirrigated.

184-Wiehl fine sandy loam, 15 to 35 percent slopes.
This moderately deep, well drained soil is on terrace
escarpments. It formed in eolian deposits underlain by
sandstone and siltstone. The native vegetation is mainly
grasses and shrubs. Elevation is 850 to 1,200 feet. The
average annual precipitation is about 7 inches, the average
annual temperature is about 50 degrees F, and the average
frost-free season is about 160 days.

Typically, the surface layer is brown fine sandy loam 8
inches thick. The subsoil is yellowish brown fine sandy loam
10 inches thick. The substratum is yellowish brown very fine
sandy loam 7 inches thick. Sandstone is at a depth of 25
inches. Depth to sandstone or siltstone ranges from 20 to 40
inches.

Permeability of this Wiehl soil is moderate. Available water
capacity is moderate. Effective rooting depth is 20 to 40
inches. Runoff is very rapid, and the hazard of water
erosion is very high. The hazard of soil blowing is high.

Included in this unit is about 25 percent soils that have
semiconsolidated lacustrine deposits at a depth of 10 to 20
inches, soils that have a surface layer and subsoil of silt loam
and very fine sandy loam and are underlain by
semiconsolidated lacustrine deposits, Royal very fine
sandy loam, Taunton fine sandy loam, and Wiehl soils
that have slopes of less than 15 percent.

This unit is used as rangeland and for irrigated pasture and
hay.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, Sandberg
bluegrass, and big sagebrush. The production of
forage is limited by the moderate available water capacity. If
the range is overgrazed, the proportion of preferred forage
plants such as bluebunch wheatgrass decreases and the



proportion of less preferred forage plants such as big
sagebrush, rabbitbrush, and cheatgrass increases. Areas
that are heavily infested with undesirable shrubs can be
improved by such methods as railing, chaining,
beating, and chemical treatment.

This unit is suited to rangeland seeding. The main
limitations for seeding are the hazard of soil blowing, low
annual precipitation, and moderate available water
capacity. Proper timing of seeding is critical to the
establishment of seedlings. This unit can be seeded to
adapted grasses.

If this unit is used for irrigated crops, the main limitations
are steepness of slope, the hazards of water erosion and
soil blowing, and moderate available water capacity.
This unit is poorly suited to row crops, but it is suited to
such high-residue, close-growing crops as alfalfa and
grasses.

Sprinkler, drip, or trickle irrigation is best suited to this unit
because of the steepness of slope. Because of the limited
depth to bedrock and moderate available water capacity,
most crops need frequent applications of water. Using a
cropping system that includes close-growing, high-
residue crops in the rotation reduces erosion. To avoid
exposing bedrock, land smoothing operations that include
only shallow cuts are advisable.

This map unit is in capability subclasses Vle,
irrigated, and Ve, nonirrigated.

185-Willis silt loam, 0 to 10 percent slopes. This well
drained soil is on terraces and hills. It is moderately deep
over a hardpan. The soil formed in loess. The native
vegetation is mainly grasses and shrubs. Elevation is
1,400 to 2,800 feet. The average annual precipitation is
about 10 inches, the average annual temperature is about 49
degrees F, and the average frost-free season is about 130
days.

Typically, the surface layer is grayish brown silt loam 10
inches thick. The subsoil is brown silt loam 8 inches thick.
The substratum is pale brown silt loam 5 inches thick. A
hardpan is at a depth of 23 inches. The soil is calcareous
below a depth of 18 inches. Depth to the hardpan ranges
from 20 to 40 inches.

Permeability of this Willis soil is moderate above the
hardpan and very slow through it. Available water
capacity is moderate. Effective rooting depth is 20 to 40
inches. Runoff is medium, and the hazard of water erosion
is moderate.

Included in this unit is about 20 percent soils that have a
surface layer and subsoil of very fine sandy loam and fine
sandy loam and are underlain by a hardpan at a depth of 20
to 40 inches, Farrell very fine sandy loam, Magallon sandy
loam, Stratford loam, and Renslow silt loam.

This unit is used for nonirrigated crops and as
rangeland.

If this unit is used for nonirrigated crops, the main
limitations are the low annual precipitation and the

hazard of water erosion. Because precipitation is not
sufficient for annual cropping, a cropping system that
includes winter wheat and summer fallow is most suitable.
Water erosion is reduced if fall grain is seeded early and
stubble mulch tillage is used. Erosion from the concentrated
flow of water is reduced by shaping waterways and
seeding them to permanent cover. Chiseling or
subsoiling the stubble field across the slope reduces runoff.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, Thurber
needlegrass, and big sagebrush. If the range is
overgrazed, the proportion of preferred forage plants such as
bluebunch wheatgrass decreases and the proportion of
less preferred forage plants such as big sagebrush and
cheatgrass increases. Areas that are heavily infested with
undesirable shrubs can be improved by such methods as
railing, chaining, beating, and chemical treatment. The
main limitation of the unit for rangeland seeding is the low
annual precipitation. Proper timing of seeding is critical to
the establishment of seedlings. This unit can be seeded to
adapted grasses.

This map unit is in capability subclass llle, nonirrigated.

186-Winchester sand, 2 to 5 percent slopes. This
very deep, excessively drained soil is on hummocky
terraces. It formed in alluvial and eolian sand. The native
vegetation is mainly grasses and shrubs. Elevation is
500 to 1,800 feet. The average annual precipitation is about
8 inches, the average annual temperature is about 52
degrees F, and the average frost-free season is about 145
days.

Typically, the surface layer is grayish brown sand 8
inches thick. The underlying material to a depth of 60
inches or more is dark gray and gray coarse sand. The soil
is calcareous in the lower part of the underlying material.

Permeability of this Winchester soil is rapid.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is very high.

Included in this unit is about 20 percent Quincy fine
sand, Burbank loamy fine sand, and Winchester soils that
have slopes of more than 5 percent.

This unit is used as rangeland and for irrigated
cultivated crops, hay, and pasture.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, Sandberg blue