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THIS SOIL SURVEY

Turn to “‘Index to Soil Map Units”’
5 which lists the name of each map unit and the
page where that map unit is described.

See ‘‘Summary of Tables’’ (following the
6. Contents) for location of additional data
on a specific soil use.

Consult “*Contents’’ for parts of the publication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, foresters or

7 . agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or students:

for specialists in wildlife management, waste disposal, or pollution control.



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

Major fieldwork for this soil survey was completed in 1984. Soil names and
descriptions were approved in 1985. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1984. This survey was
made cooperatively by the Soil Conservation Service, the Bureau of Indian
Affairs, the Oregon Agricultural Experiment Station, and the County of Umatilla.
It is part of the technical assistance furnished to the Umatilla County Soil and
Water Conservation District.

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

Cover: Waha and Rockly soils in cultivated areas on ridges; Bowlus and-Buckcreek soils in
draws.
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matter.

Soil features (1able 16) ... e

Bedrock. Cemented pan. Potential frost action. Risk of
corrosion.

Water features (1able 17) ...

Hydrologic group. Flooding. High water table.

Classification of the s0ils (table 18)..........cccvviiiiirerr et e e

Family or higher taxonomic class.






Foreword

This soil survey contains information that can be used in land-planning
programs in Umatilla County Area. 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 ensure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment.

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

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

?@&@%

Jack P. Kanalz
State Conservationist
Soil Conservation Service
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UMATILLA COUNTY AREA is in the northeastern part
of Oregon. The survey area does not include any part of
the Umatilla National Forest. It has a total area of about
1,653,951 acres. Pendleton is the county seat of
Umatilla County. The county has a population of about
60,000, most of which is directly or indirectly dependent
upon farming, ranching, food processing, or timber
production. Umatilla County is one of the leading
agricultural counties in Oregon.

About 35 percent of the survey area is used for
nonirrigated wheat or other small grain, about 35 percent
is rengeland, about 15 percent is commercial woodland,
and 5 percent is irrigated cropland. Nonirrigated and
irrigated wheat produce nearly half of the county’s gross
agricultural cash income.

Soil scientists have determined that there are about 75
different kinds of soil in the survey area. Each soil may
have several different slope, texture, aspect, or other
features. The soils range from coarse sand to heavy clay
in texture and from volcanic ash that is low in fertility to
deep loess that is high in fertility. Restricted soil depth,
steepness of slope, and low rainfall are the main
limitations for growing nonirrigated crops.

An older survey, “Umatilla County Area, Oregon,” was
published in 1948 (24). This earlier survey covers a part
of the present survey. The present survey, however,
updates the earlier survey and provides additional
information and larger maps that show the soils in
greater detail.

Descriptions, names, and delineations of soils in this
s0il survey do not fully agree with those on soil maps for
adjacent survey areas. Differences are the result of
better knowledge of soils, modifications in series
concepts, intensity of mapping, or the extent of soils
within the survey.

General Nature of the Survey Area

This section briefly discusses the history, agricultural
development, physiography and geology, and climate in
the survey area.

History

The Cayuse, Umatilla, and Walla Walla Indian tribes
were inhabiting the survey area when the first white
settlers arrived. Agricultural activities by these tribes
consisted only of cultivating a few small acreages of
maize and other edible seed crops. Large herds of
horses had been accumulated by some chiefs by the
middle of the 19th century. The foothills of the Blue
Mountains provided excellent grazing for these herds.
The brush was burned to sustain growth of the lush
bunchgrasses in this region. Hunting of big game animals
and fishing for salmon and steelhead along the Umatilla
and Columbia Rivers provided an ample supply of food
for the tribes in the survey area.



The first permanent white residents settled in Umatilla
County after the opening of the Oregon Trail in 1843. In
1847 an Indian mission was established near the present
site of Pendleton. It was abandoned a few months later
because of the hostility of the Indians. An Indian agency
was established near Echo. Other settlements were
started at the mouth of McKay Creek and near Umapine
in the Walla Walla River Valley. Some of these
settlements were destroyed during the Indian War of
1855-57. In 1855 the United States Government set
aside a reservation for the Cayuse, Walla Walla, and
Umatilla Indians in the survey area.

In 1861 gold was discovered near Boise, Idaho, and
later gold was mined along the Powder River.
Settlements were established along the Umatilla and
Walla Walla Rivers to supply the miners, and these
areas grew as mining activities increased. The settlers at
this time were mainly interested in raising cattie and
sheep and providing other food supplies.

Nonirrigated farming was conducted on a small scale
until the railroad was built in 1883. Farm acreage
increased because of the ease of shipment by railroad
and because of inventions such as the combine
harvester and steam powered tractor.

In 1879 some 45,000 acres was used for grain; by
1909, 215,000 acres was being farmed. At the same
time the number of sheep in the county was steadily
decreasing. In 1880 more than 250,000 sheep were
grazing on the rangelands of the county. The level of
potato and fruit production throughout the first half of the
century was only a small fraction of what it is today.

After the turn of the century, most of the area to the
east and northeast of Pendleton was used for annual
grain production and the area to the west was farmed
using a grain-fallow cropping system. Ranchers were
forced to graze their cattle and sheep on soils not suited
to growing grain. During World War | and following it,
many of these soils were cultivated, seeded, and later
abandoned because they were not economical to farm.

The towns established in the early 1900’s were built to
serve the needs of the surrounding farms. Pendleton
became an important shipping point for grain, lumber,
and other products produced in the area.

Agricultural Development

Irrigation was initially used only on small acreages,
commonly next to farmhouses, until large irrigation
districts were organized in 1900. Several thousand acres
was irrigated in the Walla Walla River Valley and around
the towns of Hermiston and Stanfield. After the turn of
the century crops such as fruit and small grain were
grown.

Several irrigation projects were completed in the early
part of the century, which provided water for irrigating
some 12,000 acres of arid sandy soils in the western
part of the county. In 1903 the Westland Irrigation
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District began delivering water. In 1908 the first water
was delivered to the Hermiston Irrigation District from
Cold Springs Reservoir. In 1917 the West Extension
Irrigation District was formed, and in 1927 McKay
Reservoir was completed (27).

In the Walla Walla River Valley irrigation began in
1862, and by 1891 about 2,500 acres of irrigated land
was in production. By 1935 this figure had risen to
11,000 acres.

After World War 1l McNary Dam was built, along with a
system of locks along the Columbia River; this enabled
barges to carry large wheat shipments. Hydroelectric
power was inexpensive, and in the late 1960’s extensive
irrigation systems were planned that could pump large
amounts of water to irrigate the many acres of arid
sands along the Columbia River. With the development
of the center pivot sprinkler system, large acreages of
land could be irrigated quickly with little labor. From 1969
to 1974 the irrigated acreage increased 30 percent
countywide. In 1969 only 10 center pivot systems were
in operation in the northern part of Umatilla, Morrow, and
Gilliam Counties (77). In 1975 about 20 percent of the
acreage in Umatilla County was irrigated with water from
the Columbia River. The remaining area was irrigated by
water from deep aquifers. The use of this ancient water
has had to be controlled to prevent a drop in the
permanent water table.

Physiography and Geology

The survey area is within four major land resource
areas: The Columbia Basin, Columbia Plateau, Palouse
and Nez Perce Prairies (foothills of the Blue Mountains),
and Northern Rocky Mountains (Blue Mountains).

The soils of the Columbia Basin are in gently sloping
areas on terraces. They formed in old alluvial deposits
that have been reworked by wind. Elevation ranges from
250 feet to about 1,500 feet.

The soils of the Columbia Plateau are on hills, in
gently sloping areas on terraces, and on steep hillslopes
that are mantled by windblown silt. Elevation ranges
from about 500 to 3,100 feet.

The soils on the foothills of the Blue Mountains are in
gently sloping areas on ridgetops and in very steep
areas on hillslopes. The Columbia River Basin has been
uplifted, folded, and dissected by streams. Elevation
ranges from 1,500 to 4,500 feet.

The soils of the Blue Mountains are in gently sloping
areas on plateaus and ridgetops and in very steep areas
on hillslopes. They are mainly in an area of uplifted
basalt, characterized by remnant plateaus. Ash
deposited during past volcanic activity in the Cascades
has accumulated in some areas. Elevation ranges from
3,000 to 5,200 feet.

The Blue Mountains have divided the survey area into
three watersheds, which eventually drain into the
Columbia River. The Umatilla River drains about 75
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percent of the survey area. The Walla Walla River
watershed drains the northern part of the survey area,
and the North Fork of the John Day River drains the
southern part.

Climate

By the National Climatic Center, Asheville, North Carolina.

The Rocky Mountains partly shield the survey area
from strong arctic winds, so winters generally are not too
severe, though cold. In summer winds from over the
Pacific Ocean are partially blocked. Days are hot, but
nights are fairly cool. Precipitation, except in
mountainous areas, is scant in summer, but in many
places it is adequate during the cooler parts of the year
to produce nonirrigated small grain crops or range
plants. The snowpack that accumulates at high
elevations supplies irrigation water for intensive farming
in some parts of the survey area.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Hermiston and
Pendleton, Oregon, for the period 1951-81 and at
Meacham, Oregon, for the period 1951-75. 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 Hermiston,
Meacham, and Pendleton are 35, 29, and 36 degrees F,
respectively. The average daily minimum temperature is
27 degrees at Hermiston, 23 degrees at Meacham, and
29 degrees at Pendleton. The lowest temperature
occurred at Hermiston on January 26, 1957, and is -31
degrees. In summer the average temperature is 60
degrees at Meacham and 71 degrees at both Hermiston
and Pendleton. The average daily maximum temperature
is 73 degrees at Meacham and 85 degrees at both
Pendleton and Hermiston. The highest recorded
temperature occurred at Hermiston on August 5, 1961,
and at Pendleton on August 4, 1961, and is 113
degrees.

Growing degrees 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 9 inches at Hermiston,
33 inches at Meacham, and 12 inches at Pendieton. Of
this, 30 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
3.36 inches at Hermiston on October 2, 1957.
Thunderstorms occur on about 10 days each year, and
most occur in summer.

Average seasonal snowfall is 11 inches at Hermiston,
146 inches at Meacham, and 18 inches at Pendleton.
The greatest snow depth at any one time during the
period of record was 50 inches at Meacham. On the
average, Hermiston and Pendieton have 9 to 12 days
with at least 1 inch of snow on the ground while
Meacham has 65 days with 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
55 percent. Humidity is higher at night, and the average
at dawn is about 70 percent. The percentage of possible
sunshine is 80 percent in summer and 25 percent in
winter. The prevailing wind is from the southwest.
Average windspeed is highest, 11 miles per hour, in
spring.

How This Survey Was Made

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

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

Individual soils on the landscape commonly merge
gradually onto one another as their characteristics
gradually change. To construct an accurate map,
however, soil scientists must determine the boundaries
between the soils. They can observe only a limited
number of soil profiles. Nevertheless, these
observations, supplemented by an understanding of the
soil-vegetation-landscape relationship, are sufficient to



verify predictions of the kinds of soil in an area and to
determine the boundaries.

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

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

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

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

Soil Survey Procedures

Most of the survey area was mapped on preliminary
field sheets at a scale of 1:15,840, and then the
information was transferred to orthophotoquads at a
scale of 1:20,000. Cuiltural features were transferred
from U.S. Geological Survey 7.5-minute topographic
maps. Hillslopes generally were determined from contour
intervals on topographic maps.

Transects were used to map level soils in areas
without easily predictable patterns, such as those on
flood plains and terraces of eolian sand. Tonal patterns
on aerial photos were used to predict some preliminary
soil delineations. The extent and composition of each
map unit were determined with line intercept transects.
The transect lines and field samples were taken at
regular intervals, usually crossing several delineations on
a single geomorphic surface. The minimum size
delineation is about 5 acres for strongly contrasting soils.
Spot symbols are used for areas of contrasting soils or
miscellaneous areas that are less than 5 acres in size or
are described as inclusions in the map unit description.

In areas used for small grain-fallow and annual
cropping, traverses were used to establish the soil-
landform models used in soil mapping. Photo
interpretation and field investigation were of an intensity
sufficient to detect 40-acre areas that needed
significantly different management if used as nonirrigated
cropland.

The specifications for mapping in the rangeland and
woodland areas were similar. No transects were done,
and only half as many landform traverses were made as
in the cropland areas. The minimum size of most
mapped areas is about 100 acres, although smaller
areas were mapped where the soils are strongly
contrasting.

Slope estimates were made from topographic maps.
Photo interpretation of tonal patterns was used to
delineate many of the map units in the rangeland and
woodland areas. Tree density was used to determine the
location of highly productive volcanic ash soils in the
woodland areas.



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 or miscellaneous
areas and some minor soils or miscellaneous areas. It is
named for the major soils or miscellaneous areas. The
soils or miscellaneous areas 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 or miscellaneous areas can be identified on
the map. Likewise, areas that 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 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.

Map Unit Descriptions

Soils that formed in alluvium on flood plains and
terraces

This group consists of two map units. It makes up
about 3 percent of the survey area.

1. Powder-Umapine-Pedigo

Deep, well drained to somewhat poorly drained soils that
formed in silty alluvium; on flood plains and terraces

This map unit has slopes of 0 to 3 percent. The native
vegetation in areas not cultivated is grasses, shrubs, and
forbs. Elevation is 500 to 900 feet. The mean annual
precipitation is about 9 to 12 inches. The mean annual
air temperature is 50 to 54 degrees F, and the average
frost-free period is 160 to 195 days.

This unit makes up about 1 percent of the survey area.
It is about 37 percent Powder soiis, 11 percent Umapine
soils, and 8 percent Pedigo soils. Of minor extent are the

rarely flooded Yakima and Esquatzel soils on flood plains
and the Stanfield soils on terraces.

The Powder soils are rarely flooded and well drained.
They are on flood plains. The surface layer, subsoil, and
substratum are silt loam.

The Umapine soils are moderately well drained. They
are on terraces. The surface layer is silt loam, the
subsoil is very fine sandy loam, and the substratum is
very fine sandy loam and silt loam.

The Pedigo soils are rarely flooded and somewhat
poorly drained. They are on flood plains. The surface
layer and underlying material are silt loam.

Most of this unit is used for irrigated crops such as
alfalfa hay, corn, and small grain.

The Powder and Umapine soils have few limitations.
The Pedigo soils are limited by wetness and high content
of sodium.

2. Freewater-Hermiston-Xerofluvents

Deep, excessively drained to somewhat poorly drained
soifs that formed in alluvium; on flood plains

This map unit has slopes of 0 to 3 percent. The native
vegetation in areas not cultivated is mainly grasses,
shrubs, and forbs. It is deciduous and coniferous trees in
areas that have a high water table. Elevation is 700 to
2,000 feet. The mean annual precipitation is about 11 to
30 inches, the mean annual temperature is 45 to 54
degrees F, and the average frost-free period is 110 to
195 days.

This unit makes up about 2 percent of the survey area.
It is about 23 percent Freewater soils, 19 percent
Hermiston soils, and 15 percent Xerofluvents. Of minor
extent are the rarely flooded Veazie soils, the Yakima
and Onyx soils, and the Umapine soils on terraces.

The Freewater soils are rarely flooded and somewhat
excessively drained. They formed in alluvium. The
surface layer is very cobbly loam, and the substratum is
extremely gravelly sand.

The Hermiston soils are rarely flooded and well
drained. They formed in silty alluvium. The surface layer
and subsoil are silt loam.

Xerofluvents are frequently flooded and are somewhat
poorly drained to excessively drained. They formed in
alluvium. These soils vary in texture of the surface layer
and rock fragment content.



Most of this unit is used for irrigated crops such as
tree fruit, alfalfa hay, and small grain.

The Hermiston soils have few limitations. The
Freewater soils are limited by a high content of rock
fragments on the surface and in the profile, very rapid
permeability, and low available water capacity. Cobbles
on the surface interfere with tillage. The Xerofluvents are
frequently flooded and are limited for most uses other
than wildlife habitat and pasture.

Soils that formed in eolian sand, loess, alluvium, and
lacustrine sediment on terraces of the Columbia
River

This group consists of three map units. It makes up
about 9 percent of the survey area.

3. AQuincy-Starbuck-Rock outcrop

Deep and shallow, excessively drained and well drained
soils that formed in eolian sand and loess, and Rock
outcrop; on strath terraces

This unit has slopes of 0 to 25 percent. The native
vegetation in areas not cultivated is grasses, shrubs, and
forbs. Elevation is 450 to 1,200 feet. The mean annual
precipitation is about 8 to 10 inches. The mean annual
air temperature is 52 to 54 degrees F, and the average
frost-free period is 160 to 190 days.

This unit makes up about 1 percent of the survey area.
It is about 34 percent Quincy soils, 22 percent Starbuck
soils, and 15 percent Rock outcrop. Of minor extent are
the excessively drained Winchester and Quinton soils,
the very steep Xeric Torriorthents, and the poorly
drained Wanser soils in depressional areas.

The Quincy soils are deep and excessively drained.
They formed in eolian sand. The surface layer and
substratum are fine sand and loamy fine sand.

The Starbuck soils are shallow and well drained. They
formed in eolian sand and loess. The surface layer is
very fine sandy loam. The subsoil is fine sandy loam
over bedrock.

Rock outcrop consists of areas of exposed basalt
intermingled with soils.

Most of this unit is used as rangeland and pastureland.
A few areas are used for recreational development.
Some areas of the Starbuck soils are flood irrigated to
increase production of forage.

The main limitations for this unit are the hazard of soil
blowing, depth to bedrock, steepness of slope, and low
rainfall. In rangeland areas heavy use can significantly
reduce forage production and increase the risk of soil
blowing.

4. Quincy-Winchester-Burbank

Deep, excessively drained soils that formed in eolian
sand and gravelly alluvium; on terraces

This unit has slopes of 0 to 25 percent. The native
vegetation in areas not cultivated is grasses, shrubs, and
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forbs. Elevation is 300 to 1,500 feet. The mean annual
precipitation is about 8 to 10 inches. The mean annual
air temperature is 52 to 54 degrees F, and the average
frost-free period is 160 to 190 days.

This unit makes up about 4 percent of the survey area.
It is about 46 percent Quincy soils, 15 percent
Winchester soils, and 12 percent Burbank soils. Of minor
extent are the poorly drained Wanser soils in
depressional areas, the well drained Adkins soils, and
areas of Dune land.

The Quincy soils formed in eolian sand and gravelly
alluvium. The surface layer and substratum are fine sand
and loamy fine sand. Some areas have a gravelly
substratum.

The Winchester soils formed in eolian sand. The
surface layer and substratum are sand.

The Burbank soils formed in eolian sand and gravelly
alluvium. The surface layer is loamy fine sand. The
substratum is extremely gravelly sand.

Most of this unit is used for irrigated crops such as
corn, lrish potatoes, small grain, and alfalfa hay. Center
pivot irrigation is most commonly used to provide light
and frequent application of water and nutrients. Some
areas are used for small grain-fallow cropping and as
rangeland.

The soils in this unit are limited by low natural fertility,
low available water capacity, rapid permeability, and the
hazard of soil blowing. Low rainfall is a limitation in areas
of rangeland and nonirrigated cropland.

5. Adkins-Sagehill-Quincy

Deep, well drained and excessively drained soils that
formed in eolian sand, gravelly alluvium, and lacustrine
sediment; on terraces

This unit has slopes of 0 to 25 percent. The native
vegetation in areas not cultivated is mainly grasses,
shrubs, and forbs. Elevation is 400 to 1,100 feet. The
mean annual precipitation is about 8 to 10 inches. The
mean annual air temperature is 52 to 54 degrees F, and
the average frost-free period is 160 to 190 days.

This unit makes up about 4 percent of the survey area.
It is about 44 percent Adkins soils, 19 percent Sagehill
soils, and 15 percent Quincy soils. Of minor extent are
moderately deep Taunton soils on high terraces,
Kimberly soils, and Xerofluvents on flood plains.

The Adkins soils are well drained. They formed in
eolian sand and gravelly alluvium. The surface layer,
subsoil, and substratum are fine sandy loam. Some
areas have a gravelly substratum.

The Sagehill soils are well drained. They formed in
lacustrine sediment mantled by eolian sand. The surface
layer and subsoil are fine sandy loam. The substratum is
very fine sandy loam and silt loam.

The Quincy soils are excessively drained. They formed
in eolian sand and gravelly alluvium. The surface layer
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and substratum are fine sand and loamy fine sand.
Some areas have a gravelly substratum.

Most of this unit is used for irrigated crops such as
corn, alfalfa hay, small grain, and lrish potatoes. Center
pivot irrigation is most commonly used to provide light
and frequent applications of water and nutrients. Some
areas are used for small grain-faliow cropping and as
rangeland.

This unit is limited by low natural fertility, low available
water capacity, and a hazard of soil blowing. Low rainfall
is a limitation in areas of rangeland and nonirrigated
cropland.

Soils that formed in loess, lacustrine sediment, and
alluvium on hills, terraces, fan terraces, and
piedmonts

This group consists of six map units. It makes up
about 33 percent of the survey area.

6. Shano-Burke

Deep and moderately deep, well drained soils that
formed in loess overlying lacustrine sediment and
cemented alluvium; on fan terraces

This unit has slopes of 1 to 40 percent. The native
vegetation in areas not cultivated is grasses, shrubs, and
forbs. Elevation is 650 to 1,500 feet. The mean annual
precipitation is about 8 to 10 inches. The mean annual
air temperature is 50 to 54 degrees F, and the average
frost-free period is 150 to 170 days.

This unit makes up about 6 percent of the survey area.

It is about 69 percent Shano soils and 21 percent Burke
soils. Of minor extent are the moderately deep Prosser
soils, the shallow Lickskillet soils, and the Kimberly soils
on flood plains.

The Shano soils are deep. They formed in loess
overlying lacustrine sediment. The surface layer is very
fine sandy loam and coarse silt loam. The subsoil and
substratum are coarse silt loam.

The Burke soils are moderately deep. They formed in
loess overlying cemented alluvium. The surface layer
and subsoil are coarse silt loam. The substratum is silt
loam over a hardpan.

Most of this unit is used for small grain-fallow
cropping. A few areas are used for irrigated crops such
as corn, alfalfa hay, small grain, and Irish potatoes.
Areas not cropped are used as rangeland.

This unit is limited by the hazard of water erosion, low
rainfall, and the hazard of soil blowing. The Burke soils
are also limited by the depth to a hardpan.

7. Ritazvilie

Deep, well drained soils that formed in loess; on hills

This unit has slopes of 0 to 50 percent. The native
vegetation in areas not cultivated is grasses, shrubs, and
forbs. Elevation is 900 to 1,900 feet. The mean annual
precipitation is about 10 to 12 inches, the mean annual

air temperature is 50 to 53 degrees F, and the frost-free
period is 150 to 170 days.

This unit makes up about 8 percent of the survey area.
It is about 70 percent Ritzville soils. Of minor extent are
the moderately deep Mikkalo soils, the shallow Lickskillet
soils, the deep Nansene soils, and the moderately deep
Willis soils.

The Ritzville soils have a surface layer of very fine
sandy loam and silt loam. The subsoil and substratum
are silt loam.

Most of this unit is used for small grain-fallow
cropping. A few areas are used for irrigated crops such
as corn, alfalfa hay, small grain, and potatoes. Areas not
cropped are used as rangeland.

The main limitations of this unit are low rainfall if
nonirrigated crops are grown and the hazards of soil
blowing and water erosion.

8. Oliphant-Ellisforde

Deep, well drained soils that formed in loess overlying
lacustrine sediment; on terraces

This unit has slopes of 0 to 25 percent. The native
vegetation in areas not cultivated is grasses, shrubs, and
forbs. Elevation is 500 to 1,500 feet. The mean annual
precipitation is 8 to 16 inches, the mean annual air
temperature is 50 to 54 degrees F, and the frost-free
period is 135 to 190 days.

This unit makes up about 1 percent of the survey area.
It is about 36 percent Oliphant soils and 34 percent
Ellisforde soils. Of minor extent are the eroded Oliphant
and Ellisforde soils on shoulder slopes and the
Esquatzel, Kimberly, Hermiston, and Freewater soils on
flood plains.

The Oliphant soils have a surface layer and subsoil of
silt loam and a substratum of gravelly silt loam.

The Ellisforde soils have a surface layer and subsoil of
silt loam and a substratum of laminated silt.

Most of this unit is used for irrigated crops such as
small grain, peas, and alfalfa seed. Some areas are used
for growing tree fruit and nonirrigated small grain.

This unit is limited mainly by low rainfall in areas used
for nonirrigated cropping and by the hazard of water
erosion in the steeper areas.

9. Walla Walla

Deep, well drained, soils that formed in loess; on hills

This unit has slopes of 1 to 40 percent. The native
vegetation in areas not cultivated is grasses, shrubs, and
forbs. Elevation is 1,000 to 2,300 feet. The mean annual
precipitation is 12 to 15 inches, the mean annual air
temperature is about 50 to 53 degrees F, and the frost-
free period is 135 to 170 days.

This unit makes up about 14 percent of the survey
area. It is about 87 percent Walla Walla soils. Of minor
extent are the moderately deep Anderly soils, the



shallow Lickskillet soils, the deep Nansene soils, and the
Hermiston soils on flood plains.

The Walla Walla soils have a surface layer, subsoil,
and substratum of silt loam.

Most of this unit is used for small grain-fallow
cropping. A few areas are used for irrigated crops such
as alfalfa hay and small grain. Areas not cropped are
used as rangeland.

This unit is limited mainly by the hazard of water
erosion in the steeper areas and by low rainfall in areas
of nonirrigated cropland.

10. Pilot Rock

Moderately deep, well drained soils that formed in loess
overlying cemented alluvium; on fan terraces

This unit has slopes of 1 to 40 percent. The native
vegetation in areas not cultivated is grasses, shrubs, and
forbs. Elevation is 1,100 to 2,100 feet. The mean annual
precipitation is 12 to 16 inches, the mean annual air
temperature is 50 to 53 degrees F, and the frost-free
period is 140 to 165 days.

This unit makes up about 3 percent of the survey area.
It is about 70 percent Pilot Rock soils. Of minor extent
are Entic Durochrepts, shallow soils overlying cemented
gravelly alluvium, deep McKay soils on alluvial fans,
moderately deep Anderly soils, and deep Walla Walla
soils on hills.

The Pilot Rock soils have a surface layer and subsoil
of silt loam over a hardpan.

Most of the area within this unit is used for small grain-
fallow cropping. Some areas are used for irrigated crops
such as alfalfa hay and small grain.

This unit is limited mainly by depth to a hardpan, low
rainfall in areas of nonirrigated cropland, and the hazard
of water erosion in the steeper areas.

11. McKay

Deep, well drained soils that formed in loess overlying
old alluvium; on fan piedmonts

This unit has slopes of 0 to 5 percent. The native
vegetation in areas not cultivated is grasses, shrubs, and
forbs. Elevation is 1,450 to 1,900 feet. The mean annual
precipitation is 14 to 18 inches, the mean annual air
temperature is 48 to 52 degrees F, and the frost-free
period is 140 to 160 days.

This unit makes up about 1 percent of the survey area.
It is 95 percent McKay soils. Of minor extent are the
Hermiston and Veazie soils on flood plains.

The McKay soils have a surface layer of silt loam. The
subsoil is silty clay loam, and the substratum is gravelly
silt loam and gravelly loam.

Nearly all of this unit is used for small grain-fallow
cropping.

This unit is limited mainly by a slowly permeable
subsoil, low rainfall in areas of nonirrigated cropland, and
the hazard of water erosion.

Soil Survey

Soils that formed in loess, colluvium, and alluvium
on hills

This group consists of two map units. It makes up
about 10 percent of the survey area.

12. Condon-Lickskillet

Moderately deep and shallow, well drained soils that
formed in loess and colluvium; on ridges and hillslopes

This unit has slopes of 1 to 70 percent. The native
vegetation in areas not cultivated is grasses, shrubs, and
forbs. Elevation is 1,100 to 2,400 feet. The mean annual
precipitation is 10 to 14 inches, the mean annual air
temperature is 47 to 52 degrees F, and the frost-free
period is 125 to 165 days.

This unit makes up about 4 percent of the survey area.
It is about 55 percent Condon soils and 18 percent
Lickskillet soils. Of minor extent are the very shallow
Bakeoven and Condon soils on ridges, the deep
Nansene and Cantala soils, and Kimberly soils on flood
plains.

The Condon soils are moderately deep. They formed
in loess on ridges. The surface layer and subsoil are silt
loam over basalt.

The Lickskillet soils are shallow. They formed in loess
and colluvium on hillslopes. The surface layer is very
stony loam. The subsoil is very gravelly ioam over basalt.

Most of this unit is used for small grain-fallow cropping
and as rangeland.

The main limitations are depth to bedrock, steepness
of slope in some areas, low rainfall in areas of
nonirrigated cropland, and the hazard of water erosion.

13. Morrow-Lickskillet

Moderately deep and shallow, well drained soils that
formed in loess, colluvium, and alluvium; on ridges and
hillslopes

This unit has slopes of 1 to 70 percent. The native
vegetation in areas not cultivated is grasses, shrubs, and
forbs. Elevation is 2,000 to 3,100 feet. The mean annual
precipitation is 13 to 16 inches, the mean annual air
temperature is 46 to 50 degrees F, and the frost-free
period is 110 to 150 days.

This unit makes up about 6 percent of the survey area.
It is about 60 percent Morrow soils and 17 percent
Lickskillet soils. Of minor extent are the very shallow
Bakeoven and Morrow soils on ridges, the deep Cantala
soils, the moderately deep Wrentham soils, the deep
Rugg soils on terraces, and the deep Hermiston soils on
flood plains.

The Morrow soils are moderately deep. They formed in
loess and old alluvium on ridges. The surface layer is silt
loam, the subsoil is silty clay loam, and the substratum is
silt loam and silty clay loam over basalt.

The Lickskillet soils are shallow. They formed in loess
and colluvium on hillslopes. The surface layer is very
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stony loam, and the subsaoil is very gravelly loam over
basalt.

Most of this unit is used for small grain-fallow cropping
and as rangeland.

The main limitations are the depth to bedrock,
steepness of slope in some areas, low rainfall for
nonirrigated cropping, and the hazard of water erosion.

Soils that formed in loess, residuum, and colluvium
on the foothills of the Blue Mountains

This group consists of four map units. It makes up
about 20 percent of the survey area.

14. Athena

Deep, well drained soils that formed in loess; on hills

This unit has slopes of 1 to 12 percent. The native
vegetation in areas not cultivated is grasses, shrubs, and
forbs. Elevation is 1,500 to 2,300 feet. The mean annual
precipitation is 15 to 20 inches, the mean annual air
temperature is 48 to 52 degrees F, and the frost-free
period is 130 to 190 days.

This unit makes up about 4 percent of the survey area.
It is about 82 percent Athena soils. Of minor extent are
the deep Mondovi and Pedigo soils on flood plains and
the moderately deep Waha soils.

The Athena soils have a surface layer, subsoil, and
substratum of silt loam.

Most of this unit is used for annual cropping of small
grain and peas. A few areas are used for irrigated crops
such as alfalfa hay, small grain, and row crops. The main
limitation is the hazard of water erosion in the steeper
areas.

15. Gwin-Gurdane-Rockly

Very shallow to moderately deep, well drained soils that
formed in loess, residuum, and colluvium; on hills and
ridges

This unit has slopes of 0 to 70 percent. The native
vegetation in areas not cultivated is grasses, shrubs, and
forbs. Elevation is 1,600 to 4,500 feet. The mean annual
precipitation is 16 to 25 inches, the mean annual air
temperature is 45 to 49 degrees F, and the frost-free
period is 100 to 150 days.

This unit makes up about 6 percent of the survey area.
It is about 29 percent Gwin soils, 13 percent Gurdane
soils, and 10 percent Rockly soils. Of minor extent are
the shallow Gwinly soils, the deep Bowlus soils, the
moderately deep Buckcreek soils, Umatilla soils, and
deep Kahler soils.

The Gwin soils are shallow. They formed in loess,
residuum, and colluvium in areas on hilislopes. The
surface layer is very cobbly silt loam, and the subsoil is
very cobbly silty clay loam over basalt.

The Gurdane soils are moderately deep. They formed
in loess and residuum on ridges and hills. The surface

layer is silty clay loam. The subsoil is silty clay loam and
very cobbly clay over basalt.

The Rockly soils are very shallow. They formed in
loess and residuum on ridges. The surface layer and
substratum are very cobbly loam over basalt.

Most of this unit is used as rangeland. A few areas are
used for small grain-fallow cropping.

The main limitations are steepness of slope, depth to
bedrock, rock fragment content, and the slow
permeability of the subsoil.

16. Waha-Palouse-Gwin

Shallow to deep, well drained soils that formed in loess,
residuum, and colluvium; on ridges and hills

This unit has slopes of 1 to 70 percent. The native
vegetation in areas not cultivated is grasses, shrubs,
forbs, and scattered deciduous and coniferous trees.
Elevation is 1,600 to 3,700 feet. The mean annual
precipitation is 18 to 25 inches, the mean annual air
temperature is 46 to 51 degrees F, and the frost-free
period is 115 to 160 days.

This unit makes up about 4 percent of the survey area.
It is about 26 percent Waha soils, 20 percent Palouse
soils, and 20 percent Gwin soils. Of minor extent are
shallow Gwinly soils, Umatilla soils, deep Kahler and
Bowlus soils, very shallow Rockly and Waha soils on
ridgetops, and Veazie and Mondovi soils on flood plains
(fig. 1).

The Waha soils are moderately deep. They formed in
loess and residuum on ridges and hills. The surface layer
is silty clay loam, and the subsoil is silty clay loam and
gravelly silty clay loam over basait.

The Palouse soils are deep. They formed in loess on
hills. The surface layer and subsoil are silt loam.

The Gwin soils are shallow. They formed in loess,
residuum, and colluvium on hillslopes. The surface layer
is very cobbly silt loam. The subsoil is very cobbly silty
clay loam over basalt.

This unit is used for annual cropping of small grain and
peas and as rangeland.

The main limitations are steepness of slope, depth to
bedrock, rock fragment content in some areas, and the
hazard of water erosion.

17. Gurdane-Gwinly

Moderately deep and shallow, well drained soils that
formed in loess, residuum, and colluvium; on ridges and
hillslopes

This unit has slopes of 0 to 45 percent. The native
vegetation in areas not cultivated is grasses, shrubs, and
forbs. Elevation is 1,600 to 4,500 feet. The mean annual
precipitation is 16 to 25 inches, the mean annual air
temperature is 45 to 49 degrees F, and the frost-free
period is 100 to 130 days.



10 Soil Survey

Basalt

Figure 1.—Pattern of soils and parent material in general soil map unit 16.

This unit makes up about 6 percent of the survey area. the moderately deep Buckcreek soils, the very shallow
It is about 48 percent Gurdane soils and 19 percent Rockly soils, and the deep Tutuilla soils in basins.
Gwinly soils. Of minor extent are the shallow Gwin soils, The Gurdane soils are moderately deep. They formed

in loess and residuum on ridges and hillslopes. The
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surface layer is silty clay loam, and the subsoil is silty
clay loam and very cobbly clay over basalt.

The Gwinly soils are shallow. They formed in loess,
residuum, and colluvium in steep areas on hillslopes.
The surface layer is very cobbly silt loam, and the
subsoil is very cobbly silty clay loam and clay over
basalt.

Most of this unit is used for small grain-fallow cropping
and as rangeland.

The main limitations are the depth to bedrock, the
slow permeability of the subsoil, steepness of slope in
some areas, and the hazard of water erosion.

Soils that formed in loess, volcanic ash, and
residuum on plateaus and hills of the Blue Mountains

This group consists of three map units. It makes up
about 13 percent of the survey area.

18. Cowsly-Thatuna

Deep, moderately well drained soils that formed in loess
and residuum; on plateaus

This unit has slopes of 1 to 20 percent. The native
vegetation in areas not cultivated is grasses, shrubs, and
forbs and an overstory of coniferous trees. Elevation is
2,400 to 4,000 feet. The mean annual precipitation is 18
to 30 inches, the mean annual air temperature is 42 to
48 degrees F, and the frost-free period is 60 to 130
days.

This unit makes up about 1 percent of the survey area.
It is about 45 percent Cowsly soils and 18 percent
Thatuna soils. Of minor extent are the shallow Gwin soils
and the deep Umatilla and Kahler soils.

The Cowsly soils have a surface layer of silt loam, a
subsoil of silty clay loam, and a buried subsoil of silty
clay.

The Thatuna soils have a surface layer of silt loam
and a buried subsoil of silty clay loam.

Most of this unit is used for annual cropping of small
grain and peas. Some areas are used for hay and
pasture. A few areas are used for timber production.

This unit is limited by a perched water table in spring,
slow permeability of the subsoil, and the hazard of water
erosion.

19. Tolo-Klicker

Deep and moderately deep, well drained soils that
formed in volcanic ash, loess, and residuum; on plateaus
and hillslopes

This unit has slopes of 2 to 40 percent slopes. The
native vegetation is grasses, shrubs, and forbs with an
overstory of coniferous trees. Elevation is 3,000 to 5,000
feet. The mean annual precipitation is 17 to 45 inches,
the mean annual air temperature is 40 to 45 degrees F,
and the frost-free period is 30 to 100 days.

This unit makes up about 7 percent of the survey area.
It is about 62 percent Tolo soils and 12 percent Klicker
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soils. Of minor extent are the moderately deep Albee
soils, the shallow Anatone soils, the very shallow Bocker
soils, the deep Umatilla and Kahler soils, the deep,
moderately well drained Cowsly soils, and Helter soils.

The Tolo soils are deep. They formed in volcanic ash
over a buried soil. The surface layer, subsoil, and buried
subsoil are silt loam.

The Klicker soils are moderately deep. They formed in
loess and residuum. The surface layer is silt loam and
very stony silt loam, and the subsoil is very cobbly silty
clay loam over basalt.

Most of this unit is used for timber production and
livestock grazing.

This unit is limited by the hazards of soil compaction,
soil displacement, and water erosion. In addition, the
Klicker soils are limited by depth to bedrock and rock
fragment content.

20. Anatone-Klicker-Tolo

Shallow to deep, well drained soils that formed in loess,
residuum, and volcanic ash; on plateaus and hillslopes

This unit has slopes of 2 to 40 percent. The native
vegetation is grasses, shrubs, and forbs. The Klicker
soils have an overstory of coniferous trees. Elevation is
3,000 to 5,000 feet. The mean annual precipitation is 17
to 30 inches, the mean annual air temperature is 40 to
45 degrees F, and the frost-free period is 30 to 100
days.

This unit makes up about 5 percent of the survey area.
It is about 30 percent Anatone soils, 26 percent Klicker
soils, and 16 percent Tolo soils. Of minor extent are the
moderately deep Albee soils, the deep Hankins soils on
terraces, and the Umatilla and Kahler soils.

The Anatone soils are shallow. They formed in loess
and residuum. The surface layer is very cobbly silt loam,
and the subsoil is extremely cobbly loam over basalt.

The Klicker soils are moderately deep. They formed in
loess and residuum. The surface layer is silt loam and
very stony silt loam, and the subsoil is very cobbly silty
clay loam over basalt.

The Tolo soils are deep. They formed in volcanic ash
over a buried soil. The surface layer, subsoil, and buried
subsail are silt loam.

Most of this unit is used for livestock grazing. A few
areas are used for timber production.

This unit is limited by the hazards of soil compaction
and water erosion. In addition, the Anatone and Klicker
soils are limited by depth to bedrock and rock fragment
content.

Soils that formed in loess and tuffaceous sediment
on terraces of the Blue Mountains

This group consists of one map unit. It makes up
about 3 percent of the survey area.
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21. Bridgecreek-Hankins

Moderately deep and deep, well drained soils that
formed in loess overlying tuffaceous sediment; on
terraces

This unit has slopes of 1 to 35 percent. The native
vegetation is grasses, shrubs, and forbs. The Hankins
soils have an overstory of coniferous trees. Elevation is
3,300 to 4,300 feet. The mean annual precipitation is 15
to 25 inches, the mean annual air temperature is 40 to
45 degrees F, and the frost-free period is 50 to 100
days.

This unit makes up about 3 percent of the survey area.
It is about 50 percent Bridgecreek soils and 20 percent
Hankins soils. Of minor extent are the poorly drained and
moderately well drained Silvies and Winom soils in
basins, the moderately deep Klicker soils, the deep Tolo
soils, and the very shallow Bocker soils.

The Bridgecreek soils are moderately deep. The
surface layer is silt loam, the subsoil is silty clay loam
over clay, and the substratum is tuffaceous sediment.

The Hankins soils are deep. The surface layer is silt
loam, the subsoil is silty clay loam over clay, and the
substratum is clay loam over tuffaceous sediment.

Most of this unit is used as rangeland. A few areas are
used for timber production. This unit is limited mainly by
the slow permeability of the subsoil and substratum and
the hazards of soil displacement, soil compaction, and
water erosion.

Soils that formed in loess, colluvium, and residuum
on hills of the Blue Mountains

This group consists of one map unit. It makes up
about 9 percent of the survey area.

22. Gwin-Umatilla-Kahler

Shallow and deep, well drained soils that formed in
colluvium, residuum, and loess; on hillslopes

This unit has slopes of 35 to 70 percent. The native
vegetation is grasses, shrubs, and forbs with an
overstory of coniferous trees. Elevation is 2,000 to 5,000
feet. The mean annual precipitation is 15 to 45 inches,
the mean annual air temperature is 40 to 47 degrees F,
and the frost-free period is 30 to 120 days.

This unit makes up about 9 percent of the survey area.
It is about 35 percent Gwin soils, 18 percent Umatilla
soils, and 10 percent Kahler soils. Of minor extent are
the moderately deep Klicker and Buckcreek soils, the
deep Tolo soils, and Xerofluvents on flood plains.

The Gwin soils are shallow. They formed in colluvium,
residuum, and loess on south-facing slopes. The surface
layer is very cobbly silt loam, and the subsoil is very
cobbly silty clay loam over basalt.

The Umatilla soils are deep. They formed in colluvium
and loess on north-facing slopes. The surface layer is
loam, and the subsoil is very cobbly clay loam.

Soil Survey

The Kabhler soils are deep. They formed in colluvium
and loess on north-facing slopes. The surface layer is silt
loam, and the subsoil is silty clay loam and cobbly silty
clay ioam.

Most of this unit is used for timber production and as
rangeland.

The main limitations are the steepness of slope, depth
to bedrock, rock fragment content, and the hazards of
soil displacement, soil compaction, and water erosion.

Broad Land Use Considerations

The general soil map units can be roughly divided
according to several agricultural uses. These include
irrigated cropping, small grain-fallow cropping, annual
cropping, rangeland, and woodland (fig. 2).

The main limitations for agricultural uses are low
rainfall in areas of nonirrigated cropland, depth to
bedrock or a cemented pan, hazard of flooding,
droughtiness, hazard of soil blowing, hazard of water
erosion, and steepness of slope. Nearly half of the
survey area is used for cultivated crops. The rest is
mainly rangeland and woodland. Only a small part of the
survey area is used for urban development. Much of the
survey area has good potential for many different kinds
of wildlife habitat and recreational uses.

The sandy soils in general soil map units 3, 4, and 5
generally are not suited to nonirrigated cropping because
of low available water capacity and low rainfall. Units 4
and 5 make up about 8 percent of the survey area. They
are limited for irrigated cropping by low natural fertility,
low available water capacity, rapid permeability, and a
high hazard of soil blowing. Because of the high water
intake rate of the soils in these units, they commonly are
irrigated by center pivot systems.

Most of the soils of the Columbia Plateau that are
irrigated, such as those in general soil map units 1 and
2, are on flood plains. The soils in these units have
contrasting uses and limitations. In unit 1, the Powder
and Pedigo soils occur in the Echo Meadow area and
along the Umatilla River and Butter Creek flood plains.
The Pedigo soils are limited by a seasonal high water
table and high content of sodium. They are used for hay
and pasture. The Powder soils have few limitations and
are used for irrigated crops.

In map unit 2, the Freewater soils in the Milton-
Freewater area are used for fruit tree orchards. These
soils are limited by a large humber of rock fragments on
the surface and in the soil, rapid permeability, and low
available water capacity. The cobbles on the surface of
the Freewater soils interfere with normal tillage
operations. The Hermiston soils and Xerofluvents in unit
2 are on flood plains throughout the survey area. The
Hermiston soils have few limitations and are used for
irrigated crops. The Xerofluvents are frequently flooded
and are limited for development.



Umatilla County Area, Oregon

IRRIGATED CROPLAND
AND RANGELAND

SMALL GRAIN — FALLOW

SMALL GRAIN — FALLOW AND RANGELAND

a3
! . J"_"h r
ro- L5
[ |
ig
B &
I
! ] O\V\
N
.J._._ o] Q =
. &
I & -
e
e

13

IRRIGATED CROPLAND _,-1_:_".
1
[
LJ
|
V\O H
o !
™ r
O et
P —
$O
N . s
?\0? r( |r\_.'-_
WO )
s .
P‘v\ﬁ r-f'r )
/*
/
Q ./
Q s / N
() ~
N v/
¢ S
& 5 /
<
g .
< - =
[
Q .
S S
N 0
5 g
o MATRE
(] -~ Ll
> e TE— -
1
ol
J 13
_i—-d

Scale 1:633,600

LI ETPET8 gapmmes

0 10 20 Km
ISR NN NN

Figure 2.—Map of broad land uses of the survey area.

Unit 8 is on old terraces above the flood plain in the
Milton-Freewater area. This unit is used for irrigated

crops and has few limitations for this use.

Most small grain-fallow cropping is conducted in map
units 6, 7, 8, 9, 10, 11, 12, and 13, on the Columbia
Plateau. The highest yields are obtained in the deep
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loess area north of Pendleton. The largest of the map
units in this area is unit 9, which makes up about 13
percent of the survey area. Units 12 and 13 include
rangeland soils on steep, south-facing hillsides. Because
of low rainfall, a small grain-fallow cropping system is
used on the Columbia Plateau to conserve soil moisture.
Water erosion is a hazard on most of the soils on the
Columbia Plateau.

Annual cropping is practiced in general map units 14,
16, and 18, in the northeastern part of the survey area
and on the foothills of the Blue Mountains. Unit 14 is
annually cropped and has few limitations. Even under
nonirrigated conditions, this unit can be as productive as
many of the soils that are irrigated in the survey area.
Other areas used for annual cropping include units 16
and 18. Unit 16 is an area of steep slopes, where depth
of loess varies with aspect. The soils in unit 18 have a
perched water table in spring and a slowly permeable
subsoil.

Map units 15 and 17, which are in the foothills of the
Blue Mountains, are predominantly rangeland. Both of
these units are limited for agricultural use by depth to
bedrock, rock fragment content, slowly permeable
subsoil, and steepness of slope.

General soil map units 19, 20, 21, and 22 include deep
soils that receive sufficient rainfall to support coniferous
trees. About 15 percent of the survey area supports
commercial woodland; some of the potentially most
productive timbered soils are in the Tollgate and
Meacham areas. Unit 19 is used primarily for timber
production, but some areas of woodland are grazed. The
deep Tolo soils have few limitations and are among the
more productive timbered soils in the Blue Mountains.
The moderately deep Klicker soils are limited by
restricted soil depth and rock fragment content. Most
timbered soils are susceptible to soil compaction and
displacement by harvesting equipment. Water erosion is
a hazard in areas where the plant cover has been
removed.

General soil map units 20 and 21 are predominantly
rangeland. These units are in the Ukiah area. The
Anatone soils in unit 20 are shallow rangeland soils. The
Bridgecreek soils are moderately deep rangeland soils
that are limited by a slowly permeable subsoil. The

Hankins soils are forested and are limited by a slowly
permeable subsoil and substratum.

In general soil map unit 22, the deep Umatilla and
Kahler soils are forested and are on north-facing
hillsides. The shallow Gwin soils are used as rangeland
and are on south-facing hillsides. Unit 22 is limited by
steepness of slope and depth to bedrock.

Less than 0.25 percent of the survey area is classified
as urban or built-up land, most of which is in the
Hermiston, Pendleton, and Milton-Freewater areas. Many
of the limitations for urban development are similar to
those for agricultural use. Agricultural soils do not always
make the best foundation material or fill for
embankments, dikes, and levees. Foundation strength,
slippage, frost action, seepage, and piping limitations
apply on most of the soils. Detailed mapping should be
used to determine the specific limitations within an area.
Many of these limitations can be overcome by design.

The sandy soils in the Columbia Basin are limited by a
hazard of soil blowing, seepage, and piping. The loess
soils on the Columbia Plateau generally have low
strength for foundation and roadfill material, high frost
action potential, and seepage and piping limitations.
Because of slope, many soils in the Columbia Basin and
Plateau areas are limited for urban development.

Generally, the soils on the foothills of the Blue
Mountains and on the Blue Mountains are limited for
urban development by steepness of slope, low strength,
and moderate to high shrink-swell potential.

Recreational development on the soils in the survey
area is limited by many of the same restrictive features
as those that limit agricultural and urban development.
Recreational activities such as hunting are related to the
suitability of the soils as habitat for woodland, rangeland,
and wetland wildlife.

The potential native plant community determines the
wildlife habitat suitability rating. The droughty soils of the
Columbia Basin have fair to poor suitability for rangeland
wildlife habitat. Generally, the rangeland habitat on the
soils of the Columbia Plateau and the foothills of the
Blue Mountains is good. Grazeable woodland areas of
the Blue Mountains have good suitability for rangeland
and woodland habitat. Soils that have a seasonal high
water table generally have fair suitability for wetland
habitat.



Detailed Soil Map Units

The map units delineated on the detailed maps at the
back of this survey represent the soils or miscellaneous
areas in the survey area. The map unit descriptions in
this section, along with the maps, can be used to
determine the suitability and potential of a unit for
specific uses. They also can be used to plan the
management needed for those uses. More information
on each map unit is given under “Use and Management
of the Soils.”

A map unit delineation on a map represents an area
dominated by one or more major kinds of soil or
miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant
soils or miscellaneous areas. Within a taxonomic class
there are precisely defined limits for the properties of the
soils. On the landscape, however, the soils and
miscellaneous areas are natural phenomena, and they
~ have the charagcteristic variability of all natural
phenomena. Thus, the range of some observed
properties may extend beyond the limits defined for a
taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including
areas of other taxonomic classes. Consequently, every
map unit is made up of the soils or miscellaneous areas
for which it is named and some “included” areas that
belong to other taxonomic classes.

Most included soils have properties similar to those of
the dominant soil or soils in the map unit, and thus they
do not affect use and management. These are called
noncontrasting, or similar, inclusions. They may or may
not be mentioned in the map unit description. Other
included soils and miscellaneous areas, however, have
properties and behavior divergent enough to affect use
or to require different management. These are called
contrasting, or dissimilar, inclusions. They generally are
in small areas and could not be mapped separately
because of the scale used. Some small areas of strongly
contrasting soils or miscellaneous areas are identified by
a special symbol on the maps. The included areas of
contrasting soils or miscellaneous areas are mentioned
in the map unit descriptions. A few included areas may
not have been observed, and consequently they are not
mentioned in the descriptions, especially where the
pattern was so complex that it was impractical to make
enough observations to identify all the soils and
miscellaneous areas on the landscape.

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

An identifying symbol precedes the map unit name in
the map unit descriptions. Each description includes
general facts about the unit 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 layers, 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 layers. 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 soi/
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, Walla Walla silt loam, 1 to 7
percent slopes, is one of several phases in the Walla
Walla series.

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

A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown separately
on the maps. The pattern and proportion of the soils or
miscellaneous areas are somewhat similar in all areas.
Condon-Bakeoven complex, 2 to 20 percent slopes, is
an example.

An association is made up of two or more
geographically associated soils or miscellaneous areas
that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the
survey area, it was not considered practical or necessary
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to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or
miscellaneous areas are somewhat similar. Tolo-Klicker
association, 3 to 15 percent slopes, is an example.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Rock outcrop is an example.

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 or
miscellaneous areas.

Map Unit Descriptions

1B—Adkins fine sandy loam, 0 to 5 percent slopes.
This deep, well drained soil is on strath terraces of the
Columbia River. It formed in eolian sand. Elevation is
250 to 1,100 feet. The average annual precipitation is 8
to 10 inches, the average annual air temperature is 52 to
54 degrees F, and the average frost-free period is 160 to
190 days.

Typically, the surface layer is brown fine sandy loam
about 4 inches thick. The subsoil is pale brown fine
sandy loam about 8 inches thick. The substratum to a
depth of 60 inches or more is light brownish gray and
pale brown fine sandy loam.

Included in this unit are small areas of Adkins, gravelly
substratum, soils; Adkins, wet, soils; and Quincy and
Taunton soils. Also included are small areas of soils that
are similar to this Adkins soil but have a substratum of
loamy fine sand below a depth of 40 inches and Adkins
soils that have slopes of 5 to 20 percent. Included areas
make up about 25 percent of the total acreage.

Permeability of this Adkins soil is moderate. Available
water capacity is about 8 to 11 inches. 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.

Most areas of this unit are used for irrigated crops
such as Irish potatoes, small grain, corn for grain and
silage, and alfalfa hay. Among the other crops grown are
mint, watermelons, and asparagus. Some areas are used
for nonirrigated small grain, pasture, homesite
development, rangeland, and wildlife habitat.

This unit is suited to irrigated crops. It is limited mainly
by low natural fertility and the moderate hazard of soil
blowing.

Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this unit. If furrow or corrugation
irrigation is used, water should be applied at frequent
intervals and runs should be short. To avoid
overirrigating and leaching of plant nutrients, applications
of irrigation water should be adjusted to the available
water capacity, the water intake rate, and the crop
needs. Because the soil in this unit is droughty,
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applications of irrigation water should be light and
frequent. Use of pipe, ditch lining, or drop structures in
irrigation ditches facilitates irrigation and reduces ditch
erosion (fig. 3).

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain, corn, or potatoes.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain soil
tilth.

Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, properly timing irrigation, keeping
the soil rough and cloddy when it is not protected by
plant cover, and conducting tillage and other farming
operations at right angle to the prevailing wind. Blowout
areas can be treated by disking in straw and seeding
adapted grasses. If irrigation is used, most climatically
adapted trees and shrubs can be grown for windbreaks.
Among the trees and shrubs that are suitable are
Lombardy poplar, Rocky Mountain juniper, and Peking
cotoneaster.

If this unit is used for nonirrigated crops, the main
limitations are the moderate hazard of soil blowing and
low rainfall. Because precipitation is not sufficient for
annual cropping, a cropping system that includes small
grain and summer fallow is most suitable.

Leaving crop residue on or near the surface helps to
conserve moisture, maintain tilth, and control soil
blowing. Other practices that can be used to control soil
blowing and conserve moisture include seeding early in
fall, performing minimum tillage, and stripcropping.

if this unit is used for pasture, proper stocking rates
and pasture rotation help to keep the pasture in good
condition. Grazing when the soil is too moist can result
in compaction of the surface layer, poor tilth, or
excessive erosion.

Border, corrugation, and sprinkler irrigation systems
are suited to this unit. Water should be applied in
amounts large enough to wet the root zone but small
enough to minimize the leaching of plant nutrients.

The potential plant community on this unit is mainly
needleandthread, bluebunch wheatgrass, and big
sagebrush. The production of forage is limited by low
rainfall and low natural fertility.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed. Because
the soil in this unit is susceptible to displacement when
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Figure 3.—Lined irrigation ditches reduce seepage and water loss on Adkins fine sandy loam, 0 to 5 percent slopes.

dry, grazing should be done when the soil is moist to Management practices suitable for use on this unit are

minimize soil blowing and damage to forage plants. In proper grazing use, deferred grazing, a planned grazing

general, winter is the best season for grazing. system, and brush management. Brush management
Rangeland seeding is suitable if the rangeland is in improves deteriorated areas of rangeland that are

poor condition. The main limitations for seeding are the producing more woody shrubs than were present in the

moderate hazard of soil blowing and low rainfall. The potential plant community. Areas where brush is

plants selected for seeding should meet the seasonal managed by prescribed burning or by chemical or

requirements of livestock or wildlife, or both. mechanical methods may be subject to a greater risk of

erosion. This unit is limited for livestock watering ponds
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and other water impoundments because of the seepage
potential.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
are low rainfall and the moderate hazard of soil blowing.

Excavation for houses and access roads in places
exposes material that is highly susceptible to soil
blowing. Revegetating disturbed areas around
construction sites as soon as feasible helps to control
soil blowing.

If the density of housing is high, community sewage
systems are needed to prevent contamination of water
supplies as a result of seepage from onsite sewage
disposal systems.

In summer, irrigation is needed for lawn grasses,
shrubs, vines, shade trees, and ornamental trees. Plant
cover can be established and maintained through proper
fertilizing, seeding, muiching, and shaping of the slopes.

1C—Adkins fine sandy loam, 5 to 25 percent
slopes. This deep, well drained soil is on strath terrace
scarps of the Columbia River. It formed in eolian sand.
Elevation is 250 to 1,100 feet. The average annual
precipitation is 8 to 10 inches, the average annual air
temperature is 52 to 54 degrees F, and the average
frost-free period is 160 to 190 days.

Typically, the surface layer is brown fine sandy loam
about 4 inches thick. The subsoil is pale brown fine
sandy loam about 8 inches thick. The substratum to a
depth of 60 inches or more is light brownish gray and
pale brown fine sandy loam.

Included in this unit are small areas of Adkins, gravelly
substratum, soils and Quincy and Taunton soils. Also
included are small areas of soils that are similar to this
Adkins soil but have a substratum of loamy fine sand
below a depth of 40 inches and Adkins soils that have
slopes of 25 to 40 percent or 0 to 5 percent. Included
areas make up about 25 percent of the total acreage.

Permeability of this Adkins soil is moderate. Available
water capacity is about 8 to 11 inches. 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.

Most areas of this unit are used for irrigated crops
such as Irish potatoes, small grain, corn for grain and
silage, and alfalfa hay. Among the other crops grown is
nonirrigated small grain. Some areas are used for
pasture, homesite development, rangeland, and wildlife
habitat.

This unit is suited to irrigated crops. It is limited mainly
by low natural fertility, the moderate hazard of soil
blowing, and slope. Because of slope, sprinkler or drip
irrigation is the most suitable method of applying water.
Center pivot irrigation systems commonly are used. Use
of these systems permits the even, controlled application
of water, reduces runoff, and minimizes the risk of
erosion. To avoid overirrigating and leaching of plant
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nutrients, applications of irrigation water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs. Because the soil in this unit is
droughty, applications of irrigation water should be light
and frequent. Use of pipe, ditch lining, or drop structures
in irrigation ditches facilitates irrigation and reduces ditch
erosion. Because of the risk of excessive runoff, it is
important to carefully manage irrigation water in the
more steeply sloping areas of this unit.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain, corn, or potatoes.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain soil
tilth.

Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, properly timing irrigation, keeping
the soil rough and cloddy when it is not protected by
plant cover, and conducting tillage and other farming
operations at right angle to the prevailing wind. Blowout
areas can be treated by disking in straw and seeding
adapted grasses. If irrigation is used, most climatically
adapted trees and shrubs can be grown for windbreaks.
Among the trees and shrubs that are suitable are
Lombardy poplar, Rocky Mountain juniper, and Peking
cotoneaster.

If this unit is used for nonirrigated crops, the main
limitations are the moderate hazard of soil blowing and
low rainfall. Because precipitation is not sufficient for
annual cropping, a cropping system that includes small
grain and summer fallow is most suitable.

Leaving crop residue on or near the surface helps to
conserve moisture, maintain tiith, and control soil
blowing. Other practices that can be used to control soil
blowing and conserve moisture include seeding early in
fall, performing minimum tillage, and stripcropping.

If this unit is used for pasture, proper stocking rates
and pasture rotation help to keep the pasture in good
condition. Grazing when the soil is too moist or too dry
may result in compaction of the surface layer, poor tilth,
or excessive erosion.

Because of slope, sprinkler irrigation systems are
suited to this unit. Water should be applied in amounts
large enough to wet the root zone but small enough to
minimize the leaching of plant nutrients.

The potential plant community on this unit is mainly
needleandthread, bluebunch wheatgrass, and big
sagebrush. The production of forage is limited by low
rainfall and low natural fertility.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
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community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed. Because
the soil in this unit is susceptible to displacement when
dry, grazing should be done when the soil is moist to
minimize soil blowing and damage to forage plants. In
general, winter is the best season for grazing.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are the
moderate hazard of soil blowing, slope, and low rainfall.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Brush management
improves deteriorated areas of rangeland that are
producing more woody shrubs than were present in the
potential plant community. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion. This unit is limited for livestock watering ponds
and other water impoundments because of the seepage
potential.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
are low rainfall, the moderate hazard of soil blowing, and
slope.

Excavation for houses and access roads in places
exposes material that is highly susceptible to soil
blowing. Revegetating disturbed areas around
construction sites as soon as feasible helps to control
soil blowing. Erosion is a hazard in the steeper areas.
Only the part of the site that is used for construction
should be disturbed.

Slope is a concern in installing septic tank absorption
fields. Absorption lines should be installed on the
contour. Effluent from septic tank absorption fields can
surface in downslope areas and thus create a hazard to
health. If the density of housing is high, community
sewage systems are needed to prevent contamination of
water supplies as a result of seepage from onsite
sewage disposal systems.

In summer, irrigation is needed for lawn grasses,
shrubs, vines, shade trees, and ornamental trees. Plant
cover can be established and maintained through proper
fertilizing, seeding, mulching, and shaping of the slopes.

2B—Adkins fine sandy loam, gravelly substratum,
0 to 5 percent slopes. This deep, well drained soil is on
strath terraces of the Columbia River. It formed in
gravelly alluvial deposits mantled by eolian sand.
Elevation is 250 to 1,100 feet. The average annual
precipitation is 8 to 10 inches, the average annual air
temperature is 52 to 54 degrees F, and the average
frost-free period is 160 to 190 days.
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Typically, the surface layer is grayish brown fine sandy
loam about 4 inches thick. The subsoil is brown fine
sandy loam about 15 inches thick. The upper 26 inches
of the substratum is brown fine sandy loam, and the
lower part to a depth of 60 inches or more is grayish
brown very gravelly fine sandy loam.

Included in this unit are small areas of Adkins soils
that do not have a gravelly substratum and Burbank,
Quincy, and Taunton soils. Also included are small areas
of Adkins soils that have slopes of 5 to 25 percent.
Included areas make up about 20 percent of the total
acreage.

Permeability of this Adkins soil is moderately rapid.
Available water capacity is about 6 to 9 inches. 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 unit is used mainly for irrigated crops such as
Irish potatoes, small grain, alfalfa hay, and corn for grain
and silage. It is also used for pasture, homesite
development, rangeland, and wildlife habitat.

This unit is suited to irrigated crops. It is limited mainly
by low natural fertility, low available water capacity, and
the moderate hazard of soil blowing.

Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this unit. If furrow or corrugation
irrigation is used, water should be applied at frequent
intervals and runs should be short. To avoid
overirrigating and leaching of plant nutrients, applications
of irrigation water should be adjusted to the available
water capacity, the water intake rate, and the crop
needs. Because the soil in this unit is droughty,
applications of irrigation water should be light and
frequent. Use of pipe, ditch lining, or drop structures in
irrigation ditches facilitates irrigation and reduces ditch
erosion.

The organic matter content can be maintained by
using ali crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain, corn, or potatoes.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain soil
tilth.

Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, properly timing irrigation, keeping
the soil rough and cloddy when it is not protected by
plant cover, and conducting tillage and other farming
operations at right angle to the prevailing wind. Blowout
areas can be treated by disking in straw and seeding
adapted grasses. If irrigation is used, most climatically
adapted trees and shrubs can be grown for windbreaks.
Among the trees and shrubs that are suitable are
ponderosa pine, Rocky Mountain juniper, and Siberian
peashrub.
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If this unit is used for nonirrigated crops, the main
limitations are the moderate hazard of soil blowing and
low rainfall. Because precipitation is not sufficient for
annual cropping, a cropping system that includes small
grain and summer fallow is most suitable.

Leaving crop residue on or near the surface helps to
conserve moisture, maintain tilth, and control soil
blowing. Other practices that can be used to control soil
blowing and conserve moisture include seeding early in
fall, performing minimum tillage, and stripcropping.

If this unit is used for pasture, proper stocking rates
and pasture rotation help to keep the pasture in good
condition. Grazing when the soil is too moist or too dry
may result in compaction of the surface layer, poor tilth,
or excessive erosion.

Border, corrugation, and sprinkler irrigation systems
are suited to this unit. Water should be applied in
amounts large enough to wet the root zone but small
enough to minimize the leaching of plant nutrients.

The potential plant community on this unit is mainly
needlieandthread, bluebunch wheatgrass, and big
sagebrush. The production of forage is limited by low
rainfall and low natural fertility.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed. Because
the soil in this unit is susceptible to displacement when
dry, grazing should be done when the soil is moist to
reduce soil biowing and damage to forage plants. In
general, winter is the best season for grazing.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are the
moderate hazard of soil blowing and low rainfall. The
plants selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Brush management
improves deteriorated areas of rangeland that are
producing more woody shrubs than were present in the
potential plant community. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion. This unit is limited for livestock watering ponds
and other water impoundments because of the seepage
potential.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
are low rainfall, the moderate hazard of soil blowing, and
the high content of rock fragments and the moderately
rapid permeability in the substratum.
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Excavation for houses and access roads in places
exposes material that is highly susceptible to soil
blowing. Revegetating disturbed areas around
construction sites as soon as feasible helps to control
soil blowing.

If the density of housing is high, community sewage
systems are needed to prevent contamination of water
supplies as a result of seepage from onsite sewage
disposal systems.

Cutbanks are not stable and are subject to slumping.
To prevent cutbanks from caving in, excavations may
require special retainer walls.

It is difficult to establish plants in areas where the
upper part of the soil has been removed, exposing the
gravelly substratum. Mulching and fertilizing cut areas
help to establish plants. In summer, irrigation is needed
for lawn grasses, shrubs, vines, shade trees, and
ornamental irees.

If the soil in this unit is used as a base for roads and
streets, the upper part of the soil can be mixed with the
underlying sand and gravel to increase its strength and
stability.

2C—Adkins fine sandy loam, gravelly substratum,
5 to 25 percent slopes. This deep, well drained soil is
on strath terrace scarps of the Columbia River. It formed
in gravelly alluvial deposits mantled by eolian sand.
Elevation is 250 to 1,100 feet. The average annual
precipitation is 8 to 10 inches, the average annual air
temperature is 52 t0 54 degrees F, and the average
frost-free period is 160 to 190 days.

Typically, the surface layer is grayish brown fine sandy
loam about 4 inches thick. The subsoil is brown fine
sandy loam about 15 inches thick. The upper 26 inches
of the substratum is brown fine sandy loam, and the
lower part to a depth of 60 inches or more is grayish
brown very gravelly fine sandy loam.

Included in this unit are small areas of Adkins soils
that do not have a gravelly substratum and Quincy and
Taunton soils. Also included are small areas of Adkins
soils that have slopes of 0 to 5 percent or 25 to 40
percent. Included areas make up about 20 percent of the
total acreage.

Permeability of this Adkins soil is moderately rapid.
Available water capacity is about 6 to 9 inches. 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 unit is used mainly for irrigated crops such as
Irish potatoes, small grain, alfalfa hay, and corn for grain
and silage. it is also used for pasture, homesite
development, rangeland, and wildlife habitat.

This unit is suited to irrigated crops. It is limited mainly
by low natural fertility, low available water capacity, the
moderate hazard of soil blowing, and slope.

Because of slope, sprinkler or drip irrigation is the
most suitable method of applying water. Center pivot
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irrigation systems commonly are used. Use of these
systems permits the even, controlled application of
water, reduces runoff, and minimizes the risk of erosion.
To avoid overirrigating and leaching of plant nutrients,
applications of irrigation water should be adjusted to the
available water capacity, the water intake rate, and the
crop needs. Because the soil in this unit is droughty,
applications of irrigation water should be light and
frequent. Use of pipe, ditch lining, or drop structures in
irrigation ditches facilitates irrigation and reduces ditch
erosion. Because of the risk of excessive runoff, it is
important to carefully manage irrigation water in the
more steeply sloping areas of this unit.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain, corn, or potatoes.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain soil
tilth.

Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, properly timing irrigation, keeping
the soil rough and cloddy when it is not protected by
plant cover, and conducting tillage and other farming
operations at right angle to the prevailing wind. Blowout
areas can be treated by disking in straw and seeding
adapted grasses. If irrigation is used, most climatically
adapted trees and shrubs can be grown for windbreaks.
Among the trees and shrubs that are suitable are
ponderosa pine, Rocky Mountain juniper, and Siberian
peashrub.

If this unit is used for nonirrigated crops, the main
limitations are the moderate hazard of soil blowing and
low rainfall. Because precipitation is not sufficient for
annual cropping, a cropping system that includes small
grain and summer fallow is most suitable.

Leaving crop residue on or near the surface helps to
conserve moisture, maintain tilth, and control soil
blowing. Other practices that can be used to control soil
blowing and conserve moisture include seeding early in
fall, performing minimum tillage, and stripcropping.

If this unit is used for pasture, proper stocking rates
and pasture rotation help to keep the pasture in good
condition. Grazing when the soil is too moist or too dry
may result in compaction of the surface layer, poor tilth,
Or excessive erosion.

Because of slope, sprinkler irrigation systems are
suited to this unit. Water should be applied in amounts
large enough to wet the root zone but small enough to
minimize the leaching of plant nutrients.

The potential plant community on this unit is mainly
needleandthread, bluebunch wheatgrass, and big
sagebrush. The production of forage is limited by tow
rainfall and low natural fertility.
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If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed. Because
the soil in this unit is susceptible to displacement when
dry, grazing should be done when the soil is moist to
reduce soil blowing and damage to forage plants. In
general, winter is the best season for grazing.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are the
moderate hazard of soil blowing, slope, and low rainfall.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Brush management
improves deteriorated areas of rangeland that are
producing more woody shrubs than were present in the
potential plant community. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion. This unit is limited for livestock watering ponds
and other water impoundments because of the seepage
potential.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
are low rainfall, the moderate hazard of soil blowing,
slope, and the high content of rock fragments and the
moderately rapid permeability of the substratum.

Excavation for houses and access roads in places
exposes material that is highly susceptible to soil
blowing. Revegetating disturbed areas around
construction sites as soon as feasible helps to control
soil blowing. Erosion is a hazard in the steeper areas.
Only the part of the site that is used for construction
should be disturbed.

Slope is a concern in installing septic tank absorption
fields. Absorption lines should be installed on the
contour. Effluent from septic tank absorption fields can
surface in downslope areas and thus create a hazard to
health. If the density of housing is high, community
sewage systems are needed to prevent contamination of
water supplies as a result of seepage from onsite
sewage disposal systems.

Cutbanks are not stable and are subject to slumping.
To prevent cutbanks from caving in, excavations may
require special retainer walls.

It is difficult to establish plants in areas where the
upper part of the soil has been removed, exposing the
gravelly substratum. Mulching and fertilizing cut areas
help to establish plants. In summer, irrigation is needed
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for lawn grasses, shrubs, vines, shade trees, and
ornamental trees.

If the soil in this unit is used as a base for roads and
streets, the upper part of the soil can be mixed with the
underlying sand and gravel to increase its strength and
stability.

3A—Adkins fine sandy loam, wet, 0 to 3 percent
slopes. This deep, well drained soil is in depressional
areas on strath terraces of the Columbia River. It formed
in eolian sand. The wetness is caused by canal seepage
and irrigation. Elevation is 400 to 1,100 feet. The
average annual precipitation is 8 to 10 inches, the
average annual air temperature is 52 to 54 degrees F,
and the average frost-free period is 160 to 190 days.

Typically, the surface layer is brown and pale brown
fine sandy loam about 12 inches thick. The subsoil is
pale brown fine sandy loam about 14 inches thick. The
upper 24 inches of the substratum is light brownish gray
fine sandy loam, and the lower part to a depth of 60
inches or more is greenish gray fine sandy loam. In
some areas bedrock or sand and gravel are at a depth
of 40 to 60 inches.

Included in this unit are small areas of Quincy,
Starbuck, and Wanser soils. Also included are small
areas of soils that are similar to this Adkins soil but have
bedrock or sand and gravel at a depth of 20 to 40
inches and small areas of Adkins, wet, soils that have
slopes of 3 to 15 percent. Included areas make up about
20 percent of the total acreage.

Permeability of this Adkins, wet, soil is moderately
rapid. Available water capacity is about 8 to 10 inches.
Effective rooting depth is 40 to 60 inches for water-
tolerant plants but is limited to depths between 6 and 40
inches for non-water-tolerant plants. Runoff is slow, and
the hazard of water erosion is slight. The hazard of soil
blowing is moderate. A seasonal high water table is at a
depth of 18 to 42 inches in April through October, which
is caused by canal seepage and irrigation.

Most areas of this unit are used for irrigated hay and
pasture. Among the other crops grown are small grain,
corn for grain and silage, and mint. Some areas are used
for homesite or urban development and wildlife habitat.

If this unit is used for hay and pasture, the main
limitations are wetness, the moderate hazard of soil
blowing, and, in some areas, excess sodium.

This unit is below irrigation canals and has become
wet from canal seepage and irrigation. Wetness limits
the choice of plants and the period of cutting or grazing
and increases the risk of winterkill. Proper stocking rates,
pasture rotation, and restricting grazing to the drier areas
of this unit help to keep the pasture in good condition
and to protect the soil from erosion. Grazing those areas
that are very wet may result in compaction of the surface
layer, poor tilth, and excessive erosion.

The soil in this unit has a water table during the
growing season and is subirrigated in most areas;
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however, if supplemental irrigation is necessary, sprinkler
systems are suitable, Use of these systems permits the
even, controlled application of water, reduces runoff, and
minimizes the risk of erosion. To avoid overirrigating,
raising the water table, and leaching plant nutrients,
applications of irrigation water should be adjusted to the
available water capacity, the water intake rate, and the
crop needs.

If gravity irrigation systems are used, water should be
applied at frequent intervals and runs should be short.
For the efficient application and removal of irrigation
water, leveling is needed in sloping areas. Use of pipe,
ditch lining, or drop structures in irrigation ditches
facilitates irrigation and reduces ditch erosion.

In some areas the concentration of salts and alkali in
the surface layer limits the production of plants suitable
for hay and pasture. Leaching the salts from the surface
layer is limited by the water table. Drainage and irrigation
water management reduce the concentration of salts.
Salt-tolerant species are most suitable for planting.
Subsurface or open drains can be used to remove
excess water and provide an outlet for leached salts.
Content of toxic salts can be reduced by leaching,
applying proper amounts of soil amendments, and
returning crop residue to the soil.

Most climatically adapted crops can be grown if
artificial drainage is provided and the excess salts are
eliminated. The organic matter content can be
maintained by using all crop residue, plowing under
cover crops, and using a suitable cropping system. A
suitable cropping system is one that includes 4 or 5
years of alfalfa hay and 3 or 4 years of small grain or
corn. Maintaining crop residue on or near the surface
reduces runoff, reduces soil blowing, and helps to
maintain soil tilth.

Soil blowing generally is not a problem when the soil
in this unit is in permanent pasture; however, when the
plant cover is removed by tillage or for other reasons, it
is susceptible to blowing. Practices that can be used to
minimize soil blowing are establishing windbreaks,
growing winter cover crops, using minimum tillage,
properly timing irrigation, keeping the soil rough and
cloddy when it is not protected by plant cover, and
conducting tillage and other farming operations at right
angle to the prevailing wind. Blowout areas can be
treated by disking in straw and seeding adapted grasses.
If irrigation is used, most climatically adapted trees and
shrubs can be grown for windbreaks. Among the trees
and shrubs that are suitable are Russian-olive, Rocky
mountain juniper, and Siberian peashrub.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
are wetness and the moderate hazard of soil blowing.

Excavation for houses and access roads in places
exposes material that is highly susceptible to soil
blowing. Revegetating disturbed areas around
construction sites as soon as feasible helps to control
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soil blowing. Topsoil can be stockpiled and used to
reclaim areas disturbed during construction.

Plants that tolerate a seasonal high water table and
droughtiness should be selected unless drainage and
irrigation are provided. It is difficult to establish plants in
areas where the surface layer has been removed.
Mulching and fertilizing cut areas help to establish
plants.

The water table increases the possibility of failure of
septic tank absorption fields. If the density of housing is
high, community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

If this unit is used as building sites, drainage or special
design may be needed to overcome the limitation
imposed by the water table.

3C—Adkins fine sandy loam, wet, 3 to 15 percent
slopes. This deep, well drained soil is in depressional
areas on strath terraces of the Columbia River. It formed
in eolian sand. The wetness is caused by canal seepage
and irrigation. Elevation is 400 to 1,100 feet. The
average annual precipitation is 8 to 10 inches, the
average annual air temperature is 52 to 54 degrees F,
and the average frost-free period is 160 to 190 days.

Typically, the surface layer is brown and pale brown
fine sandy loam about 12 inches thick. The subsoil is
pale brown fine sandy loam about 14 inches thick. The
upper 24 inches of the substratum is light brownish gray
fine sandy loam, and the lower part to a depth of 60
inches or more is greenish gray fine sandy loam. In
some areas bedrock or sand and gravel are at a depth
of 40 to 60 inches.

Included in this unit are small areas of Quincy and
Wanser soils. Also included are small areas of soils that
are similar to this Adkins soil but that have sand and
gravel at a depth of 20 to 40 inches and small areas of
Adkins, wet, soils that have slopes of 0 to 3 percent.
Included areas make up about 25 percent of the total
acreage.

Permeability of this Adkins soil is moderately rapid.
Available water capacity is about 8 to 10 inches.
Effective rooting depth is 40 to 60 inches for water-
tolerant plants but is limited to depths between 6 and 40
inches for non-water-tolerant plants. Runoff is medium,
and the hazard of water erosion is moderate. The hazard
of soil blowing is moderate. A seasonal high water table
fluctuates between depths of 18 and 42 inches from
April through October, which is caused by canal seepage
and irrigation.

This unit is used mainly for irrigated hay and pasture. It
is also used for homesite development.

This unit is suited to hay and pasture. The main
limitations are wetness, the moderate hazard of soil
blowing, slope, and, in some areas, excess sodium.

This unit is below irrigation canals and has become
wet from canal seepage and irrigation. Wetness limits
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the choice of plants and the period of cutting or grazing
and increases the risk of winterkill. Proper stocking rates,
pasture rotation, and restricting grazing to the drier areas
of this unit help to keep the pasture in good condition
and to protect the soil from erosion. Grazing those areas
that are very wet may result in compaction of the surface
layer, poor tilth, and excessive erosion.

The soil in this unit has a water table during the
growing season and is subirrigated in most areas.
Because of the slope, sprinkler systems are suitable if
supplemental irrigation is necessary. Use of these
systems permits the even, controlled application of
water, reduces runoff, and minimizes the risk of erosion.
To avoid overirrigating, raising the water table, and
leaching plant nutrients, applications of irrigation water
should be adjusted to the available water capacity, the
water intake rate, and the crop needs.

To reduce excessive runoff and erosion because of
slope, water must be applied carefully when using gravity
irrigation systems such as flood, border, or corrugation.
For the efficient application and removal of irrigation
water, leveling is needed in sloping areas. Use of pipe,
ditch lining, or drop structures in irrigation ditches
facilitates irrigation and reduces ditch erosion.

In some areas the concentration of salts and alkali in
the surface layer limits the production of plants suitable
for hay and pasture. Leaching the salts from the surface
layer is limited by the water table. Drainage and irrigation
water management reduce the concentration of salts.
Salt-tolerant species are most suitable for planting. Tile
or open drains can be used to remove excess water and
provide an outlet for leached salts. Content of toxic salts
can be reduced by leaching, applying proper amounts of
soil amendments, and returning crop residue to the soil.

Most climatically adapted crops can be grown if
artificial drainage is provided. The organic matter content
can be maintained by using all crop residue, plowing
under cover crops, and using a suitable cropping system.
A suitable cropping system is one that includes 4 or 5
years of alfalfa hay and 3 or 4 years of small grain or
corn. Maintaining crop residue on or near the surface
reduces runoff, reduces soil blowing, and helps to
maintain soil tilth.

Soil blowing generally is not a problem when the soil
in this unit is in permanent pasture; however, when the
plant cover is removed by tillage or for other reasons, it
is susceptible to blowing. Practices that can be used to
reduce soil blowing are establishing windbreaks, growing
winter cover crops, using minimum tillage, properly timing
irrigation, keeping the soil rough and cloddy when it is
not protected by plant cover, and conducting tillage and
other farming operations at right angle to the prevailing
wind. Blowout areas can be treated by disking in straw
and seeding adapted grasses. Among the trees and
shrubs that are suitable for windbreaks are Russian-
olive, Rocky Mountain juniper, and Siberian peashrub.
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Population growth has resulted in increased
construction of homes on this unit. The main limitations
are wetness, slope, and the moderate hazard of soil
blowing.

Excavation for houses and access roads in places
exposes material that is highly susceptible to soil
blowing. Revegetating disturbed areas around
construction sites as soon as feasible helps to control
soil blowing. Water erosion is a hazard in the steeper
areas. Only the part of the site that is used for
construction shoulid be disturbed.

The water table increases the possibility of failure of
septic tank absorption fields. Slope is a concern in
installing septic tank absorption fields. Absorption lines
should be installed on the contour. Effluent from septic
tank absorption fields can surface in downslope areas
and thus create a hazard to health. if the density of
housing is high, community sewage systems are needed
to prevent contamination of water supplies as a result of
seepage from onsite sewage disposal systems.

If this unit is used as building sites, drainage or special
design may be needed to overcome the limitation
imposed by the water table.

4B—Adkins-Urban land complex, 0 to 5 percent
slopes. This map unit is on strath terraces of the
Columbia River. Elevation is 400 to 500 feet. The
average annual precipitation is 8 to 10 inches, the
average annual air temperature is 52 to 54 degrees F,
and the average frost-free period is 160 to 190 days.

This unit is 55 percent Adkins fine sandy loam and 25
percent Urban land.

Included in this unit are small areas of Adkins, wet,
soils and Quincy, Wanser, and Winchester soils. Included
areas make up about 20 percent of the total acreage.

The Adkins soil is deep and well drained. It formed in
eolian sand. Typically, the surface layer is brown fine
sandy loam about 4 inches thick. The subsoil is pale
brown fine sandy loam about 8 inches thick. The
substratum to a depth of 60 inches or more is pale
brown and light brownish gray fine sandy loam. Depth to
basalt is 60 inches or more.

Permeability of this Adkins soil is moderate. Available
water capacity is about 8 to 11 inches. 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.

Urban land consists of areas where the soils are
largely covered by concrete, asphalt, buildings, or other
impervious surfaces that obscure or alter the soils so
that identification is not feasible.

This unit is used for urban and homesite development.
Population growth has resulted in increased construction
of homes on this unit. The main limitations are the
moderate hazard of soil blowing and low rainfall.

Excavation for houses and access roads exposes
material that is highly susceptible to soil blowing.
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Revegetating disturbed areas around construction sites
as soon as feasible helps to control soil blowing.

In summer, irrigation is needed for lawn grasses,
shrubs, vines, shade trees, and ornamental trees. Plant
cover can be established and maintained through proper
fertilization, seeding, mulching, and shaping of slopes.

If the density of housing is high, community sewage
systems are needed to prevent contamination of water
supplies as a result of seepage from onsite sewage
disposal systems.

This unit is well suited to windbreaks and
environmental plantings. The main limitations are low
rainfall and the moderate hazard of soil blowing.
Establishment of tree seedlings may be difficult because
of these limitations. Supplemental irrigation may be
needed when planting and during dry periods. If irrigation
is used, most climatically adapted shrubs and trees can
be grown. Among the trees that are suitable for planting
are Russian-olive, green ash, and Rocky Mountain
juniper. Among the shrubs is Siberian peashrub.

5C—Albee-Bocker-Anatone complex, 2 to 15
percent slopes. This map unit is on broad ridges.
Elevation is 3,500 to 5,200 feet. The average annual
precipitation is 17 to 35 inches, the average annual air
temperature is 42 to 45 degrees F, and the average
frost-free period is 60 to 110 days.

This unit is 40 percent Albee silt loam, 30 percent
Bocker very cobbly silt loam, and 20 percent Anatone
very cobbly silt loam. The percentage varies from one
area to another. The soils occur as patterned land,
locally known as biscuit-scabland. The Bocker and
Anatone soils occur as scabland between and around
areas of the Albee soil. The Albee soil is in the form of
circular mounds, or biscuits, that have a convex surface
and are deepest in the center.

Included in this unit are small areas of Kahler, Klicker,
Tolo, and Umatilla soils. Also included are small areas of
Albee, Anatone, and Bocker soils that have slopes of 15
to 30 percent. Included areas make up about 10 percent
of the total acreage.

The Albee soil is moderately deep and well drained. It
formed in residuum mixed with loess. Typically, the
surface layer is grayish brown silt loam about 10 inches
thick. The subsoil is brown and yellowish brown silt loam
about 18 inches thick. Basalt is at a depth of 28 inches.
Depth to basalt ranges from 20 to 40 inches.

Permeability of the Albee soil is moderate. Available
water capacity is about 4 to 6 inches. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the
hazard of water erosion is moderate.

The Bocker soil is very shallow and well drained. It
formed in residuum mixed with loess. The surface layer
is brown very cobbly silt loam about 4 inches thick. The
subsoil is brown very cobbly silt loam about 3 inches
thick. Basalt is at a depth of 7 inches. Depth to basalt
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ranges from 4 to 10 inches. In some areas the surface
layer is stony.

Permeability of the Bocker soil is moderate. Available
water capacity is about 0.5 inch to 1.5 inches. Effective
rooting depth is 4 to 10 inches. Runoff is medium, and
the hazard of water erosion is moderate.

The Anatone soil is shallow and well drained. It formed
in residuum mixed with loess. Typically, the surface layer
is dark brown very cobbly silt loam about 5 inches thick.
The subsoil is dark brown extremely cobbly loam about 7
inches thick. Basalt is at a depth of 12 inches. Depth to
basalt ranges from 10 to 20 inches. In some areas the
surface layer is stony.

Permeability of the Anatone soil is moderate. Available
water capacity is about 1.0 inch to 2.5 inches. Effective
rooting depth is 10 to 20 inches. Runoff is medium, and
the hazard of water erosion is moderate.

The potential plant community on the Albee soil is
mainly Idaho fescue, bluebunch wheatgrass, and prairie
junegrass. The potential plant community on the Bocker
soil is mainly Sandberg bluegrass and bluebunch
wheatgrass. The potential plant community on the
Anatone soil is mainly Idaho fescue, bluebunch
wheatgrass, and Sandberg bluegrass. The production of
forage is limited by the high content of rock fragments
and shallow depth of the Anatone and Bocker soils.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

The suitability of this unit for rangeland seeding or
other mechanical or chemical treatment is poor. The
main limitation for treatment is the interspersed areas of
the shallow Anatone and Bocker soils. The plants
selected for seeding should meet the seasonal
requirements for livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system.

6B—Anderly silt loam, 1 to 7 percent slopes. This
moderately deep, well drained soil is on broad summits
of hills. It formed in loess. Elevation is 1,000 to 2,500
feet. The average annual precipitation is 11 to 14 inches,
the average annual air temperature is 50 to 53 degrees
F, and the average frost-free period is 150 to 170 days.

Typically, the surface layer is brown silt loam about 13
inches thick. The subsoil is pale brown silt loam about
11 inches thick. Basalt is at a depth of 24 inches. Depth
to basalt ranges from 20 to 40 inches. In some areas
depth to basalt ranges from 40 to 60 inches.

Included in this unit are small areas of Lickskillet soils
and Walla Walla soils, some of which have a hardpan at

25

a depth of 40 to 60 inches. Also included are small
areas of Anderly soils that have slopes of 7 to 12
percent. Included areas make up about 10 percent of the
total acreage.

Permeability of this Anderly soil is moderate. Available
water capacity is about 4 to 9 inches. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the
hazard of water erosion is moderate.

Most areas of this unit are used for nonirrigated small
grain. A few areas are used as rangeland and wildlife
habitat.

This unit is suited to nonirrigated crops. It is limited
mainly by the moderate depth to bedrock and the
moderate hazard of water erosion. Although most of this
unit is farmed using a grain-fallow cropping system,
precipitation may be adequate to permit annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil in this unit is tilled when wet. Chiseling
or subsoiling can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Idaho fescue. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The plants selected for seeding should
meet the seasonal requirements of livestock or wildlife,
or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.
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6C—Anderly silt loam, 7 to 12 percent slopes. This
moderately deep, well drained soil is on broad summits
of hills. It formed in loess. It is mainly on south- and
west-facing slopes. Elevation is 1,000 to 2,500 feet. The
average annual precipitation is 11 to 14 inches, the
average annual air temperature is 50 to 53 degrees F,
and the average frost-free period is 150 to 170 days.

Typically, the surface layer is brown silt loam about 13
inches thick. The subsoil is pale brown silt loam about
11 inches thick. Basalt is at a depth of 24 inches. Depth
to basalt ranges from 20 to 40 inches. In some areas
depth to basalt ranges from 40 to 60 inches.

Included in this unit are small areas of Lickskillet soils
and Walla Walla soils, some of which have a hardpan at
a depth of 40 to 60 inches. Also included are small
areas of Anderly soils that have slopes of 1 to 7 percent
or 12 to 20 percent. Included areas make up about 20
percent of the total acreage.

Permeability of this Anderly soil is moderate. Available
water capacity is about 4 to 9 inches. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the
hazard of water erosion is moderate.

Most areas of this unit are used for nonirrigated small
grain. A few areas are used as rangeland and wildlife
habitat.

This unit is suited to nonirrigated crops. 1t is limited
mainly by the moderate depth to bedrock and the
moderate hazard of water erosion. Although most of this
unit is farmed using a grain-fallow cropping system,

precipitation may be adequate to permit annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil in this unit is tilled when wet. Chiseling
or subsoiling can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-muich tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. Reducing the distance between terraces also
helps to reduce erosion and increase conservation of
soil moisture.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Idaho fescue. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
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should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The plants selected for seeding should
meet the seasonal requirements of livestock or wildlife,
or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

6D—Anderly silt loam, 12 to 20 percent slopes.
This moderately deep, well drained soil is on hillslopes. It
formed in loess. It is mainly on south- and west-facing
slopes. Elevation is 1,000 to 2,500 feet. The average
annual precipitation is 11 to 14 inches, the average
annual air temperature is 50 to 53 degrees F, and the
average frost-free period is 150 to 170 days.

Typically, the surface layer is brown silt loam about 13
inches thick. The subsoil is pale brown silt loam about
11 inches thick. Basalt is at a depth of 24 inches. Depth
to basalt ranges from 20 to 40 inches. In some areas
depth to basalt ranges from 40 to 60 inches.

Included in this unit are small areas of Lickskillet soils
and Walla Walla soils, some of which have a hardpan at
a depth of 40 to 60 inches. Also included are small
areas of Anderly soils that have slopes of 1 to 12
percent or 20 to 35 percent. Included areas make up
about 25 percent of the total acreage.

Permeability of this Anderly soil is moderate. Available
water capacity is about 4 to 9 inches. 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 small grain. It
is also used as rangeland and wildlife habitat.

This unit is suited to nonirrigated crops. It is limited
mainly by the moderate depth to bedrock, droughtiness,
and the high hazard of water erosion. Although most of
this unit is farmed using a grain-fallow cropping system,
precipitation may be adequate to permit annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil in this unit is tilled when wet. Chiseling
or subsoiling can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-muich tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
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erosion. Reducing the distance between terraces also
helps to reduce erosion and increase conservation of
soil moisture. Because of slope and limited soil depth,
gradient terraces rather than level ones may be more
suitable.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainiy
bluebunch wheatgrass and Idaho fescue. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitation for seeding is slope.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

6E—Anderly silt loam, 20 to 35 percent slopes.
This moderately deep, well drained soil is on hillslopes. It
formed in loess. It is mainly on south- and west-facing
slopes. Elevation is 1,000 to 2,500 feet. The average
annual precipitation is 11 to 14 inches, the average
annual air temperature is 50 to 53 degrees F, and the
average frost-free period is 150 to 170 days.

Typically, the surface layer is brown silt loam about 13
inches thick. The subsoil is pale brown silt loam about
11 inches thick. Basalt is at a depth of 24 inches. Depth
to basalt ranges from 20 to 40 inches. In some areas
depth to basalt ranges from 40 to 60 inches.

Included in this unit are small areas of Lickskillet and
Walla Walla soils and Rock outcrop. Also included are
small areas of Anderly soils that have slopes of 12 to 20
percent or 35 to 50 percent and soils that are similar to
this Anderly soil but have 15 to 50 percent rock
fragments. Included areas make up about 25 percent of
the total acreage.

Permeability of this Anderly soil is moderate. Available
water capacity is about 4 to 9 inches. Effective rooting
depth is 20 to 40 inches. Runoff is rapid, and the hazard
of water erosion is high.

This unit is used as rangeland and wildlife habitat.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Idaho fescue. If the
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rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitation for seeding is slope.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Use of mechanical
treatment practices may be limited in the steeper parts
of this unit.

Slope may limit access by livestock and result in
overgrazing of the less sloping areas. Trails or walkways
can be constructed in some areas to encourage
livestock to graze in areas where access is limited.

7C—Anderly-Urban land complex, 7 to 12 percent
slopes. This map unit is on broad summits of hills.
Elevation is 1,100 to 1,500 feet. The average annual
precipitation is 13 to 14 inches, the average annual air
temperature is 51 to 53 degrees F, and the average
frost-free period is 160 to 170 days.

This unit is 60 percent Anderly silt loam and 30
percent Urban land.

Included in this unit are small areas of Lickskillet soils
and Walla Walla soils, some of which have a hardpan at
a depth of 40 to 60 inches. Also included are small
areas of Anderly soils that have slopes of 1 to 7 percent
or 12 to 20 percent. Included areas make up about 10
percent of the total acreage.

The Anderly soil is moderately deep and well drained.
It formed in loess. Typically, the surface layer is brown
silt loam about 13 inches thick. The subsoil is pale
brown silt loam about 11 inches thick. Basalt is at a
depth of 24 inches. Depth to basalt ranges from 20 to 40
inches. In some areas depth to basalt ranges from 40 to
60 inches.

Permeability of the Anderly soil is moderate. Available
water capacity is about 4 to 9 inches. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the
hazard of water erosion is moderate.

Urban land consists of areas where the soils are
largely covered by concrete, asphalt, buildings, or other
impervious surfaces that obscure or alter the soils so
that identification is not feasible.

If this unit is used for urban development, the main
limitations are the moderate depth to bedrock and slope.

Cuts needed to provide essentially level building sites
can expose bedrock. Erosion is a hazard in the steeper
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areas. Only the part of the site that is used for
construction should be disturbed. The risk of erosion is
increased if the soil is left exposed during site
development. Topsoil can be stockpiled and used to
reclaim areas disturbed during construction.

The moderate depth to bedrock increases the
possibility of failure of septic tank absorption fields.
Effluent from septic tank absorption fields can surface in
downslope areas and thus create a hazard to health.
Slope is a concern in installing septic tank absorption
fields. Absorption lines should be installed on the
contour.

8B—Athena silt loam, 1 to 7 percent slopes. This
deep, well drained soil is on broad summits of hills. 1t
formed in loess. Elevation is 1,500 to 2,300 feet. The
average annual precipitation is 15 to 20 inches, the
average annual air temperature is 48 to 52 degrees F,
and the average frost-free period is 130 to 190 days.

Typically, the surface layer is dark grayish brown silt
loam about 15 inches thick. The subsurface layer is dark
grayish brown silt loam about 11 inches thick. The upper
part of the subsoil is brown and light yellowish brown silt
loam about 20 inches thick, and the lower part to a
depth of 60 inches or more is light yellowish brown silt
loam. Depth to basalt is 60 inches or more. In some
areas depth to basalt ranges from 40 to 60 inches.

Included in this unit are small areas of Mondovi and
Waha soils. Also included are small areas of Athena
soils that have slopes of 7 to 12 percent. Included areas
make up about 5 percent of the total acreage.

Permeability of this Athena soil is moderate. Available
water capacity is about 11 to 13 inches. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

Most areas of this unit are used for nonirrigated crops.
A few areas are used for irrigated crops such as small
grain, alfalfa hay, and row crops. Some areas are used
as rangeland.

This unit is suited to nonirrigated crops and is cropped
annually using a small grain-pea rotation.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil in this unit is tilled when wet. Chiseling
or subsoiling can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
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melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

If this unit is used for irrigated crops, the main
limitations are the availability of irrigation water and the
moderate hazard of erosion.

Sprinkler irrigation is a suitable method of applying
water. Use of this method permits the even, controlled
application of water, reduces runoff, and minimizes the
risk of erosion. To avoid overirrigating and increasing the
risk of erosion, applications of irrigation water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain. Returning crop residue
to the soil or regularly adding other organic matter
improves fertility, reduces crusting, and increases the
water intake rate.

The potential plant community on this unit is mainly
Idaho fescue, bluebunch wheatgrass, and hawthorn.

8C—Athena silt loam, 7 to 12 percent slopes. This
deep, well drained soil is on broad summits of hills. It
formed in loess. Elevation is 1,500 to 2,300 feet. The
average annual precipitation is 15 to 20 inches, the
average annual air temperature is 48 to 52 degrees F,
and the average frost-free period is 130 to 190 days.

Typically, the surface layer is dark grayish brown silt
loam about 15 inches thick. The subsurface layer is dark
grayish brown silt loam about 11 inches thick. The upper
part of the subsoil is brown and light yellowish brown silt
loam, and the lower part to a depth of 60 inches or more
is light yellowish brown silt loam. Depth to basalt is 60
inches or more. In some areas depth to basalt ranges
from 40 to 60 inches.

Included in this unit are small areas of Waha soils.
Also included are small areas of Athena soils that have
slopes of 1 to 7 percent or 12 to 20 percent. Included
areas make up about 10 percent of the total acreage.

Permeability of this Athena soil is moderate. Available
water capacity is about 11 to 13 inches. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

This unit is used mainly for nonirrigated crops and is
cropped annually using a small grain-pea rotation. Some
areas are used as rangeland.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
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easily if the soil in this unit is tilled when wet. Chiseling
or subsoiling can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-muich tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. Reducing the distance between terraces also
helps to reduce erosion and increase conservation of
soil moisture.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
Idaho fescue, bluebunch wheatgrass, and hawthorn.

9C—Bocker very cobbly silt loam, 2 to 12 percent
slopes. This very shallow, well drained soil is on ridges
and plateaus of the Blue Mountains. It formed in
residuum mixed with loess. Elevation is 3,500 to 5,100
feet. The average annual precipitation is 17 to 35 inches,
the average annual air temperature is 40 to 45 degrees
F, and the average frost-free period is 60 to 110 days.

Typically, the surface layer is brown very cobbly silt
loam about 4 inches thick. The subsoil is brown very
cobbly silt loam about 3 inches thick. Basalt is at a depth
of 7 inches. Depth to basalt ranges from 4 to 10 inches.
In some areas the surface layer is stony.

Included in this unit are small areas of Albee, Anatone,
and Klicker soils. Included areas make up about 20
percent of the total acreage.

Permeability of this Bocker soil is moderate. Available
water capacity is about 0.5 inch to 1.5 inches. Effective
rooting depth is 4 to 10 inches. Runoff is medium, and
the hazard of water erosion is moderate.

This unit is used as rangeland and wildlife habitat.

The potential plant community on this unit is mainly
Sandberg bluegrass stiff sagebrush, and bluebunch
wheatgrass. The production of forage is limited by the
high content of rock fragments in the soil and the very
shallow depth to bedrock.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system. Use of mechanical treatment practices
generally is not practical because of the very shallow
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depth to bedrock and the high content of rock fragments
in the soil.

10D-—Bocker-Bridgecreek complex, 1 to 15
percent slopes. This map unit is on broad summits of
hills. Elevation is 3,300 to 4,300 feet. The average
annual precipitation is 17 to 25 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 60 to 100 days.

This unit is 45 percent Bocker very cobbly silt loam
and 35 percent Bridgecreek silt loam. The percentage
varies from one area to another. The soils occur as
patterned land, locally known as biscuit-scabland. The
Bocker soil occurs as scabland between and around the
areas of the Bridgecreek soil. The Bridgecreek soil is in
the form of circular mounds, or biscuits, that have a
convex surface and are deepest in the center.

Included in this unit are small areas of Albee, Anatone,
and Hankins soils. Also included are small areas of soils
that are similar to the Bridgecreek soil but have more
than 35 percent rock fragments. Included areas make up
about 20 percent of the total acreage.

The Bocker soil is very shallow and well drained. It
formed in residuum mixed with loess. Typically, 3 to 15
percent of the surface is covered with stones. The
surface layer is brown very cobbly silt loam about 4
inches thick. The subsoil is brown very cobbly silt loam
about 3 inches thick. Basalt is at a depth of 7 inches.
Depth to basalt ranges from 4 to 10 inches.

Permeability of the Bocker soil is moderate. Available
water capacity is about 0.5 inch to 1.5 inches. Effective
rooting depth is 4 to 10 inches. Runoff is medium, and
the hazard of water erosion is moderate.

The Bridgecreek soil is moderately deep and well
drained. It formed in loess and tuffaceous sediment.
Typically, the surface layer is dark grayish brown silt
loam about 10 inches thick. The upper 6 inches of the
subsoil is brown silt loam, the next 10 inches is brown
and pale brown silty clay loam, and the lower part to a
depth of 32 inches is dark brown clay. Tuff is at a depth
of 32 inches. Depth to tuff ranges from 20 to 40 inches.
In some areas basalt is at a depth of 20 to 40 inches.

Permeability of the Bridgecreek soil is very slow.
Available water capacity is about 3.5 to 8.5 inches.
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 wildlife habitat.

The potential plant community on the Bocker soil is
mainly Sandberg bluegrass, stiff sagebrush, and
bluebunch wheatgrass. The potential plant community on
the Bridgecreek soil is mainly idaho fescue, bluebunch
wheatgrass, and prairie junegrass. The production of
forage is limited by the high content of rock fragments
and the very shallow depth of the Bocker soil.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
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grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

The suitability of this unit for rangeland seeding or
other mechanical or chemical treatment is poor. The
main limitation for treatment is the interspersed areas of
stony Bocker soil. The plants selected for seeding
should meet the seasonal requirements for livestock or
wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system.

11F—Bowlus-Buckcreek association, 40 to 70
percent slopes. This map unit is on hillslopes in the
foothills of the Blue Mountains. Slopes are convex and
generally are north- or east-facing. Elevation is 2,000 to
3,800 feet. The average annual precipitation is 20 to 30
inches, the average annual air temperature is 41 to 45
degrees F, and the average frost-free period is 60 to 100
days.

This unit is 50 percent Bowlus silt loam and 25
percent Buckcreek silt loam. The percentage varies from
one area to another.

included in this unit are small areas of Gwin, Kahler,
Umatilla, and Waha soils. Also included are small areas
of Rock outcrop and Bowlus and Buckcreek soils that
have slopes of less than 40 percent or more than 70
percent. Included areas make up about 25 percent of the
total acreage.

The Bowlus soil is deep and well drained. It formed in
loess and colluvium. It generally is in concave positions
and on toe slopes. Typically, the surface layer is very
dark gray and very dark grayish brown silt loam about 19
inches thick. The upper 23 inches of the subsoil is very
dark grayish brown silt loam, and the lower 18 inches is
yellowish brown very cobbly silty clay loam. In some
areas depth to basalt ranges from 40 to 60 inches.

Permeability of the Bowlus soil is moderate. Available
water capacity is about 10 to 14 inches. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high.

The Buckcreek soil is moderately deep and well
drained. It formed in loess and colluvium. It generally is
in convex positions. Typically, the surface layer is very
dark gray silt loam about 11 inches thick. The upper 12
inches of the subsoil is very dark grayish brown cobbly
silt loam, and the lower 13 inches is brown very cobbly
silty clay loam. Basalt is at a depth of 36 inches. Depth
to basalt ranges from 20 to 60 inches.

Permeability of the Buckcreek soil is moderate.
Available water capacity is about 2.5 to 8.0 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high.

This unit is used for wildlife habitat and rangeland.
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The potential plant community on the Bowlus soil is
mainly ldaho fescue, hawthorn, and common snowberry.
The potential plant community on the Buckcreek soil is
mainly Idaho fescue, bluebunch wheatgrass, and
common snowberry. The production of forage is limited
by the large amount of woody shrubs present.

The soils in this unit support heavy plant cover and
offer limited grazing for livestock. The inclusions of
shallower soils on south- or west-facing slopes are less
bushy and more likely to be used by livestock.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Mechanical treatment is
not practical, because the surface is stony and the
slopes are steep.

Steepness of slope and rock outcroppings limit access
by livestock and promote overgrazing of the less sloping
areas. Trails or walkways can be constructed in some
areas 10 encourage livestock grazing in areas where
access is limited.

12C—Bridgecreek silt loam, 1 to 12 percent slopes.
This moderately deep, well drained soil is on terraces. It
formed in loess and tuffaceous sediment. Elevation is
3,300 to 4,300 feet. The average annual precipitation is
15 to 25 inches, the average annual air temperature is
40 to 45 degrees F, and the average frost-free period is
50 to 100 days.

Typically, the surface layer is dark grayish brown silt
loam about 10 inches thick. The upper 6 inches of the
subsoil is brown silt loam, the next 10 inches is brown
and pale brown silty clay loam, and the lower part to a
depth of 32 inches is dark brown clay. Tuff is at a depth
of 32 inches. Depth to tuff ranges from 20 to 40 inches.
In some areas basalt is at a depth of 20 to 40 inches.

Included in this unit are small areas of Albee, Anatone,
Bocker, and Hankins soils. Included areas make up
about 10 percent of the total acreage.

Permeability of this Bridgecreek soil is very slow.
Available water capacity is about 3.5 to 8.5 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
medium, and the hazard of water erosion is moderate.

Most areas of this unit are used as rangeland and
wildlife habitat. A few areas are used for nonirrigated
small grain.

The potential plant community on this unit is mainly
Idaho fescue, bluebunch wheatgrass, and prairie
junegrass. If the rangeland is overgrazed, the proportion
of preferred forage plants decreases and that of less
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preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitation for seeding is the
very slow permeability. Because of the high clay content
and very slow permeability of the soil in this unit, seeding
with heavy equipment should be restricted to drier
periods to reduce erosion, compaction, and rutting. The
plants selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

12E—Bridgecreek silt ioam, 12 to 35 percent
slopes. This moderately deep, well drained soil is on
terrace scarps. It formed in loess and tuffaceous
sediment. It is mainly on south- and west-facing slopes.
Elevation is 3,300 to 4,300 feet. The average annual
precipitation is 15 to 25 inches, the average annual air
temperature is 40 to 45 degrees F, and the average
frost-free period is 50 to 100 days.

Typically, the surface layer is dark grayish brown silt
loam about 10 inches thick. The upper 6 inches of the
subsoil is brown silt loam, the next 10 inches is brown
and pale brown silty clay loam, and the lower part to a
depth of 32 inches is dark brown clay. Tuff is at a depth
of 32 inches. Depth to tuff ranges from 20 to 40 inches.
In some areas basalt is at a depth of 20 to 40 inches.

Included in this unit are small areas of Albee, Anatone,
and Hankins soils. Also included are small areas of
Bridgecreek soils that have slopes of 1 to 12 percent or
35 to 50 percent. Included areas make up about 25
percent of the total acreage.

Permeability of this Bridgecreek soil is very slow.
Available water capacity is about 3.5 to 8.5 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high.

This unit is used as rangeland and wildlife habitat.

The potential plant community on this unit is mainly
Idaho fescue, bluebunch wheatgrass, and prairie
junegrass. If the rangeland is overgrazed, the proportion
of preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

The suitability of this unit for rangeland seeding is
poor. The main limitations for seeding are the steepness
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of slope, the high clay content, and the very slow
permeability. Seeding with heavy equipment should be
restricted to the drier periods and to the more gently
sloping areas to reduce erosion, compaction, and rutting.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

13F—Buckcreek-Gwin association, 45 to 70
percent slopes. This map unit is on hillslopes in the
foothills of the Blue Mountains (fig. 4). Elevation is 2,000
to 4,200 feet. The average annual precipitation is 20 to
30 inches, the average annual air temperature is 41 to
47 degrees F, and the average frost-free period is 60 to
120 days.

This unit is 55 percent Buckcreek silt loam and 15
percent Gwin very cobbly silt loam.

Included in this unit are small areas of Bowlus, Kahler,
Rockly, and Umatilla soils and small areas of moderately
deep silty clay loam. Also included are small areas of
Rock outcrop, soils that are similar to the Buckcreek soil
but that have less than 35 percent rock fragments, and
Buckcreek and Gwin soils that have slopes of 30 to 45
percent. Included areas make up about 30 percent of the
total acreage.

The Buckcreek soil is moderately deep and well
drained. It formed in loess and colluvium on north- and
east-facing slopes. Typically, the surface layer is very
dark gray silt loam about 11 inches thick. The upper 12
inches of the subsoil is very dark grayish brown cobbly
silt loam, and the lower 13 inches is brown very cobbly
silty clay loam. Basalt is at a depth of 36 inches. Depth
to basalt ranges from 20 to 60 inches.

Permeability of the Buckcreek soil is moderate.
Available water capacity is about 2.5 to 8.0 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high.

The Gwin soil is shallow and well drained. It formed in
colluvium, residuum, and loess on south- and west-facing
slopes. Typically, 3 to 15 percent of the surface is
covered with stones. The surface layer is dark grayish
brown extremely stony silt loam about 7 inches thick.
The subsoil is brown very cobbly silty clay loam about 6
inches thick. Basalt is at a depth of 13 inches. Depth to
basalt ranges from 10 to 30 inches.

Permeability of the Gwin soil is moderately slow.
Available water capacity is about 1.5 to 2.5 inches.
Effective rooting depth is 10 to 20 inches. Runoff is
rapid, and the hazard of water erosion is high.

This unit is used as rangeland and wildlife habitat.

The potential plant community on the Buckcreek soil is
mainly Idaho fescue, bluebunch wheatgrass, and
Sandberg bluegrass. The potential plant community on
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Figure 4.—Typical area of Buckcreek-Gwin association, 45 to 70 percent slopes.

the Gwin soil is mainly bluebunch wheatgrass and
Sandberg bluegrass. The production of forage is limited
by the high content of rock fragments and shallow depth
to bedrock in the Gwin soil.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred

forage plants have achieved sufficient growth to
withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Mechanical treatment is
not practical, because the surface is stony and the
slopes are steep.

Steepness of slope and rock outcroppings limit access
by livestock and promote overgrazing of the less sloping
areas. Trails or walkways can be constructed in some
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areas to encourage livestock grazing in areas where
access is limited.

14B—Burbank loamy fine sand, 0 to 5 percent
slopes. This deep, excessively drained soil is on strath
terraces of the Columbia River. It formed in gravelly
aliuvial deposits mantled by eolian sand. Elevation is 550
to 650 feet. The average annual precipitation is 8 to 10
inches, the average annual air temperature is 52 to 54
degrees F, and the average frost-free period is 160 to
190 days.

Typically, the surface layer is brown loamy fine sand
about 6 inches thick. The upper 19 inches of the
underlying material is brown loamy fine sand, the next 5
inches is light brownish gray very gravelly loamy fine
sand, and the lower part to a depth of 60 inches or more
is dark gray extremely gravelly sand.

Included in this unit are about 10 percent soils that are
similar to this Burbank soil but have a fine sandy loam
surface layer and 5 percent Quincy soils, most of which
have a gravelly substratum.

Permeability of this Burbank soil is rapid to a depth of
30 inches and very rapid below this depth. Available
water capacity is about 1.5 to 3.5 inches. 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.

Most areas of this unit are used for irrigated crops,
mainly Irish potatoes, alfalfa hay, corn for grain and
silage, and small grain. Some areas are used as
rangeland and for pasture, wildlife habitat, and homesite
development.

This unit is suited to irrigated crops. It is limited mainly
by low natural fertility, low available water capacity, very
rapid permeability, and the high hazard of soil blowing.

Because the water intake rate is rapid, sprinkler or drip
irrigation is best suited to this unit. Center pivot irrigation
systems commonly are used. Use of these systems
permits the even, controlled application of water,
reduces runoff, and minimizes the risk of erosion. To
avoid overirrigating and leaching of plant nutrients,
applications of irrigation water should be adjusted to the
available water capacity, the water intake rate, and the
crop needs. Because the soil is droughty, the
applications of water should be light and frequent. Use
of pipe, ditch lining, or drop structures in irrigation
ditches facilitates irrigation and reduces ditch erosion
and seepage.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain, corn, or potatoes.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain soil
tilth. Other practices that can be used to reduce soil
blowing are establishing windbreaks, growing winter
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cover crops, using minimum tillage, properly timing
irrigation, keeping the soil rough and cloddy when it is
not protected by plant cover, and cultivating, planting,
and conducting other farming practices at right angle to
the prevailing wind. Blowout areas can be treated by
disking in straw and seeding adapted grasses. If
irrigation is used, most climatically adapted trees and
shrubs can be grown. Among the trees and shrubs that
are suitable for windbreaks are Russian-olive, Rocky
Mountain juniper, and honeysuckle.

If this unit is used for pasture, use of proper stocking
rates and pasture rotation help to keep the pasture in
good condition. Grazing when the soil is too moist or too
dry may result in compaction of the surface layer, poor
tilth, or excessive erosion.

Sprinkler irrigation is a suitable method of applying
water. Water should be applied in amounts large enough
to wet the root zone but small enough to minimize
leaching of plant nutrients.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, and antelope
bitterbrush. The production of forage is limited by low
rainfall and low natural fertility.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure. The risk of soil blowing
increases significantly if the soil in this unit is overgrazed.
Because the soil is susceptible to displacement when
dry, grazing should be done when the soil is moist to
minimize soil blowing and damage to forage plants. In
general, winter is the best season for grazing.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are the
high hazard of soil blowing and low rainfall. The plants
selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and brush management. Brush management improves
deteriorated areas of rangeland that are producing more
woody shrubs than were present in the potential plant
community. Areas where brush is managed by
prescribed burning or by chemical or mechanical
methods may be subject to a greater risk of erosion.
This unit is limited for livestock watering ponds and other
water impoundments because of the seepage potential.

If this unit is used for homesite development, the main
limitations are low rainfall, the high hazard of soil
blowing, low available water capacity, and the high
content of coarse fragments in the soil.

Excavation for houses and access roads in places
exposes material that is highly susceptible to soil
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blowing. Revegetating disturbed areas around
construction sites as soon as feasible helps to control
soil blowing.

In summer, irrigation is needed for lawn grasses,
shrubs, vines, shade trees, and ornamental trees. It is
difficult to establish plants in areas where the surface
layer has been removed, exposing the very gravelly
underlying material. Mulching and fertilizing cut areas
help to establish plants.

If the sail in this unit is used as a base for roads and
streets, the upper part of the soil can be mixed with the
underlying sand and gravel to increase its strength and
stability. Cutbanks are not stable and are subject to
slumping. To prevent cutbanks from caving in,
excavations may require special retainer walls.

If the density of housing is high, community sewage
systems are needed to prevent contamination of water
supplies as a result of seepage from onsite sewage
disposal systems.

15B—Burke silt loam, 1 to 7 percent slopes. This
moderately deep, well drained soil is on terraces. It
formed in loess over cemented alluvium. Elevation is 650
to 1,300 feet. The average annual precipitation is about
8 to 10 inches, the average annual air temperature is 50
to 54 degrees F, and the average frost-free period is 150
to 170 days.

Typically, the surface layer is pale brown coarse silt
loam about 8 inches thick. The subsoil is pale brown
coarse silt loam about 10 inches thick. The substratum is
light gray silt loam 8 inches thick over a hardpan. Depth
to the hardpan ranges from 20 to 40 inches. In some
areas the surface layer is very fine sandy loam or fine
sandy loam.

Included in this unit are small areas of Shano soils and
soils that have a hardpan at a depth of less than 20
inches or at a depth of 40 to 60 inches. Also included
are small areas of Burke soils that have slopes of 7 to
20 percent. Included areas make up about 25 percent of
the total acreage.

Permeability of this Burke soil is moderate to a depth
of 26 inches and very slow below this depth. Available
water capacity is about 4 to 8 inches. 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.

Most areas of this unit are used for nonirrigated small
grain, rangeland, and wildlife habitat. A few areas are
used for irrigated crops such as small grain, alfalfa hay,
corn for grain and silage, and Irish potatoes.

This unit is suited to nonirrigated crops. It is limited by
the moderate depth to the hardpan and the moderate
hazards of water erosion and soil blowing. Because
precipitation is not sufficient for annual cropping, a
cropping system that includes small grain and summer
faliow is most suitable.
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The main cropland management needs are to
minimize soil blowing and to conserve soil moisture for
plant growth.

Erosion is reduced if fall grain is seeded early, stubble-
mulch tillage is used, and tillage and seeding are on the
contour or across the slope. Also, waterways should be
shaped and seeded to perennial grass. Maintaining crop
residue on or near the surface reduces runoff, reduces
soil blowing, and helps to maintain soil tilth and organic
matter content.

Limiting tillage for seedbed preparation and weed
control conserves moisture and reduces the
susceptibility of the soil to blowing. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

If this unit is used for irrigated crops, it is limited mainly
by the availability of irrigation water, the presence of a
hardpan, and the moderate hazards to soil blowing and
water erosion.

Sprinkler and drip irrigation systems are the most
suitable methods of applying water. Center pivot systems
commonly are used. Use of these systems permits the
even, controlled application of water, reduces runoff, and
minimizes the risk of erosion. To avoid overirrigating and
increasing the risk of water erosion or developing a
perched water table, applications of irrigation water
should be adjusted to the available water capacity, the
water intake rate, and the crop needs.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain, corn, or potatoes.
Returning crop residue to the soil or regularly adding
other organic matter improves fertility, reduces crusting,
and increases the water intake rate.

Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, properly timing irrigation,
stripcropping in nonirrigated areas, keeping the soil
rough and cloddy when it is not protected by plant cover,
and conducting tillage and other farming operations at
right angle to the prevailing wind. Blowout areas can be
treated by disking in straw and seeding adapted grasses.
If irrigation is used, most climatically adapted trees and
shrubs can be grown for windbreaks. Among the trees
and shrubs that are suitable are Lombardy poplar, Rocky
Mountain juniper, and Tatarian honeysuckle.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg biuegrass. The
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production of forage is limited by low natural fertility and
low rainfall.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are low
rainfall and the moderate hazard of soil blowing. The
plants selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion.

15C—Burke silt loam, 7 to 12 percent slopes. This
moderately deep, well drained soil is on terraces. It
formed in loess over cemented alluvium. Elevation is 650
to 1,300 feet. The average annual precipitation is about
8 to 10 inches, the average annual air temperature is 50
to 54 degrees F, and the average frost-free period is 150
to 170 days.

Typically, the surface layer is pale brown coarse silt
loam about 8 inches thick. The subsoil is paie brown
coarse silt loam about 10 inches thick. The substratum is
light gray silt loam 8 inches thick over a hardpan. Depth
to the hardpan ranges from 20 to 40 inches. In some
areas the surface layer is very fine sandy loam or fine
sandy loam.

Included in this unit are small areas of Shano soils and
soils that have a hardpan at a depth of iess than 20
inches or at a depth of 40 to 60 inches. Also included
are small areas of Burke soils that have slopes of 1 to 7
percent or 12 to 30 percent. Included areas make up
about 25 percent of the total acreage.

Permeability of the Burke soil is moderate to a depth
of 26 inches and very slow below this depth. Available
water capacity is about 4 to 8 inches. 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.

Most areas of this unit are used for nonirrigated small
grain, rangeland, and wildlife habitat. A few areas are
used for irrigated crops such as small grain, alfalfa hay,
corn for grain and silage, and Irish potatoes.

This unit is suited to nonirrigated crops. It is limited by
the moderate depth to the hardpan and the moderate
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hazards of water erosion and soil blowing. Because
precipitation is not sufficient for annual cropping, a
cropping system that includes small grain and summer
fallow is most suitable.

The main needs in cropland management are to
protect the soil from water erosion and soil blowing and
to conserve soil moisture for plant growth.

Erosion is reduced if fall grain is seeded early, stubble-
mulch tillage is used, and tillage and seeding are on the
contour or across the slope. Also, waterways should be
shaped and seeded to perennial grass. Maintaining crop
residue on or near the surface reduces runoff, reduces
soil blowing, and helps to maintain soil tilth and organic
matter content.

Limiting tillage for seedbed preparation and weed
control conserves moisture and reduces the
susceptibility of the soil to blowing. A tillage pan forms
easily if the soil in this unit is tilled when wet. Chiseling
or subsoiling can be used to break up the pan.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass. The
production of forage is limited by low natural fertility and
low rainfall.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are low
rainfall and the moderate hazard of soil blowing. The
plants selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion.

If this unit is used for irrigated crops, it is limited mainly
by the availability of irrigation water, the presence of a
hardpan, and the moderate hazards of water erosion and
soil blowing.

Sprinkler or drip irrigation is the most suitable method
of applying water. Center pivot systems commonly are
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used. Use of these systems permits the even, controlled
application of water, reduces runoff, and minimizes the
risk of water erosion. To avoid overirrigating and
increasing the risk of water erosion, applications of
irrigation water should be adjusted to the available water
capacity, the water intake rate, and the crop needs.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain, corn, or potatoes.
Returning crop residue to the soil or regularly adding
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Practices that can
be used to reduce soil blowing are establishing
windbreaks, keeping the soil rough and cloddy when it is
not protected by plant cover, stripcropping in nonirrigated
areas, and conducting tillage and other farming
operations at right angle to the prevailing wind. Blowout
areas can be treated by disking in straw and seeding
adapted grasses. If irrigation is used, most climatically
adapted trees and shrubs can be grown for windbreaks.
Among the trees and shrubs that are suitable are
Lombardy poplar, Rocky Mountain juniper, and Tatarian
honeysuckle.

15E—Burke silt loam, 12 to 30 percent slopes. This
moderately deep, well drained soil is on terrace scarps. It
formed in loess over cemented alluvium. Elevation is 650
to 1,300 feet. The average annual precipitation is about
8 to 10 inches, the average annual air temperature is 50
to 54 degrees F, and the average frost-free period is 150
to 170 days.

Typically, the surface layer is pale brown coarse silt
loam about 8 inches thick. The subsoil is pale brown
coarse silt loam about 10 inches thick. The substratum is
light gray silt loam 8 inches thick over a hardpan. Depth
to the hardpan ranges from 20 to 40 inches. In some
areas the surface layer is very fine sandy loam or fine
sandy loam.

Included in this unit are small areas of Shano soils and
soils that have a hardpan at a depth of less than 20
inches or at a depth of 40 to 60 inches. Also included
are small areas of Burke soils that have slopes of 1 to
12 percent. Included areas make up about 25 percent of
the total acreage.

Permeability of the Burke soil is moderate to a depth
of 26 inches and very slow below this depth. Available
water capacity is about 4 to 8 inches. 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.

This unit is used as rangeland, for nonirrigated small
grain, and as wildlife habitat.

This unit is suited to nonirrigated crops. It is limited by
the high hazard of water erosion, the moderate hazard of
soil blowing, and slope. Because precipitation is not
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sufficient for annual cropping, a cropping system that
includes small grain and summer fallow is most suitable.

The main needs in cropland management are to
protect the soil from water erosion and soil blowing and
to conserve soil moisture for plant growth.

Erosion is reduced if fall grain is seeded early, stubble-
mulch tillage is used, and tillage and seeding are on the
contour or across the slope. Also, waterways should be
shaped and seeded to perennial grass. Maintaining crop
residue on or near the surface reduces runoff, reduces
soil blowing, and helps to maintain soil tilth and organic
matter content.

Limiting tillage for seedbed preparation and weed
control conserves moisture and reduces the
susceptibility of the soil to blowing. A tillage pan forms
easily if the soil in this unit is tilled when wet. Chiseling
or subsoiling can be used to break up the pan.

Other practices that can be used to reduce soil
blowing are establishing windbreaks; stripcropping,
where feasible; keeping the soil rough and cloddy when
it is not protected by plant cover; and conducting tillage
and other farming operations at right angle to the
prevailing wind. Blowout areas can be treated by disking
in straw and seeding adapted grasses. If irrigation is
used, most climatically adapted trees and shrubs can be
grown for windbreaks. Among the trees and shrubs that
are suitable are Lombardy poplar, Scotch pine, and
Tatarian honeysuckle.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration. To reduce erosion and
increase the conservation of soil moisture, leave more
residue on the surface. Crops respond to nitrogen,
phosphorous, and sulfur fertilizer.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass. The
production of forage is limited by low natural fertility and
low rainfall.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are low
rainfall, the moderate hazard of soil biowing, and slope.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
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managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion. Use of mechanical treatment practices may be
limited in the steeper areas of this unit.

Slope may limit access by livestock and result in
overgrazing of the less sloping areas. Trails or walkways
can be constructed in some areas to encourage
livestock to graze in areas where access is limited.

16B—Cantala silt loam, 1 to 7 percent slopes. This
deep, well drained soil is on broad summits of hills. It
formed in loess and old alluvium. Elevation is 1,100 to
3,100 feet. The average annual precipitation is 10 to 16
inches, the average annual air temperature is 47 to 52
degrees F, and the average frost-free period is 125 to
165 days.

Typically, the surface layer is brown silt loam about 16
inches thick. The subsoil is yellowish brown silt loam
about 29 inches thick. The substratum to a depth of 60
inches or more is pale brown loam. In some areas
bedrock is at a depth of 40 to 60 inches.

Included in this unit are small areas of Condon,
Lickskillet, and Morrow soils. Also included are small
areas of Cantala soils that have slopes of 7 to 12
percent. Included areas make up about 15 percent of the
total acreage.

Permeability of this Cantala soil is moderate. Available
water capacity is about 10 to 13 inches. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

This unit is used for nonirrigated small grain. Some
areas are used as rangeland.

This unit is suited to nonirrigated crops. It is limited by
the moderate hazard of water erosion. Because
precipitation is not sufficient for annual cropping, a
cropping system that includes small grain and summer
fallow is most suitable.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil in this unit is tilled when wet. Chiseling
or subsoiling can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration. Crops respond to nitrogen,
phosphorous, and sulfur fertilizer.
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The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass.

16C—Cantala silt loam, 7 to 12 percent slopes. This
deep, well drained soil is on broad summits of hills. It
formed in loess and old alluvium. It is on north- and east-
facing slopes. Elevation is 1,100 to 3,100 feet. The
average annual precipitation is 10 to 16 inches, the
average annual air temperature is 47 to 52 degrees F,
and the average frost-free period is 125 to 165 days.

Typically, the surface layer is brown silt loam about 16
inches thick. The subsoil is yellowish brown silt loam
about 29 inches thick. The substratum to a depth of 60
inches or more is brown loam. In some areas bedrock is
at a depth of 40 to 60 inches.

Included in this unit are small areas of Condon,
Lickskillet, and Morrow soils. Also included are small
areas of Cantala soils that have slopes of 1 to 7 percent
or 12 to 20 percent. Included areas make up about 20
percent of the total acreage.

Permeability of this Cantala soil is moderate. Available
water capacity is about 10 to 13 inches. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

This unit is used for nonirrigated small grain. Some
areas are used as rangeland.

This unit is suited to nonirrigated crops. It is limited by
the moderate hazard of water erosion. Because
precipitation is not sufficient for annual cropping, a
cropping system that includes small grain and summer
fallow is most suitable.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil in this unit is tilled when wet. Chiseling
or subsoiling can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. Reducing the distance between terraces also
helps to reduce erosion and increase conservation of
soil moisture.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass.
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16D—Cantala silt loam, 12 to 20 percent slopes.
This deep, well drained soil is on hillslopes. It formed in
loess and old alluvium. It is on north- and east-facing
slopes. Elevation is 1,100 to 3,100 feet. The average
annual precipitation is 10 to 16 inches, the average
annual air temperature is 47 to 52 degrees F, and the
average frost-free period is 125 to 165 days.

Typically, the surface layer is brown silt loam about 16
inches thick. The subsoil is yellowish brown silt loam
about 29 inches thick. The substratum to a depth of 60
inches or more is pale brown loam. In some areas
bedrock is at a depth of 40 to 60 inches.

Included in this unit are small areas of Condon,
Lickskillet, and Morrow soils. Also included are small
areas of Cantala soils that have slopes of 7 to 12
percent or 20 to 35 percent. Included areas make up
about 20 percent of the total acreage.

Permeability of this Cantala soil is moderate. Available
water capacity is about 10 to 13 inches. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high.

This unit is used for nonirrigated small grain and as
rangeland.

This unit is suited to nonirrigated crops. It is limited
mainly by the high hazard of water erosion. Because
precipitation is not sufficient for annual cropping, a
cropping system that includes small grain and summer
fallow is most suitable.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil in this unit is tilled when wet. Chiseling
or subsoiling can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. Reducing the distance between terraces also
helps to reduce erosion and increase conservation of
soil moisture.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration. Crops respond to nitrogen,
phosphorous, and sulfur fertilizer.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
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plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitation for seeding is slope.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

16E—Cantala silt loam, 20 to 35 percent slopes.
This deep, well drained soil is on hillslopes. It formed in
loess and old alluvium. it is on north- and east-facing
slopes. Elevation is 1,100 to 3,100 feet. The average
annual precipitation is 10 to 16 inches, the average
annual air temperature is 47 to 52 degrees F, and the
average frost-free period is 125 to 165 days.

Typically, the surface layer is brown silt loam about 16
inches thick. The subsoil is yellowish brown silt loam
about 29 inches thick. The substratum to a depth of 60
inches or more is pale brown loam. In some areas
bedrock is at a depth of 40 to 60 inches.

Included in this unit are small areas of Condon,
Lickskillet, Morrow, and Wrentham soils. Also included
are small areas of Rock outcrop and Cantala soils that
have slopes of 12 to 20 percent or 35 to 50 percent.
Included areas make up about 25 percent of the total
acreage.

Permeability of this Cantala soil is moderate. Available
water capacity is about 10 to 13 inches. 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 and for nonirrigated
small grain.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitation for seeding is slope.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Use of mechanical
treatment practices in some areas may not be practical
because of the steepness of slope.



Umatilla County Area, Oregon

Slope may limit access by livestock and result in
overgrazing of the less sloping areas. Trails or walkways
can be constructed in some areas to encourage
livestock to graze in areas where access is limited.

If this unit is used for nonirrigated crops, the main
limitations are slope and the high hazard of water
erosion. Because precipitation is not sufficient for annual
cropping, a cropping system that includes small grain
and summer fallow is most suitable; however, because
of the steepness of slope and high hazard of erosion,
the more steeply sloping areas of this unit should be
planted to permanent vegetation.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil in this unit is tilled when wet. Chiseling
or subsoiling can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of grassed waterways. Leaving crop residue
on or near the surface helps to conserve moisture,
maintain tilth, and control erosion. On long slopes,
chiseling the stubble in fall slows runoff and reduces soil
loss in years when the snow melts rapidly while the soil
is still frozen. Chiseling also promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

17A—Catherine Variant-Catherine silt loams, 0 to 3
percent slopes. This map unit is on flood plains.
Elevation is 600 to 1,300 feet. The average annual
precipitation is 11 to 16 inches, the average annual air
temperature is 50 to 54 degrees F, and the average
frost-free period is 155 to 195 days.

This unit is about 50 percent Catherine Variant silt
loam and 25 percent Catherine silt loam. The percentage
varies from one area to another.

Included in this unit are small areas of Hermiston,
Pedigo, and Powder soils. Also included are small areas
of soils that are similar to the Catherine Variant soils but
that have gravel at a depth of less than 20 inches.
Included areas make up about 25 percent of the total
acreage.

The Catherine Variant soil is deep and poorly drained.
It formed in mixed alluvium. Typically, the surface layer is
dark grayish brown and grayish brown silt loam about 7
inches thick. The subsurface layer is dark grayish brown
and grayish brown silt loam about 18 inches thick. The
substratum to a depth of 60 inches or more is grayish
brown and brown very gravelly silt loam. In some areas
the surface layer is silty clay loam.

Permeability of the Catherine Variant soil is moderate.
Available water capacity is about 8 to 12 inches.
Effective rooting depth is 60 inches or more for water-
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tolerant plants but is limited to depths between 12 and
48 inches for non-water-tolerant plants. Runoff is slow,
and the hazard of water erosion is slight. A seasonal
high water table fluctuates between depths of 0 and 48
inches throughout the year. This soil is subject to brief
periods of flooding in winter and spring.

The Catherine soil is deep and somewhat poorly
drained. It formed in mixed alluvium. Typically, the
surface layer is dark grayish brown and grayish brown
silt loarn about 22 inches thick. The subsoil is grayish
brown silt loam about 3 inches thick. The upper 15
inches of the substratum is grayish brown silt loam, and
the lower part to a depth of 60 inches or more is grayish
brown gravelly silt loam.

Permeability of the Catherine soil is moderate.
Available water capacity is about 10 to 14 inches.
Effective rooting depth is 60 inches or more for water-
tolerant plants but is limited to depths between 24 and
48 inches for non-water-tolerant plants. Runoff is slow,
and the hazard of water erosion is slight. A seasonal
high water table fluctuates between depths of 24 and 48
inches in winter and spring. This soil is subject to brief
periods of flooding in winter and spring.

Most areas of this unit are used for pasture. A few
areas are used for homesite development and as
rangeland. The unit is limited mainly by wetness and the
hazard of flooding.

Wetness limits the choice of plants and the period of
cutting or grazing and increases the risk of winterkill.
Proper stocking rates, pasture rotation, and restricting
grazing to the drier areas of this unit help to keep the
pasture in good condition and to protect the soil from
erosion. Grazing when the soil is moist results in
compaction of the surface layer, poor tilth, and excessive
runoff.

This unit has a high water table during the growing
season and is subirrigated in many areas; however, if
supplemental irrigation is necessary, sprinkler systems
generally are most suitable. Use of these systems
permits the even, controlled application of water,
reduces runoff, and minimizes the risk of erosion. To
avoid overirrigating, raising the water table, and
increasing the risk of erosion, applications of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs.

If gravity irrigation systems are used, leveling is
needed in sloping areas for the efficient application and
removal of irrigation water. Use of pipe, ditch lining, or
drop structures in irrigation ditches facilitates irrigation
and reduces ditch erosion.

If this unit is used for homesite development, the main
limitations are wetness and the hazard of flooding.

The water table increases the possibility of failure of
septic tank absorption fields. If the density of housing is
high, community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.
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If this unit is used as building sites, drainage or special
design is needed to overcome the limitation imposed by
the water table.

Dikes and channels that have outlets for floodwater
can be used to protect buildings and onsite sewage
disposal systems from flooding. Roads and streets
should be located above the expected flood level.

The potential plant community on this unit is mainly
tufted hairgrass, sedge, and Baltic rush.

18B—Condon silt loam, 1 to 7 percent slopes. This
moderately deep, well drained soil is on broad summits
of hills. It formed in loess. Elevation is 1,100 to 2,400
feet. The average annual precipitation is 10 to 14 inches,
the average annual air temperature is 47 to 52 degrees
F, and the average frost-free period is 125 to 165 days.

Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil is brown and light yellowish
brown silt loam about 22 inches thick. Basalt is at a
depth of 30 inches. Depth to basalt ranges from 20 to 40
inches. In some areas depth to basalt ranges from 40 to
60 inches.

Included in this unit are small areas of Bakeoven and
Lickskillet soils. Also included are small areas of Condon
soils that have slopes of 7 to 12 percent and soils that
are similar to this Condon soil but that have 15 to 50
percent rock fragments. Included areas make up about
15 percent of the total acreage.

Permeability of this Condon soil is moderate. Available
water capacity is about 4 to 9 inches. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the
hazard of water erosion is moderate.

Most areas of this unit are used for nonirrigated small
grain. A few areas are used as rangeland and wildlife
habitat.

This unit is suited to nonirrigated crops. It is limited
mainly by the moderate depth to bedrock and the
moderate hazard of water erosion. Although most of this
unit is farmed using a grain-fallow cropping system,
precipitation may be adequate to permit annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil in this unit is tilled when wet. Chiseling
or subsoiling can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. On long slopes, chiseling the stubble in fall
slows runoff and reduces soil loss in years when the
snow melts rapidly while the soil is still frozen. Chiseling
also promotes better aeration.

Soil Survey

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The plants selected for seeding should
meet the seasonal requirements of livestock or wildlife,
or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

18C—Condon silt loam, 7 to 12 percent slopes.
This moderately deep, well drained soil is on broad
summits of hills. It formed in loess. Elevation is 1,100 to
2,400 feet. The average annual precipitation is 10 to 14
inches, the average annual air temperature is 47 to 52
degrees F, and the average frost-free period is 125 to
165 days.

Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil is brown and light yellowish
brown silt loam about 22 inches thick. Basalt is at a
depth of 30 inches. Depth to basalt ranges from 20 to 40
inches. In some areas depth to basalt ranges from 40 to
60 inches.

Included in this unit are small areas of Bakeoven,
Cantala, and Lickskillet soils. Also included are small
areas of Condon soils that have slopes of 1 to 7 percent
or 12 to 20 percent and soils that are similar to this
Condon soil but that have 15 to 50 percent rock
fragments. Included areas make up about 25 percent of
the total acreage.

Permeability of this Condon soil is moderate. Available
water capacity is about 4 to 9 inches. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the
hazard of water erosion is moderate.

Most areas of this unit are used for nonirrigated small
grain. A few areas are used as rangeland and wildlife
habitat.

This unit is suited to nonirrigated crops. It is limited
mainly by the moderate depth to bedrock and the
moderate hazard of water erosion. Although most of this
unit is farmed using a grain-fallow cropping system,
precipitation may be adequate to permit annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.
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Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil in this unit is tilled when wet. Chiseling
or subsoiling can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tiliage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. Reducing the distance between terraces also
helps to reduce erosion and increase conservation of
soil moisture.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration. Crops respond to nitrogen,
phosphorous, and sulfur fertilizer.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The plants selected for seeding should
meet the seasonal requirements of livestock or wildlife,
or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

18E—Condon silt loam, 20 to 35 percent slopes.
This moderately deep, well drained soil is on hillslopes. 1t
formed in loess. It is mainly on north- and east-facing
slopes. Elevation is 1,100 to 2,400 feet. The average
annual precipitation is 10 to 14 inches, the average
annual air temperature is 47 to 52 degrees F, and the
average frost-free period is 125 to 165 days.

Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil is brown and light yellowish
brown silt loam about 22 inches thick. Basalt is at a
depth of 30 inches. Depth to basalt ranges from 20 to 40
inches. In some areas depth to basalt ranges from 40 to
60 inches.

Included in this unit are small areas of Bakeoven,
Cantala, and Lickskillet soils. Also included are smail
areas of Rock outcrop and Condon soils that have
slopes of 12 to 20 percent or 40 to 50 percent. Included
areas make up about 25 percent of the total acreage.
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Permeability of this Condon soil is moderate. Available
water capacity is about 4 to 9 inches. Effective rooting
depth is 20 to 40 inches. Runoff is rapid, and the hazard
of water erosion is high.

Most areas of this unit are used as rangeland and
wildlife habitat. A few areas are used for nonirrigated
small grain.

The potential plant community on this unit is mainly
Idaho fescue, bluebunch wheatgrass, and Sandberg
bluegrass. If the rangeland is overgrazed, the proportion
of preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitation for seeding is slope.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Use of mechanical
treatment practices may be limited in the steeper areas
of this unit.

Slope may limit access by livestock and result in
overgrazing of the less sloping areas. Trails or walkways
can be constructed in some areas to encourage
livestock to graze in areas where access is limited.

If this unit is used for nonirrigated crops, the main
limitations are moderate depth to bedrock, slope, and
the high hazard of water erosion. Although most of this
unit is farmed using a grain-fallow cropping system,
precipitation may be adequate to permit annual cropping;
however, because of the steepness of slope and high
hazard of water erosion, the more steeply sloping areas
of this unit should be planted to permanent vegetation.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil in this unit is tilled when wet. Chiseling
or subsoiling can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-muich tillage, and
construction of grassed waterways. Leaving crop residue
on or near the surface helps to conserve moisture,
maintain tilth, and control erosion. On long slopes,
chiseling the stubble in fall slows runoff and reduces soil
loss in years when the snow melts rapidly while the soil
is still frozen. Chiseling also promotes better aeration.
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Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

19D—Condon silt loam, 12 to 20 percent north
slopes. This moderately deep, well drained soil is on
hilislopes. It formed in loess. Elevation is 1,100 to 2,400
feet. The average annual precipitation is 10 to 14 inches,
the average annual air temperature is 47 to 52 degrees
F, and the average frost-free period is 125 to 165 days.

Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil is brown and light yellowish
brown silt loam about 22 inches thick. Basalt is at a
depth of 30 inches. Depth to basalt ranges from 20 to 40
inches. In some areas depth to basalt ranges from 40 to
60 inches.

Included in this unit are small areas of Bakeoven,
Cantala, and Lickskillet soils. Also included are small
areas of Condon soils that have slopes of 1 to 12
percent or 20 to 30 percent. Included areas make up
about 30 percent of the total acreage.

Permeability of this Condon soil is moderate. Available
water capecity is about 4 to 9 inches. 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 small grain. It
is also used as rangeland and wildlife habitat.

This unit is suited to nonirrigated crops. It is limited
mainly by the moderate depth to bedrock and the high
hazard of water erosion. Although most of this unit is
farmed using a grain-fallow cropping system,
precipitation may be adequate to permit annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil in this unit is tilled when wet. Chiseling
or subsoiling can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. Reducing the distance between terraces aiso
helps to reduce erosion and increase conservation of
soil moisture. Because of slope, gradient terraces rather
than level ones may be more suitable.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration. Crops respond to nitrogen,
phosphorous, and sulfur fertilizer.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
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forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitation for seeding is slope.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

20D—Condon silt loam, 12 to 20 percent south
slopes. This moderately deep, well drained soil is on
hillsiopes. It formed in loess. Elevation is 1,100 to 2,400
feet. The average annual precipitation is 10 to 14 inches,
the average annual air temperature is 47 to 52 degrees
F, and the average frost-free period is 125 to 165 days.

Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil is brown and light yellowish
brown silt loam about 22 inches thick. Basalt is at a
depth of 30 inches. Depth to basalt ranges from 20 to 40
inches.

Included in this unit are small areas of Bakeoven and
Lickskillet soils. Also included are small areas of Condon
soils that have slopes of 1 to 12 percent or 20 to 30
percent and soils that are similar to this Condon soil but
have 15 to 50 percent rock fragments. Included areas
make up about 35 percent of the total acreage.

Permeability of this Condon soil is moderate. Available
water capacity is about 4 to 9 inches. 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 small grain. It
is also used as rangeland and wildlife habitat.

This unit is suited to nonirrigated crops. It is limited
mainly by the moderate depth to bedrock, droughtiness,
and the high hazard of water erosion. Although most of
this unit is farmed using a grain-fallow cropping system,
precipitation may be adequate to permit annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil in this unit is tilled when wet. Chiseling
or subsoiling can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-muich tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
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erosion. Reducing the distance between terraces also
helps to reduce erosion and increase conservation of
soil moisture. Because of slope, gradient terraces rather
than level ones may be more suitable.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration. Crops respond to nitrogen,
phosphorous, and sulfur fertilizer.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitabie if the rangeland is in
poor condition. The main limitations for seeding are the
steepness of slope and the high percentage of included
soils that are shallow or very shallow. The plants
selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

21D—Condon-Bakeoven complex, 2 to 20 percent
slopes. This map unit is on broad summits of hills.
Elevation is 1,600 to 2,400 feet. The average annual
precipitation is 10 to 14 inches, the average annual air
temperature is 47 to 52 degrees F, and the average
frost-free period is 125 to 165 days.

This unit is 40 percent Condon silt loam and 30
percent Bakeoven very cobbly loam. The percentage
varies from one area to another. The soils occur as
patterned land, locally known as biscuit-scabland. The
Bakeoven soil occurs as scabland between and around
the areas of the Condon soil. The Condon soil occurs as
circular mounds, or biscuits, that have a convex surface
and are deepest in the center. The components of this
unit are so intricately intermingled that it was not
practical to map them at the scale used.

Included in this unit are small areas of Lickskillet soils
and soils that are similar to this Condon soil but have 15
to 50 percent rock fragments. Also included are small
areas of Condon and Bakeoven soils that have slopes of
20 to 30 percent. Included areas make up about 30
percent of the total acreage.

The Condon soil is moderately deep and well drained.
it formed in loess. Typically, the surface layer is brown
silt loam about 8 inches thick. The subsoil is brown and
light yellowish brown silt loam about 22 inches thick.
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Basalt is at a depth of 30 inches. Depth to basalt ranges
from 20 to 40 inches.

Permeability of the Condon soil is moderate. Available
water capacity is about 4 to 9 inches. Effective rooting
depth is 20 to 40 inches. Runoff is rapid, and the hazard
of water erosion is high.

The Bakeoven soil is very shallow and well drained. It
formed in residuum mixed with loess. Typically, the
surface layer is brown very cobbly loam about 3 inches
thick. The subsoil is brown very gravelly loam and clay
loam about 5 inches thick. Basalt is at a depth of 8
inches. Depth to basalt ranges from 4 to 12 inches.

Permeability of the Bakeoven soil is moderately slow.
Available water capacity is about 0.5 inch to 1.5 inches.
Effective rooting depth is 4 to 12 inches. Runoff is rapid,
and the hazard of water erosion is high.

This unit is used as rangeland and wildlife habitat.

The potential plant community on the Condon soil is
mainly Idaho fescue and bluebunch wheatgrass. The
potential plant community on the Bakeoven soil is mainly
Sandberg bluegrass. Stiff sagebrush grows in some
areas. The production of forage is limited by the high
content of rock fragments and the very shallow depth of
the Bakeoven soil.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

The suitability of this unit for rangeland seeding or
other mechanical or chemical treatment is poor. The
main limitation for treatment is the interspersed areas of
the very shallow Bakeoven soil. The plants selected for
seeding should meet the seasonal requirements of
livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system.

22C—Cowsly silt loam, 2 to 12 percent slopes. This
deep, moderately well drained soil is on plateaus. It
formed in loess and residuum. Elevation is 2,800 to
4,000 feet. The average annual precipitation is 22 to 30
inches, the average annual air temperature is 42 to 45
degrees F, and the average frost-free period is 60 to 90
days.

Typically, the surface is covered with a mat of needles
and twigs about 2 inches thick. The surface layer is silt
loam about 6 inches thick. The subsurface layer is dark
grayish brown silty clay loam about 8 inches thick. The
subsoil is brown silty clay loam about 15 inches thick.
Below this is light gray silt loam about 5 inches thick
over a buried subsoil of brown silty clay about 26 inches
thick. Depth to basalt is 60 inches or more. In some
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areas depth to basalt ranges from 40 to 60 inches. In
some areas the surface layer is silty clay loam.

Included in this unit are small areas of Tolo and Waha
soils. Also included are small areas of soils that are
similar to this Cowsly soil but that have less than 40
percent clay in the subsoil and Cowsly soils that have 12
to 20 percent slopes. Included areas make up about 15
percent of the total acreage.

Permeability of this Cowsly soil is moderate to a depth
of 34 inches and very slow below this depth. Available
water capacity is about 9 to 12 inches. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate. Water is perched
above the silty clay subsoil during March through May.

Most areas of this unit are used for nonirrigated crops
and pasture. The main crop is annually grown winter or
spring small grain. Some areas are used for small grain
and peas grown in rotation. A few areas are used for
timber production, livestock grazing, and wildlife habitat.

This unit is suited io nonirrigated crops. It is limited
mainly by the water table that is perched in spring and
the hazard of water erosion.

Because of the perched water table, the soil remains
wet for long periods in spring. When the soil is in this
condition, it is subject to displacement, compaction, and
erosion. Tillage equipment should be kept off the soil
until it has drained.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling and
subsoiling can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration. Crops respond to nitrogen,
phosphorous, and sulfur fertilizer.

If this unit is used for hay and pasture, the main
limitations are the perched water table and the hazard of
water erosion.

Wetness limits the choice of plants and the period of
cutting or grazing and increases the risk of winterkill.
Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and to protect the soil from erosion.
Grazing when the soil is moist results in compaction of
the surface layer, poor tilth, and excessive runoff.

Fertilizer is needed to ensure optimum growth of
grasses and legumes.

Soil Survey

This unit is suited to the production of ponderosa pine
and Douglas-fir. The understory in mainly elk sedge,
pinegrass, and common snowberry.

On the basis of a 100-year site curve, the mean site
index for ponderosa pine is 105. Thus, the mean annual
increment for 80-year-old trees 6.6 inches and larger in
diameter at breast height is 97 cubic feet per acre. The
mean annual increment at culmination (CMAI) for 40-
year-old trees 0.6 inch and larger in diameter at breast
height is 112 cubic feet per acre.

The main limitations for the management of timber are
the hazards of compaction, soil displacement, and
erosion.

Because of the perched water table, the soil in this
unit readily becomes saturated in spring. Using standard
wheeled and tracked equipment when the soil is moist
causes rutting and compaction. Puddling can occur when
the soil is wet. Using low-pressure ground equipment
reduces damage to the soil and helps to maintain
productivity. Harvesting of timber on this unit should be
restricted to the summer or winter, when the soil is dry
or frozen.

Proper design of road drainage systems and care in
the placement of culverts help to control erosion.
Seeding road cuts and fills to a permanent plant cover
reduces erosion. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they
are provided with adequate water bars or are protected
by plant cover, or both. Logging roads require suitable
surfacing for year-round use. When wet or moist,
unsurfaced roads and skid trails are very slippery. They
may be impassable during rainy periods.

Natural reforestation of harvested areas by ponderosa
pine and Douglas-fir occurs if a seed source is present.
Ripping skid trails and landings when the soil is dry
breaks up compacted layers and improves soil tilth,
which increases seedling survival. Reforestation can be
accomplished by planting ponderosa pine and Douglas-
fir seedlings. Seedlings planted in the silty clay subsoil
grow poorly. Undesirable plants reduce adequate natural
or artificial reforestation. Intensive site preparation and
maintenance generally are not needed.

Thinning, logging, or fire reduces the density of the
overstory canopy and increases the production of
understory. Broadcast seeding of adapted bunchgrasses
is desirable after the canopy has been opened. To
reduce the mortality of planted tree seedlings as a result
of plant competition, grasses and trees should be
seeded at the same time.

If the understory is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.
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Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system.

22D—Cowsly silt loam, 12 to 20 percent slopes.
This deep, moderately well drained soil is on plateaus. It
formed in loess and residuum. Elevation is 2,800 to
4,000 feet. The average annual precipitation is 22 to 30
inches, the average annual air temperature is 42 to 45
degrees F, and the average frost-free period is 60 to 90
days.

Typically, the surface is covered with a mat of needles
and twigs about 2 inches thick. The surface layer is silt
loam about 6 inches thick. The subsurface layer is dark
grayish brown silty clay loam about 8 inches thick. The
subsoil is brown silty clay loam about 15 inches thick.
The next layer is light gray silt loam about 5 inches thick.
Below this is a buried subsoil of brown silty clay about
26 inches thick. Depth to basalt is 60 inches or more. In
some areas depth to basalt ranges from 40 to 60 inches.
In some areas the surface layer is silty clay loam.

Included in this unit are small areas of Tolo and Waha
soils. Also included are small areas of soils that are
similar to this Cowsly soil but that have less than 40
percent clay in the subsoil and Cowsly soils that have 2
to 12 percent slopes or 20 to 30 percent slopes.
Included areas make up about 20 percent of the total
acreage.

Permeability of this Cowsly soil is moderate to a depth
of 34 inches and very slow below this depth. Available
water capacity is about 9 to 12 inches. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high. Water is perched above
the silty clay subsoil during March through May.

Most areas of this unit are used for nonirrigated small
grain and pasture. A few areas are used for timber
production, livestock grazing, and wildlife habitat.

This unit is suited to nonirrigated crops and is cropped
annually with winter or spring small grain. A few areas
may be cropped by using a small grain-pea rotation. It is
limited mainly by the perched water table in spring and
the hazard of water erosion.

Because of the perched water table, the soil remains
wet for long periods in spring. When the soil is in this
condition, it is subject to displacement, compaction, and
erosion. Tillage equipment should be kept off the soil
until it has drained.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and contro!
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erosion. Reducing the distance between terraces also
helps to reduce erosion and increase conservation of
s0il moisture.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration. Crops respond to nitrogen,
phosphorous, and sulfur fertilizer.

If this unit is used for hay and pasture, the main
limitations are the perched water table and the hazard of
water erosion.

Wetness limits the choice of plants and the period of
cutting or grazing and increases the risk of winterkill.
Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and to protect the soil from erosion.
Grazing when the soil is moist results in compaction of
the surface layer, poor tilth, and excessive runoff.

Fertilizer is needed to ensure optimum growth of
grasses and legumes.

This unit is suited to the production of ponderosa pine
and Douglas-fir. The understory is mainly elk sedge,
pinegrass, and common snowberry.

On the basis of a 100-year site curve, the mean site
index for ponderosa pine is 105; thus, the mean annual
increment for 80-year-old trees 6.6 inches in diameter or
larger at breast height is 97 cubic feet per acre. The
mean annual increment at culmination (CMAI) for 40-
year-old trees 0.6 inch in diameter or larger at breast
height is 112 cubic feet per acre.

The main limitations for the management of timber are
the hazards of compaction, soil displacement, and
erosion and steepness of slope.

Wheeled and tracked equipment can be used, but
cable yarding generally is safer in the more steeply
sloping areas and disturbs the soil less. Because of the
perched water table, the soil in this unit readily becomes
saturated in spring. Using standard wheeled and tracked
equipment when the soil is moist causes rutting and
compaction. Puddling can occur when the soil is wet.
Using low-pressure ground equipment reduces damage
to the soil and helps to maintain productivity. Harvesting
of timber on this unit should be restricted to summer or
winter, when the soil is dry or frozen.

In the more steeply sloping areas, road location is
more difficult and maintenance costs are greater. Proper
design of road drainage systems and care in the
placement of culverts help to control erosion. Seeding
road cuts and fills to a permanent plant cover reduces
erosion. Steep yarding paths, skid trails, and firebreaks
are subject to rilling and gullying unless they are
provided with adequate water bars or are protected by
plant cover, or both.

Logging roads require suitable surfacing for year-round
use. When wet or moist, unsurfaced roads and skid trails
are very slippery. They may be impassable during rainy
periods.
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Natural reforestation of harvested areas by ponderosa
pine and Douglas-fir occurs if a seed source is present.
Ripping skid trails and landings when the soil is dry
breaks up compacted layers and improves soil tilth,
which increases seedling survival. Reforestation can be
accomplished by planting ponderosa pine and Douglas-
fir seedlings. Seedlings planted in the silty clay subsoil
grow poorly. Undesirable plants reduce adequate natural
or artificial reforestation. Intensive site preparation and
maintenance generally are not needed.

Thinning, logging, or fire reduces the density of the
overstory canopy and increases the production of
understory. Broadcast seeding of adapted bunchgrasses
is desirable after the canopy has been opened. To
reduce the mortality of planted tree seedlings as a result
of plant competition, grasses and trees should be
seeded at the same time.

If the understory is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system.

23~Dune land. This map unit consists of deep,
excessively drained soils on terraces of the Columbia
River. It formed in eolian sand. Slope is 0 to 30 percent.
Areas are strongly convex and are dunelike, hummocky,
or hilly. The dunes are long and narrow and are oriented
in a northeast-to-southwest direction. Elevation is 350 to
1,200 feet. The average annual precipitation is 8 to 10
inches, the average annual air temperature is 52 to 54
degrees F, and the average frost-free period is 160 to
190 days.

Dune land is light gray to dark grayish brown loamy
sand, fine sand, or sand 60 inches thick or more.

Included in this unit are small areas of Adkins,
Koehler, Quincy, Ritzville, Sagehill, Shano, and Taunton
soils. Included areas make up about 30 percent of the
total acreage; however, the percentage varies from one
area to another.

Permeability of Dune land is rapid to very rapid.
Available water capacity is 2 to 5 inches. 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.

This unit is used for wildlife habitat and for a limited
amount of livestock grazing.

The present vegetation in some areas is mainly
scattered clumps of cheatgrass, big sagebrush, and
antelope bitterbrush.

Soil Survey

It is difficult to establish desirable rangeland grasses
on this unit because of the very high hazard of soil
blowing. Soil blowing can be reduced by seeding with
permanent grasses and mulching. Suitable materials
include straw, asphalt, jute netting, and gravel or a
combination of these materials.

24B—Ellisforde silt loam, 1 to 7 percent slopes.
This deep, well drained soil is on terraces. It formed in
loess that has been deposited over lacustrine sediment.
Elevation is 500 to 900 feet. The average annual
precipitation is 8 to 12 inches, the average annual air
temperature is 50 to 54 degrees F, and the average
frost-free period is 160 to 190 days.

Typically, the surface layer is brown silt loam about 10
inches thick. The subsoil is brown and pale brown silt
loam about 18 inches thick. The substratum to a depth
of 60 inches or more is pale brown silt loam. Depth to
basalt is 60 inches or more.

Included in this unit are small areas of Ellisforde,
eroded, soils; Ritzville soils; and soils that are similar to
this Ellisforde soil but that have lacustrine sediment at a
depth of 10 to 20 inches. Also included are small areas
of Ellisforde soils that have slopes of 7 to 20 percent.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Ellisforde soil is moderate to a
depth of 28 inches and moderately slow below this
depth. Available water capacity is about 11.0 to 13.5
inches. Effective rooting depth is 60 inches or more.
Runoff is medium, and the hazard of water erosion is
moderate.

Most areas of this unit are used for irrigated crops
such as alfalfa seed and small grain. Among the other
crops grown are alfalfa hay, tree fruit, pasture, and
nonirrigated small grain. Some areas are used for
homesite development and rangeland.

This unit is suited to irrigated crops. Sprinkler irrigation
is a suitable method of applying water. Use of this
method permits the even, controlled application of water,
reduces runoff, and minimizes the risk of erosion. To
avoid overirrigating, developing a perched water table,
and increasing the risk of erosion, application of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs. If furrow or
corrugation irrigation systems are used, runs should be
on the contour or across the slope.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 10 to 12 years of alfalfa for
seed and 2 years of small grain. Returning crop residue
to the soil or regularly adding other organic matter
improves fertility, reduces crusting, and increases the
water intake rate.

If this unit is used for nonirrigated crops, it is limited by
the moderate hazard of water erosion. A cropping
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system that includes small grain and summer fallow is
most suitable because precipitation is not sufficient for
annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass.

24C—Ellisforde silt loam, 7 to 20 percent slopes.
This deep, well drained soil is on terraces and terrace
scarps. It formed in loess that has been deposited over
lacustrine sediment. Elevation is 500 to 900 feet. The
average annual precipitation is 8 to 12 inches, the
average annual air temperature is 50 to 54 degrees F,
and the average frost-free period is 160 to 190 days.

Typically, the surface layer is brown silt loam about 10
inches thick. The subsoil is brown and pale brown silt
loam about 18 inches thick. The substratum to a depth
of 60 inches or more is pale brown silt loam. Depth to
basalt is 60 inches or more.

Included in this unit are small areas of Ellisforde,
eroded, soils; Ritzville soils; and soils that are similar to
this Ellisforde soil but that have lacustrine sediment at a
depth of 10 to 20 inches. Also included are small areas
of Ellisforde soils that have slopes of 1 to 7 percent or
20 to 40 percent. Included areas make up about 25
percent of the total acreage.

Permeability of this Ellisforde soil is moderate to a
depth of 28 inches and moderately slow below this
depth. Available water capacity is about 11.0 to 13.5
inches. Effective rooting depth is 60 inches or more.
Runoff is rapid, and the hazard of water erosion is high.

Most areas of this unit are used for irrigated crops
such as alfalfa seed and small grain. Among the other
crops grown are alfalfa hay, tree fruit, pasture, and
nonirrigated small grain. Some areas are used for
homesite development and rangeland.

The more gently sloping areas of this unit are suitable
for irrigated crops. Because of slope, sprinkler irrigation
is a suitable method of applying water. Use of this
method permits the even, controlled application of water,
reduces runoff, and minimizes the risk of erosion. To
avoid overirrigating and increasing the risk of erosion,
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applications of irrigation water should be adjusted to the
available water capacity, the water intake rate, and the
crop needs.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 10 to 12 years of alfaifa for
seed and 2 years of small grain. Returning crop residue
to the soil or regularly adding other organic matter
improves fertility, reduces crusting, and increases the
water intake rate.

If this unit is used for nonirrigated crops, it is limited by
the high hazard of water erosion. A cropping system that
includes small grain and summer fallow is most suitable
because precipitation is not sufficient for annual
cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. Reducing the distance between terraces also
helps to reduce erosion. Crops respond to nitrogen,
phosphorous, and sulfur fertilizer.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass.

25C—Ellisforde-Ellisforde, eroded complex, 1 to 20
percent slopes. This map unit is on dissected terraces.
Elevation is 500 to 900 feet. The average annual
precipitation is 8 to 12 inches, the average annual air
temperature is 50 to 54 degrees F, and the average
frost-free period is 160 to 190 days.

This unit is 65 percent Ellisforde silt loam and 30
percent Ellisforde very fine sandy loam, eroded. The
components of this unit are so intricately intermingled
that it was not practical to map them at the scale used.

Included in this unit are small areas of Ritzville soils
and Ellisforde, eroded, soils that have slopes of 20 to 30
percent. Included areas make up about 5 percent of the
total acreage.

The Ellisforde soil is deep and well drained. It formed
in loess that has been deposited over lacustrine
sediment and is on north- and east-facing slopes and on
broad ridges. Typically, the surface layer is brown silt
loam about 10 inches thick. The subsoil is brown and
pale brown silt loam about 18 inches thick. The
substratum to a depth of 60 inches or more is pale
brown silt loam. Depth to basalt is 60 inches or more.
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Permeability of the Ellisforde soil is moderate to a
depth of 28 inches and moderately slow below this
depth. Available water capacity is about 11.0 to 13.5
inches. Effective rooting depth is 60 inches or more.
Runoff is rapid, and the hazard of water erosion is high.

The Ellisforde, eroded, soil is deep and well drained. It
formed in loess that has been deposited over lacustrine
sediment and is on south- and west-facing slopes and
on narrow ridges. Typically, the surface layer is light
brownish gray very fine sandy loam about 6 inches thick.
The subsoil is light gray and light brownish gray silt loam
about 16 inches thick. The substratum to a depth of 60
inches or more is light brownish gray silt loam and very
fine sandy loam. Depth to basalt is 60 inches or more.

Permeability of the Ellisforde, eroded, soil is moderate
to moderately slow. Available water capacity is about
11.0 to 13.5 inches. Effective rooting depth is 60 inches
or more. Runoff is rapid, and the hazard of water erosion
is high.

This unit is used for irrigated alfalfa for seed, small
grain, and alfalfa hay.

Because of slope and the undulating topography of
this unit, sprinkler irrigation is a suitable method of
applying water. Use of this method permits the even,
controlled application of water, reduces runoff, and
minimizes the risk of erosion. To avoid overirrigating and
developing a perched water table or increasing the risk
of erosion, application of irrigation water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 10 to 12 years of alfalfa for
seed and 2 years of small grain. Returning crop residue
to the soil or regularly adding other organic matter
improves fertility, reduces crusting, and increases the
water intake rate.

26E—Entic Durochrepts, 20 to 40 percent slopes.
These shallow to moderately deep, well drained soils are
on terrace scarps. The soils formed in loess over
cemented alluvium. Elevation is 1,100 to 2,100 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 50 to 53 degrees F,
and the average frost-free period is 140 to 165 days.

The surface layer ranges from silt loam and loam to
extremely cobbly silt loam and loam. The underlying
layers range from very gravelly silt loam to very gravelly
clay loam over a hardpan. Depth to the hardpan ranges
from 10 to 40 inches.

included in this unit are small areas of Lickskillet and
Pilot Rock soils and Entic Durochrepts that have slopes
of 10 to 20 percent. Included areas make up about 30
percent of the total acreage.

Permeability of these Entic Durochrepts is moderate to
a depth of 11 inches and very slow below this depth.

Soil Survey

Available water capacity is about 1.0 inch to 3.5 inches.
Effective rooting depth is 10 to 20 inches. Runoff is
rapid, and the hazard of water erosion is high.

This unit is used as rangeland and wildlife habitat.

The potential plant community on this unit varies;
however, plants that may be present in the community
include bluebunch wheatgrass and Sandberg bluegrass.
The production of forage is limited by the high content of
rock fragments in the soil and the restricted depth to the
hardpan. If the rangeland is overgrazed, the proportion
of preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

The suitability of this unit for rangeland seeding is
poor. The main limitations are the steepness of slope
and the high content of rock fragments in the soil. The
plants selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

Slope limits access by livestock and results in
overgrazing of the less sloping areas. Trails or walkways
can be constructed in some areas to encourage
livestock to graze in areas where access is limited.

27A—Esquatzel silt loam, 0 to 3 percent slopes.
This deep, well drained soil is on flood plains. It formed
in silty alluvium. Elevation is 500 to 900 feet. The
average annual precipitation is 9 to 12 inches, the
average annual air temperature is 52 to 53 degrees F,
and the average frost-free period is 160 to 180 days.

Typically, the surface layer is brown silt loam about 21
inches thick. The substratum to a depth of 60 inches or
more is brown and grayish brown, stratified silt loam and
very fine sandy loam. In some areas there is no
accumulation of calcium carbonate in the profile.

Included in this unit are small areas of Kimberly,
Powder, and Yakima soils. Included areas make up
about 20 percent of the total acreage.

Permeability of this Esquatzel soil is moderate.
Available water capacity is about 10 to 14 inches.
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.

Most areas of this unit are used for irrigated crops,
mainly small grain, alfalfa hay, row crops, and orchards.
Some areas are used for homesite development and
pasture.

This unit is suited to irrigated crops. It has few
limitations.
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Furrow, border, corrugation, drip, and sprinkler
irrigation systems are suited to this unit. The method
used generally is governed by the crop grown. To avoid
overirrigating and increasing the risk of erosion,
applications of irrigation water should be adjusted to the
available water capacity, the water intake rate, and the
crop needs. If gravity irrigation systems are used,
leveling may be needed in sloping areas for the efficient
application and removal of irrigation water. Use of pipe,
ditch lining, or drop structures in irrigation ditches
facilitates irrigation and reduces ditch erosion.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain or corn. Returning crop
residue to the soil or regularly adding other organic
matter improves fertility, reduces crusting, and increases
the water intake rate.

This unit is suited to hay and pasture. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
to protect the soil from erosion. Grazing when the soil is
moist results in compaction of the surface layer, poor
tilth, and excessive runoff.

Irrigation water can be applied by the flood and
sprinkler methods. Leveling helps to ensure the uniform
application of water. Annual applications of nitrogen,
phosphorous, and sulfur fertilizer are needed to maintain
production of high quality irrigated pasture.

If this unit is used for homesite development, the main
limitation is the hazard of flooding. Dikes and channels
that have outlets for floodwater can be used to protect
buildings and onsite sewage disposal systems from
flooding. Culverts may become clogged during floods,
and damage to roads, homesites, and structures may
result. Using larger culverts helps to overcome this
problem.

28A—Freewater gravelly silt loam, 0 to 3 percent
slopes. This deep, somewhat excessively drained soil is
on flood plains. It formed in mixed alluvium. The native
vegetation in areas not cultivated is mainly grasses,
shrubs, and forbs. Elevation is 800 to 1,400 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 50 to 54 degrees F,
and the average frost-free period is 145 to 195 days.

Typically, the surface layer is dark grayish brown
gravelly silt loam about 4 inches thick. The subsurface
layer is dark grayish brown very graveily loam about 16
inches thick. The substratum to a depth of 60 inches or
more is dark grayish brown and brown extremely gravelly
sand. In some areas the surface layer is very cobbly or
very gravelly loam.

Included in this unit are small areas of Veazie soils,
Xerofluvents, and Yakima soils. Included areas make up
about 10 percent of the total acreage.
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Permeability of this Freewater soil is moderate to a
depth of 20 inches and very rapid below this depth.
Available water capacity is about 3 to 6 inches. 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.

Most areas of this unit are used for irrigated field crops
and tree fruit such as apples, plums, peaches, pears,
apricots, and cherries. Among the other crops grown are
alfalfa hay, small grain, and asparagus. Some areas are
used for pasture and homesite development.

This unit is suited to irrigated crops. It is limited mainly
by the very rapid permeability of the substratum, the low
available water capacity, and the high content of rock
fragments in the soil.

Furrow, border, corrugation, drip, and sprinkler
irrigation systems are suited to this unit. The method
used generally is governed by the crop grown. Handline,
solid set, and overhead sprinkler systems are used. Use
of these systems permits the even, controlled application
of water, reduces runoff, and minimizes the risk of
erosion. To avoid overirrigating and leaching of plant
nutrients, applications of irrigation water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs. Overhead sprinklers are also
effective in orchards for frost control early in spring.

If gravity irrigation systems are used, water should be
applied at frequent intervals and runs should be short.
For the efficient application and removal of irrigation
water, leveling is needed in sloping areas. Use of pipe,
ditch lining, or drop structures in irrigation ditches
facilitates irrigation and reduces ditch erosion.

Competition for moisture from grasses and weeds in
areas between fruit trees can be reduced by mowing or
clean cultivating. Returning crop residue to the soil or
regularly adding other organic matter improves fertility,
reduces crusting, and increases the water intake rate.

If this unit is used for pasture, proper stocking rates,
pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
to protect the soil from erosion. Grazing when the soil is
moist results in compaction of the surface layer, poor
tilth, and excessive runoff.

Irrigation water can be applied by the sprinkler and
border methods. Water should be applied in amounts
large enough to wet the root zone but small enough to
minimize the leaching of plant nutrients. Leveling helps
to ensure the uniform application of water.

If this unit is used for homesite or urban development,
the main limitations are the very rapid permeability of the
substratum, the high content of rock fragments in the
soil, and the rare periods of flooding.

Removal of pebbles and cobbles in disturbed areas is
needed for best results when landscaping, particularly in
areas used for lawns. It is difficult to establish plants in
areas where the surface and subsurface layers have
been removed, exposing the extremely gravelly
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substratum. Mulching and fertilizing cut areas help to
establish plants. In summer, irrigation is required for lawn
grasses, shrubs, vines, shade trees, and ornamental
trees.

If the soil in this unit is used as a base for roads and
streets, the upper part of the soil can be mixed with the
underlying sand and gravel to increase its strength and
stability. Cutbanks are not stable and are subject to
slumping. To prevent cutbanks from caving in,
excavations may require special retainer walls.

The very rapid permeability of the substratum
adversely affects the purification action of septic tank
absorption fields. If the density of housing is high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

29A—Freewater very cobbly loam, 0 to 3 percent
slopes. This deep, somewhat excessively drained soil is
on flood plains. It formed in mixed alluvium. Elevation is
800 to 1,400 feet. The average annual precipitation is 12
to 16 inches, the average annual air temperature is 50 to
54 degrees F, and the average frost-free period is 145 to
195 days.

Typically, 15 to 25 percent of the surface is covered
with cobbles, although this percentage may be as high
as 80 percent in areas that have been cultivated for
several years. The surface layer is dark grayish brown
very cobbly loam about 4 inches thick. The subsurface
layer is dark grayish brown very gravelly loam about 16
inches thick. The substratum to a depth of 60 inches or
more is dark grayish brown and brown extremely gravelly
sand. In some areas the surface layer is extremely
cobbly or very gravelly loam.

Included in this unit are small areas of Veazie soils,
Xerofluvents, and Yakima soils. Included areas make up
about 10 percent of the total acreage.

Permeability of this Freewater soil is moderate to a
depth of 20 inches and very rapid below this depth.
Available water capacity is about 3 to 6 inches. 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.

Most areas of this unit are used for tree fruit such as
apples, plums, peaches, pears, apricots, and cherries
(fig. 5). A few areas are used for pasture and for
homesite and urban development.

This unit is suited to irrigated crops. It is limited mainly
by the very rapid permeability, low available water
capacity, and high content of rock fragments on the
surface and in the soil.

Furrow, border, corrugation, drip, and sprinkler
irrigation systems are suited to this unit. The method
used generally is governed by the crop grown.
Handlines, solid set, and overhead sprinkler systems are
used. Use of sprinkler systems permits the even,
controlled application of water, reduces runoff, and
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minimizes the risk of erosion. To avoid overirrigating and
leaching of plant nutrients, applications of irrigation water
should be adjusted to the available water capacity, the
water intake rate, and the crop needs. Overhead
sprinklers are also effective in orchards for frost control
early in spring.

If gravity irrigation systems are used, water should be
applied at frequent intervals and runs should be short.
For the efficient application and removal of irrigation
water, leveling is needed in sloping areas. Use of pipe,
ditch lining, or drop structures in irrigation ditches
facilitates irrigation and reduces ditch erosion.

Competition for moisture from grasses and weeds in
areas between fruit trees can be reduced by mowing or
clean cultivating. Returning crop residue to the soil or
regularly adding other organic matter improves fertility,
reduces crusting, and increases the water intake rate.
Cobbles on the surface limit the use of most equipment
and increase maintenance costs.

If this unit is used for pasture, proper stocking rates,
pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
to protect the soil from erosion. Grazing when the soil is
moist results in compaction of the surface layer, poor
tilth, and excessive runoff.

Irrigation water can be applied by the sprinkler and
border methods. Water should be applied in amounts
large enough to wet the root zone but small enough to
minimize the leaching of plant nutrients. Leveling helps
to ensure the uniform application of water.

If this unit is used for homesite or urban development,
the main limitations are the very rapid permeability of the
substratum, the high content of coarse fragments on the
surface and in the soil, and the rare periods of flooding.

Removal of pebbles and cobbles in disturbed areas is
needed for best results when landscaping, particularly in
areas used for lawns. 1t is difficult to establish plants in
areas where the surface and subsurface layers have
been removed, exposing the extremely gravelly
substratum. Mulching and fertilizing cut areas help to
establish plants. In many areas it may be necessary to
haul in topsoil for lawns and gardens. In summer,
irrigation is needed for lawn grasses, shrubs, vines,
shade trees, and ornamental trees.

If the soil in this unit is used as a base for roads and
streets, the upper part of the soil can be mixed with the
underlying sand and gravel to increase its strength and
stability. Cutbanks are not stable and are subject to
slumping. To prevent cutbanks from caving in,
excavations may require special retainer walls.

The very rapid permeability of the substratum
adversely affects the purification action of septic tank
absorption fields. If the density of housing is high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.
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Figure 5.—Fruit trees in an area of Freewater very cobbly loam, 0 to 3 percent slopes.

30A—Freewater-Urban fand complex, 0 to 3
percent slopes. This map unit is on flood plains.
Elevation is 800 to 1,000 feet. The average annual
precipitation is 13 to 15 inches, the average annual air
temperature is 52 to 54 degrees F, and the average
frost-free period is 160 to 195 days.

This unit is 60 percent Freewater soils and 30 percent
Urban land.

Included in this unit are small areas of Veazie and
Yakima soils. Included areas make up about 10 percent
of the total acreage.

The Freewater soil is deep and somewhat excessively
drained. It formed in mixed alluvium. Typically, 15 to 25
percent of the surface is covered with cobbles. The
surface layer is dark grayish brown very cobbly loam
about 4 inches thick. The subsurface layer is dark
grayish brown very gravelly loam about 16 inches thick.
The substratum to a depth of 60 inches or more is very

dark brown and brown extremely gravelly sand. In some
areas the surface layer is extremely cobbly or very
gravelly loam.

Permeability of the Freewater soil is moderate to a
depth of 20 inches and very rapid below this depth.
Available water capacity is about 3 to 6 inches. Effective
rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water erosion is slight.

Urban land consists of areas where the soils are
largely covered by concrete, asphalt, buildings, or other
impervious surfaces that obscure or alter the soils so
that identification is not feasible.

This unit is used for homesite and urban development.
It is limited mainly by the very rapid permeability of the
substratum and the high content of rock fragments on
the surface and in the soil.

Removal of pebbles and cobbles in disturbed areas is
needed for best results when landscaping, particularly in
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areas used for lawns. It is difficult to establish plants in
areas where the surface and subsurface layers have
been removed, exposing the extremely gravelly
substratum. Mulching and fertilizing cut areas help to
establish plants. In many areas it may be necessary to
haul in topsoil for lawns and gardens. In summer,
irrigation is needed for lawn grasses, shrubs, vines,
shade trees, and ornamental trees.

If the soil in this unit is used as a base for roads and
streets, the upper part of the soil can be mixed with the
underlying sand and gravel to increase its strength and
stability. Cutbanks are not stable and are subject to
slumping. To prevent cutbanks from caving in,
excavations may require special retainer walls.

The very rapid permeability of the substratum
adversely affects the purification process of septic tank
absorption fields. If the density of housing is high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

31B—Gurdane silty clay loam, 0 to 7 percent
slopes. This moderately deep, well drained soil is on
broad summits of hills of the Blue Mountains. It formed
in loess and residuum. Elevation is 1,600 to 4,500 feet.
The average annual precipitation is 16 to 24 inches, the
average annual air temperature is 45 to 49 degrees F,
and the average frost-free period is 100 to 130 days.

Typically, the surface layer is dark gray silty clay loam
about 9 inches thick. The upper 11 inches of the subsoil
is dark grayish brown silty clay loam, and the lower 10
inches is brown very cobbly clay. Basalt is at a depth of
30 inches. Depth to basalt ranges from 20 to 40 inches.
In some areas the surface layer is silt loam.

Included in this unit are small areas of Gwinly, Rockly,
and Waha soils. Also included are small areas of
Gurdane soils that have slopes of 7 to 25 percent.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Gurdane soil is very slow.
Available water capacity is about 3 to 7 inches. 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 small grain and as
rangeland and wildlife habitat.

This unit is suited to nonirrigated crops. It is limited
mainly by the moderate depth to bedrock, the very slow
permeability of the subsoil, and the moderate hazard of
water erosion. Although most of this unit is farmed using
a grain-fallow cropping system, precipitation may be
adequate to permit annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
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waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil in this unit is tilled when wet. Chiseling
or subsoiling can be used to break up the pan.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration. Crops respond to nitrogen,
phosphorous, and sulfur fertilizer.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The plants selected for seeding should
meet the seasonal requirements of livestock or wildlife,
or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

31D—Gurdane silty clay loam, 7 to 25 percent
slopes. This moderately deep, well drained soil is on
broad summits of hills in the Blue Mountains. It formed in
loess and residuum. Slopes are north- and east-facing.
Elevation is 1,600 to 4,500 feet. The average annual
precipitation is 16 to 24 inches, the average annual air
temperature is 45 to 49 degrees F, and the average
frost-free period is 100 to 130 days.

Typically, the surface layer is dark gray silty clay loam
about 9 inches thick. The upper 11 inches of the subsoil
is dark grayish brown silty clay loam, and the lower 10
inches is brown very cobbly clay. Basalt is at a depth of
30 inches. Depth to basalt ranges from 20 to 40 inches.
In some areas the surface layer is silt loam.

Included in this unit are small areas of Gwinly,
Palouse, Rockly, and Waha soils. Also included are small
areas of soils that are similar to this Gurdane soil but are
underlain by sandstone and Gurdane soils that have
slopes of 1 to 7 percent or 25 to 45 percent. Included
areas make up about 20 percent of the total acreage.

Permeability of this Gurdane soil is very slow.
Available water capacity is about 3 to 7 inches. Effective
rooting depth is 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is high.
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This unit is used for nonirrigated small grain and as
rangeland and wildlife habitat.

This unit is suited to nonirrigated crops. It is limited
mainly by the moderate depth to bedrock, the very slow
permeability of the subsoil, and the high hazard of water
erosion. Although most of this unit is farmed using a
grain-fallow cropping system, precipitation may be
adequate to permit annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. Reducing the distance between terraces also
helps to reduce erosion and increase conservation of
soil moisture. Because of slope and limited soil depth,
gradient terraces rather than level ones may be more
suitable.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitation for seeding is slope.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

31E—Gurdane silty clay loam, 25 to 45 percent
slopes. This moderately deep, well drained soil is on
hillslopes of the Blue Mountains. It formed in loess and
residuum. Slopes are north- and east-facing. Elevation is
1,600 to 4,500 feet. The average annual precipitation is
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16 to 24 inches, the average annual air temperature is
45 to 49 degrees F, and the average frost-free period is
100 to 130 days.

Typically, the surface layer is dark gray silty clay loam
about 9 inches thick. The upper 11 inches of the subsoil
is dark grayish brown silty clay loam, and the lower 10
inches is brown very cobbly clay. Basalt is at a depth of
30 inches. Depth to basalt ranges from 20 to 40 inches.
In some areas the surface layer is silt loam.

Included in this unit are small areas of Buckcreek,
Gwinly, Palouse, Rockly, and Waha soils and Rock
outcrop. Also included are small areas of soils that are
similar to this Gurdane soil but are underlain by
sandstone or that have basalt at a depth of more than
40 inches and small areas of Gurdane soils that have
slopes of 5 to 25 percent. Included areas make up about
25 percent of the total acreage.

Permeability of this Gurdane soil is very slow.
Available water capacity is about 3 to 7 inches. Effective
rooting depth is 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is high.

Most areas of this unit are used as rangeland and
wildlife habitat.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

The suitability of this unit for rangeland seeding is
poor. The main limitation for seeding is slope. The plants
selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Use of mechanical
treatment practices may be limited in the steeper areas
of this unit.

Slope may limit access by livestock and result in
overgrazing of the less sloping areas. Trails and
walkways can be constructed in some areas to
encourage livestock to graze in areas where access is
limited.

32E—Gurdane-Gwinly association, 20 to 40 percent
slopes. This map unit is on hillslopes of the Blue
Mountains. Elevation is 2,000 to 4,500 feet. The average
annual precipitation is 16 to 24 inches, the average
annual air temperature is 45 to 49 degrees F, and the
average frost-free period is 100 to 130 days.
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This unit is 45 percent Gurdane silty clay loam and 35
percent Gwinly very cobbly silt loam. The percentage
varies from one area to another. The components of this
unit are so intricately intermingled that it was not
practical to map them at the scale used.

Included in this unit are small areas of Rockly,
Buckcreek, and Waha soils, Rock outcrop, and Rubble
land. Also included are small areas of Gurdane and
Gwinly soils that have slopes of 10 to 20 percent.
Included areas make up about 20 percent of the total
acreage.

The Gurdane soil is moderately deep and well drained.
It formed in loess and residuum on north- and east-
facing slopes. Typically, the surface layer is dark gray
silty clay loam about 9 inches thick. The upper 11 inches
of the subsoil is dark grayish brown silty clay loam, and
the lower 10 inches is brown very cobbly clay. Basalt is
at a depth of 30 inches. Depth to basalt ranges from 20
to 40 inches. In some areas the surface layer is silt
loam.

Permeability of this Gurdane soil is very slow.
Available water capacity is about 3 to 7 inches. Effective
rooting depth is 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is high.

The Gwinly soil is shallow and well drained. It formed
in colluvium, residuum, and loess on south- and west-
facing slopes. Typically, 1 to 10 percent of the surface is
covered with stones. The surface layer is dark grayish
brown very cobbly silt loam about 2 inches thick. The
upper 5 inches of the subsoil is dark grayish brown very
cobbly silty clay loam, and the lower 8 inches is dark
brown very cobbly clay. Basalt is at a depth of 15
inches. Depth to basalt ranges from 10 to 20 inches.

Permeability of this Gwinly soil is slow. Available water
capacity is about 0.5 inch to 2.5 inches. Effective rooting
depth is 10 to 20 inches. Runoff is rapid, and the hazard
of water erosion is high.

This unit is used as rangeland and wildlife habitat.

The potential plant community on the Gurdane soil is
mainly Idaho fescue and bluebunch wheatgrass. The
potential plant community on the Gwinly soil is mainly
bluebunch wheatgrass and Sandberg bluegrass. The
production of forage is limited by the high content of
rock fragments and the shallow depth of the Gwinly soil.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

The suitability of this unit for rangeland seeding is
poor. The main limitations for seeding are the steepness
of slope and the high content of rock fragments in the
Gwinly soil.
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Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Because of slope and
the high content of rock fragments in the soils,
mechanical treatment generally is not practical.

Slope limits access by livestock and results in
overgrazing of the less sloping areas. Trails and
walkways can be constructed in some areas to
encourage livestock to graze in areas where access is
limited.

33D—Gurdane-Rockly complex, 2 to 20 percent
slopes. This map unit is on ridges in the foothills of the
Blue Mountains. Elevation is 1,700 to 4,500 feet. The
average annual precipitation is 16 to 24 inches, the
average annual air temperature is 45 to 49 degrees F,
and the average frost-free period is 100 to 120 days.

This unit is 45 percent Gurdane silty clay loam and 35
percent Rockly very cobbly silt loam. The percentage
varies from one area to another. The soils occur as
patterned land, locally known as biscuit-scabland. The
Rockly soil occurs as areas of scabland between and
around the areas of the Gurdane soil. The Gurdane soil
occurs as circular mounds, or biscuits, that have a
convex surface and are deepest in the center.

Included in this unit are small areas of Gwinly and
Waha soils. Included areas make up about 20 percent of
the total acreage.

The Gurdane soil is moderately deep and well drained.
It formed in loess and residuum. Typically, the surface
layer is dark gray silty clay loam about 9 inches thick.
The upper 11 inches of the subsoil is dark grayish brown
silty clay loam, and the lower 10 inches is brown very
cobbly clay. Basalt is at a depth of 30 inches. Depth to
basalt ranges from 20 to 40 inches. In some areas the
surface layer is silt loam.

Permeability of the Gurdane soil is very slow. Available
water capacity is about 3 to 7 inches. Effective rooting
depth is 20 to 40 inches. Runoff is rapid, and the hazard
of water erosion is high.

The Rockly soil is very shallow and well drained. it
formed in residuum mixed with loess. Typically, the
surface layer is brown very cobbly loam about 2 inches
thick. The subsoil is brown very cobbly loam about 4
inches thick. Basalt is at a depth of 6 inches. Depth to
basalt ranges from 5 to 12 inches.

Permeability of the Rockly soil is moderately slow.
Available water capacity is about 0.5 inch to 1.5 inches.
Effective rooting depth is 5 to 12 inches. Runoff is rapid,
and the hazard of water erosion is high.

This unit is used as rangeland and wildlife habitat.

The potential plant community on the Gurdane soil is
mainly Idaho fescue and bluebunch wheatgrass. The
potential plant community on the Rockly soil is mainly
Sandberg bluegrass, bluebunch wheatgrass, and stiff
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sagebrush. The production of forage is limited by the
high content of rock fragments and the very shallow
depth of the Rockly soil.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

The suitability of this unit for rangeland seeding or
other mechanical or chemical treatment is poor. The
main limitation for treatment is the interspersed areas of
the very shallow Rockly soil. The plants selected for
seeding should meet the seasonal requirements of
livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system.

34F—Gwin-Klicker-Rock outcrop complex, 30 to 70
percent slopes. This map unit is on hillslopes of the
Blue Mountains. Slopes generally are south-facing.
Elevation is 2,500 to 4,500 feet. The average annual
precipitation is 17 to 28 inches, the average annual air
temperature is 43 to 47 degrees F, and the average
frost-free period is 60 to 110 days.

This unit is 35 percent Gwin extremely stony silt loam,
20 percent Klicker very stony silt loam, and 15 percent
Rock outcrop. The percentage varies from one area to
another.

Included in this unit are small areas of Anatone,
Bocker, Kahler, and Umatilla soils. Also included are
small areas of soils that are similar to this Klicker soil but
are more than 40 inches deep to bedrock, Gwin and
Klicker soils that have slopes of 10 to 30 percent or
more than 70 percent, and Rock outcrop. Included areas
make up about 30 percent of the total acreage.

The Gwin soil is shallow and well drained. It formed in
colluvium, residuum, and loess on south-facing slopes.
Typically, 3 to 15 percent of the surface is covered with
stones. The surface layer is dark grayish brown
extremely stony silt ioam about 7 inches thick. The
subsoil is brown very cobbly silty clay loam about 6
inches thick. Basalt is at a depth of 13 inches. Depth to
basalt ranges from 10 to 20 inches.

Permeability of the Gwin soil is moderately slow.
Available water capacity is about 1.5 to 2.5 inches.
Effective rooting depth is 10 to 20 inches. Runoff is
rapid, and the hazard of water erosion is high.

The Klicker soil is moderately deep and well drained. [t
formed in loess and residuum on south-facing slopes.
Typically, the surface is covered with a mat of needles
and twigs about 1 inch thick. The surface layer is dark
brown very stony silt loam about 7 inches thick. The
subsoil is dark brown very cobbly silty clay loam about
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14 inches thick. Basalt is at a depth of 21 inches. Depth
to basalt ranges from 20 to 40 inches. In some areas the
surface layer is stony.

Permeability of the Klicker soil is moderately slow.
Available water capacity is about 2.5 to 7.0 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high.

Rock outcrop consists of areas of exposed basalt and
generally occurs as rimrock near the top of slopes.

Most areas of this unit are used for livestock grazing
and wildlife habitat. A few areas are used for timber
production.

The potential plant community on the Gwin soil is
mainly bluebunch wheatgrass, Sandberg bluegrass, and
Idaho fescue. The potential understory on the Klicker soil
is mainly western fescue, serviceberry, and elk sedge. If
the rangeland or woodland understory is overgrazed, the
proportion of preferred forage plants decreases and that
of less preferred forage plants increases; therefore,
livestock grazing should be managed so that the desired
balance of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

The production of forage is limited by steepness of
slope, the areas of Rock outcrop, and depth to bedrock.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system. Mechanical treatment is not practical,
because the surface is stony and the slopes are steep.
The suitability of this unit for rangeland seeding is poor.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

This unit is suited to the production of ponderosa pine
in the more readily accessible areas; however, it
generally is not suitable for commercial timber. Other
species that grow on this unit include Douglas-fir. The
understory is mainly Oregon-grape, common snowberry,
elk sedge, and pinegrass.

On the basis of a 100-year site curve, the mean site
index for ponderosa pine is 76 on the Klicker soil. Thus,
the mean annual increment for 80-year-old trees 6.6
inches and larger in diameter at breast height is 51 cubic
feet per acre. The mean annual increment at culmination
(CMAI) for 50-year-old trees 0.6 inch and larger in
diameter at breast height is 63 cubic feet per acre.

The main limitations for the management of timber are
steepness of slope, the hazards of compaction and
erosion, and the high content of rock fragments in the
soil.

Using standard wheeled and tracked equipment when
the soil is moist causes rutting and compaction. Puddling
can occur when the soil is wet. Cable yarding systems
are safer, and their use minimizes damage to the soil
and helps to maintain productivity.

Locating roads on midslope results in large cuts and
filils and thus removes land from production. Material
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cast to the side when building roads can damage
vegetation. It is also a potential source of sedimentation.
End hauling of waste material minimizes damage to
vegetation downslope and reduces the potential of
sedimentation. Seeding road cuts and fills to a
permanent plant cover reduces erosion. Proper design of
road drainage systems and care in the placement of
culverts help to control erosion. Steep yarding paths,
skid trails, and firebreaks are subject to rilling and
gullying unless they are provided with adequate water
bars or are protected by plant cover, or both.

Logging roads require suitable surfacing for year-round
use. When wet or moist, unsurfaced roads and skid trails
are slippery. They may be impassable during rainy
periods.

Natural reforestation of harvested areas by ponderosa
pine occurs if a seed source is present. The high content
of rock fragments in the soil reduces seedling survival.
To compensate for the higher mortality that can be
expected, larger trees or more trees than normal can be
planted. Ripping skid trails and landings when the soil is
dry breaks up compacted layers and improves soil tilth,
which increases seedling survival. Reforestation can be
accomplished by planting ponderosa pine and Douglas-
fir seedlings.

Undesirable plants limit natural or artificial reforestation
where site preparation and maintenance are not
adequate. Because roots are restricted by bedrock, trees
are subject to windthrow.

35F—Gwin-Rock outcrop complex, 40 to 70
percent slopes. This map unit is on hillslopes in the
foothills of the Blue Mountains. Slopes are convex and
generally are south- or west-facing. Elevation is 1,500 to
4,800 feet. The average annual precipitation is 16 to 28
inches, the average annual air temperature is 45 to 49
degrees F, and the average frost-free period is 100 to
150 days.

This unit is 55 percent Gwin extremely stony silt loam
and 10 percent Rock outcrop. The percentage varies
from one area to another. The components of this unit
are so intricately intermingled that it was not practical to
map them at the scale used.

Included in this unit are small areas of Bowlus,
Buckcreek, Gurdane, Kahler, Rockly, Umatilla, and Waha
soils and soils that are similar to this Gwin soil but are
20 to 30 inches deep. Also included are small areas of
Gwin and Gwinly soils that have slopes of 10 to 40
percent and soils that are similar to this Gwin soil but are
underlain by sandstone. Included areas make up about
35 percent of the total acreage.

The Gwin soil is shallow and well drained. It formed in
colluvium, residuum, and loess. Typically, 3 to 15 percent
of the surface is covered with stones. The surface layer
is dark grayish brown very cobbly silt loam about 7
inches thick. The subsoil is brown very cobbly silty clay
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loam about 6 inches thick. Basalt is at a depth of 13
inches. Depth to basalt ranges from 10 to 20 inches.

Permeability of the Gwin soil is moderately slow.
Available water capacity is about 1.5 to 2.5 inches.
Effective rooting depth is 10 to 20 inches. Runoff is
rapid, and the hazard of water erosion is high.

Rock outcrop consists of areas of exposed basalt.

This unit is used as rangeland and wildlife habitat.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and Idaho
fescue. The production of forage is limited by the high
content of rock fragments in the soil and the shallow
depth to bedrock.

if the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Mechanical treatment is
not practical, because the surface is stony and the
slopes are steep.

Steepness of slope and the areas of Rock outcrop
limit access by livestock and promote overgrazing of the
less sloping areas. Trails or walkways can be
constructed in some areas to encourage livestock to
graze in areas where access is limited.

36E—Gwinly very cobbly silt loam, 7 to 40 percent
slopes. This shallow, well drained soil is on hillslopes in
the foothills of the Blue Mountains. It formed in
colluvium, residuum, and loess. Slopes are convex and
generally are south- or west-facing. Elevation is 1,500 to
4,200 feet. The average annual precipitation is 16 to 25
inches, the average annual air temperature is 45 to 49
degrees F, and the average frost-free period is 100 to
150 days.

Typically, 1 to 10 percent of the surface is covered
with stones. The surface layer is dark grayish brown very
cobbly silt loam about 2 inches thick. The upper 5 inches
of the subsoil is dark grayish brown very cobbly silty clay
loam, and the lower 8 inches is dark brown very cobbly
clay. Basalt is at a depth of 15 inches. Depth to basalt
ranges from 10 to 20 inches.

Included in this unit are small areas of Gurdane and
Rockly soils and Rock outcrop. Also included are small
areas of Gwin and Gwinly soils that have slopes of 40 to
70 percent. Included areas make up about 30 percent of
the total acreage.

Permeability of this Gwinly soil is slow. Available water
capacity is about 0.5 inch to 2.5 inches. Effective rooting
depth is 10 to 20 inches. Runoff is rapid, and the hazard
of water erosion is high.
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This unit is used as rangeland and wildlife habitat.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Sandberg bluegrass, and Idaho
fescue. The production of forage is limited by the high
content of rock fragments in the soil and the shallow
depth to bedrock.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Mechanical treatment is
not practical, because the surface is stony and the
slopes are steep.

Slope may limit access by livestock and resuit in
overgrazing of the less sloping areas. Trails or walkways
can be constructed in some areas to encourage
livestock to graze in areas where access is limited.

37C—Hankins silt loam, 2 to 15 percent slopes.
This deep, well drained soil is on foot slopes. It formed
in loess and tuffaceous sediment. Elevation is 3,300 to
4,300 feet. The average annual precipitation is 16 to 25
inches, the average annual air temperature is 40 to 45
degrees F, and the average frost-free period is 50 to 90
days.

Typically, the surface is covered with a mat of needles
and twigs about 1 inch thick. The surface layer is grayish
brown silt loam about 9 inches thick. The upper 11
inches of the subsoil is brown silty clay loam, and the
lower 6 inches is dark brown clay. The substratum is
yellowish brown clay loam 18 inches over partially
weathered tuffaceous sediment. Depth to tuff ranges
from 40 to 60 inches or more.

Included in this unit are small areas of Anatone,
Bridgecreek, Klicker, Silvies, Winom, and Tolo soils. Also
included are small areas of Hankins soils that have
slopes of 15 to 35 percent. Included areas make up
about 35 percent of the total acreage.

Permeability of this Hankins soil is slow to very slow.
Available water capacity is about 4.5 to 11.0 inches.
Effective rooting depth is 40 to 60 inches or more.
Runoff is medium, and the hazard of water erosion is
moderate.

This unit is used for timber production, livestock
grazing, and wildlife habitat.

This unit is suited to the production of ponderosa pine.
The understory is mainly elk sedge, common snowberry,
pinegrass, and Idaho fescue.

On the basis of a 100-year site curve, the mean site
index for ponderosa pine is 72. Thus, the mean annual
increment for 80-year-old trees 6.6 inches and larger in
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diameter at breast height is 46 cubic feet per acre. The
mean annual increment at culmination (CMAI) for 50-
year-old trees 0.6 inch and larger in diameter at breast
height is 58 cubic feet per acre.

The main limitations for the management of timber are
the hazards of compaction, soil displacement, and
erosion.

Because of the slow permeability of the clay subsoil,
the soil in this unit readily becomes saturated in spring.
Using standard wheeled and tracked equipment when
the soil is moist causes rutting and compaction. Puddling
can occur when the soil is wet. Using low-pressure
ground equipment reduces damage to the soil and helps
to maintain productivity. Harvesting of timber on this unit
should be restricted to summer or winter, when the soil
is dry or frozen.

Proper design of road drainage systems and care in
the placement of culverts help to control erosion.
Seeding road cuts and fills to a permanent plant cover
reduces erosion. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they
are provided with adequate water bars or are protected
by plant cover, or both.

Logging roads require suitable surfacing for year-round
use. When wet or moist, unsurfaced roads and skid trails
are very slippery. They may be impassable during rainy
periods.

Natural reforestation of harvested areas by ponderosa
pine occurs if a seed source is present. Ripping skid
trails and landings when the soil is dry breaks up
compacted layers and improves soil tilth, which
increases seedling survival. Reforestation can be
accomplished by planting ponderosa pine seedlings.
Seedlings planted in the heavy clay subsoil grow poorly.
Undesirable plants limit adequate natural or artificial
reforestation; however, intensive site preparation and
maintenance generally are not needed.

Thinning, logging, or fire reduces the density of the
overstory canopy and increases the production of
understory. Broadcast seeding of adapted bunchgrasses
is desirable after the canopy has been opened. To
reduce the mortality of planted tree seedlings as a result
of plant competition, grasses and trees should be
seeded at the same time.

If the understory is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system.
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37E—Hankins silt loam, 15 to 35 percent slopes.
This deep, well drained soil is on foot slopes. It formed
in loess and tuffaceous sediment. Elevation is 3,300 to
4,300 feet. The average annual precipitation is 16 to 25
inches, the average annual air temperature is 40 to 45
degrees F, and the average frost-free period is 50 to 90
days.

Typically, the surface is covered with a mat of needles
and twigs about 1 inch thick. The surface layer is grayish
brown silt loam about 9 inches thick. The upper 11
inches of the subsail is brown silty clay loam, and the
lower 6 inches is dark brown clay. The substratum is
yellowish brown clay loam 18 inches thick over partially
weathered tuffaceous sediment. Depth to tuff ranges
from 40 to 60 inches.

Included in this unit are small areas of Anatone,
Bridgecreek, Klicker, Silvies, Winom, and Tolo soils. Also
included are small areas of Hankins soils that have
slopes of 2 to 15 percent or 35 to 50 percent. Included
areas make up about 40 percent of the total acreage.

Permeability of this Hankins soil is slow to very slow.
Available water capacity is about 4.5 to 11.0 inches,
Effective rooting depth is 40 to 60 inches or more.
Runoff is rapid, and the hazard of water erosion is high.

This unit is used for timber production, livestock
grazing, and wildlife habitat.

This unit is suited to the production of ponderosa pine.
The understory is mainly elk sedge, common snowberry,
pinegrass, and Idaho fescue.

On the basis of a 100-year site curve, the mean site
index for ponderosa pine is 72. Thus, the mean annual
increment for 80-year-old trees 6.6 inches and larger in
diameter at breast height is 46 cubic feet per acre. The
mean annual increment at culmination (CMAL) for 50-
year-old trees 0.6 inch and larger in diameter at breast
height is 58 cubic feet per acre.

The main limitations for the management of timber are
the hazards of compaction, soil displacement, and
erosion and the steepness of slope.

Wheeled and tracked equipment can be used, but
cable yarding generally is safer in the more steeply
sloping areas and disturbs the soil less. Because of the
slow permeability of the clay subsoil, the soil in this unit
readily becomes saturated in spring. Using standard
wheeled and tracked equipment when the soil is moist
causes rutting and compaction. Puddiing can occur when
the soil is wet. Using low-pressure ground equipment
reduces damage to the soil and helps to maintain
productivity. Harvesting of timber on this unit should be
restricted to summer or winter, when the soil is dry or
frozen.

In the more steeply sloping areas, road location is
more difficult and maintenance costs are greater. Proper
design of road drainage systems and care in the
placement of culverts help to control erosion. Seeding
road cuts and fills to a permanent plant cover reduces
erosion. Steep yarding paths, skid trails, and firebreaks
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are subject to rilling and gullying unless they are
provided with adequate water bars or are protected by
plant cover, or both.

Logging roads require suitable surfacing for year-round
use. When wet or moist, unsurfaced roads and skid trails
are very slippery. They may be impassable during rainy
periods.

Natural reforestation of harvested areas by ponderosa
pine occurs if a seed source is present. Ripping skid
trails and landings when the soil is dry breaks up
compacted layers and improves soil tilth, which
increases seedling survival. Reforestation can be
accomplished by planting ponderosa pine seedlings.
Seedlings planted in the heavy clay subsoil grow poorly.
Undesirable plants limit adequate natural or artificial
reforestation; however, intensive site preparation and
maintenance generally are not needed.

Thinning, logging, or fire reduces the density of the
overstory canopy and increases the production of
understory. Broadcast seeding of adapted bunchgrasses
is desirable after the canopy has been opened. To
reduce the mortality of planted tree seedlings as a resuit
of plant competition, grasses and trees should be
seeded at the same time.

If the understory is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system.

38C—Helter silt loam, 2 to 15 percent slopes. This
deep, well drained soil is on plateaus of the Blue
Mountains. It formed in volcanic ash over a buried soil.
Elevation is 4,500 to 5,500 feet. The average annual
precipitation is 35 to 60 inches, the average annual air
temperature is 40 to 44 degrees F, and the average
frost-free period is 20 to 60 days.

Typically, the surface is covered with a mat of needles
and twigs about 1 inch thick. The surface layer is grayish
brown silt loam about 6 inches thick. The subsoil is very
pale brown silt loam about 27 inches thick. Below this is
a buried subsoil of light yellowish brown and pale brown
silt loam and gravelly silt loam about 27 inches thick.
Basalt is at a depth of 60 inches or more. In some areas
depth to basalt ranges from 40 to 60 inches.

Included in this unit are small areas of soils that are
similar to Anatone and Klicker soils. Also included are
small areas of wet soils and Helter soils that have slopes
of 15 to 35 percent. Included areas make up about 10
percent of the total acreage.
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Permeability of this Helter soil is moderate to a depth
of 33 inches and moderately slow below this depth.
Available water capacity is about 12 to 19 inches.
Effective rooting depth is 60 inches or more. Runoff is
medium, and the hazard of water erosion is moderate.

Most areas of this unit are used for timber production
and wildlife habitat. A few areas are used for homesite
development and recreation.

This unit is suited to the production of subalpine fir
and grand fir. Other species that grow on this unit
include Engelmann spruce, western larch, and lodgepole
pine. The understory is mainly princes pine, grouse
blueberry, and elk sedge.

On the basis of a 100-year site curve, the mean site
index for subalpine fir is 100. The mean annual
increment at culmination (CMAI) for 80-year-old trees 0.6
inch and larger in diameter at breast height is 109 cubic
feet per acre.

The main limitations for the management of timber are
the hazards of compaction and erosion.

Using standard wheeled and tracked equipment when
the soil is moist causes rutting and compaction. Puddiing
can occur when the soil is wet. Displacement of the
surface layer occurs most readily when the soil is dry.
Using low-pressure ground equipment damages the soil
less and helps to maintain productivity.

Proper design of road drainage systems and care in
the placement of culverts help to control erosion.
Seeding road cuts and fills to a permanent plant cover
reduces erosion. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they
are provided with adequate water bars or are protected
by plant cover, or both.

Logging roads require suitable surfacing for year-round
use. Construction and maintenance of roads built on this
unit are difficult because of the 20- to 40-inch-thick ash
layer. This material makes poor subgrade for roads
because it does not compact easily when dry, has high
potential for frost action, and has high available water
capacity. When wet or moist, unsurfaced roads and skid
trails are soft. They may be impassable during rainy
periods.

Natural reforestation of harvested areas by subalpine
fir, grand fir, western larch, and lodgepole pine occurs if
a seed source is present. Ripping skid trails and landings
when the soil is dry breaks up compacted layers and
improves soil tilth, which increases seedling survival.
Mortality of naturally established seedlings may be high if
fogging or scarification displaces the layer of ash.
Reforestation can be accomplished by planting subalpine
fir and grand fir seedlings. Seedlings planted in the less
fertile subsoil grow poorly. Undesirable plants limit
natural or artificial reforestation where site preparation
and maintenance are not adequate.

Thinning, logging, or fire reduces the density of the
overstory canopy and increases the production of
understory. Broadcast seeding of adapted bunchgrasses
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is desirable after the canopy has been opened. To
reduce the mortality of planted tree seedlings as a resuit
of plant competition, grasses and trees should be
seeded at the same time.

38E—Helter silt loam, 15 to 35 percent slopes. This
deep, well drained soil is on hillslopes of the Blue
Mountains. It formed in volcanic ash over a buried soil.
Elevation is 4,500 to 5,500 feet. The average annual
precipitation is 35 to 60 inches, the average annual air
temperature is 40 to 44 degrees F, and the average
frost-free period is 20 to 60 days.

Typically, the surface is covered with a mat of needles
and twigs about 1 inch thick. The surface layer is grayish
brown silt loam about 6 inches thick. The subsoil is very
pale brown silt loam about 27 inches thick. Below this is
a buried subsoil of light yellowish brown and pale brown
silt loam and gravelly silt loam about 27 inches thick.
Basalt is at a depth of 60 inches or more. In some areas
depth to basalt ranges from 40 to 60 inches.

Included in this unit are small areas of Anatone,
Kabhler, Klicker, and Umatilla soils. Also included are
small areas of Helter soils that have slopes of 3 to 15
percent or 35 to 70 percent. Included areas make up
about 20 percent of the total acreage.

Permeability of this Helter soil is moderate to a depth
of 33 inches and moderately slow below this depth.
Available water capacity is about 12 to 19 inches.
Effective rooting depth is 60 inches or more. Runoff is
rapid, and the hazard of water erosion is high.

Most areas of this unit are used for timber production
and wildlife habitat. A few areas are used for homesite
development and recreation.

This unit is suited to the production of subalpine fir
and grand fir. Other species that grow on this unit
include Engelmann spruce, western larch, and lodgepole
pine. The understory is mainly princes pine, grouse
blueberry, and elk sedge.

On the basis of a 100-year site curve, the mean site
index for subalpine fir is 100. The mean annual
increment at culmination (CMAI) for 80-year-old trees 0.6
inch and larger in diameter at breast height is 109 cubic
feet per acre.

The main limitations for the management of timber are
the hazards of compaction and erosion and steepness of
slope.

Wheeled and tracked equipment can be used, but
cable yarding generally is safer in the more steeply
sloping areas and disturbs the soil less. Using standard
wheeled and tracked equipment when the soil is moist
causes rutting and compaction. Puddiing can occur when
the soil is wet. Displacement of the surface layer occurs
most readily when the soil is dry. Using low-pressure
ground equipment damages the soil less and helps to
maintain productivity.

In the more steeply sloping areas, road location is
more difficult and maintenance costs are greater. Proper
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design of road drainage systems and care in the
placement of culverts help to control erosion. Seeding
road cuts and fills to a permanent plant cover reduces
erosion. Steep yarding paths, skid trails, and firebreaks
are subject to rilling and gullying unless they are
provided with adequate water bars or are protected by
plant cover, or both.

Logging roads require suitable surfacing for year-round
use. Construction and maintenance of roads built on this
unit are difficult because of the 20- to 40-inch-thick ash
layer. This material makes poor subgrade for roads
because it does not compact easily when dry, has high
potential for frost action, and has high available water
capacity. When wet or moist, unsurfaced roads and skid
trails are soft. They may be impassable during rainy
periods.

Natural reforestation of harvested areas by subalpine
fir, grand fir, western larch, and lodgepole pine occurs if
a seed source is present. Ripping skid trails and landings
when the soil is dry breaks up compacted layers and
improves soil tilth, which increases seedling survival.
Mortality of naturally established seedlings may be high if
logging or scarification displaces the layer of ash.
Reforestation can be accomplished by planting subalpine
fir and grand fir seedlings. Seedlings planted in the less
fertile subsoil grow poorly. Undesirable plants limit
natural or artificial reforestation where site preparation
and maintenance are not adequate.

Thinning, logging, or fire reduces the density of the
overstory canopy and increases the production of
understory. Broadcast seeding of adapted bunchgrasses
is desirable after the canopy has been opened. To
reduce the mortality of planted tree seedlings as a result
of plant competition, grasses and trees should be
seeded at the same time.

39A—Hermiston silt loam, 0 to 3 percent slopes.
This deep, well drained soil is on flood plains. It formed
in silty alluvium. Elevation is 700 to 2,300 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 49 to 54 degrees F,
and the average frost-free period is 150 to 195 days.

Typically, the surface layer is grayish brown silt loam
about 16 inches thick. The subsoil to a depth of 60
inches or more is grayish brown, light yellowish brown,
and pale brown silt loam. In some areas the surface
layer is fine sandy loam or very fine sandy loam.

Included in this unit are small areas of Onyx soils and
Vitrandepts. Also included are small areas of Pedigo and
Yakima soils, Xerofluvents, and soils that are similar to
this Hermiston soil but that have a water table within 6
feet of the surface. Included areas make up about 20
percent of the total acreage.

Permeability of this Hermiston soil is moderate.
Available water capacity is about 10 to 14 inches.
Effective rooting depth is 60 inches or more. Runoff is
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slow, and the hazard of water erosion is slight. This soil
is subject to rare periods of flooding.

Most areas of this unit are used for irrigated crops,
mainly small grain and alfaifa hay. A few areas are used
for row crops, pasture, nonirrigated small grain,
rangeland, and homesite development.

This unit is suited to irrigated crops. It has few
limitations.

Furrow, border, corrugation, drip, and sprinkler
irrigation systems are suited to this unit. The method
used generally is governed by the crop grown. To avoid
overirrigating and increasing the risk of erosion,
applications of irrigation water should be adjusted to the
available water capacity, the water intake rate, and the
crop needs. Poor irrigation water management can
cause excessive amounts of salt to accumulate near the
soil surface. If gravity irrigation systems are used,
leveling may be needed in sloping areas for the efficient
application and removal of water. Use of pipe, ditch
lining, or drop structures in irrigation ditches facilitates
irrigation and reduces ditch erosion.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tiith.
A suitable cropping system is one that includes 4 or 5
years of alfalfa hay and 3 or 4 years of small grain or
corn. Returning crop residue to the soil or regularly
adding other organic matter improves fertility, reduces
crusting, and increases the water intake rate.

This unit is suited to nonirrigated crops. Many areas
are cropped annually. In areas where precipitation is not
sufficient for annual cropping, a system that includes
small grain and summer fallow is more suitable.

Leaving crop residue on or near the surface helps to
conserve moisture, maintain tilth, and control erosion.
Other practices that can be used to conserve moisture
include limiting tillage for seedbed preparation and weed
control.

This unit is suited to hay and pasture. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
to protect the soil from erosion. Grazing when the soil is
moist results in compaction of the surface layer, poor
tilth, and excessive runoff.

The potential plant community on this unit is mainly
giant wildrye and basin big sagebrush.

Irrigation water can be applied by the flood and
sprinkler methods. Leveling helps to ensure the uniform
application of water. Annual applications of nitrogen,
phosphorous, and sulfur fertilizer are needed to maintain
production of high quality irrigated pasture.

If this unit is used for homesite development, the main
limitation is the hazard of flooding. Dikes and channels
that have outlets for floodwater can be used to protect
buildings and onsite sewage disposal systems from
flooding. Culverts may become clogged during floods,
and damage to roads, homesites, and structures may
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result. Using larger culverts helps to overcome this
problem.

40C—Kabhier silt loam, 2 to 15 percent slopes. This
deep, well drained soil is on plateaus of the Blue
Mountains. It formed in loess and colluvium. It is on
north- and east-facing slopes. Elevation is 2,000 to 4,500
feet. The average annual precipitation is 15 to 45 inches,
the average annual air temperature is 40 to 45 degrees
F, and the average frost-free period is 30 to 90 days.

Typically, the surface is covered with a mat of needles
and twigs 1 inch thick. The surface layer is dark brown
and brown silt loam about 20 inches thick. The upper 17
inches of the subsoil is dark brown silty clay loam, and
the lower 23 inches is brown cobbly silty clay loam.
Basalt is at a depth of 60 inches or more.

Included in this unit are small areas of Klicker, Tolo,
and Umatilla soils. Also included are small areas of soils
that are similar to this Kahler soil but that are 20 to 60
inches deep to basalt and Kahler soils that have slopes
of 15 to 35 percent. Included areas make up about 20
percent of the total acreage.

Permeability of this Kahler soil is moderate. Available
water capacity is about 8 to 14 inches. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

This unit is. used for timber production, livestock
grazing, and wildiife habitat.

This unit is suited to the production of Douglas-fir and
ponderosa pine. The understory is mainly elk sedge,
pinegrass, and mallow ninebark.

On the basis of a 50-year site curve, the mean site
index for Douglas-fir is 75. Thus, the mean annual
increment for 80-year-old trees is 70 cubic feet per acre.
The mean annual increment at culmination (CMAI) is 71
cubic feet per acre at 96 years for trees 1 inch and
larger in diameter at breast height.

The main limitations for the management of timber are
the hazards of soil compaction and erosion.

Using standard wheeled and tracked equipment when
the soil is moist causes rutting and compaction. Puddling
can occur when the soil is wet. Using low-pressure
ground equipment reduces damage to the soil and helps
to maintain productivity.

Proper design of road drainage systems and care in
the placement of culverts help to control erosion.
Seeding road cuts and fills to a permanent plant cover
reduces erosion. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they
are provided with adequate water bars or are protected
by plant cover, or both.

Logging roads require suitable surfacing for year-round
use. When wet or moist, unsurfaced roads and skid trails
are soft and slippery. They may be impassable during
rainy periods.

Natural reforestation of harvested areas by Douglas-fir
and ponderosa pine occurs if a seed source is present.
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Reforestation can be accomplished by planting Douglas-
fir or ponderosa pine seedlings. Ripping skid trails and
landings when the soil is dry breaks up compacted
layers and improves soil tilth, which increases seedling
survival. Undesirable plants limit natural or artificial
reforestation where site preparation and maintenance
are not adequate.

Thinning, logging, or fire reduces the density of the
overstory canopy and increases the production of
understory. Broadcast seeding of adapted bunchgrasses
is desirable after the canopy has been opened. To
reduce the mortality of planted tree seedlings as a result
of plant competition, grasses and trees should be
seeded at the same time.

If the understory is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system.

40E—Kahler silt loam, 15 to 35 percent slopes. This
deep, well drained soil is on north- and east-facing
hillslopes of the Blue Mountains. It formed in loess and
colluvium. Elevation is 2,000 to 4,500 feet. The average
annual precipitation is 15 to 45 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 30 to 90 days.

Typically, the surface is covered with a mat of needles
and twigs 1 inch thick. The surface layer is dark brown
and brown silt loam about 20 inches thick. The upper 17
inches of the subsoil is dark brown silty clay loam, and
the lower 23 inches is brown cobbly silty clay loam.
Basalt is at a depth of 60 inches or more.

Included in this unit are small areas of Klicker, Tolo,
and Umatilla soils. Also included are small areas of Rock
outcrop, soils that are similar to this Kahler soil but that
are 20 to 60 inches deep to basalt, and Kahler soils that
have slopes of 2 to 15 percent or 35 to 70 percent.
Included areas make up about 25 percent of the total
acreage.

Permeability of this Kahler soil is moderate. Available
water capacity is about 8 to 14 inches. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high.

This unit is used for timber production, livestock
grazing, and wildlife habitat.

This unit is suited to the production of Douglas-fir and
ponderosa pine. The understory in mainly elk sedge,
pinegrass, and mallow ninebark.

On the basis of a 50-year site curve, the mean site
index for Douglas-fir is 75. Thus, the mean annual
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increment for 80-year-old trees is 70 cubic feet per acre.
The mean annual increment at culmination (CMAI) is 71
cubic feet per acre at 96 years for trees 1 inch and
larger in diameter at breast height.

The main limitations for the management of timber are
the hazards of soil compaction and erosion and the
steepness of slope.

Wheeled and tracked equipment can be used, but
cable yarding generally is safer in the more steeply
sloping areas and disturbs the soil less. Using standard
wheeled and tracked equipment when the soil is moist
causes rutting and compaction. Puddling can occur when
the soil is wet. Using low-pressure ground equipment
reduces damage to the soil and helps to maintain
productivity.

In the more steeply sloping areas, road location is
more difficult and maintenance costs are greater. Proper
design of road drainage systems and care in the
placement of culverts heip to control erosion. Seeding
road cuts and fills to a permanent plant cover reduces
erosion. Steep yarding paths, skid trails, and firebreaks
are subject to rilling and gullying unless they are
provided with adequate water bars or are protected by
plant cover, or both.

Logging roads require suitable surfacing for year-round
use. When wet or moist, unsurfaced roads and skid trails
are soft and slippery. They may be impassable during
rainy periods.

Natural reforestation of harvested areas by Douglas-fir
and ponderosa pine occurs if a seed source is present.
Reforestation can be accomplished by planting Douglas-
fir seedlings. Ripping skid trails and landings when the
soil is dry breaks up compacted layers and improves soil
tilth, which increases seedling survival. Undesirable
plants limit natural or artificial reforestation where site
preparation and maintenance are not adequate.

Thinning, logging, or fire reduces the density of the
overstory canopy and increases the production of
understory. Broadcast seeding of adapted bunchgrasses
is desirable after the canopy has been opened. To
reduce the mortality of planted tree seedlings as a result
of plant competition, grasses and trees should be
seeded at the same time.

If the understory is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system.

41F—Kabhler gravelly loam, granite substratum, 35
to 70 percent slopes. This deep, well drained soil is on
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hillslopes of the Blue Mountains. It formed in loess,
residuum, and colluvium. Elevation is 3,000 to 4,600 feet.
The average annual precipitation is 20 to 26 inches, the
average annual air temperature is 41 to 45 degrees F,
and the average frost-free period is 50 to 90 days.

Typically, the surface is covered with a mat of needles
and twigs 2 inches thick. The surface layer is dark brown
gravelly loam about 12 inches thick. The subsurface
layer is dark brown loam about 10 inches thick. The
subsoil is dark yellowish brown gravelly sandy clay loam
about 23 inches thick. Below this to a depth of 60 inches
or more is partially weathered granodiorite. In some
areas the surface layer is loam or very gravelly loam.

Included in this unit are small areas of Kilmerque,
Klicker, Tolo, and Umatilla soils. Also included are small
areas of Rock outcrop and Kahler soils that have slopes
of 15 to 35 percent. Included areas make up about 30
percent of the total acreage.

Permeability of this Kahler soil is moderate. Available
water capacity is about 4.5 to 10.5 inches. Effective
rooting depth is 40 to 60 inches or more. Runoff is rapid,
and the hazard of water erosion is high.

This unit is used for timber production, livestock
grazing, and wildlife habitat. ’

This unit is suited to the production of Douglas-fir and
grand fir. Other species that grow on this unit include
western larch and ponderosa pine. The understory in
mainly princes pine, myrtle pachystima, and elk sedge.

On the basis of a 50-year site curve, the mean site
index for Douglas-fir is 60. Thus, the mean annual
increment for 80-year-old trees is 41 cubic feet per acre.
The mean annual increment at culmination (CMAI) is 43
cubic feet per acre at 110 years for trees 1 inch and
larger in diameter at breast height.

The main limitations for the management of timber are
the steepness of slope and the hazards of erosion and
soil compaction.

Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails. Cable yarding generally
is safer and disturbs the soil less.

Locating roads on midslopes results in large cuts and
fills and thus removes land from production. Material
cast to the side when building roads can damage
vegetation. It is also a potential source of sedimentation.
End hauling of waste material minimizes damage to
vegetation downslope and reduces the potential of
sedimentation. Seeding road cuts and fills to a
permanent plant cover reduces erosion. Proper design of
road drainage systems and care in the placement of
culverts help to control erosion. Steep yarding paths,
skid trails, and firebreaks are subject to rilling and
gullying uniless they are provided with adequate water
bars or are protected by plant cover, or both.

Logging roads require suitable surfacing for year-round
use. When wet or moist, unsurfaced roads and skid trails
are slippery. They may be impassable during rainy
periods.
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Natural reforestation of harvested areas by Douglas-fir
and grand fir occurs if a seed source is present.
Reforestation can be accomplished by planting Douglas-
fir and grand fir seedlings. Ripping skid trails and
landings when the soil is dry breaks up compacted
layers and improves soil tilth, which increases seedling
survival. Undesirable plants prevent adequate natural or
artificial reforestation unless intensive site preparation
and maintenance are used.

Thinning, logging, or fire reduces the density of the
overstory canopy and increases the production of
understory. Broadcast seeding of adapted bunchgrasses
is desirable after the canopy has been opened. To
reduce the mortality of planted tree seedlings as a resulit
of plant competition, grasses and trees should be
seeded at the same time.

Because the overstory on this unit generally is very
dense and forage production is low, livestock and wildlife
usually graze areas that have been opened by logging or
fire. Wildlife use this unit primarily as shelter from winter
storms.

If the understory is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system.

42A—Kimberly fine sandy loam, 0 to 3 percent
slopes. This deep, well drained soil is on flood plains. It
formed in mixed alluvium. Elevation is 400 to 2,000 feet.
The average annual precipitation is 8 to 14 inches, the
average annual air temperature is 49 to 53 degrees F,
and the average frost-free period is 150 to 180 days.

Typically, the surface layer is brown fine sandy loam
about 10 inches thick. The upper 4 inches of the
substratum is pale brown fine sandy loam, and the lower
part to a depth of 60 inches or more is pale brown and
brown, stratified very fine sandy loam and silt loam. In
some areas the surface layer is silt loam, very fine sandy
loam, or loamy fine sand. In many areas there is a
gravelly substratum at a depth of 40 to 60 inches.

Included in this unit are small areas of Esquatzel,
Hermiston, and Quincy soils. Included areas make up
about 20 percent of the total acreage.

Permeability of this Kimberly soil is moderately rapid.
Available water capacity is about 6 to 9 inches. 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 brief periods
of flooding in winter and spring. In some areas there may
be a water table within 6 feet of the surface.
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Most areas of this unit are used for irrigated crops
such as small grain and alfalfa hay and for nonirrigated
small grain. A few areas are used for pasture, range, and
homesite development.

This unit is suited to irrigated crops. It is limited mainly
by the low available water capacity and the moderate
hazard of soil blowing.

Sprinkler irrigation is a suitable method of applying
water. Use of this method permits the even, controlled
application of water, reduces runoff, and minimizes the
risk of erosion. Furrow, border, and corrugation systems
are also suited to this unit. If furrow or corrugation
irrigation is used, water should be applied at frequent
intervals and runs should be short. To avoid
overirrigating and leaching of plant nutrients, applications
of irrigation water should be adjusted to the available
water capacity, the water intake rate, and the crop
needs. Because the soil in this unit is droughty,
applications of irrigation water should be light and
frequent. If gravity irrigation systems are used, leveling
may be needed in sloping areas for the efficient
application and removal of irrigation water. Use of pipe,
ditch lining, or drop structures in irrigation ditches
facilitates irrigation and reduces ditch erosion.

Maintaining crop residue on or near the surface
reduces runoff, reduces soil blowing, and helps to
maintain soil tilth and organic matter content. The
organic matter content can be maintained by using all
crop residue, plowing under cover crops, and using a
suitable cropping system. A suitable cropping system is
one that includes 4 or 5 years of alfalfa hay and 3 or 4
years of small grain. Maintaining crop residue on or near
the surface reduces runoff, reduces soil blowing, and
helps to maintain soil tilth and organic matter content.

Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, properly timing irrigation, keeping
the soil rough and cloddy when it is not protected by
plant cover, and conducting tillage and other farming
operations at right angle to the prevailing wind. Blowout
areas can be treated by disking in straw and seeding
adapted grasses.

This unit is suited to nonirrigated crops. The main
needs in cropland management are to protect the unit
from soil blowing and to conserve moisture for plant
growth.

Because precipitation is not sufficient for annual
cropping, a cropping system that includes small grain
and summer fallow is most suitable. Other practices that
can be used to conserve soil moisture and reduce soil
blowing include stubble-muich tillage, limiting tillage for
seedbed preparation and weed control, and
stripcropping, where practical.

Maintaining crop residue on or near the surface
reduces runoff, reduces soil blowing, and helps to
maintain soii tilth and organic matter content. Crops
respond to nitrogen, phosphorous, and sulfur fertilizer.
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The potential plant community on this unit is mainly
basin wildrye, needleandthread, and big sagebrush. The
production of forage is limited by the low rainfall. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure. The risk of soil blowing increases
significantly if this unit is overgrazed.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are the
moderate hazard of soil blowing and the low rainfall.
Establishment of seedlings may be difficult because of
these limitations. The plants selected for seeding should
meet the seasonal requirements of livestock or wildlife,
or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion.

If this unit is used for hay and pasture, the main
limitations are the moderate hazard of soil blowing and
the low available water capacity. Proper stocking rates,
pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
to protect the soil from erosion. Grazing when the soil is
moist results in compaction of the surface layer, poor
tilth, and excessive runoff.

Irrigation water can be applied by the flood and
sprinkler methods. Leveling helps to ensure the uniform
application of water.

If this unit is used for windbreaks and environmental
plantings, the main limitations are the low rainfall and the
moderate hazard of soil blowing. If irrigation is used,
most climatically adapted trees and shrubs can be
grown. Among the trees that are suitable for planting are
Rocky Mountain juniper and Lombardy poplar. Among
the shrubs is caragana.

If this unit is used for homesite development, the main
limitations are the low annual precipitation, the moderate
hazard of soil blowing, and the hazard of flooding.

Excavation for houses and access roads in places
exposes material that is highly susceptible to soil
blowing. Revegetating disturbed areas around
construction sites as soon as feasible helps to control
soil blowing.

Plant cover can be established and maintained
through proper fertilizing, seeding, mulching, and shaping
of the slopes. In summer, irrigation is needed for lawn
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grasses, shrubs, vines, shade trees, and ornamental
trees.

If the density of housing is high, community sewage
systems are needed to prevent contamination of water
supplies as a result of seepage from onsite sewage
disposal systems.

Dikes and channels that have outlets for floodwater
can be used to protect buildings and onsite sewage
disposal systems from flooding. Culverts may become
clogged during floods, and damage to roads, homesites,
and structures may result. Using larger culverts helps to
overcome this problem.

43A—Kimberly silt loam, 0 to 3 percent slopes.
This deep, well drained soil is on flood plains. It formed
in mixed alluvium. Elevation is 400 to 2,000 feet. The
average annual precipitation is 8 to 14 inches, the
average annual air temperature is 49 to 53 degrees F,
and the average frost-free period is 150 to 180 days.

Typically, the surface layer is brown silt loam about 10
inches thick. The upper 4 inches of the substratum is
pale brown fine sandy loam, and the lower part to a
depth of 60 inches or more is pale brown and brown,
stratified very fine sandy loam and silt loam. Some
pedons have a silt loam or fine sandy loam surface
layer. Many areas of this unit have a gravelly substratum
at a depth of 40 to 60 inches.

Included in this unit are small areas of Esquatzel,
Hermiston, Ritzville, and Shano soils. Included areas
make up about 20 percent of the total acreage.

Permeability of this Kimberly soil is moderately rapid.
Available water capacity is about 6 to 9 inches. 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 brief periods
of flooding in winter and spring.

Most areas of this unit are used for nonirrigated small
grain. A few areas are used for irrigated crops, as
rangeland, and for homesite development.

This unit is suited to nonirrigated crops. The main
needs in cropland management are to protect the soil
from soil blowing and to conserve soil moisture for plant
growth.

Because precipitation is not sufficient for annual
cropping, a cropping system that includes small grain
and summer fallow is most suitable. Other practices that
can be used to conserve soil moisture and reduce soil
blowing include stubble-mulch tillage, limiting tillage for
seedbed preparation and weed control, and
stripcropping.

Maintaining crop residue on or near the surface
reduces runoff, reduces soil blowing, and helps to
maintain soil tiith and organic matter content. Crops
respond to nitrogen, phosphorous, and sulfur fertilizer.

If this unit is used for irrigated crops, the main
limitations are the low available water capacity and the
moderate hazard of soil blowing.
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Sprinkler irrigation is a suitable method of applying
water. Use of this method permits the even, controlled
application of water, reduces runoff, and minimizes the
risk of erosion. Furrow, border, and corrugation systems
are also suited to this unit. If furrow or corrugation
irrigation is used, water should be applied at frequent
intervals and runs should be short. To avoid
overirrigating and increasing the risk of erosion or
leaching of plant nutrients, applications of irrigation water
should be adjusted to the available water capacity, the
water intake rate, and the crop needs. Because the soil
in this unit is droughty, applications of irrigation water
should be light and frequent. If gravity irrigation systems
are used, leveling may be needed in sloping areas for
the efficient application and removal of irrigation water.
Use of pipe, ditch lining, or drop structures in irrigation
ditches facilitates irrigation and reduces ditch erosion.

Maintaining crop residue on or near the surface
reduces runoff, reduces soil blowing, and helps to
maintain soil tilth and organic matter content. The
organic matter content can be maintained by using all
crop residue, plowing under cover crops, and using a
suitable cropping system. A suitable cropping system is
one that includes 4 or 5 years of alfalfa hay and 3 or 4
years of small grain. Returning crop residue to the soil or
regularly adding other organic matter improves fertility,
reduces crusting, and increases the water intake rate.

Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, properly timing irrigation, keeping
the soil rough and cloddy when it is not protected by
plant cover, and conducting tillage and other farming
operations at right angle to the prevailing wind. Blowout
areas can be treated by disking in straw and seeding
adapted grasses.

The potential plant community on this unit is mainly
basin wildrye, needleandthread, and big sagebrush. The
production of forage is limited by the low rainfall. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure. The risk of soil blowing increases
significantly if this unit is overgrazed.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are the
moderate hazard of soil blowing and the low annual
precipitation. Establishment of seedlings may be difficult
because of these limitations. The plants selected for
seeding should meet the seasonal requirements of
livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
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infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion.

If this unit is used for hay and pasture, the main
limitations are the moderate hazard of soil blowing and
the low available water capacity. Proper stocking rates,
pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
to protect the soil from erosion. Grazing when the soil is
moist results in compaction of the surface layer, poor
tilth, and excessive runoff.

Irrigation water can be applied by the flood and
sprinkler methods. Leveling helps to ensure the uniform
application of water.

If this unit is used for windbreaks and environmental
plantings, the main limitations are the low rainfall and the
moderate hazard of soil blowing. If irrigation is used,
most climatically adapted trees and shrubs can be
grown. Among the trees that are suitable for planting are
Rocky Mountain juniper and Lombardy poplar. Among
the shrubs is caragana.

If this unit is used for homesite development, the main
limitations are the low annual precipitation, the moderate
hazard of soil blowing, and the hazard of flooding.

Excavation for houses and access roads in places
exposes material that is highly susceptible to soil
blowing. Revegetating disturbed areas around
construction sites as soon as feasible helps to control
soil blowing.

Plant cover can be established and maintained
through proper fertilizing, seeding, mulching, and shaping
of the slopes. In summer, irrigation is needed for lawn
grasses, shrubs, vines, shade trees, and ornamental
trees.

If the density of housing is high, community sewage
systems are needed to prevent contamination of water
supplies as a result of seepage from onsite sewage
disposal systems.

Dikes and channels that have outlets for floodwater
can be used to protect buildings and onsite sewage
disposal systems from flooding. Culverts may become
clogged during floods, and damage to roads, homesites,
and structures may result. Using larger culverts helps to
overcome this problem.

44D—Klicker silt loam, 2 to 20 percent slopes. This
moderately deep, well drained soil is on plateaus of the
Biue Mountains. It formed in residuum mixed with loess.
Elevation is 3,000 to 5,000 feet. The average annual
precipitation is 17 to 40 inches, the average annual air
temperature is 40 to 45 degrees F, and the average
frost-free period is 60 to 100 days.

Typically, the surface is covered with a mat of needles
and twigs about 1 inch thick. The surface layer is dark
brown silt loam about 7 inches thick. The subsoil is dark
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brown very cobbly silty clay loam about 14 inches thick.
Basalt is at a depth of 21 inches. Depth to basalt ranges
from 20 to 40 inches.

Included in this unit are small areas of Albee, Anatone,
Bocker, and Tolo soils. Also included are small areas of
soils that are similar to this Klicker soil but have less
than 35 percent rock fragments and Klicker soils that
have slopes of 20 to 40 percent. included areas make
up about 20 percent of the total acreage.

Permeability of this Klicker soil is moderately slow.
Available water capacity is about 2.5 to 7.0 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
medium, and the hazard of water erosion is moderate.

This unit is used for timber production, livestock
grazing, and wildlife habitat.

This unit is suited to the production of ponderosa pine.
Other species that grow on this unit include Douglas-fir.
The understory is mainly elk sedge, pinegrass, common
snowberry, and serviceberry.

On the basis of a 100-year site curve, the mean site
index for ponderosa pine is 76. Thus, the mean annual
increment for 80-year-old trees 6.6 inches and larger in
diameter at breast height is 51 cubic feet per acre. The
mean annual increment at culmination (CMAI) for 50-
year-old trees 0.6 inch and larger in diameter at breast
height is 63 cubic feet per acre.

The main limitations for the management of timber are
the high content of rock fragments in the soil and the
hazards of compaction and erosion.

Using standard wheeled and tracked equipment when
the soil is moist causes rutting and compaction. Puddling
can occur when the soil is wet. Using low-pressure
ground equipment reduces damage to the soil and helps
o maintain productivity.

Proper design of road drainage systems and care in
the placement of culverts help to control erosion.
Seeding road cuts and fills to a permanent plant cover
reduces erosion. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they
are provided with adequate water bars or are protected
by plant cover, or both.

Logging roads require suitable surfacing for year-round
use. When wet or moist, unsurfaced roads and skid trails
are slippery. They may be impassable during rainy
periods.

Natural reforestation of harvested areas by ponderosa
pine occurs if a seed source is present. Ripping skid
trails and landings when the soil is dry breaks up
compacted layers and improves soil tilth, which
increases seedling survival. Reforestation can be
accomplished by planting ponderosa pine and Douglas-
fir seedlings. The high content of rock fragments in the
soil reduces seedling survival. To compensate for the
higher mortality that can be expected, larger trees or
more trees than normal can be planted. Undesirable
plants limit natural or artificial reforestation; however,
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intensive site preparation and maintenance generally are
not needed.

Because roots are restricted by bedrock, trees are
subject to windthrow.

Thinning, logging, or fire reduces the density of the
overstory canopy and increases the production of
understory. Broadcast seeding of adapted bunchgrasses
is desirable after the canopy has been opened. To
reduce the mortality of planted tree seedlings as a result
of plant competition, grasses and trees should be
seeded at the same time.

If the understory is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system.

45E—Klicker very stony silt loam, 20 to 40 percent
slopes. This moderately deep, well drained soil is on
south- and east-facing hillslopes of the Blue Mountains.
It formed in residuum mixed with loess. Elevation is
3,000 to 5,000 feet. The average annual precipitation is
17 to 40 inches, the average annual air temperature is
40 to 45 degrees F, and the average frost-free period is
60 to 100 days.

Typically, the surface is covered with a mat of needles
and twigs about 1 inch thick. The surface layer is dark
brown very stony silt loam about 7 inches thick. The
subsoil is dark brown very cobbly silty clay loam about
14 inches thick. Basalt is at a depth of 21 inches. Depth
to basalt ranges from 20 to 40 inches.

Included in this unit are small areas of Albee, Anatone,
Bocker, Kahler, Tolo, and Umatilla soils. Also included
are small areas of Klicker soils that have slopes of 2 to
20 percent or 40 to 70 percent. Included areas make up
about 30 percent of the total acreage.

Permeability of this Klicker soil is moderately slow.
Available water capacity is about 2.5 to 7.0 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high.

This unit is used for timber production, livestock
grazing, and wildlife habitat.

This unit is suited to the production of ponderosa pine.
Other species that grow on this unit include Douglas-fir.
The understory is mainly serviceberry, elk sedge, and
pinegrass.

On the basis of a 100-year site curve, the mean site
index for ponderosa pine is 76. Thus, the mean annual
increment for 80-year-old trees 6.6 inches and larger in
diameter at breast height is 51 cubic feet per acre. The
mean annual increment at culmination (CMAI) for 50-
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year-old trees 0.6 inch or larger in diameter at breast
height is 63 cubic feet per acre.

The main limitations for the management of timber are
the hazard of compaction and erosion, the high content
of rock fragments in the soil, and the steepness of slope.

Wheeled and tracked equipment can be used, but
cable yarding generally is safer in the more steeply
sloping areas and disturbs the soil less. Using standard
wheeled and tracked equipment when the soil is moist
causes rutting and compaction. Puddling can occur when
the soil is wet. Using low-pressure ground equipment
reduces damage to the soil and helps to maintain
productivity.

Proper design of road drainage systems and care in
the placement of culverts help to control erosion.
Seeding road cuts and fills to a permanent plant cover
reduces erosion. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they
are provided with adequate water bars or are protected
by plant cover, or both.

Logging roads require suitable surfacing for year-round
use. When wet or moist, unsurfaced roads and skid trails
are slippery. They may be impassable during rainy
periods. In the more steeply sloping areas, road location
is more difficult and maintenance costs are greater.

Natural reforestation of harvested areas by ponderosa
pine occurs if a seed source is present. Ripping skid
trails and landings when the soil is dry breaks up
compacted layers and improves soil tilth, which
increases seedling survival. Reforestation can be
accomplished by planting ponderosa pine and Douglas-
fir seedlings. The high content of rock fragments in the
soil reduces seedling survival. To compensate for the
higher mortality that can be expected, larger trees or
more trees than normal can be planted. Undesirable
plants limit adequate natural or artificial reforestation;
however, intensive site preparation and maintenance
generally are not needed.

Because roots are restricted by bedrock, trees on this
unit are subject to windthrow.

Thinning, logging, or fire reduces the density of the
overstory canopy and increases the production of
understory. Broadcast seeding of adapted bunchgrasses
is desirable after the canopy has been opened. To
reduce the mortality of planted tree seedlings as a result
of plant competition, seeding of grasses and trees
should be seeded at the same time.

If the understory is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.
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Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system.

46C—Klicker-Anatone-Bocker complex, 2 to 15
percent slopes. This map unit is on plateaus of the Blue
Mountains. Elevation is 3,300 to 5,000 feet. The average
annual precipitation is 18 to 35 inches, the average
annual air temperature is 42 to 45 degrees F, and the
average frost-free period is 60 to 100 days.

This unit is 50 percent Klicker silt loam, 25 percent
Anatone very cobbly loam, and 15 percent Bocker very
cobbly silt loam. The percentage varies from one area to
another.

Included in this unit are small areas of Albee soils.
Also included are small areas of Klicker, Anatone, and
Bocker soils that have slopes of 15 to 35 percent and
Bocker soils that have a stony surface layer. Included
areas make up about 10 percent of the total acreage.

The Kilicker soil is moderately deep and well drained. It
formed in residuum mixed with loess. Typically, the
surface is covered with a mat of needles and twigs about
1 inch thick. The surface layer is dark brown silt loam
about 7 inches thick. The subsoil is dark brown very
cobbly silty clay loam about 14 inches thick. Basalt is at
a depth of 21 inches. Depth to basalt ranges from 20 to
40 inches.

Permeability of the Klicker soil is moderately slow.
Available water capacity is about 2.5 to 7.0 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
medium, and the hazard of water erosion is moderate.

The Anatone soil is shallow and well drained. It formed
in residuum mixed with loess. Typically, the surface layer
is dark brown very cobbly silt loam about 5 inches thick.
The subsoil is dark brown extremely cobbly loam about 7
inches thick. Basalt is at a depth of 12 inches. Depth to
basalt ranges from 10 to 20 inches. In some areas the
surface layer is stony.

Permeability of the Anatone soil is moderate. Available
water capacity is about 1.0 inch to 2.5 inches. Effective
rooting depth is 10 to 20 inches. Runoff is medium, and
the hazard of water erosion is moderate.

The Bocker soil is very shallow and well drained. It
formed in residuum mixed with loess. Typically, the
surface layer is brown very cobbly silt loam about 4
inches thick. The subsoil is brown very cobbly silt loam
about 3 inches thick. Basalt is at a depth of 7 inches.
Depth to basalt ranges from 4 to 10 inches. In some
areas the surface layer is stony.

Permeability of the Bocker soil is moderate. Available
water capacity is about 0.5 inch to 1.5 inches. Effective
rooting depth is 4 to 10 inches. Runoff is medium, and
the hazard of water erosion is moderate.

This unit is used for timber production, livestock
grazing, and wildlife habitat.

The Klicker soil is suited to the production of
ponderosa pine. Other species that grow on this soil
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include Douglas-fir. The understory is mainly
serviceberry, elk sedge, and western fescue.

On the basis of a 100-year site curve, the mean site
index for ponderosa pine is 76 on the Klicker soil. Thus,
the mean annual increment for 80-year-old trees 6.6
inches and larger in diameter at breast height is 51 cubic
feet per acre. The mean annual increment at culmination
(CMAI) for 50-year-old trees 0.6 inch and larger in
diameter at breast height is 63 cubic feet per acre.

The main limitations for the management of timber are
the high content of rock fragments in the soil and the
hazards of compaction and erosion.

Using standard wheeled and tracked equipment when
the soil is moist causes rutting and compaction. Puddling
can occur when the soil is wet. Using low-pressure
ground equipment reduces damage to the soil and helps
to maintain productivity.

Proper design of road drainage systems and care in
the placement of culverts help to control erosion.
Seeding road cuts and fills to a permanent plant cover
reduces erosion. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they
are provided with adequate water bars or are protected
by plant cover, or both.

Logging roads require suitable surfacing for year-round
use. When wet or moist, unsurfaced roads and skid trails
are slippery. They may be impassable during rainy
periods.

Natural reforestation of harvested areas of the Klicker
soil by ponderosa pine occurs if a seed source is
present. Ripping skid trails and landings when the soil is
dry breaks up compacted layers and improves soil tilth,
which increases seedling survival. Reforestation can be
accomplished by planting ponderosa pine and Douglas-
fir seedlings. The high content of rock fragments in the
soil reduces seedling survival. To compensate for the
higher mortality that can be expected, larger trees or
more trees than normal can be planted. Undesirable
plants limit natural or artificial reforestation; however,
intensive site preparation and maintenance generally are
not needed.

Because roots are restricted by bedrock, trees on the
Klicker soil are subject to windthrow.

Thinning, logging, or fire reduces the density of the
overstory canopy and increases the production of
understory. Broadcast seeding of adapted bunchgrasses
is desirable after the canopy has been opened. To
reduce the mortality of planted tree seedlings as a result
of plant competition, grasses and trees should be
seeded at the same time.

The potential plant community on the Anatone and
Bocker soils is Sandberg bluegrass and bluebunch
wheatgrass.

The production of forage on this unit is limited by the
high content of rock fragments and the shallow depth to
bedrock in the Anatone and Bocker soils. If the
woodland understory or rangeland is overgrazed, the
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proportion of preferred forage plants decreases and that
of less preferred forage plants increases; therefore,
livestock grazing should be managed so that the desired
balance of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system.

46E—KIlicker-Anatone-Bocker complex, 15 to 35
percent slopes. This map unit is on south- and east-
facing hillslopes of the Blue Mountains. Elevation is
3,300 to 5,000 feet. The average annual precipitation is
18 to 35 inches, the average annual air temperature is
42 to 45 degrees F, and the average frost-free period is
60 to 100 days.

This unit is 45 percent Klicker silt loam, 25 percent
Anatone very cobbly loam, and 20 percent Bocker very
cobbly silt loam. The percentage varies from one area to
another.

Included in this unit are small areas of Albee, Tolo,
Kahler, and Umatilla soils. Also included are small areas
of Klicker, Anatone, and Bocker soils that have slopes of
2 to 15 percent or 35 to 60 percent. Included areas
make up about 10 percent of the total acreage.

The Klicker soil is moderately deep and well drained. It
formed in residuum mixed with loess. Typically, the
surface is covered with a mat of needles and twigs about
1 inch thick. The surface layer is dark brown silt loam
about 7 inches thick. The subsoil is dark brown very
cobbly silty clay loam about 14 inches thick. Basalt is at
a depth of 21 inches. Depth to basalt ranges from 20 to
40 inches.

Permeability of the Klicker soil is moderately slow.
Available water capacity is about 2.5 to 7.0 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high.

The Anatone soil is shallow and well drained. It formed
in residuum mixed with loess. Typically, the surface layer
is dark brown very cobbly silt loam about 5 inches thick.
The subsoil is dark brown extremely cobbly loam about 7
inches thick. Basalt is at a depth of 12 inches. Depth to
basalt ranges from 10 to 20 inches. In some areas the
surface layer is stony.

Permeability of the Anatone soil is moderate. Available
water capacity is about 1.0 inch to 2.5 inches. Effective
rooting depth is 10 to 20 inches. Runoff is rapid, and the
hazard of water erosion is high.

The Bocker soil is very shallow and well drained. It
formed in residuum mixed with loess. Typically, the
surface layer is brown very cobbly silt loam about 4
inches thick. The subsoil is brown very cobbly silt loam
about 3 inches thick. Basalt is at a depth of 7 inches.
Depth to basalt ranges from 4 to 10 inches. In some
areas the surface layer is stony.
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Permeability of the Bocker soil is moderate. Available
water capacity is about 0.5 inch to 1.5 inches. Effective
rooting depth is 4 to 10 inches. Runoff is rapid, and the
hazard of water erosion is high.

This unit is used for timber production, livestock
grazing, and wildlife habitat.

The Klicker soil is suited to the production of
ponderosa pine. Other species that grow on this soil
include Douglas-fir. The understory is mainly common
serviceberry, elk sedge, and western fescue.

On the basis of a 100-year site curve, the mean site
index for ponderosa pine is 76 on the Klicker soil. Thus,
the mean annual increment for 80-year-old irees 6.6
inches and larger in diameter at breast height is 51 cubic
feet per acre. The mean annual increment at culmination
(CMAI) for 50-year-old trees 0.6 inch and larger in
diameter at breast height is 63 cubic feet per acre.

The main limitations for the management of timber are
the high content of rock fragments in the soil, the
hazards of compaction and erosion, and steepness of
slope.

Wheeled and tracked equipment can be used, but
cable yarding generally is safer in the more steeply
sloping areas and disturbs the soil less. Using standard
wheeled and tracked equipment when the soil is moist
causes rutting and compaction. Puddling can occur when
the soil is wet. Using low-pressure ground equipment
reduces damage to the soil and helps to maintain
productivity.

In the more steeply sloping areas, road location is
more difficult and maintenance costs are greater. Proper
design of road drainage systems and care in the
placement of culverts help to control erosion. Seeding
road cuts and filis to a permanent plant cover reduces
erosion. Steep yarding paths, skid trails, and firebreaks
are subject to rilling and gullying unless they are
provided with adequate water bars or are protected by
plant cover, or both.

Logging roads require suitable surfacing for year-round
use. When wet or moist, unsurfaced roads and skid trails
are slippery. They may be impassable during rainy
periods.

Natural reforestation of harvested areas of the Klicker
soil by ponderosa pine occurs if a seed source is
present. Ripping skid trails and landings when the soil is
dry breaks up compacted layers and improves soil tilth,
which increases seedling survival. Reforestation can be
accomplished by planting ponderosa pine and Douglas-
fir seedlings. The high content of rock fragments in the
soil reduces seedling survival. To compensate for the
higher mortality that can be expected, larger trees or
more trees than normal can be planted.

Undesirable plants limit natural or artificial
reforestation; however, intensive site preparation and
maintenance generally are not needed.

Because roots are restricted by bedrock, trees on the
Klicker soil are moderately subject to windthrow.
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Thinning, logging, or fire reduces the density of the
overstory canopy and increases the production of
understory. Broadcast seeding of adapted bunchgrasses
is desirable after the canopy has been opened. To
reduce the mortality of planted tree seedlings as a result
of plant competition, grasses and trees should be
seeded at the same time.

The potential plant community on the Anatone and
Bocker soils is Sandberg bluegrass and bluebunch
wheatgrass.

The production of forage on this unit is limited by the
high content of rock fragments and the shallow depth to
bedrock of the Anatone and Bocker soils. If the
woodland understory or rangeland is overgrazed, the
proportion of preferred forage plants decreases and that
of less preferred forage plants increases; therefore,
livestock grazing should be managed so that the desired
balance of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system.

47B—Koehler loamy fine sand, 0 to 5 percent
slopes. This moderately deep, somewhat excessively
drained soil is on strath terraces of the Columbia River. It
formed in eolian sand deposited over cemented alluvium.
Elevation is 450 to 700 feet. The average annual
precipitation is 8 to 10 inches, the average annual air
temperature is 52 to 54 degrees F, and the average
frost-free period is 160 to 190 days.

Typically, the surface layer is grayish brown loamy fine
sand about 11 inches thick. The substratum is grayish
brown loamy fine sand about 13 inches thick over a
hardpan. A hardpan is at a depth of 24 inches. Depth to
the hardpan ranges from 20 to 40 inches. In some areas
the surface layer is fine sand.

Included in this unit are small areas of Quincy soils
and Dune land. Also included are small areas of Koehler
soils that have slopes of 5 to 10 percent. Included areas
make up about 10 percent of the total acreage.

Permeability of this Koehler soil is rapid to a depth of
24 inches and very slow below this depth. Available
water capacity is about 2 to 4 inches. 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.

Most areas of this unit are used for irrigated crops
such as lrish potatoes, smali grain, and alfalfa hay.
Among the other crops grown are corn for grain and
silage and asparagus. Some areas are used for pasture,
homesite development, and rangeland.

This unit is suited to irrigated crops. It is limited mainly
by low natural fertility, the high hazard of soil blowing,
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low available water capacity, and the presence of a
hardpan.

Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this unit. If furrow irrigation is used,
water should be applied at frequent intervals and runs
should be short. To avoid overirrigating and developing a
perched water table, applications of irrigation water
should be adjusted to the available water capacity, the
water intake rate, and the crop needs. Because the soil
in this unit is droughty, applications of irrigation water
should be light and frequent. Use of pipe, ditch lining, or
drop structures in irrigation ditches facilitates irrigation
and reduces ditch erosion.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain, corn, or potatoes.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain soil
tilth.

Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, properly timing irrigation, keeping
the soil rough and cloddy when it is not protected by
plant cover, and conducting tillage and other farming
operations at right angle to the prevailing wind. Blowout
areas can be treated by disking in straw and seeding
adapted grasses. If irrigation is used, most climatically
adapted trees and shrubs can be grown for windbreaks.
Among the trees and shrubs that are suitable are
Lombardy poplar, Rocky Mountain juniper, and Peking
cotoneaster.

If this unit is used for pasture, proper stocking rates
and pasture rotation help to keep the pasture in good
condition. Grazing when the soil is too moist or too dry
may result in compaction of the surface layer, poor tilth,
or excessive erosion.

Sprinkler irrigation is a suitable method of applying
water. Water should be applied in amounts large enough
to wet the root zone but small enough to minimize the
leaching of plant nutrients or to avoid developing a
perched water table.

The potential plant community on this unit is mainly
needleandthread and Sandberg bluegrass. The
production of forage is limited by low rainfall and low
natural fertility.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed. Because
the soil in this unit is susceptible to displacement when
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dry, grazing should be done when the soil is moist to
minimize soil blowing and damage to forage plants. In
general, winter is the best season for grazing.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are the
high hazard of soil blowing and low rainfall. The plants
selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Brush management
improves deteriorated areas of rangeland that are
producing more woody shrubs than were present in the
potential plant community. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
are low rainfall, the high hazard of soil blowing, and the
very slow permeability of the hardpan.

Excavation for houses and access roads in places
exposes material that is highly susceptible to soil
blowing. Revegetating disturbed areas around
construction sites as soon as feasible helps to control
soil blowing.

The very slow permeability of the hardpan increases
the possibility of failure of septic tank absorption fields.

In summer, irrigation is needed for lawn grasses,
shrubs, vines, shade trees, and ornamental frees. It is
difficult to establish plants in areas where the surface
layer has been removed, exposing the hardpan.
Mulching and fertilizing cut areas help to establish
plants. Topsoil can be stockpiled and used to reclaim
areas disturbed during construction.

48E—Lickskillet very stony loam, 7 to 40 percent
slopes. This shallow, well drained soil is on hilislopes. It
formed in colluvium and loess. Slopes are convex and
generally are south- or west-facing. Elevation is 1,000 to
3,100 feet. The average annual precipitation is 10 to 16
inches, the average annual air temperature is 47 to 52
degrees F, and the average frost-free period is 110 to
165 days.

Typically, 1 to 5 percent of the surface is covered with
stones. The surface layer is dark grayish brown very
stony loam about 6 inches thick. The subsoil is brown
very gravelly loam about 12 inches thick. Basalt is at a
depth of 18 inches. Depth to basalt ranges from 12 to 20
inches.

Included in this unit are small areas of Anderly,
Bakeoven, Cantala, Condon, and Morrow soils and deep
and moderately deep soils that have a high content of
rock fragments. Also included are small areas of Rock
outcrop and Lickskillet soils that have slopes of 40 to 70
percent. Included areas make up about 30 percent of the
total acreage.
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Permeability of this Lickskillet soil is moderate.
Available water capacity is about 1 inch to 3 inches.
Effective rooting depth is 12 to 20 inches. Runoff is
rapid, and the hazard of water erosion is high.

This unit is used as rangeland and wildlife habitat.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass. The
production of forage is limited by the high content of
rock fragments in the soil and the shallow depth to
bedrock.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Mechanical treatment is
not practical, because the surface is stony and the
slopes are steep.

Slope may limit access by livestock and result in
overgrazing of the less sloping areas. Trails or walkways
can be constructed in some areas to encourage
livestock to graze in areas where access is limited.

49F—Lickskillet-Nansene association, 35 to 70
percent slopes. This map unit is on hillslopes. Elevation
is 1,000 to 2,000 feet. The average annual precipitation
is 11 to 14 inches, the average annual air temperature is
48 to 52 degrees F, and the average frost-free period is
140 to 165 days.

This unit is 40 percent Lickskillet very stony loam and
25 percent Nansene silt loam. The percentage varies
from one area to another.

Included in this unit are small areas of Bakeoven,
Condon, Mikkalo, and Wrentham soils and areas of Rock
outcrop. Also included are small areas of deep soils that
have more than 35 percent rock fragments and
Lickskillet and Nansene soils that have slopes of 15 to
35 percent. Included areas make up about 35 percent of
the total acreage.

The Lickskillet soil is shallow and well drained. It
formed in colluvium and loess on south- and west-facing
slopes. Typically, 1 to 5 percent of the surface is
covered with stones. The surface layer is dark grayish
brown very stony loam about 6 inches thick. The subsoil
is brown very gravelly loam about 12 inches thick. Basalt
is at a depth of 18 inches. Depth to basalt ranges from
12 to 20 inches.

Permeability of the Lickskillet soil is moderate.
Available water capacity is about 1 inch to 3 inches.
Effective rooting depth is 12 to 20 inches. Runoff is
rapid, and the hazard of water erosion is high.
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The Nansene soil is deep and well drained. It formed
in loess on north- and east-facing slopes. Typically, the
surface layer is brown silt loam about 12 inches thick.
The subsurface layer is brown silt loam about 8 inches
thick. The subsoil is brown silt loam about 15 inches
thick. The substratum to a depth of 60 inches or more is
brown silt loam. In some areas the surface layer is fine
sandy loam or very fine sandy loam. In some areas
depth to basalt ranges from 40 to 60 inches.

Permeability of the Nansene soil is moderate.
Available water capacity is about 10 to 14 inches.
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 and wildlife habitat.

The potential plant community on the Lickskillet soil is
mainly bluebunch wheatgrass and Sandberg bluegrass.
The potential plant community on the Nansene soil is
mainly Idaho fescue and bluebunch wheatgrass. The
production of forage is limited by the high content of
rock fragments and shallow depth to bedrock in the
Lickskillet soil.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Mechanical treatment is
not practical, because the surface of the Lickskillet soil is
stony and the slopes are steep.

Slope limits access by livestock and results in
overgrazing of the less sloping areas. Trails or walkways
can be constructed in some areas to encourage
livestock to graze in areas where access is limited.

50F—Lickskillet-Rock outcrop complex, 40 to 70
percent slopes. This map unit is on hilislopes. Slopes
are convex and generally are south- or west-facing.
Elevation is 1,000 to 3,100 feet. The average annual
precipitation is 10 to 16 inches, the average annual air
temperature is 47 to 52 degrees F, and the average
frost-free period is 110 to 165 days.

This unit is 55 percent Lickskillet very stony loam and
15 percent Rock outcrop. The percentage varies from
one area to another.

Included in this unit are small areas of Anderly,
Bakeoven, Cantala, Condon, and Morrow soils and deep
and moderately deep soils that have a high content of
rock fragments. Also included are small areas of
Lickskillet soils that have slopes of 7 to 40 percent.
Included areas make up about 30 percent of the total
acreage.
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The Lickskillet soil is shallow and well drained. it
formed in colluvium and loess. Typically, 1 to 5 percent
of the surface is covered with stones. The surface layer
is dark grayish brown extremely stony loam about 6
inches thick. The subsoil is brown very gravelly loam
about 12 inches thick. Basalt is at a depth of 18 inches.
Depth to basalt ranges from 12 to 20 inches.

Permeability of the Lickskillet soil is moderate.
Available water capacity is about 1 inch to 3 inches.
Effective rooting depth is 12 to 20 inches. Runoff is
rapid, and the hazard of water erosion is high.

Rock outcrop consists of areas of exposed basalt.

This unit is used as rangeland and wildlife habitat.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass. The
production of forage is limited by the high content of
rock fragments in the soil and the shallow depth to
bedrock.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Mechanical treatment is
not practical, because the surface is stony and the
slopes are steep.

Steepness of slope and rock outcroppings limit access
by livestock and promote overgrazing of the less sloping
areas. Trails or walkways can be constructed in some
areas to encourage livestock to graze in areas where
access is limited.

51A—McKay silt loam, 0 to 7 percent slopes. This
deep, well drained soil is in depressional areas on basin
floors. It formed in old alluvium mixed with loess.
Elevation is 1,450 to 1,900 feet. The average annual
precipitation is 14 to 18 inches, the average annual air
temperature is 48 to 52 degrees F, and the average
frost-free period is 140 to 160 days.

Typically, the surface layer is dark grayish brown silt
loam about 11 inches thick. The subsurface layer is
brown silt loam about 3 inches thick. The upper 6 inches
of the subsoil is brown silty clay loam, and the lower 5
inches is yellowish brown silty clay loam. The upper 14
inches of the substratum is yellowish brown gravelly silt
loam, the next 8 inches is brown gravelly silty clay loam,
and the lower part to a depth of 60 inches or more is
white gravelly loam. Depth to basalt is 60 inches or
more.

Included in this unit are small areas of Gurdane,
Hermiston, and Pilot Rock soils. Also included are small
areas of soils that are similar to this McKay soils but
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have 35 to 50 percent clay in the subsoil and McKay
soils that have slopes of 7 to 15 percent. Included areas
make up about 15 percent of the total acreage.

Permeability of this McKay soil is slow. Available water
capacity is about 8.5 to 12.5 inches. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

This unit is used mainly for nonirrigated small grain
and pasture. It is also used as rangeland and wildlife
habitat.

This unit is suited to nonirrigated crops. It is limited
mainly by the silty clay loam subsoil, which restricts the
movement of roots and water. A grain-fallow cropping
system is used on most of this unit; however, in some
areas precipitation is adequate for 2 to 3 years of annual
cropping if followed by fallow. Winter and spring small
grain and peas are suitable to include in the cropping
system.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan. Subsoiling opens up
the soil and allows water and salts to pass through. This
reduces damage to crops as a result of the accumulation
of salt and water erosion. It also increases the effective
rooting depth.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass.

52D—McKay silt loam, 7 to 25 percent north
slopes. This deep, well drained soil is on toe slopes. It
formed in loess, alluvium, and colluvium. Elevation is
1,500 to 2,600 feet. The average annual precipitation is
14 to 18 inches, the average annual air temperature is
46 to 49 degrees F, and the average frost-free period is
110 to 150 days.

Typically, the surface layer is dark grayish brown silt
loam about 11 inches thick. The subsurface layer is
brown silt loam about 3 inches thick. The upper 6 inches
of the subsoil is brown silty clay loam, and the lower 5
inches is yellowish brown silty clay loam. The upper 14
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inches of the substratum is yellowish brown gravelly silt
loam, the next 8 inches is brown gravelly silty clay loam,
and the lower part to a depth of 60 inches or more is
pink to gravelly loam. Depth to basalt is 60 inches or
more.

Included in this unit are small areas of Gurdane,
Gwinly, Morrow, Pilot Rock, and Palouse soils. Also
included are small areas of soils that are similar to this
McKay soil but that have slopes of 1 to 7 percent or 25
to 40 percent. Included areas make up about 25 percent
of the total acreage.

Permeability of this McKay soil is slow. Available water
capacity is about 8.5 to 12.5 inches. 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 small grain
and pasture. It is also used as rangeland and wildlife
habitat.

This unit is suited to nonirrigated crops. It is limited
mainly by the high hazard of water erosion. Although
most of this unit is farmed using a grain-fallow cropping
system, precipitation may be adequate to permit annual
cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

If this unit is used for hay and pasture, the main
limitation is the high hazard of water erosion.

Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and to protect the soil from erosion.
Grazing when the soil is moist results in compaction of
the surface layer, poor tilth, and excessive runoff.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass. if the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
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Grazing should be delayed until the soil is firm and the
preferred forage plants have achieved sufficient growth
to withstand grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitation for seeding is slope.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

53D—McKay silt loam, 7 to 25 percent south
slopes. This deep, well drained soil is on toe slopes. It
formed in loess, alluvium, and colluvium. Elevation is
1,500 to 2,600 feet. The average annual precipitation is
14 to 18 inches, the average annual air temperature is
46 to 49 degrees F, and the average frost-free period is
110 to 150 days.

Typically, the surface layer is dark grayish brown silt
loam about 11 inches thick. The subsurface layer is
brown silt loam about 3 inches thick. The upper 6 inches
of the subsaoil is brown silty clay loam, and the lower 5
inches is yellowish brown silty clay loam. The upper 14
inches of the substratum is yellowish brown gravelly silt
loam, the next 8 inches is brown gravelly silty clay loam,
and the lower part to a depth of 60 inches or more is
white gravelly loam. Depth to basalt is 60 inches or
more.

Included in this unit are small areas of Lickskillet and
Morrow soils. Also included are small areas of soils that
are similar to this McKay soil but that have bedrock at
depth of 20 to 60 inches and McKay soils that have
slopes of 1 to 7 percent or 25 to 40 percent. Included
areas make up about 30 percent of the total acreage.

Permeability of this McKay soil is slow. Available water
capacity is about 8.5 to 12.5 inches. 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 and pasture.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Idaho fescue, and Sandberg
bluegrass. If the rangeland is overgrazed, the proportion
of preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the soil is
firm and the preferred forage plants have achieved
sufficient growth to withstand grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are the
steepness of slope and the included areas of shallow,
stony soils that may restrict the use of equipment. The
plants selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.
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Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

If this unit is used for hay and pasture, the main
limitation is the included areas of shallow, stony soils.
Because this limitation will result in lower yields and
higher production costs, areas that have a high
percentage of included stony soils shouid be avoided
when selecting areas to use for hay and pasture.

Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and to protect the soil from erosion.
Grazing when the soil is moist results in compaction of
the surface layer, poor tilth, and excessive runoff.

54B—Mikkalo silt loam, 2 to 7 percent slopes. This
moderately deep, well drained soil is on broad summits
of hills. It formed in loess. Elevation is 900 to 1,800 feet.
The average annual precipitation is 11 to 12 inches, the
average annual air temperature is 50 to 53 degrees F,
and the average frost-free period is 150 to 170 days.

Typically, the surface layer is brown silt loam about 7
inches thick. The subsoil is pale brown silt loam about
15 inches thick. Basalt is at a depth of 22 inches. Depth
to basalt ranges from 20 to 40 inches. In some areas
depth to basalt ranges from 40 to 60 inches.

Included in this unit are small areas of Ritzville and
Willis soils. Also included are small areas of Mikkalo
soils that have slopes of 7 to 12 percent. Included areas
make up about 10 percent of the total acreage.

Permeability of this Mikkalo soil is moderate. Available
water capacity is about 3.5 to 8.0 inches. 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.

This unit is used for nonirrigated small grain,
rangeland, and wildlife habitat.

This unit is suited to nonirrigated crops. It is limited by
the moderate depth to bedrock, the moderate hazard of
water erosion, and the moderate hazard of soil blowing.
Because precipitation is not sufficient for annual
cropping, a cropping system that includes small grain
and summer fallow is most suitable.

The main needs in cropland management are to
protect the soil from water erosion and soil blowing and
to conserve soil moisture for plant growth.

Erosion is reduced if fall grain is seeded early, stubble-
mulch tillage is used, and tillage and seeding are on the
contour or across the slope. Also, waterways should be
shaped and seeded to perennial grass. Terraces reduce
gully erosion and conserve soil moisture. Maintaining
crop residue on or near the surface reduces runoff,
reduces soil blowing, and helps to maintain soil tilth and
organic matter content.

Soil Survey

Limiting tillage for seedbed preparation and weed
control conserves moisture and reduces the
susceptibility of the soil to blowing. A tillage pan forms
easily if the soil is tilled when wet. Chiseling and
subsoiling can be used to break up the pan. Other
practices that can be used to reduce soil blowing are
establishing windbreaks, keeping the soil rough and
cloddy when it is not protected by plant cover,
stripcropping, and conducting tillage and other farming
operations at right angle to the prevailing wind. Blowout
areas can be treated by disking in straw and seeding
adapted grasses. If irrigation is used, most climatically
adapted trees and shrubs can grown for windbreaks.
Among the trees and shrubs that are suitable are
Lombardy poplar, Scotch pine, and caragana.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass. The
production of forage is limited by low rainfall and low
natural fertility. If the rangeland is overgrazed, the
proportion of preferred forage plants decreases and that
of less preferred forage plants increases; therefore,
livestock grazing should be managed so that the desired
balance of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are low
rainfall and the moderate hazard of soil blowing. The
plants selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion.

54C—Mikkalo silt loam, 7 to 12 percent slopes. This
moderately deep, well drained soil is on broad summits
of hills. It formed in loess. Slopes face south and west.
Elevation is 900 to 1,800 feet. The average annual
precipitation is 11 to 12 inches, the average annual air
temperature is 50 to 53 degrees F, and the average
frost-free period is 150 to 170 days.

Typically, the surface layer is brown silt loam about 7
inches thick. The subsoil is pale brown silt loam about
15 inches thick. Basalt is at a depth of 22 inches. Depth
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to basalt ranges from 20 to 40 inches. In some areas
depth to basalt ranges from 40 1o 60 inches.

Included in this unit are small areas of Ritzville and
Willis soils. Also included are small areas of Mikkalo
soils that have slopes of 2 to 7 percent or 12 to 20
percent. Included areas make up about 15 percent of the
total acreage.

Permeability of this Mikkalo soil is moderate. Available
water capacity is about 3.5 to 8.0 inches. 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.

This unit is used for nonirrigated small grain and as
rangeland and wildlife habitat.

This unit is suited to nonirrigated crops. It is limited by
the moderate depth to bedrock and the hazards of water
erosion and soil blowing. Because precipitation is not
sufficient for annual cropping, a cropping system that
includes small grain and summer fallow is most suitable.

The main needs in cropland management are to
protect the soil from water erosion and soil blowing and
to conserve soil moisture for plant growth.

Erosion is reduced if fall grain is seeded early, stubble-
mulch tillage is used, and tilling and seeding are on the
contour or across the slope. Also, waterways should be
shaped and seeded to perennial grass. Terraces reduce
gully erosion and conserve soil moisture. Maintaining
crop residue on or near the surface reduces runoff,
reduces soil blowing, and helps to maintain soil tilth and
organic matter content.

Limiting tillage for seedbed preparation and weed
control conserves moisture and reduces the
susceptibility of the soil to blowing. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan. Other practices that
can be used to reduce soil blowing are establishing
windbreaks, keeping the soil rough and cloddy when it is
not protected by plant cover, stripcropping, and
conducting tillage and other farming operations at right
angle to the prevailing wind. Blowout areas can be
treated by disking in straw and seeding adapted grasses.
If irrigation is used, most climatically adapted trees and
shrubs can be grown for windbreaks. Among the trees
and shrubs that are suitable are Lombardy poplar,
Scotch pine, and caragana.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

To reduce erosion and increase conservation of soil
moisture on this unit, reduce the distance between
terraces and leave more residue on the surface.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass. The
production of forage is limited by low rainfall and low
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natural fertility. If the rangeland is overgrazed, the
proportion of preferred forage plants decreases and that
of less preferred forage plants increases; therefore,
livestock grazing should be managed so that the desired
balance of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are low
rainfall and the moderate hazard of soil blowing. The
plants selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion.

54D—Mikkalo silt loam, 12 to 20 percent slopes.
This moderately deep, well drained soil is on hillslopes. It
formed in loess. Slopes face south and west. Elevation
is 900 to 1,800 feet. The average annual precipitation is
11 to 12 inches, the average annual air temperature is
50 to 53 degrees F, and the average frost-free period is
150 to 170 days.

Typically, the surface layer is brown silt loam about 7
inches thick. The subsoil is pale brown silt loam about
15 inches thick. Basalt is at a depth of 22 inches. Depth
to basalt ranges from 20 to 40 inches. In some areas
depth to basalt ranges from 40 to 60 inches.

Included in this unit are small areas of Lickskillet,
Ritzville, and Willis soils. Also included are small areas of
Mikkalo soils that have slopes of 7 to 12 percent or 20
to 40 percent. Included areas make up about 15 percent
of the total acreage.

Permeability of this Mikkalo soil is moderate. Available
water capacity is about 3.5 to 8.0 inches. 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.

Most areas of this unit are used as rangeland and
wildlife habitat. A few areas are used for nonirrigated
small grain.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass. The
production of forage is limited by low rainfall and low
natural fertility. If the rangeland is overgrazed, the
proportion of preferred forage plants decreases and that
of less preferred forage plants increases; therefore,
livestock grazing should be managed so that the desired
balance of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
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forage plants have achieved sufficient growth to
withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are
slope, low rainfall, and the moderate hazard of soil
blowing. The plants selected for seeding should meet
the seasonal requirements of livestock or wildlife, or
both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion.

This unit is suited to nonirrigated crops. It is limited by
the moderate depth to bedrock, the high hazard of water
erosion, and the moderate hazard of soil blowing.
Because precipitation is not sufficient for annual
cropping, a cropping system that includes small grain
and summer fallow is most suitable.

The main needs in cropland management are to
protect the soil from water erosion and soil blowing and
to conserve soil moisture for plant growth.

Erosion is reduced if fall grain is seeded early, stubble-
muich tillage is used, and tillage and seeding are on the
contour or across the slope. Also, waterways should be
shaped and seeded to perennial grass. Maintaining crop
residue on or near the surface reduces runoff, reduces
soil blowing, and helps to maintain soil tilth and organic
matter content. Limiting tillage for seedbed preparation
and weed control conserves moisture and reduces the
susceptibility of the soil to blowing. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan. Other practices that
can be used to reduce soil blowing are establishing
windbreaks, keeping the soil rough and cloddy when it is
not protected by plant cover, stripcropping, and
conducting tillage and other farming operations at right
angle to the prevailing wind. Blowout areas can be
treated by disking in straw and seeding adapted grasses.
If irrigation is used, most climatically adapted trees and
shrubs can be grown for windbreaks. Among the trees
and shrubs that are suitable are Lombardy poplar,
Scotch pine, and caragana.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration. To reduce erosion and
increase conservation of soil moisture on this unit, leave
more residue on the surface.

Crops respond to nitrogen, phosphorous, and sulphur
fertilizer.

Soil Survey

54E—Mikkalo silt loam, 20 to 35 percent slopes.
This moderately deep, well drained soil is on south- and
west-facing hillslopes. It formed in loess. Elevation is 900
to 1,800 feet. The average annual precipitation is 11 to
12 inches, the average annual air temperature is 50 to
53 degrees F, and the average frost-free period is 150 to
170 days.

Typically, the surface layer is brown silt loam about 7
inches thick. The subsoil is pale brown silt loam about
15 inches thick. Basalt is at a depth of 22 inches. Depth
to basalt ranges from 20 to 40 inches. In some areas
depth to basalt ranges from 40 to 60 inches.

Included in this unit are small areas of Lickskillet,
Ritzville, and Willis soils. Also included are small areas of
Rock outcrop and Mikkalo soils that have slopes of 12 to
20 percent or 35 to 50 percent. Included areas make up
about 25 percent of the total acreage.

Permeability of this Mikkalo soil is moderate. Available
water capacity is about 3.5 {0 8.0 inches. Effective
rooting depth is 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is high.

Most areas of this unit are used as rangeland and
wildlife habitat. A few areas are used for nonirrigated
small grain.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass. The
production of forage is limited by low rainfall and low
natural fertility. If the rangeland is overgrazed, the
proportion of preferred forage plants decreases and that
of less preferred forage plants increases; therefore,
livestock grazing should be managed so that the desired
balance of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are
slope and low rainfall. The plants selected for seeding
should meet the seasonal requirements of livestock or
wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion. Slope may limit the use of mechanical treatment
practices on the steeper parts of this unit.

Slope may limit access by livestock and result in
overgrazing of the less sloping areas. Trails or walkways
can be constructed in some areas to encourage
livestock to graze in areas where access is limited.

If this unit is used for nonirrigated crops, it is limited by
the high hazard of water erosion and slope. A cropping
system that includes small grain and summer fallow is
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most suitable because precipitation is not sufficient for
annual cropping; however, because of the steepness of
slope and the high hazard of water erosion, the more
steeply sloping areas of this unit should be planted to
permanent vegetation.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly white the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

55A—Mondovi silt loam, 0 to 3 percent slopes. This
deep, well drained soil is on flood plains. it formed in
silty alluvium. Elevation is 1,500 to 2,800 feet. The
average annual precipitation is 5 to 20 inches, the
average annual air temperature is 50 to 52 degrees F,
and the average frost-free period is 120 to 150 days.

Typically, the upper part of the surface layer is dark
grayish brown silt loam about 12 inches thick and the
lower part is dark grayish brown silt loam about 24
inches thick. The subsoil to a depth of 60 inches or more
is dark grayish brown silt loam.

Included in this unit are small areas of Veazie soils
and Xerofluvents. Also included are small areas of soils
that are calcareous within the profile, ash pockets, and
Riverwash. Included areas make up about 20 percent of
the total acreage.

Permeability of this Mondovi soil is moderate.
Available water capacity is about 10 to 13 inches.
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.

Most areas of this unit are used for nonirrigated small
grain, hay, and pasture. A few areas are used for
irrigated crops and as rangeland.

This unit is suited to nonirrigated crops. It has few
limitations. The main needs in cropland management are
to protect the soil from water erosion and to conserve
soil moisture for plant growth.

Many areas are cropped annually; however, where
precipitation is not sufficient for annual cropping, a
system that includes small grain and summer fallow is
more suitable.
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Leaving crop residue on or near the surface helps to
conserve moisture, maintain tilth, and control erosion.
Other practices that can be used to conserve moisture
include limiting tillage for seedbed preparation and weed
control.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

This unit is suited to hay and pasture. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
to protect the soil from erosion. Grazing when the soil is
moist results in compaction of the surface layer, poor
tilth, and excessive runoff.

Annual applications of nitrogen, phosphorous, and
sulfur fertilizer are needed to maintain production of high
quality irrigated pasture.

This unit is suited to irrigated crops. It has few
limitations.

Furrow, border, corrugation, drip, and sprinkler
irrigation systems are suited to this unit. The method
used generally is governed by the crop grown. To avoid
overirrigating and increasing the risk of erosion,
applications of irrigation water should be adjusted to the
available water capacity, the water intake rate, and the
crop needs. If gravity irrigation systems are used,
leveling may be needed in sloping areas for the efficient
application and removal of irrigation water. Use of pipe,
ditch lining, or drop structures in irrigation ditches
facilitates irrigation and reduces ditch erosion.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
A suitable cropping system is one that includes 4 or 5
years of alfalfa hay and 3 or 4 years of small grain or
peas. Returning crop residue to the soil or regularly
adding other organic matter improves fertility, reduces
crusting, and increases the water intake rate.

The potential plant community on this unit is mainly
basin wildrye and basin big sagebrush.

56B—Morrow silt loam, 1 to 7 percent slopes. This
moderately deep, well drained soil is on broad summits
of hills. It formed in loess, old alluvium, and residuum.
Eievation is 2,000 to 3,100 feet. The average annual
precipitation is 13 to 16 inches, the average annual air
temperature is 46 to 50 degrees F, and the average
frost-free period is 110 to 150 days.

Typically, the surface layer is grayish brown silt loam
about 10 inches thick. The subsoil is brown silty clay
loam about 5 inches thick. The substratum is brown silt
loam and silty clay loam about 12 inches thick. Basalt is
at a depth of 27 inches. Depth to basalt ranges from 20
to 40 inches.

Included in this unit are small areas of Bakeoven and
Lickskillet soils. Aiso included are small areas of soils
that are similar to this Morrow soil but have 15 to 50
percent rock fragments and Morrow soils that have
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slopes of 7 to 12 percent. Included areas make up about
10 percent of the total acreage.

Permeability of this Morrow soil is moderately slow.
Available water capacity is about 4.0 to 8.5 inches.
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 small grain. It
is also used as rangeland and wildlife habitat.

This unit is suited to nonirrigated crops. It is limited
mainly by the moderate depth to bedrock and the
moderate hazard of water erosion. Although most of this
unit is farmed using a grain-fallow cropping system,
precipitation may be adequate to permit annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The plants selected for seeding should
meet the seasonal requirements of livestock or wildlife,
or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

56C—Morrow silt loam, 7 to 12 percent slopes.
This moderately deep, well drained soil is on broad
summits of hills. It formed in loess, old alluvium, and
residuum. The native vegetation in areas not cultivated is
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mainly grasses, shrubs, and forbs. Elevation is 2,000 to
3,100 feet. The average annual precipitation is 13 to 16
inches, the average annual air temperature is 46 to 50
degrees F, and the average frost-free period is 110 to
150 days.

Typically, the surface layer is grayish brown silt loam
about 10 inches thick. The subsoil is brown silty clay
loam about 5 inches thick. The substratum is brown silt
loam and silty clay loam about 12 inches thick. Basalt is
at a depth of 27 inches. Depth to basalt ranges from 20
to 40 inches.

Included in this unit are small areas of Bakeoven,
Cantala, and Lickskillet soils. Also included are small
areas of soils that are similar to this Morrow soil but
have 15 to 50 percent rock fragments and Morrow soils
that have slopes of 1 to 7 percent or 12 to 20 percent.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Morrow soil is moderately slow.
Available water capacity is about 4.0 to 8.5 inches.
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 small grain. It
is also used as rangeland and wildlife habitat.

This unit is suited to nonirrigated crops. It is limited
mainly by the moderate depth to bedrock and the
moderate hazard of water erosion. Although most of this
unit is farmed using a grain-fallow cropping system,
precipitation may be adequate to permit annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. Reducing the distance between terraces also
helps to reduce erosion and increase conservation of
s0il moisture.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
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preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The plants selected for seeding should
meet the seasonal requirements of livestock or wildlife,
or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

56E—Morrow silt loam, 20 to 35 percent slopes.
This moderately deep, well drained soil is on hillslopes. It
formed in loess, old alluvium, and residuum. Slopes are
north- and east-facing. Elevation is 2,000 to 3,100 feet.
The average annual precipitation is 13 to 16 inches, the
average annual air temperature is 46 to 50 degrees F,
and the average frost-free period is 110 to 150 days.

Typically, the surface layer is grayish brown silt loam
about 10 inches thick. The subsoil is brown silty clay
loam about 5 inches thick. The substratum is brown silt
loam and silty clay loam about 12 inches thick. Basalt is
at a depth of 27 inches. Depth to basalt ranges from 20
to 40 inches. In some areas depth to basalt ranges from
40 to 60 inches.

Included in this unit are small areas of Cantala,
Lickskillet, and Wrentham soils. Also included are small
areas of Morrow soils that have slopes of 12 to 20
percent or 35 to 60 percent. Included areas make up
about 25 percent of the total acreage.

Permeability of this Morrow soil is moderately slow.
Available water capacity is about 4.0 to 8.5 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high.

Most areas of this unit are used as rangeland and
wildlife habitat. A few areas are used for nonirrigated
small grain.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitation for seeding is slope.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
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infested with undesirable plants can be improved by
chemical or mechanical treatment. Use of mechanical
treatment practices may be limited in the steeper areas
of this unit.

Slope may limit access by livestock and result in
overgrazing of the less sloping areas. Trails or walkways
can be constructed in some areas to encourage
livestock to graze in areas where access is limited.

If this unit is used for nonirrigated crops, the main
limitations are moderate depth to bedrock and the high
hazard of water erosion. Although most of this unit is
farmed using a grain-fallow cropping system,
precipitation may be adequate to permit annual cropping;
however, because of the steepness of slope and high
hazard of water erosion, the more steeply sloping areas
of this unit should be planted to permanent vegetation.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-muich tillage, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. To reduce erosion and increase conservation of
soil moisture on this unit, leave more crop residue on the
surface.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

57D—Morrow silt loam, 12 to 20 percent north
slopes. This moderately deep, well drained soil is on
hillslopes. It formed in loess, old alluvium, and residuum.
Elevation is 2,000 to 3,100 feet. The average annual
precipitation is 13 to 16 inches, the average annual air
temperature is 46 to 50 degrees F, and the average
frost-free period is 110 to 150 days.

Typically, the surface layer is grayish brown silt loam
about 10 inches thick. The subsoil is brown silty clay
loam about 5 inches thick. The substratum is brown silt
loam and silty clay loam about 12 inches thick. Basalt is
at a depth of 27 inches. Depth to basalt ranges from 20
to 40 inches.

Included in this unit are small areas of Cantala and
Lickskillet soils. Also included are areas of soils that are
similar to this Morrow soil but have bedrock at a depth of
40 to 60 inches and Morrow soils that have slopes of 1
to 12 percent or 20 to 30 percent. Included areas make
up about 20 percent of the total acreage.
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Permeability of this Morrow soil is moderately slow.
Available water capacity is about 4.0 to 8.5 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high.

This unit is used as rangeland and wildlife habitat. It is
also used for nonirrigated small grain.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitation for seeding is slope.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

If this unit is used for nonirrigated crops, the main
limitations are moderate depth to bedrock and the high
hazard of water erosion. Although most of this unit is
farmed using a grain-fallow cropping system,
precipitation may be adequate to permit annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Practices that can be used to control erosion include
seeding early in fall, stubble-muich tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. Reducing the distance between terraces also
helps to reduce erosion and increase conservation of
soil moisture. Because of slope, gradient terraces rather
than level ones may be necessary.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

58D—Morrow silt loam, 12 to 20 percent south
slopes. This moderately deep, well drained soil is on
hillslopes. It formed in loess, old alluvium, and residuum.

Soil Survey

Elevation is 2,000 to 3,100 feet. The average annual
precipitation is 13 to 16 inches, the average annual air
temperature is 46 to 50 degrees F, and the average
frost-free period is 110 to 150 days.

Typically, the surface layer is grayish brown silt loam
about 10 inches thick. The subsoil is brown silty clay
loam about 5 inches thick. The substratum is brown silt
loam and silty clay loam about 12 inches thick. Basalt is
at a depth of 27 inches. Depth to basalt ranges from 20
to 40 inches.

Included in this unit are small areas of Bakeoven,
Lickskillet, and Wrentham soils. Also included are areas
of soils that are similar to this Morrow soil but have 15 to
50 percent rock fragments and Morrow soils that have
slopes of 1 to 12 percent or 20 to 30 percent. Included
areas make up about 25 percent of the total acreage.

Permeability of this Morrow soil is moderately slow.
Available water capacity is about 4.0 to 8.5 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high.

Most areas of this unit are used as rangeland and
wildlife habitat. A few areas are used for nonirrigated
small grain.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are the
steepness of slope and the high percentage of included
soils that are shallow or very shallow. The plants
selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

If this unit is used for nonirrigated crops, the main
limitations are the high percentage of included soils that
are shallow or very shallow, droughtiness, and the high
hazard of water erosion. Although most of this unit is
farmed using a grain-fallow cropping system,
precipitation may be adequate to permit annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
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helps to conserve moisture, maintain tilth, and control
erosion. Reducing the distance between terraces also
helps to reduce erosion and increase conservation of
soil moisture. Because of slope and limited soil depth,
gradient terraces rather than level ones may be
necessary.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tiliage should be
on the contour or across the slope. Tillage may be
hampered because of the included soils that are shallow
or very shallow. A tillage pan forms easily if the soil is
tilled when wet. Chiseling or subsoiling can be used to
break up the pan.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

59D—Morrow-Bakeoven complex, 2 to 20 percent
slopes. This map unit is on broad summits of hills.
Elevation is 2,000 to 3,100 feet. The average annual
precipitation is 13 to 16 inches, the average annual air
temperature is 46 to 50 degrees F, and the average
frost-free period is 110 to 150 days.

This unit is 45 percent Morrow silt loam and 30
percent Bakeoven very cobbly ioam. The percentage
varies from one area to another. The soils occur as
patterned land, locally known as biscuit-scabland. The
Bakeoven soil is in the form of scabland between and
around the areas of the Morrow soil. The Morrow soil is
in the form of circular mounds, or biscuits, that have a
convex surface and are deepest in the center.

Included in this unit are small areas of Lickskillet soils
and soils that are similar to this Morrow soil but have 15
to 50 percent rock fragments. Also included are small
areas of Morrow and Bakeoven soils that have slopes of
20 to 30 percent. Included areas make up about 25
percent of the total acreage.

The Morrow soil is moderately deep and well drained.
It formed in loess, old alluvium, and residuum. Typically,
the surface layer is grayish brown silt loam about 10
inches thick. The subsoil is brown silty clay loam about 5
inches thick. The substratum to a depth of 27 inches is
brown silt loam and silty clay loam. Basalt is at a depth
of 27 inches. Depth to basalt ranges from 20 to 40
inches.

Permeability of the Morrow soil is moderately slow.
Available water capacity is about 4.0 to 8.5 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high.

The Bakeoven soil is very shallow and well drained. It
formed in residuum mixed with loess. Typically, the
surface layer is brown very cobbly loam about 3 inches
thick. The subsoil is brown very gravelly ioam and very
gravelly clay loam about 5 inches thick. Basalt is at a
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depth of 8 inches. Depth to basalt ranges from 4 to 12
inches.

Permeability of the Bakeoven soil is moderately slow.
Available water capacity is about 0.5 inch to 1.5 inches.
Effective rooting depth is 4 to 12 inches. Runoff is rapid,
and the hazard of water erosion is high.

This unit is used as rangeland and wildlife habitat.

The potential plant community on the Morrow soil is
mainly Idaho fescue and bluebunch wheatgrass. The
potential plant community on the Bakeoven soil is mainly
Sandberg bluegrass. Stiff sagebrush is in some areas.
The production of forage is limited by the high content of
rock fragments and the very shallow depth of the
Bakeoven soil.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

The suitability of this unit for rangeland seeding or
other mechanical or chemical treatment is poor. The
main limitation for treatment is the interspersed areas of
the very shallow Bakeoven soil. The plants selected for
seeding should meet the seasonal requirements of
livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system.

60F—Nansene silt loam, 35 to 70 percent slopes.
This deep, well drained soil is on hillslopes. It formed in
loess. Slopes are convex and generally are north- or
east-facing. The native vegetation is mainly grasses,
shrubs, and forbs. Elevation is 900 to 2,500 feet. The
average annual precipitation is 11 to 14 inches, the
average annual air temperature is 48 to 52 degrees F,
and the average frost-free period is 140 to 170 days.

Typically, the surface layer is brown silt loam about 12
inches thick. The subsurface layer is brown silt loam
about 8 inches thick. The subsoil is brown silt loam
about 15 inches thick. The substratum to a depth of 60
inches or more is pale brown silt loam. In some areas
the surface layer is fine sandy loam or very fine sandy
loam. In some areas depth to basalt ranges from 40 to
60 inches.

Included in this unit are small areas of Nansene soils
that have slopes of 20 to 35 percent. Also included are
small areas of Anderly, Condon, Lickskillet, and Mikkalo
soils and areas of Rock outcrop. Included areas make
up about 25 percent of the total acreage.

Permeability of this Nansene soil is moderate.
Available water capacity is about 10 to 14 inches.
Effective rooting depth is 60 inches or more. Runoff is
rapid, and the hazard of water erosion is high.
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This unit is used as rangeland and wildlife habitat.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Use of mechanical
treatment practices is not practical because steepness
of slope.

Slope limits access by livestock and results in
overgrazing of the less sloping areas. Trails or walkways
can be constructed in some areas to encourage
livestock to graze in areas where access is limited.

61A—DOliphant silt loam, 0 to 3 percent slopes. This
deep, well drained soil is on terraces. It formed in loess
that has been deposited over lacustrine sediment.
Elevation is 800 to 1,500 feet. The average annual
precipitation is 12 to 16 inches, the average annual air
temperature is 50 to 53 degrees F, and the average
frost-free period is 135 to 170 days.

Typically, the surface layer is brown silt loam about 12
inches thick. The subsoil is brown siit loam about 18
inches thick. The upper 26 inches of the substratum is
light brownish gray and pale brown silt loam, and the
lower part to a depth of 60 inches or more is light gray
gravelly silt loam. Depth to basalt is 60 inches or more.

Included in this unit are small areas of Oliphant,
eroded, soils. Also included are small areas of Qliphant
soils that have slopes of 3 to 12 percent. Included areas
make up about 5 percent of the total acreage.

Permeability of this Oliphant soil is moderate. Available
water capacity is about 11.0 to 13.5 inches. Effective
rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water erosion is slight.

Most areas of this unit are used for irrigated crops
such as small grain, peas, beans, asparagus, tree fruit,
and onions. Among the other crops grown are
nonirrigated small grain and peas. Some areas are used
for homesite development and rangeland.

This unit is suited to irrigated crops. Sprinkler irrigation
is a suitable method of applying water. Use of these
systems permits the even, controlled application of
water, reduces runoff, and minimizes the risk of erosion.
To avoid overirrigating and increasing the risk of erosion,
applications of irrigation water should be adjusted to the
available water capacity, the water intake rate, and the
crop needs. If furrow or corrugation irrigation systems
are used in the more steeply sloping areas of this unit,
runs should be on the contour or across the slope.

Soil Survey

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes peas, beans, and small
grain. Returning crop residue to the soil or regularly
adding other organic matter improves fertility, reduces
crusting, and increases the water intake rate.

This unit is suited to nonirrigated crops. A grain-fallow
cropping system is used on most of this unit; however, in
some areas precipitation is adequate for 2 to 3 years of
annual cropping if followed by fallow. Winter and spring
small grain and peas are suitable for inclusion in the
cropping system.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-muich tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass.

61C—Oliphant silt loam, 3 to 12 percent slopes.
This deep, well drained soil is on terraces. It formed in
loess that has been deposited over lacustrine sediment.
Elevation is 800 to 1,500 feet. The average annual
precipitation is 12 to 16 inches, the average annual air
temperature is 50 to 53 degrees F, and the average
frost-free period is 135 to 170 days.

Typically, the surface layer is brown silt loam about 12
inches thick. The subsoil is brown silt loam about 18
inches thick. The upper 26 inches of the substratum is
light brownish gray and pale brown silt loam, and the
lower part to a depth of 60 inches or more is light gray
gravelly silt loam. Depth to basalt is 60 inches or more.

Included in this unit are small areas of Oliphant,
eroded, soils. Also included are small areas of Oliphant
soils that have slopes of 0 to 3 percent or 12 to 20
percent. Included areas make up about 10 percent of the
total acreage.

Permeability of this Oliphant soil is moderate. Available
water capacity is about 11.0 to 13.5 inches. Effective
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rooting depth is 60 inches or more. Runoff is medium,
and the hazard of water erosion is moderate.

Most areas of this unit are used for nonirrigated small
grain. A few areas are used for irrigated crops and
rangeland.

This unit is suited to nonirrigated crops. It is limited by
the moderate hazard of water erosion. A grain-faliow
cropping system is used on most of this unit; however, in
some areas precipitation is adequate for 2 to 3 years of
annual cropping if followed by fallow. Winter and spring
small grain and peas are suitable to include in the
cropping system.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. Reducing the distance between terraces also
helps to reduce erosion.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

if this unit is used for irrigated crops, the main
limitations are slope and the moderate hazard of water
erosion. Sprinkler irrigation is a suitable method of
applying water. Use of these systems permits the even,
controlled application of water, reduces runoff, and
minimizes the risk of erosion. To avoid overirrigating and
increasing the risk of erosion, applications of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes peas, beans, and small
grain. Returning crop residue to the soil or regularly
adding other organic matter improves fertility, reduces
crusting, and increases the water intake rate.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass.

62C—Oliphant silt loam, 3 to 25 percent slopes,
eroded. This deep, well drained soil is on terraces and
terrace scarps. It formed in loess that has been
deposited over lacustrine sediment. Slopes face south
and west. Elevation is 800 to 1,500 feet. The average
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annual precipitation is 12 to 16 inches, the average
annual air temperature is 50 to 53 degrees F, and the
average frost-free period is 135 to 170 days.

Typically, the surface layer is silt loam about 10 inches
thick. The subsoil is brown silt loam 30 inches thick. The
substratum to a depth of 60 inches or more is light gray
gravelly silt loam. Depth to basalt is 60 inches or more.

Included in this unit are small areas of Oliphant soils.
Included areas make up about 20 percent of the total
acreage.

Permeability of this Oliphant soil is moderate. Available
water capacity is about 11.0 to 13.5 inches. Effective
rooting depth is 60 inches or more. Runoff is rapid, and
the hazard of water erosion is high.

This unit is used for irrigated and nonirrigated crops
and as rangeland.

If this unit is used for irrigated crops, the main
limitations are slope and the high hazard of water
erosion. Because of slope, sprinkler irrigation is the most
suitable method of applying water. Use of this method
permits the even, controlled application of water,
reduces runoff, and minimizes the risk of erosion. To
avoid overirrigating and increasing the risk of erosion,
applications of irrigation water should be adjusted to the
available water capacity, the water intake rate, and the
crop needs.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes peas, beans, and small
grain. Returning crop residue to the soil or regularly
adding other organic matter improves fertility, reduces
crusting, and increases the water intake rate.

This unit is suited to nonirrigated crops. It is limited by
the high hazard of water erosion. The unit is suited to a
grain-fallow cropping system; however, precipitation may
be adequate to permit annual cropping for 2 to 3 years
followed by 1 year of fallow. Winter and spring grain and
peas are suitable crops to include in the cropping
system. Areas that are severely eroded should be
planted to permanent grass or grass-legume mixtures.
Proper management practices help to improve tilth, the
organic matter content, and the infiltration rate, which
results in higher crop yields and reduced erosion.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
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helps to conserve moisture, maintain tilth, and control
erosion.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil ioss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass.

63A—Onyx silt loam, 0 to 3 percent slopes. This
deep, well drained soil is on flood plains. It formed in
silty alluvium. Elevation is 800 to 1,800 feet. The average
annual precipitation is 12 to 16 inches, the average
annual air temperature is 48 to 52 degrees F, and the
average frost-free period is 140 to 170 days.

Typically, the surface layer is dark grayish brown silt
loam about 12 inches thick. The upper 8 inches of the
subsoil is dark grayish brown silt loam, and the lower 10
inches is brown coarse silt loam. The substratum to a
depth of 60 inches or more is brown silt loam. In some
areas the surface layer is very fine sandy loam and fine
sandy loam.

Included in this unit are small areas of Hermiston,
Pedigo, and Yakima soils. Included areas make up about
20 percent of the total acreage.

Permeability of this Onyx soil is moderate. Available
water capacity is about 10 to 14 inches. Effective rooting
depth is 60 inches or more. Runoif is slow, and the
hazard of water erosion is slight. This soil is subject to
rare periods of flooding.

Most areas of this unit are used for irrigated and
nonirrigated crops, mainly small grain and alfalfa hay. A
few areas are used for pasture, row crops, rangeland,
and homesite development.

This unit is suited to irrigated crops. It has few
limitations.

Furrow, border, corrugation, drip, and sprinkler
irrigation systems are suited to this unit. The method
used generally is governed by the crop grown. To avoid
overirrigating and increasing the risk of erosion,
applications of irrigation water should be adjusted to the
available water capacity, the water intake rate, and the
crop needs. If gravity irrigation systems are used,
leveling may be needed in sloping areas for the efficient
application and removal of irrigation water. Use of pipe,
ditch lining, or drop structures in irrigation ditches
facilitates irrigation and reduces ditch erosion.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
A suitable cropping system is one that includes 4 or 5
years of alfalfa hay and 3 or 4 years of small grain.
Returning crop residue to the soil or regularly adding
other organic matter improves fertility, reduces crusting,
and increases the water intake rate.

This unit is suited to nonirrigated crops. Many areas
are cropped annually. In areas where precipitation is not
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sufficient for annual cropping, however, a system that
includes small grain and summer fallow is more suitable.

Leaving crop residue on or near the surface helps to
conserve moisture, maintain tilth, and control erosion.
Other practices that can be used to conserve moisture
include limiting tillage for seedbed preparation and weed
control. Crops respond to nitrogen, phosphorous, and
sulfur fertilizer.

This unit is suited to hay and pasture. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
to protect the soil from erosion. Grazing when the soil is
moist results in compaction of the surface layer, poor
tilth, and excessive runoff.

Irrigation water can be applied by the flood and
sprinkler methods. Leveling helps to ensure the uniform
application of water. Annual applications of nitrogen,
phosphorous, and sulfur fertilizer are needed to maintain
production of high quality irrigated pasture.

If this unit is used for homesite development, the main
limitation is the hazard of flooding. Dikes and channels
that have outlets for floodwater can be used to protect
buildings and onsite sewage disposal systems from
flooding. Culverts may become clogged during floods,
and damage to roads, homesites, and structures may
result. Using larger culverts helps to overcome this
limitation.

The potential plant community on this unit is mainly
basin wildrye and basin big sagebrush.

64B—Palouse silt loam, 1 to 7 percent slopes. This
deep, well drained soil is on summits of hills. It formed in
loess. Elevation is 1,600 to 3,300 feet. The average
annual precipitation is 18 to 24 inches, the average
annual air temperature is 47 to 51 degrees F, and the
average frost-free period is 130 to 150 days.

Typically, the surface layer is dark grayish brown silt
loam about 14 inches thick. The subsurface layer is dark
grayish brown silt loam about 13 inches thick. The
subsoil is brown and light yellowish brown silt loam about
35 inches thick over basalt. Depth to basalt is 60 inches
or more. In some areas depth to basalt ranges from 40
to 60 inches. In some areas the surface layer is silty clay
loam.

Included in this unit are small areas of Waha soils.
Also included are small areas of Palouse soils that have
slopes of 7 to 12 percent. Included areas make up about
10 percent of the total acreage.

Permeability of this Palouse soil is moderate. Available
water capacity is about 11 to 14 inches. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

Most areas of this unit are used for nonirrigated crops.
A few areas are used as rangeland and wildlife habitat.

This unit is suited to nonirrigated crops and is cropped
annually using a smali grain-pea rotation. It is limited by
the moderate hazard of water erosion.
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The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
Idaho fescue, bluebunch wheatgrass, hawthorn, and
chokecherry.

64C—Palouse silt loam, 7 to 12 percent slopes.
This deep, well drained soil is on summits of hills. It
formed in loess. Elevation is 1,600 to 3,300 feet. The
average annual precipitation is 18 to 24 inches, the
average annual air temperature is 47 to 51 degrees F,
and the average frost-free period is 130 to 150 days.

Typically, the surface layer is dark grayish brown silt
loam about 14 inches thick. The subsurface layer is dark
grayish brown silt loam about 13 inches thick. The
subsoil is brown and light yellowish brown silt loam about
35 inches thick over basalt. Depth to basalt is 60 inches
or more. In some areas depth to basalt ranges from 40
to 60 inches. In some areas the surface layer is silty clay
loam.

Included in this unit are small areas of Waha soils.
Also included are small areas of Palouse soils that have
slopes of 1 to 7 percent or 12 to 20 percent. Included
areas make up about 10 percent of the total acreage.

Permeability of this Palouse soil is moderate. Available
water capacity is about 11 to 14 inches. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

Most areas of this unit are used for nonirrigated crops.
A few areas are used as rangeland and wildlife habitat.

This unit is suited to nonirrigated crops and is cropped
annually using a small grain-pea rotation. it is limited by
the moderate hazard of water erosion.

The main needs in cropland management are o
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
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easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-muich tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. Reducing the distance between terraces also
helps to reduce erosion and increase conservation of
soil moisture.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
Idaho fescue, bluebunch wheatgrass, hawthorn, and
chokecherry.

64D—Palouse silt loam, 12 to 20 percent slopes.
This deep, well drained soil is on hillslopes. It formed in
loess. Slopes are north- and east-facing. The native
vegetation in areas not cultivated is mainly grasses,
shrubs, and forbs. Elevation is 1,600 to 3,300 feet. The
average annual precipitation is 18 to 24 inches, the
average annual air temperature is 47 to 51 degrees F,
and the average frost-free period is 130 to 150 days.

Typically, the surface layer is dark grayish brown silt
loam about 14 inches thick. The subsurface layer is dark
grayish brown silt loam about 13 inches thick. The
subsoil is brown and light yellowish brown silt loam about
35 inches thick over basalt. Depth to basalt is 60 inches
or more. In some areas depth to basalt ranges from 40
to 60 inches. In some areas the surface layer is silty clay
loam.

Included in this unit are small areas of Waha soils.
Also included are small areas of Palouse soils that have
slopes of 7 to 12 percent or 20 to 40 percent. Included
areas make up about 15 percent of the total acreage.

Permeability of this Palouse soil is moderate. Available
water capacity is about 11 to 14 inches. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high.

Most areas of this unit are used for nonirrigated crops.
A few areas are used as rangeland and wildlife habitat.

This unit is suited to nonirrigated crops and is cropped
annually using a small grain-pea rotation. It is limited by
the high hazard of water erosion.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.
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Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. Reducing the distance between terraces also
helps to reduce erosion and increase conservation of
soil moisture. Because of slope, gradient terraces rather
than level ones may be more suitable.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
Idaho fescue, hawthorn, snowberry, and chokecherry. If
the rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed untit the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitation for seeding is slope.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

64E—Palouse silt loam, 20 to 35 percent slopes.
This deep, well drained soil is on hillslopes. It formed in
loess. Slopes are north- and east-facing. Elevation is
1,600 to 3,300 feet. The average annual precipitation is
18 to 24 inches, the average annual air temperature is
47 to 51 degrees F, and the average frost-free period is
130 to 150 days.

Typically, the surface layer is dark grayish brown silt
loam about 14 inches thick. The subsurface layer is dark
grayish brown silt loam about 13 inches thick. The
subsoil is brown and light yellowish brown silt loam about
35 inches thick over basalt. Depth to basalt is 60 inches
or more. In some areas depth to basalt ranges from 40
to 60 inches. In some areas the surface layer is silty clay
loam.

Included in this unit are small areas of Buckcreek,
Gwinly, and Waha soils. Also included are small areas of
Palouse soils that have slopes of 12 to 20 percent or 35
to 60 percent. Included areas make up about 20 percent
of the total acreage.

Permeability of this Palouse soil is moderate. Available
water capacity is about 11 to 14 inches. Effective rooting
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depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high.

This unit is used as rangeland and wildlife habitat.
The potential plant community on this unit is mainly
ldaho fescue, hawthorn, snowberry, and chokecherry. If
the rangeland is overgrazed, the proportion of preferred

forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the preferred forage
plants have achieved sufficient growth to withstand
grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitation for seeding is slope.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Use of mechanical
treatment practices may be limited in the steeper areas
of this unit.

Slope may limit access by livestock and result in
overgrazing of the less sloping areas. Trails or walkways
can be constructed in some areas to encourage
livestock to graze in areas where access is limited.

65A—Pedigo loamy fine sand, 0 to 3 percent
slopes. This deep, somewhat poorly drained soil is on
flood plains. It formed in silty alluvium. Elevation is 500
to 800 feet. The average annual precipitation is 10 to 11
inches, the average annual air temperature is 52 to 53
degrees F, and the average frost-free period is 160 to
180 days.

Typically, the surface layer is dark grayish brown
loamy fine sand about 6 inches thick. The subsurface
layer is dark grayish brown fine sand about 6 inches
thick. Below this is a buried surface layer of dark brown
silt loam about 9 inches thick. The substratum to a depth
of 60 inches or more is grayish brown silt loam. in some
areas the surface layer is silt loam or fine sandy loam.

Included in this unit are small areas of Adkins, wet,
soils and Quincy and Wanser soils. Included areas make
up about 15 percent of the total acreage.

Permeability of this Pedigo soil is rapid to a depth of
12 inches and moderate below this depth. Availabie
water capacity is about 10 to 13 inches. Effective rooting
depth is 60 inches or more for water-tolerant plants but
is limited to depths between 30 and 42 inches for non-
water-tolerant plants. Runoff is slow, and the hazard of
water erosion is slight. A seasonal high water table
fluctuates between depths of 30 and 42 inches in winter
and spring. This soil is subject to rare periods of
flooding. The hazard of soil blowing is high. The soil
contains large amounts of sodium.
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This unit is used for irrigated alfalfa hay, pasture, and
rangeland. It is limited mainly by wetness, excess
sodium, and the high hazard of soil blowing.

Wetness limits the choice of plants and the period of
cutting or grazing and increases the risk of winterkill.
Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and to protect the soil from erosion.
Grazing when the soil is moist results in compaction of
the surface layer, poor tilth, and excessive runoff.

The concentration of salts and alkali in the surface
layer limits the production of plants suitable for hay and
pasture. Leaching the salts from the surface layer is
limited by the water table. Drainage and irrigation water
management reduce the concentration of salts. Salt-
tolerant species are most suitable for planting. Tile or
open drains can be used to remove excess water and
provide an outlet for leached salts. Content of toxic salts
can be reduced by leaching, applying proper amounts of
soil amendments, and returning crop residue to the soil.

The soil in this unit has a water table during the early
part of the growing season and is subirrigated in many
areas. If supplemental irrigation is necessary, sprinkler
and flood systems are suitable. To avoid overirrigating
and raising the water table, applications of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs.

if gravity irrigation systems are used, leveling may be
needed in sloping areas for the efficient application and
removal of irrigation water. Use of pipe, ditch lining, or
drop structures in irrigation ditches facilitates irrigation
and reduces ditch erosion.

Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, properly timing irrigation, keeping
the soil rough and cloddy when it is not protected by
plant cover, and conducting tillage and other farming
operations at right angle to the prevailing wind. Blowout
areas can be treated by disking in straw and seeding
adapted grasses. Among the trees and shrubs that are
suitable for windbreaks are Russian-olive, Rocky
Mountain juniper, and caragana.

The potential plant community on this unit is mainly
basin wildrye and inland saltgrass.

66 A—Pedigo silt loam, 0 to 3 percent slopes. This
deep, somewhat poorly drained soil is on flood plains. It
formed in silty alluvium. Elevation is 500 to 1,800 feet.
The average annual precipitation is 10 to 16 inches, the
average annual air temperature is 50 to 53 degrees F,
and the average frost-free period is 150 to 180 days.

Typically, the surface layer is dark grayish brown silt
loam about 21 inches thick. The substratum to a depth
of 60 inches or more is dark grayish brown silt loam.

Included in this unit are small areas of Adkins, wet,
soils and Powder, Umapine, and Wanser soils. Included
areas make up about 25 percent of the total acreage.
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Permeability of this Pedigo soil is moderate. Available
water capacity is about 10 to 14 inches. Effective rooting
depth is 60 inches or more for water-tolerant plants but
is limited to depths between 30 and 42 inches for non-
water-tolerant plants. Runoff is slow, and the hazard of -
water erosion is slight. A seasonal high water table
fluctuates between depths of 30 and 42 inches in winter
and spring. This soil is subject to rare periods of
flooding. It contains large amounts of sodium.

Most areas of this unit are used for irrigated alfalfa hay
and pasture. A few areas are used for irrigated and
nonirrigated small grain and as rangeland.

This unit is suited to hay and pasture. The main
limitations are wetness and excess sodium.

Wetness limits the choice of plants and the period of
cutting or grazing and increases the risk of winterkill.
Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
goced condition and to protect the soil from erosion.
Grazing when the soil is moist results in compaction of
the surface layer, poor tilth, and excessive runoff.

The concentration of salts and alkali in the surface
layer limits the production of plants suitable for hay and
pasture. Leaching the salts from the surface layer is
limited by the water table. Drainage and irrigation water
management reduce the concentration of salts. Salt-
tolerant species are most suitable for planting.

The soil in this unit has a water table during the early
part of the growing season and is subirrigated in many
areas. If supplemental irrigation is necessary, sprinkler
and flood systems are suitable. To avoid overirrigating,
raising the water table, and increasing the risk of
erosion, applications of irrigation water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs.

If gravity irrigation systems are used, leveling may be
needed in sloping areas for the efficient application and
removal of irrigation water. Use of pipe, ditch lining, or
drop structures in irrigation ditches facilitates irrigation
and reduces ditch erosion.

If this unit is used for irrigated small grain, the main
limitations are the seasonal high water table and the
excessive amount of salts in the soil.

Although the soil has a high content of toxic salts,
particularly sodium, it can be used successfully to grow
most climatically adapted crops if steps are taken to
reduce the amount of salts present. Practices that can
be used to reduce the content of salts include applying
proper amounts of soil amendments, irrigating and
leaching, growing salt-tolerant crops, and returning crop
residue to the soil. Subsurface drains may be necessary
in some areas to remove excess water and provide an
outlet for leached salts.

Sprinkler irrigation is a suitable method of applying
water. Use of these systems permits the even, controlled
application of water, reduces runoff, and minimizes the
risk of erosion.
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The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain or corn. Returning crop
residue to the soil or regularly adding other organic
matter improves fertility, reduces crusting, and increases
the water intake rate.

If this unit is used for nonirrigated small grain, areas in
which the reaction and concentration of salts are lower
are most suitable for planting.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth. Many areas are cropped
annually. In areas where precipitation is not sufficient for
annual cropping, a system that includes small grain and
summer fallow is more suitable.

Leaving crop residue on or near the surface helps to
conserve moisture, maintain tilth, and control erosion.
Other practices that can be used to conserve moisture
include limiting tillage for seedbed preparation and weed
control. A tillage pan forms easily if the soil is tilled when
wet. Chiseling or subsoiling can be used to break up the
pan.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
basin wildrye and inland saltgrass.

67B—Pilot Rock silt loam, 1 to 7 percent slopes.
This moderately deep, well drained soil is on terraces. It
formed in loess overlying cemented alluvium. Elevation is
1,100 to 2,100 feet. The average annual precipitation is
12 to 16 inches, the average annual air temperature is
50 to 53 degrees F, and the average frost-free period is
140 to 165 days.

Typically, the surface layer is grayish brown and brown
silt loam about 10 inches thick. The subsoil is brown silt
loam about 17 inches thick. Below this to a depth of 45
inches or more is a cemented hardpan. Depth to the
hardpan ranges from 20 to 40 inches. In some areas
depth to the hardpan ranges from 40 to 60 inches.

Included in this unit are small areas of Anderly soils,
Entic Durochrepts, Vitrandepts, and Walla Walla soils.
Also included are small areas of Pilot Rock soils that
have slopes of 7 to 12 percent. Included areas make up
about 15 percent of the total acreage.

Permeability of this Pilot Rock soil is moderate to a
depth of 27 inches and very slow through the hardpan.
Available water capacity is about 4.0 to 9.5 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
medium, and the hazard of water erosion is moderate.

Most areas of this unit are used for nonirrigated small
grain. A few areas are used for irrigated crops such as
aifalfa hay, small grain, and pasture. Some areas are
used for homesite development, rangeland, and wildlife
habitat.
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This unit is suited to nonirrigated crops. It is limited
mainly by the moderate depth to the hardpan and the
moderate hazard of water erosion. Although most of this
unit is farmed using a grain-fallow cropping system,
precipitation may be adequate to permit annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

If this unit is used for irrigated crops, the main
limitations are the moderate depth to the hardpan and
the moderate hazard of water erosion.

Sprinkler irrigation is a suitable method of applying
water. Use of this method permits the even, controlled
application of water, reduces runoff, and minimizes the
risk of erosion. To avoid overirrigating and developing a
perched water table or increasing the risk of erosion,
applications of irrigation water should be adjusted to the
available water capacity, the water intake rate, and the
crop needs.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain. Returning crop residue
to the soil or regularly adding other organic matter
improves fertility, reduces crusting, and increases the
water intake rate.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass.

67C—Pilot Rock silt loam, 7 to 12 percent slopes.
This moderately deep, well drained soil is on terraces. It
formed in loess overlying cemented alluvium. Elevation is
1,100 to 2,100 feet. The average annual precipitation is
12 to 16 inches, the average annual air temperature is
50 to 53 degrees F, and the average frost-free period is
140 to 165 days.

Typically, the surface layer is grayish brown and brown
silt loam about 10 inches thick. The subsoil is brown silt
loam about 17 inches thick. Below this to a depth of 45
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inches or more is a cemented hardpan. Depth to the
hardpan ranges from 20 to 40 inches. In some areas
depth to the hardpan ranges from 40 to 60 inches.

Included in this unit are small areas of Anderly soils,
Entic Durochrepts, Vitrandepts, and Walla Walla soils.
Also included are small areas of Pilot Rock soils that
have siopes of 1 to 7 percent or 12 to 20 percent.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Pilot Rock soil is moderate to a
depth of 27 inches and very slow through the pan.
Available water capacity is about 4.0 to 9.5 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
medium, and the hazard of water erosion is moderate.

Most areas of this unit are used for nonirrigated small
grain. A few areas are used for irrigated crops such as
alfalfa hay, small grain, and pasture. Some areas are
used for homesite development, rangeland, and wildlife
habitat.

This unit is suited to nonirrigated crops. It is limited
mainly by the moderate depth to the hardpan and the
moderate hazard of water erosion. Although most of this
unit is farmed using a grain-fallow cropping system,
precipitation may be adequate to permit annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. Reducing the distance between terraces also
helps to reduce erosion and increase conservation of
soil moisture.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

If this unit is used for irrigated crops, the main
limitations are the moderate depth to the hardpan and
the moderate hazard of water erosion.

Sprinkler irrigation is a suitable method of applying
water. Use of this method permits the even, controlled
application of water, reduces runoff, and minimizes the
risk of erosion. To avoid overirrigating and increasing the
risk of erosion, applications of irrigation water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs.
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The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain. Returning crop residue
to the soil or regularly adding other organic matter
improves fertility, reduces crusting, and increases the
water intake rate.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass.

68D—Pilot Rock silt loam, 12 to 20 percent north
slopes. This moderately deep, well drained soil is on
terraces and terrace scarps. It formed in loess overlying
cemented alluvium. Elevation is 1,100 to 2,100 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 50 to 53 degrees F,
and the average frost-free period is 140 to 165 days.

Typically, the surface layer is grayish brown and brown
silt loam about 10 inches thick. The subsoil is brown silt
loam about 17 inches thick. Below this to a depth of 45
inches or more is a cemented hardpan. Depth to the
hardpan ranges from 20 to 40 inches. In some areas
depth to the hardpan ranges from 40 to 60 inches.

Included in this unit are small areas of Anderly soils,
Entic Durochrepts, and Walla Walla soils. Also included
are small areas of Pilot Rock soils that have slopes of 7
to 12 percent or 20 to 40 percent. Included areas make
up about 15 percent of the total acreage.

Permeability of this Pilot Rock soil is moderate to a
depth of 27 inches and very slow through the pan.
Available water capacity is about 4.0 to 9.5 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high.

Most areas of this unit are used for nonirrigated small
grain and rangeland. A few areas are used for wildlife
habitat and homesite development.

This unit is suited to nonirrigated crops. It is limited
mainly by the moderate depth to the hardpan and the
high hazard of water erosion. Although most of this unit
is farmed using a grain-fallow cropping system,
precipitation may be adequate to permit annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

Practices that can be used to control erosion inciude
seeding early in fall, stubble-muich tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. Reducing the distance between terraces also
helps to reduce erosion and increase conservation of
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soil moisture. Because of slope, gradient terraces rather
than level ones may be more suitable.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitation for seeding is slope.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

68E—Pilot Rock silt loam, 20 to 35 percent north
slopes. This moderately deep, well drained soil is on
terrace scarps. It formed in loess overlying cemented
alluvium. Elevation is 1,100 to 2,100 feet. The average
annual precipitation is 12 to 16 inches, the average
annual air temperature is 50 to 53 degrees F, and the
average frost-free period is 140 to 165 days.

Typically, the surface layer is grayish brown and brown
silt loam about 10 inches thick. The subsoil is brown silt
loam about 17 inches thick. Below this to a depth of 45
inches or more is a cemented hardpan. Depth to the
hardpan ranges from 20 to 40 inches. In some areas
depth to the hardpan ranges from 40 to 60 inches.

Included in this unit are small areas of Anderly soils,
Entic Durochrepts, and Walla Walla soils. Also included
are small areas of Pilot Rock soils that have slopes of
12 to 20 percent or 35 to 60 percent. Included areas
make up about 25 percent of the total acreage.

Permeability of this Pilot Rock soil is moderate to a
depth of 27 inches and very slow through the pan.
Available water capacity is about 4.0 to 9.5 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high.

This unit is used for nonirrigated small grain,
rangeland, and wildlife habitat.

Although most of this unit is farmed using a grain-
fallow cropping system, precipitation may be adequate to
permit annual cropping; however, because of the
steepness of slope and high hazard of water erosion, the
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more steeply sloping areas of this unit should be planted
to permanent vegetation.

If this unit is used for nonirrigated crops, it is limited by
the moderate depth to the hardpan, slope, and the high
hazard of water erosion. The main needs in cropland
management are to protect the soil from water erosion
and to conserve soil moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitation for seeding is slope.
The plants selected for seeding should meet the
seasonal requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Use of mechanical
treatment practices may be limited in the steeper parts
of this unit.

Slope may limit access by livestock and result in
overgrazing of the less sloping areas. Trails or walkways
can be constructed in some places to encourage
livestock to graze in areas where access is limited.

69D—Pilot Rock silt loam, 12 to 20 percent south
slopes. This moderately deep, well drained soil is on
terraces and terrace scarps. It formed in loess overlying
cemented alluvium. Elevation is 1,100 to 2,100 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 50 to 53 degrees F,
and the average frost-free period is 140 to 165 days.
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Typically, the surface layer is grayish brown and brown
silt loam about 10 inches thick. The subsoil is brown siit
loam about 17 inches thick. Below this to a depth of 45
inches or more is a cemented hardpan. Depth to the
hardpan ranges from 20 to 40 inches. In some areas
depth to the hardpan ranges from 40 to 60 inches.

Included in this unit are small areas of Anderly soils,
Entic Durochrepts, and Walla Walla soils. Also included
are small areas of soils that are similar to this Pilot Rock
soil but that have 15 to 50 percent rock fragments and
Pilot Rock soils that have slopes of 7 to 12 percent or
20 to 40 percent. Included areas make up about 20
percent of the total acreage.

Permeability of this Pilot Rock soil is moderate to a
depth of 27 inches and very slow through the pan.
Available water capacity is about 4.0 to 9.5 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high.

Most areas of this unit are used for nonirrigated small
grain and rangeland. A few areas are used for wildlife
habitat and homesite development.

This unit is suited to nonirrigated crops. It is limited
mainly by the moderate depth to the hardpan,
droughtiness, and the high hazard of water erosion.
Although most of this unit is farmed using a grain-fallow
cropping system, precipitation may be adequate to
permit annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and to conserve soil
moisture for plant growth.

Limiting tillage for seedbed preparation and weed
control reduces runoff and erosion. All tillage should be
on the contour or across the slope. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

Practices that can be used to control erosion include
seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion. Reducing the distance between terraces also
helps to reduce erosion and increase conservation of
soil moisture. Because of slope and limited soil depth,
gradient terraces rather than level ones may be more
suitable.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
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preferred species is maintained in the plant community.
Grazing should be delayed until the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are
slope and areas of shallow included soils. The plants
selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment.

69E—Pilot Rock silt loam, 20 to 30 percent south
slopes. This moderately deep, well drained soil is on
terrace scarps. It formed in loess overlying cemented
alluvium. Elevation is 1,100 to 2,100 feet. The average
annual precipitation is 12 to 16 inches, the average
annual air temperature is 50 to 53 degrees F, and the
average frost-free period is 140 to 165 days.

Typically, the surface layer is grayish brown and brown
silt loam about 10 inches thick. The subsoil is brown silt
loam about 17 inches thick. Below this to a depth of 45
inches or more is a cemented hardpan. Depth to the
hardpan ranges from 20 to 40 inches. In some areas
depth to the hardpan ranges from 40 to 60 inches.

Included in this unit are small areas of Anderly soils,
Entic Durochrepts, Lickskillet soils, and Walla Walla
soils. Also included are small areas of Rock outcrop,
soils that are similar to this Pilot Rock soil but that have
15 to 50 percent rock fragments, and Pilot Rock soils
that have slopes of 12 to 20 percent or 30 to 60 percent.
Included areas make up about 25 percent of the total
acreage.

Permeability of this Pilot Rock soil is moderate to a
depth of 27 inches and very slow through the pan.
Available water capacity is about 4.0 to 9.5 inches.
Effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high.

This unit is used as rangeland and wildlife habitat.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass. If the
rangeland is overgrazed, the proportion of preferred
forage plants decreases and that of less preferred
forage plants increases; therefore, livestock grazing
should be managed so that the desired balance of
preferred species is maintained in the plant community.
Grazing should be delayed until the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure.

Rangeland seeding is suitable if the rangeland is in.
poor condition. The main limitations for seeding are
slope and areas of shallow included soils. The plants
selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.
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Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Use of mechanical
treatment practices may be limited in the steeper parts
of this unit.

Slope may limit access by livestock and result in
overgrazing of the less sloping areas. Trails or walkways
can be constructed in some places to encourage
livestock to graze in areas where access is limited.

70—Pits, gravel. This map unit consists of excavated
areas of waterworn gravel, commonly mixed with sand or
other soil material. Most of these areas are being mined
for sand and gravel and support little vegetation. The
pits that are abandoned support vegetation only in those
areas in which soil material has accumulated.

These areas occur within other units that consist of
soils that have a gravelly substratum, such as the Quincy
and Adkins soils. They also occur along the major
drainageways within the survey area.

Since the areas of sand and gravel offer little support
for vegetation, it is necessary to fill them with soil
material in order to reclaim them.

71A—Potamus gravelly loam, 0 to 2 percent
slopes. This deep, well drained soil is on terraces. It
formed in mixed alluvium. Elevation is 3,300 to 3,500
feet. The average annual precipitation is 15 to 25 inches,
the average annual air temperature is 40 to 45 degrees
F, and the average frost-free period is 50 to 90 days.

Typically, the surface layer is very dark grayish brown
gravelly loam about 4 inches thick. The subsurface layer
is very dark gray gravelly clay loam about 11 inches
thick. The subsoil is yellowish brown very gravelly clay
loam about 30 inches thick. The substratum to a depth
of 60 inches or more is yellowish brown extremely
gravelly clay loam. In some areas the surface layer has
less than 15 percent rock fragments.

Included in this unit are small areas of Silvies soils,
Xerofluvents, and Riverwash. Also included are small
areas of deep loam that is less than 35 percent rock
fragments. Included areas make up about 10 percent of
the total acreage.

Permeability of this Potamus soil is moderate.
Available water capacity is about 5.0 to 10.5 inches.
Effective rooting depth is 60 inches or more. Runoff is
slow, and the hazard of water erosion is slight.

This unit is used for hay and pasture and as
rangeland. It can be used for irrigated crops if water is
available.

This unit is suited to hay and pasture. The main
limitations are the high content of rock fragments in the
soil and the short growing season.

Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
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good condition and to protect the soil from erosion.
Grazing when the soil is moist results in compaction of
the surface layer, poor tilth, and excessive runoff.

Grasses and legumes adapted to a cool climate and
short growing season are recommended. Fertilizer is
needed to ensure optimum growth of grasses and
legumes.

The potential plant community on this unit is mainly
Idaho fescue, bluebunch wheatgrass, and prairie
junegrass.

72A—Powder silt loam, 0 to 3 percent slopes. This
deep, well drained soil is on flood plains. It formed in
silty alluvium. Elevation is 500 to 1,300 feet. The average
annual precipitation is 9 to 12 inches, the average
annual air temperature is 50 to 54 degrees F, and the
average frost-free period is 160 to 180 days.

Typically, the surface layer is grayish brown silt loam
about 15 inches thick. The subsoil is dark grayish brown
silt loam about 12 inches thick. The upper 30 inches of
the substratum is grayish brown silt ioam, and the lower
part to a depth of 60 inches or more is gravel. In some
areas gravel is at a depth of 20 to 50 inches. In some
areas the surface layer is fine sandy loam or very fine
sandy loam.

Included in this unit are small areas of Esquatzel and
Pedigo soils. Included areas make up about 10 percent
of the total acreage.

Permeability of this Powder soil is moderate. Available
water capacity is about 10 to 14 inches. 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.

Most areas of this unit are used for irrigated small
grain and alfalfa hay. Among the other crops grown are
corn for grain and silage. Some areas are used for
pasture and as rangeland.

This unit is suited to irrigated crops. It has few
limitations.

Furrow, border, corrugation, drip, and sprinkler
irrigation systems are suited to this unit. The method
used generally is governed by the crop grown. To avoid
overirrigating and increasing the risk of erosion,
applications of irrigation water should be adjusted to the
available water capacity, the water intake rate, and the
crop needs. Poor irrigation water management can
cause excessive amounts of salt to accumulate near the
soil surface.

If gravity irrigation systems are used, leveling is
needed in sloping areas for the efficient application and
removal of irrigation water. Use of pipe, ditch lining, or
drop structures in irrigation ditches facilitates irrigation
and reduces ditch erosion.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
A suitable cropping system is one that includes 4 or 5
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years of alfalfa hay and 3 or 4 years of small grain or
corn. Returning crop residue to the soil or regularly
adding other organic matter improves fertility, reduces
crusting, and increases the water intake rate.

This unit is suited to hay and pasture. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
to protect the soil from erosion. Grazing when the soil is
moist results in compaction of the surface layer, poor
tilth, and excessive runoff.

irrigation water can be applied by the flood and
sprinkler methods. Leveling helps to ensure the uniform
application of water.

The potential plant community on this unit is mainly
basin wildrye and basin big sagebrush.

73D—Prosser silt loam, 12 to 20 percent slopes.
This moderately deep, well drained soil is on terrace
scarps. it formed in loess. Slopes are convex and
generally are south- and west-facing. Elevation is 650 to
1,200 feet. The average annual precipitation is 8 to 10
inches, the average annual air temperature is 50 to 52
degrees F, and the average frost-free period is 150 to
170 days.

Typically, the surface layer is brown silt loam about 7
inches thick. The subsoil is pale brown silt loam about
14 inches thick. Basalt is at a depth of 21 inches. Depth
to basalt ranges from 20 to 40 inches. In some areas the
surface layer is very fine sandy loam.

Included in this unit are small areas of Burke,
Lickskillet, and Shano soils and Rock outcrop. Also
included are smali areas of soils that are similar to this
Prosser soil but have a hardpan or basalt at a depth of
40 to 60 inches and Prosser soils that have slopes of 5
to 12 percent or 20 to 40 percent. Included areas make
up about 25 percent of the total acreage.

Permeability of this Prosser soil is moderate. Available
water capacity is about 3 to 8 inches. 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.

Most areas of this unit are used as rangeland and
wildlife habitat. A few areas are used for nonirrigated
small grain.

The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, and Sandberg
bluegrass. The production of forage is limited by the low
natural fertility and low rainfall.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed.
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Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are low
rainfall and the moderate hazard of soil blowing. The
plants selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion.

If this unit is used for nonirrigated crops, it is limited by
the moderate depth to bedrock, the high hazard of water
erosion, and the hazard of soil blowing. A cropping
system that includes small grain and summer fallow is
most suitable because precipitation is not sufficient for
annual cropping.

The main needs in cropland management are to
protect the soil from water erosion and soil blowing and
to conserve soil moisture for plant growth.

Erosion is reduced if fall grain is seeded early, stubble-
muich tillage is used, and tillage and seeding are on the
contour or across the slope. Also, waterways should be
shaped and seeded to perennial grass. Maintaining crop
residue on or near the surface reduces runoff, reduces
soil blowing, and helps to maintain soil tilth and organic
matter content.

Limiting tillage for seedbed preparation and weed
control conserves moisture and reduces the
susceptibility of the soil to blowing. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan. Other practices that
can be used to reduce soil blowing are establishing
windbreaks, keeping the soil rough and cloddy when it is
not protected by plant cover, stripcropping where
feasible, and conducting tillage and other farming
operations at right angle to the prevailing wind. Blowout
areas can be treated by disking in straw and seeding
adapted grasses. If irrigation is used, most climatically
adapted trees and shrubs can be grown for windbreaks.
Among the trees and shrubs that are suitable are
Lombardy poplar, Scotch pine, and Tatarian
honeysuckle.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen, phosphorous, and sulfur
fertilizer.

73E—Prosser silt loam, 20 to 40 percent slopes.
This moderately deep, well drained soil is on terrace
scarps. Slopes are convex and generally are south- and
west-facing. The soil formed in loess. Elevation is 650 to
1,200 feet. The average annual precipitation is 8 to 10



94

inches, the average annual air temperature is 50 to 52
degrees F, and the average frost-free period is 150 to
170 days.

Typically, the surface layer is brown silt loam about 7
inches thick. The subsoil is pale brown silt loam about
14 inches thick. Basalt is at a depth of 21 inches. Depth
to basalt ranges from 20 to 40 inches. In some areas the
surface layer is very fine sandy loam.

included in this unit are small areas of Burke,
Lickskillet, and Shano soils and areas of Rock outcrop.
Also included are small areas of soils that are similar to
this Prosser soil but have a hardpan or basalt at a depth
of 40 to 60 inches and Prosser soils that have slopes of
12 to 20 percent or 40 to 50 percent. Included areas
make up about 20 percent of the total acreage.

Permeability of this Prosser soil is moderate. Available
water capacity is about 3 to 8 inches. 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.

This unit is used as rangeland and wildlife habitat.
The potential plant community on this unit is mainly
bluebunch wheatgrass, needleandthread, and Sandberg
bluegrass. The production of forage is limited by low

natural fertility and low rainfall.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed.

The suitability of this unit for rangeland seeding is
poor. The main limitations for seeding are slope, low
rainfall, and the moderate hazard of soil blowing. The
plants selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion. Use of mechanical treatment practices may be
limited in the steeper areas of this unit.

Slope may limit access by livestock and result in
overgrazing of the less sloping areas. Trails and
walkways can be constructed in some places to
encourage livestock to graze in areas where access is
limited.

74B—Quincy fine sand, 0 to 5 percent slopes. This
deep, excessively drained soil is on strath terraces of the
Columbia River. It formed in eolian sand. Elevation is
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300 to 1,500 feet. The average annual precipitation is 8
to 10 inches, the average annual air temperature is 52 to
54 degrees F, and the average frost-free period is 160 to
190 days.

Typically, the surface layer is grayish brown fine sand
about 4 inches thick. The upper 23 inches of the
substratum is grayish brown loamy fine sand, the next 12
inches is gray fine sand, and the lower part to a depth of
60 inches or more is light brownish gray fine sand. In
some areas the surface layer is loamy fine sand or sand.

Included in this unit are small areas of Burbank soils,
Dune land, and Wanser and Winchester soils. Also
included are small areas of Quincy soils that have a
gravelly substratum or have slopes of 5 to 20 percent.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Quincy soil is rapid. Available
water capacity is about 2.5 to 5.0 inches. 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.

Most areas of this unit are used for irrigated crops
such as Irish potatoes, small grain, and corn for grain
and silage. Among the other crops grown are alfalfa hay
and watermelons. Some areas are used for pasture, for
homesite development, and as rangeland.

This unit is suited to irrigated crops. It is limited mainly
by low natural fertility, low available water capacity, rapid
permeability, and the very high hazard of soil blowing.

Because the water intake rate is high, sprinkler or drip
irrigation is best suited to this unit. Center pivot systems
are most commonly used. Use of these systems permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of erosion. To avoid overirrigating
and leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs. Because the
soil in this unit is droughty, applications of irrigation water
should be light and frequent. Use of pipe, ditch lining, or
drop structures in irrigation ditches facilitates irrigation
and reduces ditch erosion.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain, corn, or potatoes.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain soil
tilth.

Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, properly timing irrigation, keeping
the soil rough and cloddy when it is not protected by
plant cover, and conducting tillage and other farming
operations at right angle to the prevailing wind. Blowout
areas can be treated by disking in straw and seeding
adapted grasses. If irrigation is used, most climatically
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adapted trees and shrubs can be grown for windbreaks.
These include Lombardy poplar, Rocky Mountain juniper,
and Tatarian honeysuckle.

If this unit is used for pasture, proper stocking rates
and pasture rotation help to keep the pasture in good
condition. Grazing when the soil is too moist or too dry
may result in compaction of the surface layer, poor tilth,
or excessive erosion.

Sprinkler irrigation is a suitable method of applying
water. Water should be applied in amounts large enough
to wet the root zone but small enough to minimize the
leaching of plant nutrients.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, and antelope
bitterbrush. The production of forage is limited by low
rainfall and low natural fertility.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed. Because
the soil in this unit is susceptible to displacement when
dry, grazing should be done when the soil is moist to
reduce soil blowing and damage to forage plants. In
general, winter is the best season for grazing.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are the
very high hazard of soil blowing and low rainfall. The
plants selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Brush management
improves deteriorated areas of rangeland that are
producing more woody shrubs than were present in the
potential plant community. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion. This unit is limited for livestock watering ponds
and other water impoundments because of the seepage
potential.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
are the very high hazard of soil blowing, low rainfall, and
rapid permeability.

Excavation for houses and access roads in places
exposes material that is highly susceptible to soil
blowing. Revegetating disturbed areas around
construction sites as soon as feasible helps to control
soil blowing.

If the density of housing is high, community sewage
systems are needed to prevent contamination of water
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supplies as a resuit of seepage from onsite sewage
disposal systems.

Cutbanks are not stable and are subject to slumping.
To prevent cutbanks from caving in, excavations may
require special retainer walls.

Plant cover can be established and maintained
through proper fertilizing, seeding, mulching, and shaping
of the slopes. In summer, irrigation is needed for lawn
grasses, shrubs, vines, shade trees, and ornamental
trees.

75B—Quincy loamy fine sand, 0 to 5 percent
slopes. This deep, excessively drained soil is on strath
terraces of the Columbia River. It formed in eolian sand.
Elevation is 300 to 1,100 feet. The average annual
precipitation is 8 to 10 inches, the average annual air
temperature is 52 to 54 degrees F, and the average
frost-free period is 160 to 190 days.

Typically, the surface layer is grayish brown loamy fine
sand about 4 inches thick. The upper 23 inches of the
substratum is grayish brown loamy fine sand, the next 12
inches is gray fine sand, and the lower part to a depth of
60 inches or more is light brownish gray fine sand. In
some areas the surface layer is fine sand or sand.

Included in this unit are small areas of Adkins,
Burbank, and Quincy soils that have a gravelly
substratum, Wanser soils, and Winchester soils. Also
included are small areas of Quincy soils that have siopes
of 5 to 25 percent and Dune land. Inciuded areas make
up about 15 percent of the total acreage.

Permeability of this Quincy soil is rapid. Available
water capacity is about 3 to 6 inches. 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.

Most areas of this unit are used for irrigated alfalfa
hay, small grain, and Irish potatoes. Among the other
crops grown are corn for grain and silage and
watermelons. Some areas are used for pasture,
rangeland, and urban or homesite development.

This unit is suited to irrigated crops. It is limited mainly
by low natural fertility, low available water capacity, rapid
permeability, and the high hazard of soil blowing.

Because the water intake rate is high, sprinkler or drip
irrigation is best suited to this unit. Center pivot systems
are most commonly used. Use of these systems permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of erosion. To avoid overirrigating
and leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs. Because the
soil in this unit is droughty, applications of irrigation water
should be light and frequent. Use of pipe, ditch lining, or
drop structures in irrigation ditches facilitates irrigation
and reduces ditch erosion.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
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using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain, corn, or potatoes.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain soil
tilth.

Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, properly timing irrigation, keeping
the soil rough and cloddy when it is not protected by
plant cover, and conducting tillage and other farming
operations at right angle to the prevailing wind. Blowout
areas can be treated by disking in straw and seeding
adapted grasses. If irrigation is used, most climatically
adapted trees and shrubs can be grown for windbreaks.
These include Lombardy poplar, green ash, and Siberian
peashrub.

If this unit is used for pasture, proper stocking rates
and pasture rotation help to keep the pasture in good
condition. Grazing when the soil is too moist or too dry
may result in compaction of the surface layer, poor tilth,
or excessive erosion.

Sprinkler irrigation is a suitable method of applying
water. Water should be applied in amounts large enough
to wet the root zone but small enough to minimize the
leaching of plant nutrients.

The potential plant community on this unit is mainly
needleandthread and Sandberg bluegrass. The
production of forage is limited by low rainfall and low
natural fertility.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed. Because
the soil in this unit is susceptible to displacement when
dry, grazing should be done when the soil is moist to
reduce soil blowing and damage to forage plants. In
general, winter is the best season for grazing.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are the
high hazard of soil blowing and low rainfall. The plants
selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Brush management
improves deteriorated areas of rangeland that are
producing more woody shrubs than were present in the
potential plant community. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion. This unit is limited for livestock watering ponds
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and other water impoundments because of the seepage
potential.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
are the high hazard of soil blowing, low rainfall, and rapid
permeability.

Excavation for houses and access roads in places
exposes material that is highly susceptible to soil
blowing. Revegetating disturbed areas around
construction sites as soon as feasible helps to control
soil blowing.

If the density of housing is high, community sewage
systems are needed to prevent contamination of water
supplies as a result of seepage from onsite sewage
disposal systems.

Cutbanks are not stable and are subject to slumping.
To prevent cutbanks from caving in, excavations may
require special retainer walls.

Plant cover can be established and maintained
through proper fertilizing, seeding, mulching, and shaping
of the slopes. In summer, irrigation is needed for lawn
grasses, shrubs, vines, shade trees, and ornamental
trees.

75E—Quincy loamy fine sand, 5 to 25 percent
slopes. This deep, excessively drained soil is on strath
terraces of the Columbia River. It formed in eolian sand.
Elevation is 300 to 1,100 feet. The average annual
precipitation is 8 to 10 inches, the average annual air
temperature is 52 to 54 degrees F, and the average
frost-free period is 160 to 190 days.

Typically, the surface layer is grayish brown loamy fine
sand about 4 inches thick. The upper 23 inches of the
substratum is grayish brown loamy fine sand, the next 12
inches is gray fine sand, and the lower part to a depth of
60 inches or more is light brownish gray fine sand. In
some areas the surface layer is fine sand or sand.

Included in this unit are small areas of Adkins soils,
Quincy soils that have a gravelly substratum, and
Winchester soils. Also included are small areas of Dune
land, Rock outcrop, and Quincy soils that have slopes of
0 to 5 percent or 25 to 50 percent. Included areas make
up about 35 percent of the total acreage.

Permeability of this Quincy soil is rapid. Available
water capacity is about 3 to 6 inches. 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.

Most areas of this unit are used as rangeland and for
irrigated crops such as alfalfa hay, small grain, and Irish
potatoes. Among the other crops grown are corn for
grain and silage. Some areas are used for pasture and
for recreational, urban, or homesite development.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, and antelope
bitterbrush. The production of forage is limited by low
rainfall and low natural fertility.
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If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed. Because
the sail in this unit is susceptible to displacement when
dry, grazing should be done when the soil is moist to
reduce soil blowing and damage to forage plants. In
general, winter is the best season for grazing.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are the
high hazard of soil blowing, low rainfall, and slope. The
plants selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Brush management
improves deteriorated areas of rangeland that are
producing more woody shrubs than were present in the
potential plant community. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion. This unit is limited for livestock watering ponds
and other water impoundments because of the seepage
potential.

This unit is suited to irrigated crops. It is limited mainly
by low natural fertility, low available water capacity,
slope, and the high hazard of soil blowing.

Because of slow water intake rate and slope, sprinkler
or drip irrigation is best suited to this unit. Center pivot
systems are most commonly used. Use of these systems
permits the even, controlled application of water,
reduces runoff, and minimizes the risk of erosion. To
avoid overirrigating and leaching of plant nutrients,
applications of irrigation water should be adjusted to the
available water capacity, the water intake rate, and the
crop needs. Because the soil in this unit is droughty,
applications of irrigation water should be light and
frequent. Use of pipe, ditch lining, or drop structures in
irrigation ditches facilitates irrigation and reduces ditch
erosion.

Because of the risk of excessive runoff, it is important
to carefully manage irrigation water in the more steeply
sloping areas of this unit.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain, corn, or potatoes.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain soil
tilth.
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Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, properly timing irrigation, keeping
the soil rough and cloddy when it is not protected by
plant cover, and conducting tillage and other farming
operations at right angle to the prevailing wind. Blowout
areas can be treated by disking in straw and seeding
adapted grasses. If irrigation is used, most climatically
adapted trees and shrubs can be grown for windbreaks.
These include Austrian pine, Rocky Mountain juniper,
and Peking cotoneaster.

If this unit is used for pasture, proper stocking rates
and pasture rotation help to keep the pasture in good
condition. Grazing when the soil is too moist or too dry
may result in compaction of the surface layer, poor tilth,
or excessive erosion.

Sprinkler irrigation is a suitable method of applying
water. Water should be applied in amounts large enough
to wet the root zone but small enough to minimize the
leaching of plant nutrients.

If this unit is used for homesite or recreational
development, the main limitations are the high hazard of
soil blowing, low rainfall, rapid permeability, and
steepness of slope.

Excavation for houses and access roads in places
exposes material that is highly susceptible to soil
blowing. Revegetating disturbed areas around
construction sites as soon as feasible helps to control
soil blowing.

Slope is a concern in installing septic tank absorption
fields. Absorption lines should be installed on the
contour. Effluent from septic tank absorption fields can
surface in downslope areas and thus create a hazard to
health. If the density of housing is high, community
sewage systems are needed to prevent contamination of
water supplies as a result of seepage from onsite
sewage disposal systems.

Cutbanks are not stable and are subject to slumping.
To prevent cutbanks from caving in, excavations may
require special retainer walls.

Plant cover can be established and maintained
through proper fertilizing, seeding, mulching, and shaping
of the slopes. In summer, irrigation is needed for lawn
grasses, shrubs, vines, shade trees, and ornamental
trees.

76B—AQuincy loamy fine sand, gravelly substratum,
0 to 5 percent slopes. This deep, excessively drained
soil is on strath terraces of the Columbia River. It formed
in gravelly alluvium mantled by eolian sand. Elevation is
300 to 1,100 feet. The average annual precipitation is 8
to 10 inches, the average annual air temperature is 52 to
54 degrees F, and the average frost-free period is 160 to
190 days.

Typically, the surface layer is grayish brown loamy fine
sand about 4 inches thick. The upper 23 inches of the
substratum is grayish brown loamy fine sand, the next 14
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inches is gray fine sand, and the lower part to a depth of
60 inches or more is light brownish gray very gravelly
fine sand. Depth to the gravelly substratum ranges from
40 to 60 inches. In some areas the surface layer is fine
sand.

Included in this unit are small areas of Burbank and
Quincy soils that do not have a gravelly substratum and
Wanser soils. Included areas make up about 15 percent
of the total acreage.

Permeability of this Quincy soil is rapid. Available
water capacity is about 2.5 to 5.0 inches. 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.

Most areas of this unit are used for irrigated crops
such as Irish potatoes, small grain, and corn for grain
and silage. Among the other crops grown are alfalfa hay
and watermelons. Some areas are used for pasture, for
homesite development, and as rangeland.

This unit is suited to irrigated crops. It is limited mainly
by low natural fertility, low available water capacity, rapid
permeability, and the high hazard of soil blowing.

Because the water intake rate is high, sprinkler or drip
irrigation is best suited to this unit. Center pivot systems
are most commcnly used. Use of these systems permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of erosion. To avoid overirrigating
and leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs. Because the
soil in this unit is droughty, applications of irrigation water
should be light and frequent. Use of pipe, ditch lining, or
drop structures in irrigation ditches facilitates irrigation
and reduces ditch erosion.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain, corn, or potatoes.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain soil
tilth.

Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, properly timing irrigation, keeping
the soil rough and cloddy when it is not protected by
plant cover, and conducting tillage and other farming
operations at right angle to the prevailing wind. Blowout
areas can be treated by disking in straw and seeding
adapted grasses. If irrigation is used, most climatically
adapted trees and shrubs can be grown for windbreaks.
These include ponderosa pine, black locust, and lilac.

If this unit is used for pasture, proper stocking rates
and pasture rotation help to keep the pasture in good
condition. Grazing when the soil is too moist or too dry
may result in compaction of the surface layer, poor tilth,
or excessive erosion.
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Sprinkler irrigation is a suitable method of applying
water. Water should be applied in amounts large enough
to wet the root zone but small enough to minimize the
leaching of plant nutrients.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, and antelope
bitterbrush. The production of forage is limited by low
rainfall and low natural fertility.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed. Because
the soil in this unit is susceptible to displacement when
dry, grazing should be done when the soil is moist to
reduce soil blowing and damage to forage plants. In
general, winter is the best season for grazing.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are the
high hazard of soil blowing and low rainfall. The plants
selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Brush management
improves deteriorated areas of rangeland that are
producing more woody shrubs than were present in the
potential plant community. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion. This unit is limited for livestock watering ponds
and other water impoundments because of the seepage
potential.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
are the high hazard of soil blowing, low rainfall, and rapid
permeability.

Excavation for houses and access roads in places
exposes material that is highly susceptible to soil
blowing. Revegetating disturbed areas around
construction sites as soon as feasible helps to control
soil blowing.

If the density of housing is high, community sewage
systems are needed to prevent contamination of water
supplies as a result of seepage from onsite sewage
disposal systems.

Cutbanks are not stable and are subject to slumping.
To prevent cutbanks from caving in, excavations may
require special retainer walls.

It is difficult to establish plants in areas where the
surface layer has been removed, exposing the gravelly
substratum. Mulching and fertilizing cut areas help to
establish plants. In summer, irrigation is needed for lawn
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grasses, shrubs, vines, shade trees, and ornamental
trees.

If the soil in this unit is used as a base for roads and
streets, the upper part of the soil can be mixed with the
underlying sand and gravel to increase its strength and
stability.

77C—Quincy loamy fine sand, 0 to 25 percent
slopes, eroded. This deep, excessively drained soil is
on strath terraces of the Columbia River. It formed in
eolian sand. The native vegetation is mainly grasses,
shrubs, and forbs. Elevation is 700 to 1,500 feet. The
average annual precipitation is 8 to 10 inches, the
average annual air temperature is 52 to 54 degrees F,
and the average frost-free period is 160 to 190 days.

Typically, the surface layer is grayish brown loamy fine
sand about 4 inches thick. The upper 23 inches of the
substratum is grayish brown loamy fine sand, the next 12
inches is gray fine sand, and the lower part to a depth of
60 inches or more is light brownish gray fine sand. In
some areas the surface layer is fine sandy loam, fine
sand, or sand.

Included in this unit are small areas of Adkins soils,
Dune land, and Koehler, Quinton, Sagehill, Taunton, and
Winchester soils. Also included are small areas of soils
in which a hardpan or a calcareous silt loam substratum
has been exposed. Included areas make up about 60
percent of the total acreage.

Permeability of this Quincy soil is rapid. Available
water capacity is about 3 to 6 inches. 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.

This unit is used as rangeland and wildlife habitat.

The potential pilant community on this unit is mainly
needleandthread, Indian ricegrass, and antelope
bitterbrush. The production of forage is limited by low
rainfall, low natural fertility, and soil blowing that has
already occurred. If the rangeland is overgrazed, the
proportion of preferred forage plants decreases and that
of less preferred forage plants increases; therefore,
livestock grazing should be managed so that the desired
balance of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. Because the soil in this
unit is susceptible to displacement when dry, grazing
should be done when the soil is moist to reduce soil
blowing and damage to forage plants. In general, winter
is the best season for grazing.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Brush management
improves deteriorated areas of rangeland that are
producing more woody shrubs than were present in the
potential plant community. Areas where brush is
managed by prescribed burning or by chemical or
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mechanical methods may be subject to a greater risk of
erosion.

Rangeland seeding is suitable if the rangeland is in
poor condition. It is difficult to establish desirable
rangeland grasses on this unit because of the very high
hazard of soil blowing. Soil blowing can be minimized by
seeding with permanent grasses and mulching. Suitable
materials include straw, asphalt, jute netting, and gravel
or a combination of these materials. The plants selected
for seeding should meet the seasonal requirements of
livestock or wildlife, or both.

78B—Quincy-Rock outcrop complex, 1 to 20
percent slopes. This map unit is on strath terraces
along the Columbia River. Elevation is 350 to 1,100 feet.
The average annual precipitation is about 8 to 10 inches,
the average annual air temperature is 52 to 54 degrees
F, and the average frost-free period is 160 to 190 days.

This unit is 50 percent Quincy fine sand and 20
percent Rock outcrop. The percentage varies from one
area to another.

included in this unit are Quinton, Starbuck, and
Winchester soils. Included areas make up about 30
percent of the total acreage.

The Quincy soil is deep and excessively drained. It
formed in eolian sand. Typically, the surface layer is
grayish brown fine sand about 4 inches thick. The upper
23 inches of the substratum is grayish brown loamy fine
sand, the next 12 inches is gray fine sand, and the lower
part to a depth of 60 inches or more is light brownish
gray fine sand. In some areas the surface layer is loamy
fine sand or sand. In some areas depth to basalt ranges
from 40 to 60 inches.

Permeability of the Quincy soil is rapid. Available water
capacity is about 3 to 6 inches. 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.

Rock outcrop is jointed and fractured basalt on low
ridges and low hills above the areas of Quincy soil. It
commonly is barren or has scattered shrubs and grasses
in pockets of soil material.

Most areas of this unit are used as rangetand and for
wildlife habitat. A few areas are used for recreational
development.

The potential plant community on this unit is mainly
needleandthread and Sandberg bluegrass. The
production of forage is limited by low rainfall and low
natural fertility.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of species is maintained in the plant community. Grazing
should be delayed until the more desirable forage plants
have achieved sufficient growth to withstand grazing
pressure. The risk of soil blowing increases significantly
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if this unit is overgrazed. Because the soil in this unit is
susceptible to displacement when dry, grazing should be
done when the soil is moist to minimize soil blowing and
damage to forage plants. In general, winter is the best
season for grazing.

Rangeland seeding is a suitable practice on this unit if
the range vegetation is in poor condition. The main
limitation for seeding is the areas of Rock outcrop.
Seeding is not practical where individual areas of the
Quincy soil are small or are very narrow. The plants
selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Brush management
improves deteriorated areas of rangeland that are
producing more woody shrubs than were present in the
potential plant community. Areas where brush is
managed by prescribed burning or by chemical or
mechanical metheds may be subject to a greater risk of
erosion.

If this unit is used for recreational development, the
main limitations are the areas of Rock outcrop, the
hazard of soil blowing, and slope.

When developing this unit for recreational purposes,
the steeper areas and the areas of Rock outcrop should
be avoided uniess they are features to be highlighted in
the development.

Soil blowing can be reduced by maintaining plant
cover and by using windbreaks. If irrigation is used, most
climatically adapted trees and shrubs can be grown.
Among the trees and shrubs that are suitable for planting
are Lombardy poplar, Scotch pine, and Tatarian
honeysuckle.

Excavation for structures and access roads in places
exposes material that is highly susceptible to soil
blowing. Revegetating disturbed areas around
construction sites as soon as feasible helps to control
soil blowing.

Cutbanks are not stable and are subject to slumping.
To prevent cutbanks from caving in, excavations may
require special retainer walls.

Plant cover can be established and maintained
through proper fertilizing, seeding, mulching, and shaping
of the slopes. In summer, irrigation is needed for lawn
grasses, shrubs, vines, shade trees, and ornamental
trees.

79B—Ritzville very fine sandy loam, 2 to 7 percent
slopes. This deep, well drained soil is on broad summits
of hills. 1t formed in loess. Elevation is 900 to 1,900 feet.
The average annual precipitation is 10 to 12 inches, the
average annual air temperature is 50 to 53 degrees F,
and the average frost-free period is 150 to 170 days.

Typically, the surface layer is brown very fine sandy
loam about 8 inches thick. The subsoil is brown and pale
brown very fine sandy loam and silt loam about 22
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inches thick. The substratum to a depth of 60 inches or
more is pale brown silt loam. In some areas depth to
basalt ranges from 40 to 60 inches. In some areas the
surface layer is silt loam.

Included in this unit are small areas of Adkins,
Mikkalo, Quincy, Sagehill, and Willis soils. Also included
are small areas of Ritzville soils that have slopes of 7 to
12 percent. included areas make up about 15 percent of
the total acreage.

Permeability of this Ritzville soil is moderate. Available
water capacity is about 10 to 13 inches. 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.

Most areas of this unit are used for nonirrigated crops,
mainly small grain. Among the other crops grown are
irrigated corn for silage and grain, alfalfa hay, Irish
potatoes, and small grain. Some areas are used as
rangeland.

This unit is suited to nonirrigated crops. It is limited by
the moderate hazards of water erosion and soil blowing.
Because precipitation is not sufficient for annual
cropping, a cropping system that includes small grain
and summer fallow is most suitable.

The main needs in cropland management are to
protect the soil from water erosion and soil blowing and
to conserve soil moisture for plant growth.

Erosion is reduced if fall grain is seeded early, stubble-
mulch tillage is used, terraces are constructed, and
tillage and seeding are on the contour or across the
slope. Also, waterways should be shaped and seeded to
perennial grass. Terraces reduce gully erosion and
conserve soil moisture. Maintaining crop residue on or
near the surface reduces runoff, reduces soil blowing,
and helps to maintain soil tilth and organic matter
content.

Limiting tillage for seedbed preparation and weed
control conserves moisture and reduces the
susceptibility of the soil to blowing. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling aiso
promotes better aeration.

Crops respond to nitrogen and phosphorous fertilizer.

If this unit is used for irrigated crops, it is limited mainly
by the availability of irrigation water and the moderate
hazards of soil blowing and water erosion.

Sprinkler and drip irrigation are the most suitable
methods of applying water. Center pivot systems
commonly are used. Use of these systems permits the
even, controlled application of water, reduces runoff, and
minimizes the risk of erosion. To avoid overirrigating and
leaching of plant nutrients or increasing the risk of water
erosion, applications of irrigation water should be
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adjusted to the available water capacity, the water intake
rate, and the crop needs.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain, corn, or potatoes.
Returning crop residue to the soil or regularly adding
other organic matter improves fertility, reduces crusting,
and increases the water intake rate.

Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, properly timing irrigation, keeping
the soil rough and cloddy when it is not protected by
plant cover, stripcropping in nonirrigated areas, and
conducting tillage and other farming operations at right
angle to the prevailing wind. Blowout areas can be
treated by disking in straw and seeding adapted grasses.
If irrigation is used, most climatically adapted trees and
shrubs can be grown for windbreaks. Among the trees
and shrubs that are suitable are Lombardy poplar, Rocky
Mountain juniper, and lilac.

The potential plant community on this unit is mainly
needleandthread and bluebunch wheatgrass. The
production of forage is limited by low rainfall and low
natural fertility. If the rangeland is overgrazed, the
proportion of preferred forage plants decreases and that
of less preferred forage plants increases; therefore,
livestock grazing should be managed so that the desired
balance of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are low
rainfall and the moderate hazard of soil blowing. The
plants selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion.

79C—Ritzville very fine sandy loam, 7 to 12
percent slopes. This deep, well drained soil is on broad
summits of hills. |t formed in loess. Elevation is 900 to
1,900 feet. The average annual precipitation is 10 to 12
inches, the average annual air temperature is 50 to 53
degrees F, and the average frost-free period is 150 to
170 days.

Typically, the surface layer is brown very fine sandy
loam about 8 inches thick. The subsoil is brown and pale
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brown very fine sandy loam and silt loam about 22
inches thick. The substratum to a depth of 60 inches or
more is pale brown silt loam. In some areas depth to
basalt ranges from 40 to 60 inches. In some areas the
surface layer is silt loam.

Included in this unit are small areas of Adkins,
Mikkalo, Quincy, Sagehill, and Willis soils. Also included
are small areas of Ritzville soils that have slopes of 1 to
7 percent or 12 to 25 percent. Included areas make up
about 15 percent of the total acreage.

Permeability of this Ritzville soil is moderate. Available
water capacity is about 10 to 13 inches. 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.

Most areas of this unit are used for nonirrigated crops,
mainly small grain. Among the other crops grown are
irrigated corn for silage and grain, alfalfa hay, Irish
potatoes, and small grain. Some areas are used as
rangeland.

This unit is suited to nonirrigated crops. It is limited by
the moderate hazards of water erosion and soil blowing.
Because precipitation is not sufficient for annual
cropping, a cropping system that inciudes small grain
and summer fallow is most suitable.

The main needs in cropland management are to
protect the soil from water erosion and soil blowing and
to conserve soil moisture for plant growth.

Erosion is reduced if fall grain is seeded early, stubble-
mulch tillage is used, terraces are constructed, and
tillage and seeding are on the contour or across the
slope. Also, waterways should be shaped and seeded to
perennial grass. Terraces reduce guily erosion and
conserve soil moisture. Maintaining crop residue on or
near the surface reduces runoff, reduces soil blowing,
and helps to maintain soil tilth and organic matter
content.

Limiting tillage for seedbed preparation and weed
control conserves moisture and reduces the
susceptibility of the soil to blowing. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

To reduce erosion and increase conservation of soil
moisture, reduce the distance between terraces and
leave residue on the surface.

Crops respond to nitrogen and phosphorous fertilizer.

If this unit is used for irrigated crops, it is limited mainly
by the availability of irrigation water and the moderate
hazards of soil blowing and water erosion.

Sprinkler and drip irrigation are the most suitable
methods of applying water. Center pivot systems
commonly are used. Use of these systems permits the
even, controlled application of water, reduces runoff, and
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minimizes the risk of erosion. To avoid overirrigating and
increasing the risk of water erosion or leaching of plant
nutrients, applications of irrigation water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain, corn, or potatoes.
Returning crop residue to the soil or regularly adding
other organic matter improves fertility, reduces crusting,
and increases the water intake rate.

Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, properly timing irrigation, keeping
the soil rough and cloddy when it is not protected by
plant cover, stripcropping in nonirrigated areas, and
conducting tillage and other farming operations at right
angle to the prevailing wind. Blowout areas can be
treated by disking in straw and seeding adapted grasses.
If irrigation is used, most climatically adapted trees and
shrubs can be grown for windbreaks. Among the trees
and shrubs that are suitable are green ash, Austrian
pine, and Siberian peashrub.

The potential plant community on this unit is mainly
needleandthread and bluebunch wheatgrass. The
production of forage is limited by low rainfall and low
natural fertility. If the rangeland is overgrazed, the
proportion of preferred forage plants decreases and that
of less preferred forage plants increases; therefore,
livestock grazing should be managed so that the desired
balance of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are low
rainfall and the moderate hazard of soil blowing. The
plants selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion.

79D—Ritzville very fine sandy loam, 12 to 25
percent slopes. This deep, well drained soil is on
hillslopes. It formed in loess. Elevation is 900 to 1,900
feet. The average annual precipitation is 10 to 12 inches,
the average annual air temperature is 50 to 53 degrees
F, and the average frost-free period is 150 to 170 days.

Soil Survey

Typically, the surface layer is brown very fine sandy
loam about 8 inches thick. The subsoil is brown and pale
brown very fine sandy loam and silt loam about 22
inches thick. The substratum to a depth of 60 inches or
more is pale brown silt loam. In some areas depth to
basalt ranges from 40 to 60 inches. In some areas the
surface layer is silt loam or fine sandy loam.

Included in this unit are small areas of Adkins and
Mikkalo soils and pockets of volcanic ash or sand. Also
included are small areas of Ritzville soils that have
slopes of 7 to 12 percent or 25 to 50 percent. Included
areas make up about 10 percent of the total acreage.

Permeability of this Ritzville soil is moderate. Available
water capacity is about 10 to 13 inches. 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.

Most areas of this unit are used as rangeland and
wildlife habitat. A few areas are used for nonirrigated
small grain.

The potential plant community on this unit is mainly
needleandthread and bluebunch wheatgrass. The
production of forage is limited by low rainfall and low
natural fertility. If the rangeland is overgrazed, the
proportion of preferred forage plants decreases and that
of less preferred forage plants increases; therefore,
livestock grazing should be managed so that the desired
balance of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are
slope, low rainfall, and the moderate hazard of soil
blowing. The plants selected for seeding should meet
the seasonal requirements of livestock or wildlife, or
both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion.

This unit is suited to nonirrigated crops. It is limited by
the high hazard of water erosion and the moderate
hazard of soil blowing. Because precipitation is not
sufficient for annual cropping, a cropping system that
includes small grain and summer fallow is most suitable.

The main needs in cropland management are to
protect the soil from water erosion and soil blowing and
to conserve soil moisture for plant growth.

Erosion is reduced if fall grain is seeded early, stubble-
mulch tillage is used, and tillage and seeding are on the
contour or across the slope. Also, waterways should be
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shaped and seeded to perennial grass. Maintaining crop
residue on or near the surface reduces runoff, reduces
soil blowing, and helps to maintain soil tilth and organic
matter content.

Limiting tillage for seedbed preparation and weed
control conserves moisture and reduces the
susceptibility of the soil to blowing. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

Other practices that can be used to reduce soil
blowing are establishing windbreaks; stripcropping,
where feasible; keeping the soil rough and cloddy when
it is not protected by plant cover; and conducting tillage
and other farming operations at right angle to the
prevailing wind. Blowout areas can be treated by disking
in straw and seeding adapted grasses. If irrigation is
used, most climatically adapted trees and shrubs can be
grown for windbreaks. Among the trees and shrubs that
are suitable are Scotch pine, Rocky Mountain juniper,
and Peking cotoneaster.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
meits rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

To reduce erosion and increase conservation of soil
moisture, leave more crop residue on the surface.

Crops respond to nitrogen, sulfur, and phosphorous
fertilizer.

79E—Ritzville very fine sandy loam, 25 to 50
percent slopes. This deep, well drained soil is on
hilislopes. It formed in loess. Slopes generally are south-
facing. Elevation is 900 to 1,900 feet. The average
annual precipitation is 10 to 12 inches, the average
annual air temperature is 50 to 53 degrees F, and the
average frost-free period is 150 to 170 days.

Typically, the surface layer is brown very fine sandy
loam about 8 inches thick. The subsoil is brown and pale
brown very fine sandy loam and silt loam about 22
inches thick. The substratum to a depth of 60 inches or
more is pale brown siit loam. In some areas depth to
basalt ranges from 40 to 60 inches. In some areas the
surface layer is silt loam or fine sandy loam.

Included in this unit are small areas of Lickskillet and
Mikkalo soils and Rock outcrop. Also included are small
areas of Ritzville soils that have slopes of 12 to 25
percent. Included areas make up about 25 percent of the
total acreage.

Permeability of this Ritzville soil is moderate. Available
water capacity is about 10 to 13 inches. 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.

Most areas of this unit are used as rangeland and
wildlife habitat.

The potential plant community on this unit is mainly
needleandthread, bluebunch wheatgrass, and Sandberg
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bluegrass. The production of forage is limited by low
rainfall and low natural fertility.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are
slope, low rainfall, and the moderate hazard of soil
blowing. The plants selected for seeding should meet
the seasonal requirements of livestock or wildlife, or
both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion. Use of mechanical treatment practices may be
limited in the steeper parts of this unit.

80B—Ritzville siit loam, 2 to 7 percent slopes. This
deep, well drained soil is on broad summits of hills. It
formed in loess. Elevation is 900 to 1,900 feet. The
average annual precipitation is 10 to 12 inches, the
average annual air temperature is 50 to 53 degrees F,
and the average frost-free period is 150 to 170 days.

Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil is brown and pale brown silt
loam about 22 inches thick. The substratum to a depth
of 60 inches or more is pale brown silt loam. In some
areas depth to basalt ranges from 40 to 60 inches. In
some areas the surface layer is very fine sandy loam.

Included in this unit are small areas of Mikkalo and
Willis soils and Ritzville soils that have slopes of 7 to 12
percent. Included areas make up about 15 percent of the
total acreage.

Permeability of this Ritzville soil is moderate. Available
water capacity is about 11 to 14 inches. 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.

Most areas of this unit are used for nonirrigated crops,
mainly small grain. Among the other crops grown are
irrigated corn for silage and grain, alfalfa hay, Irish
potatoes, and small grain. Some areas are used as
rangeland.

This unit is suited to nonirrigated crops. It is limited by
the moderate hazard of water erosion and the hazard of
soil blowing. Because precipitation is not sufficient for
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annual cropping, a cropping system that includes smail
grain and summer fallow is most suitable.

The main needs in cropland management are to
protect the soil from water erosion and soil blowing and
to conserve soil moisture for plant growth.

Erosion is reduced if fall grain is seeded early, stubble-
muich tillage is used, terraces are constructed, and
tillage and seeding are on the contour or across the
slope. Also, waterways should be shaped and seeded to
perennial grass. Terraces reduce gully erosion and
conserve soil moisture. Maintaining crop residue on or
near the surface reduces runoff, reduces soil blowing,
and helps to maintain soil tilth and organic matter
content.

Limiting tillage for seedbed preparation and weed
control conserves moisture and reduces the
susceptibility of the soil to blowing. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

Crops respond to nitrogen and phosphorous fertilizer.

If this unit is used for irrigated crops, it is limited mainly
by the availability of irrigation water and the moderate
hazard of soil blowing.

Sprinkler and drip irrigation are the most suitable
methods of applying water. Center pivot systems
commonly are used. Use of these systems permits the
even, controlled application of water, reduces runoff, and
minimizes the risk of erosion. To avoid overirrigating,
leaching of plant nutrients, and increasing the risk of
water erosion, applications of irrigation water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain, corn, or potatoes.
Returning crop residue to the soil or regularly adding
other organic matter improves fertility, reduces crusting,
and increases the water intake rate.

Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, properly timing irrigation, keeping
the soil rough and cloddy when it is not protected by
plant cover, stripcropping in nonirrigated areas, and
conducting tillage and other farming operations at right
angle to the prevailing wind. Blowout areas can be
treated by disking in straw and seeding adapted grasses.
If irrigation is used, most climatically adapted trees and
shrubs can be grown for windbreaks. Among the trees
and shrubs that are suitable are Lombardy poplar, Rocky
Mountain juniper, and lilac.

Soil Survey

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass. The
production of forage is limited by low rainfall and low
natural fertility. If the rangeland is overgrazed, the
proportion of preferred forage plants decreases and that
of less preferred forage plants increases; therefore,
livestock grazing should be managed so that the desired
balance of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are low
rainfall and the moderate hazard of soil biowing. The
plants selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion.

80C—Ritzville silt loam, 7 to 12 percent slopes.
This deep, well drained soil is on broad summits of hills.
It formed in loess. Elevation is 900 to 1,900 feet. The
average annual precipitation is 10 to 12 inches, the
average annual air temperature is 50 to 53 degrees F,
and the average frost-free period is 150 to 170 days.

Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil is brown and pale brown silt
loam about 22 inches thick. The substratum to a depth
of 60 inches or more is pale brown silt loam. In some
areas depth to basalt ranges from 40 to 60 inches. In
some areas the surface layer is very fine sandy loam.

Included in this unit are small areas of Mikkalo and
Willis soils and Ritzville soils that have slopes of 2 to 7
percent or 12 to 25 percent. Included areas make up
about 20 percent of the total acreage.

Permeability of this Ritzville soil is moderate. Available
water capacity is about 11 to 14 inches. 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.

Most areas of this unit are used for nonirrigated crops,
mainly small grain. Among the other crops grown are
irrigated corn for silage and grain, alfalfa hay, Irish
potatoes, and small grain. Some areas are used as
rangeland.

This unit is suited to nonirrigated crops. It is limited by
the moderate hazard of water erosion and the hazard of
soil blowing. Because precipitation is not sufficient for
annual cropping, a cropping system that includes small
grain and summer fallow is most suitable.
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The main needs in cropland management are to
protect the soil from water erosion and soil blowing and
to conserve soil moisture for plant growth.

Erosion is reduced if fall grain is seeded early, stubble-
mulch tillage is used, terraces are constructed, and
tillage and seeding are on the contour or across the
slope. Also, waterways should be shaped and seeded to
perennial grass. Terraces reduce gully erosion and
conserve soil moisture. Maintaining crop residue on or
near the surface reduces runoff, reduces soil blowing,
and helps to maintain soil tilth and organic matter
content.

Limiting tillage for seedbed preparation and weed
control conserves moisture and reduces the
susceptibility of the soil to blowing. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

To reduce erosion and increase conservation of soil
moisture on this unit, reduce the distance between
terraces and leave more residue on the surface.

Crops respond to nitrogen and phosphorous fertilizer.

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

Sprinkler and drip irrigation are the most suitable
methods of applying water. Center pivot systems
commonly are used. Use of these systems permits the
even, controlled application of water, reduces runoff, and
minimizes the risk of erosion. To avoid overirrigating,
leaching of plant nutrients, and increasing the risk of
water erosion, applications of irrigation water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain, corn, or potatoes.

Other practices that reduce the hazard of soil blowing
are planting windbreaks, growing winter cover crops,
stripcropping in nonirrigated areas, keeping the soil
rough and cloddy when it is not protected by plant cover,
using minimum tillage, properly timing irrigation, and
cultivating, planting, and conducting tillage and other
farming operations at right angle to the prevailing wind.
Blowout areas can be treated by disking in straw and
seeding adapted grasses. If irrigation is used, most
climatically adapted trees and shrubs can be grown for
windbreaks. Among the trees and shrubs that are
suitable are green ash, Austrian pine, and Siberian
peashrub. -
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The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass. The
production of forage is limited by low rainfall and low
natural fertility. If the rangeland is overgrazed, the
proportion of preferred forage plants decreases and that
of less preferred forage plants increases; therefore,
livestock grazing should be managed so that the desired
balance of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are low
rainfall and the moderate hazard of soil blowing. The
plants selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion.

80D—Ritzville silt loam, 12 to 25 percent slopes.
This deep, well drained soil is on hillslopes. It formed in
loess. Elevation is 900 to 1,900 feet. The average annual
precipitation is 10 to 12 inches, the average annual air
temperature is 50 to 53 degrees F, and the average
frost-free period is 150 to 170 days.

Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil is brown and pale brown silt
loam about 22 inches thick. The substratum to a depth
of 60 inches or more is pale brown silt loam. In some
areas depth to basalt ranges from 40 to 60 inches. In
some areas the surface layer is very fine sandy loam.

Included in this unit are small areas of Mikkalo and
Willis soils and Ritzville soils that have slopes of 2 to 12
percent or 25 to 40 percent. Included areas make up
about 25 percent of the total acreage.

Permeability of this Ritzville soil is moderate. Available
water capacity is about 11 to 14 inches. 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.

Most areas of this unit are used for nonirrigated crops,
mainly small grain. Some areas are used as rangeland.

This unit is suited to nonirrigated crops. It is limited by
the high hazard of water erosion and the hazard of soil
blowing. Because precipitation is not sufficient for annual
cropping, a cropping system that includes small grain
and summer fallow is most suitable.

The main needs in cropland management are to
protect the soil from water erosion and soil blowing and
to conserve soil moisture for plant growth.
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Erosion is reduced if fall grain is seeded early, stubble-
mulch tillage is used, and tillage and seeding are on the
contour or across the slope. Also, waterways should be
shaped and seeded to perennial grass. Maintaining crop
residue on or near the surface reduces runoff, reduces
soil blowing, and helps to maintain soil tilth and organic
matter content.

Limiting tillage for seedbed preparation and weed
control conserves moisture and reduces the
susceptibility of the soil to blowing. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or subsoiling
can be used to break up the pan.

On long slopes, chiseling the stubble in fall slows
runoff and reduces soil loss in years when the snow
melts rapidly while the soil is still frozen. Chiseling also
promotes better aeration.

To reduce erosion and increase conservation of soil
moisture on this unit, leave more residue on the surface.
Crops respond to nitrogen, phosphorous, and sulfur

fertilizer.

Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, stripcropping, keeping the soil
rough and cloddy when it is not protected by plant cover,
and conducting tillage and other farming operations at
right angle to the prevailing wind. Blowout areas can be
treated by disking in straw and seeding adapted grasses.
If irrigation is used, most climatically adapted trees and
shrubs can be grown for windbreaks. These include
Scotch pine, Rocky Mountain juniper, and Peking
cotoneaster.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass. The
production of forage is limited by low rainfall and low
natural fertility. If the rangeland is overgrazed, the
proportion of preferred forage plants decreases and that
of less preferred forage plants increases; therefore,
livestock grazing should be managed so that the desired
balance of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are
slope, low rainfall, and the moderate hazard of soil
blowing. The plants selected for seeding should meet
the seasonal requirements of livestock or wildiife, or
both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion.

Soil Survey

81E—-Ritzville silt loam, 25 to 40 percent north
slopes. This deep, well drained soil is on hillslopes. It
formed in loess. Elevation is 900 to 1,900 feet. The
average annual precipitation is 10 to 12 inches, the
average annual air temperature is 50 to 53 degrees F,
and the average frost-free period is 150 to 170 days.

Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil is brown and pale brown silt
loam about 22 inches thick. The substratum to a depth
of 60 inches or more is pale brown siit loam. In some
areas depth to basalt ranges from 40 to 60 inches. In
some areas the surface layer is very fine sandy loam or
fine sandy loam.

Included in this unit are small areas of Mikkalo soils,
Rock outcrop, and pockets of volcanic ash. Also
included are small areas of Ritzville soils that have
slopes of 12 to 25 percent or 40 to 70 percent. Included
areas make up about 25 percent of the total acreage.

Permeability of this Ritzville soil is moderate. Available
water capacity is about 11 to 14 inches. 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.

This unit is used as rangeland and wildlife habitat.
The potential plant community on this unit is mainly
Idaho fescue and bluebunch wheatgrass. The production
of forage is limited by low rainfall and low natural fertility.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are
slope, low rainfall, and the moderate hazard of soil
blowing. The plants selected for seeding should meet
the seasonal requirements of livestock or wildlife, or
both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion. Use of mechanical treatment practices may be
limited in the steeper parts of this unit.

82E—Ritzville silt loam, 25 to 40 percent south
slopes. This deep, well drained soil is on hillslopes. It
formed in loess. Elevation is 900 to 1,900 feet. The
average annual precipitation is 10 to 12 inches, the
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average annual air temperature is 50 to 53 degrees F,
and the average frost-free period is 150 to 170 days.

Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil is brown and pale brown silt
loam about 22 inches thick. The substratum to a depth
of 60 inches or more is pale brown silt loam. In some
areas depth to basalt ranges from 40 to 60 inches. In
some areas the surface layer is very fine sandy loam.

Included in this unit are small areas of Lickskillet and
Mikkalo soils and Rock outcrop. Also included are small
areas of Ritzville soils that have slopes of 12 to 25
percent or 40 to 70 percent. Included areas make up
about 25 percent of the total acreage.

Permeability of this Ritzville soil is moderate. Available
water capacity is about 11 to 14 inches. 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.

This unit is used as rangeland and wildlife habitat.

The potential plant community on this unit is mainly
bluebunch wheatgrass and Sandberg bluegrass. The
production of forage is limited by low rainfall and low
natural fertility.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are
slope, low rainfall, and the moderate hazard of soil
blowing. The plants selected for seeding should meet
the seasonal requirements of livestock or wildlife, or
both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion. Use of mechanical treatment practices may be
limited in the steeper parts of this unit.

83C—Ritzville-Rock outcrop complex, 0 to 25
percent slopes. This map unit is on strath terraces of
the Columbia River. Elevation is 900 to 1,100 feet. The
average annual precipitation is 9 to 10 inches, the
average annual air temperature is 52 to 53 degrees F,
and the average frost-free period is 160 to 170 days.

This unit is 75 percent Ritzville very fine sandy loam
and 15 percent Rock outcrop. The percentage varies
from one area to another. The components of this unit
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are so intricately intermingled that it was not practical to
map them separately at the scale used.

Included in this unit are small areas of Mikkalo and
Starbuck soils. Also included are small areas of Rock
outcrop and Ritzville soils that have slopes of more than
25 percent. Included areas make up about 10 percent of
the total acreage.

The Ritzville soil is deep and well drained. It formed in
loess. Typically, the surface layer is brown very fine
sandy loam about 8 inches thick. The subsoil is brown
and pale brown very fine sandy loam and silt loam about
22 inches thick. The substratum to a depth of 60 inches
or more is pale brown silt loam. In some areas bedrock
is at a depth of 40 to 60 inches.

Permeability of this Ritzville soil is moderate. Available
water capacity is about 10 to 13 inches. 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.

Rock outcrop consists of areas of exposed basalt.

This unit is used as rangeland and wildlife habitat.

The potential plant community on this unit is mainly
needleandthread, bluebunch wheatgrass, and Sandberg
bluegrass. The production of forage is limited by low
rainfall and low natural fertility. If the rangeland is
overgrazed, the proportion of preferred forage plants
decreases and that of less preferred forage plants
increases; therefore, livestock grazing should be
managed so that the desired balance of preferred
species is maintained in the plant community. Grazing
should be delayed until the more desirable forage plants
have achieved sufficient growth to withstand grazing
pressure. The risk of soil blowing increases significantly
if this unit is overgrazed.

Rangeland seeding is suitable if the rangeland is in
poor condition. Slope and the areas of Rock outcrop are
the main limitations. The plants selected for seeding
should meet the seasonal requirements of livestock or
wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Areas that are heavily
infested with undesirable plants can be improved by
chemical or mechanical treatment. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion.

Steepness of slope and the areas of Rock outcrop
limit access by livestock and promote overgrazing of the
more readily accessible areas. Trails or walkways can be
constructed in some places to encourage livestock to
graze in areas where access is limited.

84—Riverwash. This map unit is on flood plains. It
occurs as irregular strips along the Umatilla River and
other drainageways (fig. 6). It formed in mixed alluvium.
Slope is 0 to 3 percent. Riverwash supports little if any
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vegetation. Elevation is 250 to 2,500 feet. The average Most areas of Riverwash are very cobbly sand,
annual precipitation is 8 to 25 inches, the average extremely cobbly sand, or extremely gravelly sand to a
annual air temperature is 45 to 54 degrees F, and the depth of 60 inches or more.

average frost-free period is 100 to 190 days.

Figure 6.—Nearly barren area of Riverwash in foreground. Xerofluvents, in center, support a wide variety of plants.
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Included in this unit are small areas of Freewater,
Veazie, and Yakima soils and Xerofluvents. The
percentage varies from one area to another.

Permeability of Riverwash is rapid. Available water
capacity is low. Runoff is slow, and the hazard of water
erosion is slight. The areas of Riverwash are subject to
flooding during prolonged, high-intensity storms.
Channeling and deposition are common along
streambanks.

Most areas of this unit are used for wildlife habitat. A
few areas are used as a source of sand and gravel.

85F--Rock outcrop-Xeric Torriorthents complex,
10 to 70 percent slopes. This map unit is on terrace
scarps and foot slopes. Elevation is 300 to 1,200 feet.
The average annual precipitation is 8 to 10 inches, the
average annual air temperature is 52 to 54 degrees F,
and the average frost-free period is 160 to 190 days.

This unit is about 50 percent Rock outcrop and 25
percent Xeric Torriorthents. The percentage varies from
one area to another.

Included in this unit are small areas of Quinton,
Quincy, Starbuck, and Winchester soils. Included areas
make up about 25 percent of the total acreage.

Rock outcrop consists of areas of exposed basalt.

The Xeric Torriorthents are moderately deep to deep
and are somewhat excessively drained to well drained.
These soils formed in mixed eolian sand and colluvium.
The surface layer ranges from fine sandy loam to silt
loam. The substratum ranges from fine sandy loam to
loamy fine sand and has 10 to 80 percent rock
fragments. Depth to bedrock ranges from 20 inches to
more than 60 inches.

Permeability and available water capacity of the Xeric
Torriorthents are variable. Effective rooting depth is 20
inches to more than 60 inches. Runoff is rapid, and the
hazard of water erosion is high. The hazard of soil
blowing is high.

Most areas of this unit are used as rangeland and
wildlife habitat. A few areas are used for recreational
development.

The potential plant community on this unit varies;
however, plants that may occur in the community include
needleandthread, bluebunch wheatgrass, antelope
bitterbrush, and Sandberg bluegrass. The production of
forage is limited by the low rainfall and low natural
fertility.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed. Because
the soil in this unit is susceptible to displacement when
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dry, grazing should be done when the soil is moist to
reduce soil blowing and damage to forage plants.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. In general, winter is the
best season for grazing on this unit. Brush management
improves deteriorated areas of range that are producing
more woody shrubs than were present in the potential
plant community. Areas where brush is managed by
prescribed burning or by chemical or mechanical
methods may be subject to a greater risk of erosion. Use
of mechanical treatment practices may not be practical
in the steeper areas of this unit.

Rangeland seeding is a suitable practice in the less
sloping areas of this unit if the range vegetation is in
poor condition. The main limitations for seeding are the
low rainfall, steepness of slope, and the hazard of soil
blowing. The plants selected for seeding should meet
the seasonal requirements of livestock or wildlife, or
both.

Slope limits access by livestock and results in
overgrazing of the less sloping areas. Trails or walkways
can be constructed in some places to encourage
livestock to graze in areas where access is limited.

If this unit is used for recreational development, the
main limitations are the large amount of Rock outcrop,
the hazard of soil blowing, and slope.

When developing this unit for recreational purposes,
areas of excessive slope and Rock outcrop should be
avoided unless they are features to be highlighted in the
development.

Soil blowing can be reduced by maintaining plant
cover and by using windbreaks. If irrigation is used, most
climatically adapted trees and shrubs can be grown.
Among the trees that are suitable for planting are
Lombardy poplar and green ash. Among the shrubs are
lilac.

Excavation for structures and access roads in places
exposes material that is highly susceptible to soil
blowing. Revegetating disturbed areas around
construction sites as soon as feasible help to control soil
blowing.

Plant cover can be established and maintained
through proper fertilizing, seeding, mulching, and shaping
of the slopes. In summer, irrigation is needed for lawn
grasses, shrubs, vines, shade trees, and ornamental
trees.

86D—Rockly very cobbly loam, 2 to 20 percent
slopes. This very shallow, well drained soil is on ridges
in the foothills of the Blue Mountains. It formed in
residuum mixed with loess. Elevation is 1,700 to 4,500
feet. The average annual precipitation is 16 to 30 inches,
the average annual air temperature is 45 to 49 degrees
F, and the average frost-free period is 100 to 120 days.

Typically, the surface layer is brown very cobbly loam
about 2 inches thick. The subsoil is brown very cobbly
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loam about 4 inches thick. Basalt is at a depth of 6
inches. Depth to basalt ranges from 5 to 12 inches. In
some areas the surface layer is stony.

Included in this unit are small areas of Gurdane,
Gwinly, and Waha soils. Also included are small areas of
Rockly soils that have slopes of 20 to 30 percent.
Included areas make up about 30 percent of the total
acreage.

Permeability of this Rockly soil is moderately slow.
Available water capacity is about 0.5 inch to 1.5 inches.
Effective rooting depth is 5 to 12 inches. Runoff is
medium, and the hazard of water erosion is high.

This unit is used as rangeland and wildlife habitat.

The potential plant community on this unit is mainly
Sandberg bluegrass and bluebunch wheatgrass. Stiff
sagebrush is in some areas. The production of forage is
limited by the high content of rock fragments in the soil
and the very shallow depth to bedrock.

If the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and a planned
grazing system. Use of mechanical treatment practices
generally is not practical because of the very shallow
depth to bedrock and the high content of rock fragments
in the soil.

87B—Sagehill fine sandy loam, 2 to 5 percent
slopes. This deep, well drained soil is on strath terraces
of the Columbia River. It formed in eolian sand over
lacustrine sediment. Elevation is 500 to 1,100 feet. The
average annual precipitation is 8 to 10 inches, the
average annual air temperature is 52 to 54 degrees F,
and the average frost-free period is 160 to 190 days.

Typically, the surface layer is pale brown fine sandy
loam about 8 inches thick. The subsoil is pale brown fine
sandy loam about 12 inches thick. The upper 7 inches of
the substratum is light brownish gray very fine sandy
loam, and the lower part to a depth of 60 inches or more
is light brownish gray silt loam. Depth to lacustrine
sediment ranges from 20 to 40 inches. In some areas
the surface layer is very fine sandy loam.

Included in this unit are small areas of Adkins, Quincy,
and Taunton soils. Also included are small areas of
Sagehill soils that have slopes of 5 to 12 percent.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Sagehill soil is moderately rapid to
a depth of 27 inches and moderate below this depth.
Available water capacity is about 10.5 to 12.0 inches.
Effective rooting depth is 60 inches or more. Runoff is
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slow, and the hazard of water erosion is slight. The
hazard of soil blowing is moderate.

Most areas of this unit are used for irrigated crops
such as alfalfa hay, Irish potatoes, small grain, and corn
for grain and silage. Among the other crops grown is
nonirrigated small grain. Some areas are used for
pasture, rangeland, and wildlife habitat.

This unit is suited to irrigated crops. It is limited mainly
by low natural fertility, the moderate hazard of soil
blowing, and the moderate permeability of the
substratum.

Sprinkler and drip irrigation are suitable methods of
applying water. Center pivot irrigation systems are most
commonly used. Use of these systems permits the even,
controlled application of water, reduces runoff, and
minimizes the risk of erosion. Furrow, border,
corrugation, and sprinkler irrigation systems are suited to
this unit. If furrow or corrugation irrigation is used, water
should be applied at frequent intervals and runs should
be short. To avoid overirrigating and developing a
perched water table, applications of irrigation water
should be adjusted to the available water capacity, the
water intake rate, and the crop needs. Because the soil
in this unit is droughty, applications of irrigation water
should be light and frequent. Use of pipe, ditch lining, or
drop structures in irrigation ditches facilitates irrigation
and reduces ditch erosion.

The organic matter content can be maintained by
using all crop residue, plowing under cover crops, and
using a suitable cropping system. A suitable cropping
system is one that includes 4 or 5 years of alfalfa hay
and 3 or 4 years of small grain, corn, or potatoes.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain soil
tilth.

Practices that can be used to reduce soil blowing are
establishing windbreaks, growing winter cover crops,
using minimum tillage, properiy timing irrigation, keeping
the soil rough and cloddy when it is not protected by
plant cover, and conducting tillage and other farming
operations at right angle to the prevailing wind. Blowout
areas can be treated by disking in straw and seeding
adapted grasses. If irrigation is used, most climatically
adapted trees and shrubs can be grown for windbreaks.
Among the trees and shrubs that are suitable are
Lombardy poplar, Rocky Mountain juniper, and lilac.

If this unit is used for nonirrigated crops, the main
limitations are the moderate hazard of soil blowing and
low rainfall. Because precipitation is not sufficient for
annual cropping, a cropping system that includes small
grain and summer fallow is most suitable.

Leaving crop residue on or near the surface helps to
conserve moisture, maintain tilth, and control soil
blowing. Other practices that can be used to control soil
blowing and conserve moisture include seeding early in
fall, performing minimum tillage, and stripcropping.
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If this unit is used for pasture, proper stocking rates
and pasture rotation help to keep the pasture in good
condition. Grazing when the soil is too moist or too dry
may result in compaction of the surface layer, poor tilth,
or excessive erosion.

Border, corrugation, and sprinkler irrigation systems
are suited to this unit. Water should be applied in
amounts large enough to wet the root zone but small
enough to minimize the leaching of plant nutrients.

The potential plant community on this unit is mainly
needleandthread, bluebunch wheatgrass, and Sandberg
bluegrass. The production of forage is limited by low
rainfall and low natural fertility.

if the rangeland is overgrazed, the proportion of
preferred forage plants decreases and that of less
preferred forage plants increases; therefore, livestock
grazing should be managed so that the desired balance
of preferred species is maintained in the plant
community. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The risk of soil blowing
increases significantly if this unit is overgrazed. Because
the soil in this unit is susceptible to displacement when
dry, grazing should be done when the soil is moist to
reduce soil blowing and damage 1o forage plants. In
general, winter is the best season for grazing.

Rangeland seeding is suitable if the rangeland is in
poor condition. The main limitations for seeding are the
moderate hazard of soil blowing and low rainfall. The
plants selected for seeding should meet the seasonal
requirements of livestock or wildlife, or both.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, a planned grazing
system, and brush management. Brush management
improves deteriorated areas of rangeland that are
producing more woody shrubs than were present in the
potential plant community. Areas where brush is
managed by prescribed burning or by chemical or
mechanical methods may be subject to a greater risk of
erosion.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
are low rainfall, the moderate hazard of soil blowing, and
the moderate permeability of the substratum.

Excavation for houses and access roads in places
exposes material that is highly susceptible to soil
blowing. Revegetating disturbed areas around
construction sites as soon as feasible helps to control
soil blowing.

The moderate permeability of the substratum
increases the possibility of failure of septic tank
absorption fields.

In summer, irrigation is needed for lawn grasses,
shrubs, vines, shade trees, and ornamental trees. It is
difficult to establish plants in areas where the surface
layer has been removed, exposing the substratum.
Mulching and fertilizing cut areas help to establish
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plants. Topsoil can be stockpiled and used to reclaim
areas disturbed during construction.

87C—Sagehill fine sandy loam, 5 to 12 percent
slopes. This deep, well drained soil is on strath terraces
of the Golumbia River. It formed in eolian sand deposited
over lacustrine sediment. Elevation is 500 to 1,100 feet.
The average annual precipitation is 8 to 10 inches, the
average annual air temperature is 52 to 54 degrees F,
and the average frost-free period is 160 to 190 days.

Typically, the surface layer is pale brown fine sandy
loam about 8 inches thick. The subsoil is pale brown fine
sandy loam about 12 inches thick. The upper 7 inches of
the substratum is light brownish gray very fine sandy
loam, and the lower part to a depth of 60 inches or more
is light brownish gray silt loam. Depth to lacustrine
sediment ranges from 20 to 40 inches. In some areas
the surface layer is very fine sandy loam.

Included in this unit are small areas of Adkins, Quincy