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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in man-
aging farms and woodlands; in selecting
sites for roads, ponds, buildings, and other
structures; and in judging the suitability
of tracts of land for farming, industry,
and recreation.

Locating Soils

Al the soils of the Marion County Area
are shown on the detailed map at the back
of this publication. This map consists of
many sheets made from aerial photo-
graphs. Each sheet is numbered to corre-
spond with a number on the Index to Map
Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbols. All areas marked with the same
symbol are the same kind of soil. The soil
symbol is inside the area if there is enough
room ; otherwise, it is outside and a pointer
shows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information. This guide lists
all the soils of the survey area in alphabetic
order by map symbol and gives the capa-
bility classification of each. It also shows
the page where each soil is described and
the (Fage for the capability unit and wood-
land group in which the soil has been
Pplaced.

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be
developed by using the soil map and the
information in the text and tables. Inter-
pretations not included in the text or in
tables can be developed by grouping the
soils according to their suitability or

limitations for the desired purpose. Trans-
lucent material can be used as an overlay
over the soll map and colored to show soils
that have the same limitation or suitabil-
ity. For example, soils that have a slight
limitation for a given use can be colored
green, those with a moderate limitation
can be colored yellow, and those with a
severe limitation can be colored red.

Farmers and those who work with farm-
ers can learn about use and management
of the soils by reading descriptions of the
soils and the discussions of the capability
units and woodland groups.

Foresters and others can refer to the
subsection “Use of the Soils as Woodland,”
where the soils of the survey area are
grouped according to their suitability for
forest trees.

Engineers and builders can find, under
“Engineering Uses of the Soils,” tables
that contain test data, estimates of soil
properties, and information about soil fea-
tures that affect engineering practices.

Community planners and others con-
cerned with suburban development can
read about soil properties that affect the
choice of sites for nonindustrial buildings
and for recreation areas in the subsection
“Town and Country Planning.”

Scientists and others can read about how
the soils were formed and how they are
classified in the section “Formation and
Classification of Soils.”

Newcomers in the Marion County Area
may be especially interested in the section
“General Soil Map,” where broad patterns
of soils are described. They may also be
interested in the section “General Nature
of the Area” and in information about the
survey area given at the beginning of this
publication.
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association 8.
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SOIL SURVEY OF THE MARION COUNTY AREA, OREGON

BY LYNN H. WILLIAMS, SOIL CONSERVATION SERVICE

FIELDWORK BY LYNN H. WILLIAMS, PARTY LEADER, AND LEROY A. DEMOULIN, HAROLD R. MANLEY, CLARENCE
KNEZEVICH, W. R. PATCHING, AND CLARENCE OLDS, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
OREGON AGRICULTURAL EXPERIMENT STATION

HE MARION COUNTY AREA consists of 544,879
acres in the western two-thirds of Marion County,
Oregon (fig. 1). Elevations range from about 100 feet along
the Willamette River to about 5,000 feet on the forested
foot slopes of the Cascade Mountains. Salem, the State
capital, 1s in this area. Approximately 205,841 acres in the
mountainous eastern part of the county, mostly in national
forests, is not in the area that was surveyed.

*State Agricultural Experiment Station

Figure 1.—Location of the Marion County Area in Oregon.

The survey area is in the central part of Oregon’s Wil-
lamette Valley. It has a modified marine climate, which is
influenced by the Coast Range to the west and by the Cas-
cade Mountains to the east. Climate in the foot slopes part
of the survey area differs considerably from that along the
Willamette River, in that the amount of precipitation is
greater, the average temperature is lower, and the growing
season is shorter.

Farming in what is now the Marion County Area started
about 1834, The first farmers derived much of their income
from raising livestock and growing small grains. Since
World War LI, most of the farm income has been derived

from the sale of fruits, berries, vegetables, and specialty
crops, although wood products are also a major source of
farm income. The eastern part of the survey area is used
mainly for producing timber.

In mapping the survey area, two intensities of soil map-
ping were used (fig. 2). In the forested foot slopes of the
survey area, soils were examined at moderate to wide in-
tervals and were mapped at medium intensity. In the
irrigated and dryfarmed western part of the survey area,
the soils were examined at close intervals and were mapped
at high intensity, or in considerably more detail than in
the forested foot slopes part. Most of the soils mapped at
high intensity have a narrow range of slope.

To show which soils were mapped at medium intensity
and which at high intensity, the kind of map symbol as-
signed to the soils mapped at medium intensity was made
to differ slightly from the one assigned to the soils mapped
at high intensity. The second letter of the map symbol 1s a
capital letter if the mapping unit is one of those in the
medium-intensity survey area. It is a small letter if the
mapping unit is one of those in the high-intensity survey
area. A list of all the soils in the survey area, their map
symbol, and the capability unit and the woodland group to
which each has been assigned can be found in the “Guide
to Mapping Units” at the back of this survey.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in the Marion County Area, where they are lo-
cated, and how they can be used. The soil scientists went
into the area knowing they likely would find many soils
they had already seen and perhaps some they had not. They
observed the steepness, length, and shape of slopes, the size
and speed of streams, the kinds of native plants or crops,
the kinds of rock, and many facts about the soils. They dug
many holes to expose soil profiles. A profile is the sequence
of natural layers, or horizons, in a soil ; it extends from the
surface down into the parent material that has not been
changed much by leaching or by the action of plant roots.

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant. They classi-

1
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Figure 2—Soil survey mapping intensities in the Marion County Area.

fied and named the soils according to nationwide, uniform
procedures. The soil series and the soil phase (13) * are the
categories of soil classification most used in a local survey.

Soils that have profiles almost alike make up a soil series.
Except for different texture in the surface layer, all the
soils of one series have major horizons that are similar in
thickness, arrangement, and other important characteris-
tics. Each soil series is named for a town or other geo-
graphic feature near the place where a soil of that series
was first observed and mapped. Abiqua and McCully, for
example, are the names of two soil series. All the soils in
the United States having the same series name are essen-
tially alike in those characteristics that affect their be-
havior in the undisturbed landscape.

Soils of one series can differ in texture of the surface
soil and in slopes, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects management.
For example, McCully clay loam, 2 to 7 percent slopes, is
one of several phases within the McCully series.

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundaries of
the individual soils on aerial photographs. These photo-
graphs show woodlands, buildings, field borders, trees, and
other details that help in drawing boundaries accurately.
The soil map in the back of this publication was prepared
from the aerial photographs.

* Ttalic numbers in parentheses refer to Literature Cited, page 130.

The areas shown on a soil map are called mapping units.
On most maps detailed enough to be useful in planning the
management of farms and fields, a mapping unit is nearly
equivalent to a soil phase. It is not exactly equivalent, be-
cause it is not practical to show on such a map all the
small, scattered bits of soil of some other kind that have
been seen within an area that is dominantly of a recog-
nized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. One such
kind of mapping unit, called an undifferentiated group, is
shown on the so1l map of the Marion County Area.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown
as one unit because, for the purpose of the soil survey,
there is little value in separating them. The pattern and
proportion of soils are not uniform. An area shown on the
map may be made up of only one of the dominant soils, or
of two or more. The name of an undifferentiated group
consists of the names of the dominant soils, joined by
“and.” Steiwer and Chehulpum silt loams, 3 to 40 percent
slopes, is an example.

In most areas surveyed, there are places where the soil
material is so rocky, so shallow, or so severely eroded that
it cannot be classified by soil series. These places are shown
on the soil map and are described in the survey, but they
are called land types and are given descriptive names.
Stony rock land is a land type in the Marion County Area.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
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engineering tests. Laboratory data from the same kinds
of soil in other places are assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soil. Yields under defined management are esti-
mated for all the soils.

But only part of a soil survey is done when the soils have
been named, described, and delineated on the map and the
Taboratory data and yield data have been assembled. The
mass of detailed information then needs to be organized
in such a way as to be readily useful to different groups of
users, among them farmers, managers of woodland, and
engineers.

On the basis of yield and practice tables and other data,
the soil scientists set up trial groups. They test these
groups by further study and by consultation with farm-
ers, agronomists, engineers, and others, then adjust the
groups according to the results of their studies and con-
sultation. Thus, the groups that are finally evolved reflect
up-to-date knowledge of the soils and their behavior under
present methods of use and management.

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in the Marion County Area.
A soil association is a landscape that has a distinctive
proportional pattern of soils. It normally consists of one
or more major soils and at least one minor soil, and it is
named for the major soils. The soils in one association may
occur in another, but in a different pattern.

A map showing soil associations is useful to people who
want a general idea of the soils in an area, who want to
compare different parts of an area, or who want to know
the location of large tracts that are suitable for a certain
kind of land use. Such a map is a useful general guide in
managing a watershed, a wooded tract, or a wildlife area,
or in planning engineering works, recreational facilities,
and community developments. It is not a suitable map for
planning the management of a farm or field, or for select-
ing the exact location of a road, building, or similar struc-
ture, because the soils in any one assoclation ordinarily
differ in slope, depth, stoniness, drainage, and other char-
acteristics that affect their management.

The 11 soil associations in the Marion County Area are
discussed in the following pages. The terms for texture
used in the descriptive title for several of the associations
apply to the surface layer. For example, in the descriptive
title for association 1 the words “silty clay loams to sandy
loams” refer to texture of the surface layer.

Somewhat Excessively Drained to Very Poorly
Drained, Dominantly Nearly Level Soils on
Flood Plains and in Old Lakebeds

These soils are on bottom lands of the Williamette River
and its tributaries and on the bottoms of former lakes.
They have formed in alluvial and lacustrine materials,
and they are mainly nearly level. Drainage ranges from
somewhat excessive to very poor, but in nearly half of the
acreage, the soils are well drained. Flooding is a hazard
in many places. In some areas the water table is high dur-
ing some parts of the year.

Three associations are in this group. Most of the soils
in these associations are farmed, and many different crops
are grown on some of them.

1. Cloquatoe-Newberg-Chehalis association

Well-drained and somewhat excessively drained silty clay
loams to sandy loams; on flood plains

This association consists of nearly level and gently un-
dulating soils that formed in mixed alluvium on bottom
lands of the Willamette River and its tributaries. The
areas are traversed by numerous meandering sloughs and
overflow channels. Elevations range from 100 to 650 feet.
The annual precipitation is 40 to 45 inches, the annual air
temperature is 52° to 54° F., and the length of the frost-
free season is 200 to 210 days. In areas that are not culti-
vated, the vegetation is mainly alder, ash, cottonwood,
oak, maple, and Douglas-fir; grasses; and wild blackberry,
rose, and other shrubs.

This association occupies about 9 percent of the survey
area. Cloquato, Newberg, and Chehalis soils are dominant
(fig. 3). Cloquato soils make up about 45 percent of the
association, Newberg soils about 25 percent, and Chehalis
soils about 18 percent. Camas soils make up an additional
12 percent, and the rest of the association consists of small
areas of Alluvial land and of McBee and Wapato soils.

All of the soils are deep. The Cloquato, Newberg, and
Camas soils are subject to frequent overflow. The Chehalis
soils are rarely flooded, because they occupy the higher
parts of the flood plains.

The Cloquato and Chehalis soils are well drained. The
Cloquato soils have a surface layer and a subsoil of dark-
brown silt loam. The Newberg soils are somewhat exces-
sively drained. They have a surface layer of very dark
grayish-brown fine sandy loam or silt loam, and they are
dark yellowish-brown sandy loam beneath the surface
layer. The Chehalis soils have a surface layer, a subsoil,
and a substratum of dark-brown silty clay loam.

Soils of this association are used mainly for small
grains, pasture, hay, orchards, and grass grown for seed,
but vegetables and berries are grown when some areas are
irrigated. A protective cover of plants is needed on the
Cloquato, Newberg, and Camas soils in winter and early
in spring, when most flooding occurs. Farm enterprises
are varied, but they consist primarily of growing fruit
trees, vegetables, and specialty crops.

Wildlife is abundant on these soils. The sloughs are in-
habited by ducks, geese, and fish, and enough browse and
other plants are available to provide food and cover for
quail, pheasant, rabbit, and deer.

This association is well suited to use for development
of recreational facilities. It is easily accessible, is near
populated areas, and has readily available water for
recreation, domestic use, and irrigation.

Where the soils are protected from overflow, their en-
gineering properties make them moderately well suited to
development as sites for roads, trails, and buildings. The
Camas soils are an excellent source of gravel.

2. Wapato-Bashaw-McBee association

Very poorly drained to moderately well drained silty clay
loams to clays; on flood plains

This association consists of neariy level soils in low,
backwater areas of flood plains that are subject to frequent



4 SOIL SURVEY

= NN Ph— NF 72—
" SN /X NT =
I’/),f/ NEWBERG N, -\ ) NEWBERG \\A%/ A
) SN TN ))h;c \_4 Q{ =
_ WD)\,’:} \—f/\\’// ] ]T//v N \7 |
ey NEE N X
e ey S st
S N L o | -
8 —_— l] “‘\
%’/‘;}J\\—m R

N "
GN N ) /
s . =
IR

LD ALLUVIUM

Figure 3—Pattern of Cloguato, Newberg, and Chehalis soils of association 1 and adjacent older soils on higher terraces.

overflow. It is traversed by sloughs and overflow chan-
nels. The soils have formed in moderately fine textured
and fine textured alluvium, and they occur at elevations
of 100 to 650 feet. The annual precipitation ranges from
40 to 45 inches, the annual air temperature is 52° to 54° I,
and the length of the frost-free season is 200 to 210 days.
In areas that are not cultivated, the vegetation is mainly
grasses, blackberries, sedges, rushes, willows, ash trees,
oaks, maples, and alders.

This association occupies about 4 percent of the survey
area. Wapato, Bashaw, and McBee soils are dominant.
Wapato soils make up about 55 percent of the association,
Bashaw soils about 24 percent, and McBee soils about 18
percent. The rest of the association consists of minor areas
of Chehalis, Cloquato, and Labish soils.

The Wapato soils are poorly drained. They occupy low
areas that have impeded outlets. In winter and early in
spring, the Wapato soils are inundated by overflow from
streams and by runoff from adjacent terraces. These soils
are mottled throughout, and they have a very dark brown
silty clay loam surface layer, a very dark grayish-brown
silty clay loam subsoil, and a dark-brown silty clay loam
substratum.

The Bashaw soils commonly occur in small depressions
within areas of Wapato soils. They are poorly drained
and very poorly drained, and they are subject to overflow.

The Bashaw soils have a surface layer of mottled black
clay that is underlain by a substratum of mottled very dark
gray and dark grayish-brown clay.

The McBee soils are moderately well drained. They have
a surface layer of very dark brown silty clay loam; a sub-
soil of dark-brown, faintly mottled silty clay loam, and a
substratum of dark-gray clay loam.

Soils of this association are used mainly for pasture,
hay, and small grains, but small tracts are used for vege-
tables and orchards. The Bashaw soils are better suited
to use for pasture and to grass grown for seed than to
other crops. Drained areas of the Wapato and McBee soils
are suited to vegetables, berries, and many other crops if
they are irrigated. The farms are large. Dairying and the
raising of livestock are main sources of farm income, but
some income is derived from the sale of vegetables and
fruit.

Where the soils have not been drained and farmed,
species of wildlife that prefer wetlands are plentiful.
Waterfowl and fish inhabit the sloughs and streams. In
most places quail and pheasant can find adequate cover.

This association is poorly suited to use for development
of recreational facilities, even though it is near populated
areas and is readily accessible. The soils have engineering
properties that make them poorly suited to development
as sites for roads, trails, and buildings. Flooding is a haz-
ard in most years.
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3. Labish-Semiahmoo association

Poorly drained silty clay loams and silty clays, on old lake-
beds; and organic soils, on old lokebeds

This association consists of nearly level soils on the bot-
toms of former lakes, mainly on the Labish Bottom. Some
of the soils have formed in mixed mineral and organic
material, and others have formed in organic material. Ele-
vations range from about 130 to 175 feet. The annual pre-
cipitation is 40 to 45 inches, the annual air temperature is
52° to 54° F., and the length of the frost-free season is 200
to 210 days.

This association occupies less than 1 percent of the sur-
vey area. About half of it consists of poorly drained Labish
soils, and the other half, of poorly drained Semiahmoo
soils. The Labish soils have a surface layer of black silty
clay loam and silty clay that is high in content of organic
matter and is underlain by very dark gray clay. The
Semiahmoo soils have a surface layer of black muck that
is underlain by very dark brown peaty muck and peat.

The growing of specialty crops and the production of
onions (fig. 4) are the main farm enterprises in this as-
sociation. Small grains, pole beans, sweet corn, berries, and
hay are grown on small acreages, and a small acreage is in
pasture. Where these soils are drained, they are well suited

to crops and they have high value. Areas that are not
drained and that are not protected are subject to flooding.
In the past, onion growers risked serious losses by planting
their crop In areas subject to flooding. Dikes and a pump-
ing unit are now used to overcome thishazard.

Soils of this association are intensively managed for
crops. Therefore, little food or cover is available for wild-
life. The high value of the soils makes it unlikely that
greater encouragement will be given to wildlife in the
future.

This association is poorly suited to use for development
of recreational facilities. The soils also have engineering
properties that make them poorly suited to development
as sites for roads, trails, and buildings.

Poorly Drained to Excessively Drained Soils on
Alluvial Terraces

These soils are on alluvial terraces. They occupy a fairly
broad belt that lies between areas of alluvial soils on bot-
tom lands and areas of soils on low foothills. Silty soils
occupy a large acreage, and clayey and gravelly soils
occupy small tracts. Elevations range from 100 to 650
feet. The annual precipitation is 40 to 45 inches,

Figure 4—Onions growing on Semiahmoo muck near Lake Labish.
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Three associations are in this group. More than half of
the acreage consists of soils that are influenced by a sea-
sonal high water table. Many different crops are grown on
most of the soils.

4. Woodburn-Amity-Willamette association

Dominantly level to rolling, well-drained to somewhat
poorly drained silt loams over silty clay loam

This association consists of soils that occupy areas of
Willamette silts above the bottom lands of the North
Santiam, Santiam, and Willamette Rivers. These soils are
dominantly nearly level to rolling, and they have formed
in silty alluvium of mixed mineralogy. Elevations range
from 150 to 350 feet. The annual precipitation is 40 to 45
inches, the annual air temperature is 52° to 54° F., and the
length of the frost-free season is 190 to 210 days. In areas
that are not cultivated, the vegetation is mainly grasses,
shrubs, hardwoods, and Douglas-fir.

This association occupies about, 20 percent of the survey
area. Woodburn, Amity, and Willamette soils are domi-
nant. Woodburn soils make up about 60 percent of the
association, Amity soils about 30 percent, and Willamette
soils about 8 percent. The rest of the association consists of
small areas of Concord, Dayton, Wapato, and Bashaw
soils. All of the soils are deep.

The Woodburn soils are moderately well drained. They
have a surface layer of very dark brown silt loam and a
subsoil that is dark yellowish-brown silty clay loam in the
upper part and is dark-brown, brittle silt loam in the lower
part. Their substratum is dark-brown silt loam.

The Amity soils are somewhat poorly drained. They
have a surface layer of very dark grayish-brown silt loam;
a subsurface layer of dark-gray silt loam; a subsoil of
mottled grayish-brown silty clay loam; and a substratum
of olive-brown silt loam.

The Willamette soils are well drained. They have a
surface layer of very dark grayish-brown silt loam and a
subsoil that is dark-brown silt Joam in the upper part and
is dark-brown silty clay loam in the lower part. Their
substratum is dark yellowish-brown silt loam.

The major soils of this association are used mainly for
small grains, pasture, hay, orchards, and grass grown for
seed. Use of these soils is gradually changing, however, and
some berries, vegetables, and specialty crops are grown.
Obtaining water for irrigation is probably the most limit-
ing factor to use of the soils for growing vegetables and
specialty crops. Nevertheless, water can generally be ob-
tained from wells without lowering the water table. In
some areas ponds and dams have been constructed to pro-
vide places for storing irrigation water. As a result, enough
water is available for irrigation in those places so that the
damaging effects of dry weather in summer are overcome.
In most places the soils are not well suited to use for con-
structing either the reservoir area or the embankment of a
pond. Therefore, choosing the site for a pond requires care.

All of the soils, except the Willamette, have a perched
water table in winter and early in spring. For these wet
soils, drainage is needed. Some crops can be grown on un-
drained areas of Amity soils, but drainage is needed for
best returns. Other crops will not grow unless drainage is
provided. Natural drainageways throughout the associa-
“tion provide adequate outlets for artificial drainage, and
response to artificial drainage is good.

Abundant food and cover are available for game birds.
Asa result, many quail and pheasant inhabit the area. The
association is readily accessible and is close to populated
areas, but it is not well suited to use for development of
recreational facilities. The soils have engineering prop-
erties that make them only moderately well suited to de-
velopment as sites for ponds, dikes, roads, and buildings.

5. Concord-Dayton-Amity association

Nearly level, poorly drained and somewhat poorly drained
silt loams over silty clay, clay, end silty clay loam

This association consists of soils in nearly level areas,
in depressions, and in shallow, imperfectly developed
drainageways. It is mainly on divides between the drain-
age areas of the Little Pudding and Pudding Rivers and
Champoeg and Mission Creeks. The soils have formed in
silty and clayey alluvium, and they occur at elevations
of 125 to 350 feet. The annual precipitation is 40 to 45
inches, the annual air temperature is 52° to 54° F., and
the length of the frost-free season is 190 to 210 days. In
areas that are not cultivated, the vegetation is mainly
grasses, sedges, rushes, shrubs, and hardwoods.

This association occupies about 6 percent of the survey
area. Concord, Dayton, and Amity soils are dominant.
Concord soils make up about 40 percent, of the association,
Dayton soils about 30 percent, and Amity soils about 20
percent. Holcomb soils make up an additional 5 percent,
and other minor soils make up the rest. The Amity soils
occur at the highest elevations in the association, and the
Dayton soils, at the lowest.

The Concord soils are poorly drained. They have a sur-
face layer of very dark grayish-brown silt loam; a sub-
surface layer of mottled, dark-gray silt loam; a subsoil
of mottled, grayish-brown silty clay; and a substratum of
dark grayish-brown silt loam.

The Dayton soils are also poorly drained. They have a
surface layer and a subsurface layer similar to those of
the Concord soils, but their subsoil is dark-gray and
grayish-brown clay, and their substratum is grayish-
brown silty clay loam.

The Amity soils are somewhat poorly drained. They
have a surface layer of very dark grayish-brown silt loam;
a subsurface layer of dark-gray silt loam; a subsoil of
mottled, grayish-brown silty clay loam; and a substratum
of olive-brown silt loam.

The major soils of this association are used mainly for
small grains, pasture, hay, and grass grown for seed. The
soils contain a perched water table, and water ponds on
the surface during wet periods in winter and spring. Drain-
age is needed if crops are to grow well (fig. 5). Both drain-
age and irrigation are needed for many crops, and they
would benefit all crops that are presently grown.

Obtaining enough water for irrigation and other pur-
poses is difficult in summer, but supplemental water has
been provided by constructing a few farm ponds. These
soils are poorly suited to use for ponds or dams, however,
and natural sites for dams are few. Therefore, if a pond is
to be constructed, care must be used in choosing a site.

Abundant food and cover are available for game birds,
and as a result, quail and pheasant are plentiful. The as-
sociation is readily accessible and is near populated areas,
but it is not well suited to use for development of recre-
ational facilities. The soils have engineering properties
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Figure 5—Field corn growing on Dayton and Holcomb silt loams. The corn on the Dayton soil in the foreground is stunted. That on the
Holeomb soil in the background is growing well.

that make them poorly suited to use as sites for buildings
and roads.

6. Clackamas-Sifton-Salem association

Nearly level, somewhat poorly drained to ewcessively
drained grovelly loams and gravelly silt looms over grav-
ally clay loam and gravelly sand

This association consists of nearly level soils on low ter-
races in the Stayton Basin and along Mill Creek between
Turner and Salem., It is traversed by a network of shallow
drainageways. The soils have formed in gravelly alluvium,
and they occur at elevations of 100 to 650 feet. The annual
precipitation is 40 to 45 inches, the annual temperature
18 52° to 54° F., and the length of the frost-free season is
200 to 210 days. In areas that are not cultivated, the vege-
tation is mainly Douglas-fir, hazel, brackenfern, shrubs,
and grasses.

This association occupies about 5 percent of the survey
area. Clackamas, Sifton, and Salem soils are dominant.
Clackamas soils make up about 85 percent of the associ-
ation, Sifton soils about 25 percent, and Salem soils about
21 percent. Courtney soils make up nearly another 19 per-
cent, and minor areas of Abiqua and Willamette soils make
up the rest.

Sifton soils occupy the highest parts of the association.
They occupy scattered islands of 5 to 100 acres throughout
the association, within larger areas of Clackamas soils.

417-910—72——2

The Salem soils occur along terraces that are adjacent to
the flood plains of the North Santiam and Santiam Rivers,
along Mill Creek, and along intermittent drainageways.
The Courtney soils are in shallow drainageways.

The Clackamas soils are somewhat poorly drained. They
have a surface layer of very dark grayish-brown gravelly
loam; a subsoil of mottled, very dark gray gravelly clay
loam; and a substratum of mottled, dark-brown very
gravelly clay loam.

The Sifton soils are excessively drained. They have a
surface layer of black gravelly loam; a subsoil of dark-
brown gravelly loam; and a substratum of dark-brown
very gravelly and cobbly sand.

The Salem soils are well drained. They have a surface
layer of very dark brown gravelly silt loam; a subsoil of
dark-brown very gravelly clay loam; and a substratum of
grayish-brown gravelly sand.

Farms in this association are generally small, but they
are increasing in size. Ownership of the farms changes
frequently. Some areas are used as woodland. In areas
that are farmed, the soils are used mainly for small grains,
pasture, hay, orchards, beans, other vegetables, sweet corn,
berries, and grass grown for seed. Wetness limits the choice
of crops that can be grown on the Clackamas soils. The
Clackamas soils are not suited to fruit trees and to other
deep-rooted crops, but where drained, they are used for
most of the crops commonly grown in the survey area. The
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Sifton soils have lower available water capacity, and there-
fore, they require more frequent irrigation than the Salem
and Clackamas soils.

Game birds can find abundant food and cover, and ade-
quate water is readily available in irrigation ditches and
drainage ditches. As a result, quail and pheasant are plenti-
ful. Much of the acreage is being cleared, however, because
vegetables are grown extensively and because this associ-
atlon is near processing plants. Clearing the areas for
crops destroys the natural cover and supplies of food that
were formerly available for wildlife. If odd areas that can
provide food and cover are not soon developed, the popu-
lation of quail and pheasant will rapidly decline. Some
development of areas suitable for waterfowl is feasible,
but the need for drainage ditches generally makes this
difficult.

This association is moderately well suited to use for de-
velopment of recreational facilities. Where adequate out-
lets are provided, the Clackamas soils are easily drained.
The Salem and Sifton soils are already suitable as sites for
camping and for roads, and for the most part, construction
of roads and trails is fairly easy. This association is in an
irrigation district, and water for recreation and domestic
use is available.

Well Drained and Moderately Well Drained
Soils of the Low Feothills

These soils are on low foothills, generally between allu-
vial terraces and the foot slopes of the Cascade Mountains.

STEIWER
AND
CHEHULPUM

They are known as red hill soils. Most of these soils have
clayey horizons below the surface layer. They are mainly
underlain by basalt, but the soils in rather large areas are
underlain by sedimentary bedrock. Drainage is moderately
good or good. Elevations range from 250 to 1,000 feet, and
the annual precipitation ranges from 40 to 60 inches.

Two associations are in this group. The soils of these
associations are used mainly as woodland or are farmed.
In the wooded areas, Douglas-fir is the dominant species,
but oak grows on some of the soils.

7. Steiwer-Chehulpum-Hazelair association

Well drained and moderately well drained silt loams over
stlt loam to clay ; 2 to 40 percent slopes

This association is on low foothills that border the Salem
Hills on the south and west. The soils have formed in
sedimentary material and in material, possibly alluvium,
that has been deposited over the sedimentary material.
Thickness of the surface deposit varies, but this material
is thickest on the floor of the valley, and it is thinner to-
wards the red foothills. Elevations range from 250 to 650
feet, annual precipitation ranges from 40 to 60 inches, and
the annual alr temperature is 52° to 54° F. Length of the
frost-free season is 190 to 210 days. In areas that are not
cultivated, the vegetation is mainly oak, rose, poison-oak,
and grasses.

This assoclation occupies about 1 percent of the survey

area. Steiwer, Chehulpum, and Hazelair soils are domi-

nant (fig. 6), but the association also contains minor areas
of Chehalem, Silverton, and Nekia soils. An undifferen-
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Figure 6.—Pattern of Steiwer, Chehulpum, and Hazelair soils in association 7.
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tiated mapping unit of Steiwer and Chehulpum soils
makes up about 45 percent of the association, Hazelair
soils make up about 80 percent, and Steiwer soils mapped
alone make up about 20 percent. Minor soils make up the
rest.

The Steiwer soils are well drained. They have a surface
layer of very dark brown silt loam; a subsurface layer
of dark-brown silt loam ; and a subsoil of dark yellowish-
brown silty clay loam. Sedimentary bedrock is at a depth
of 20 to 40 inches.

The Chehulpum soils, also well drained, have a surface
layer of very dark brown silt loam. The surface layer is
underlain by sandstone at a depth of 10 to 20 inches.

The Hazelair soils have a surface layer of very dark
brown silt loam; a subsoil of very dark grayish-brown
silty clay loam; and a substratum of mottled, dark gray-
ish-brown clay that is underlain by sandstone. Depth to
the clayey substratum is 12 to 24 inches.

Soils of this association are used mainly as woodland
and for small grains, pasture, hay, and grass grown for
seed. They are the least suitable for farming of any soils in
the survey area.

Quail, pheasant, and other kinds of small game birds and
game animals are plentiful. Wildlife can find abundant
food and cover, and they can generally obtain adequate
water from streams and from irrigation ditches in adjacent
associations. The numbers of small game animals and game
birds could be increased by building low dams for impound-
ing water and by improving the habitat for waterfowl.
At present, this association lacks suitable habitat for
waterfowl.

This association offers some possibilities for recreation.
It contalns scenic areas and favorable sites for dams, and
the soils are too rolling to be well suited to intensive use for
cultivated crops. The soils are fairly suitable as sites for
buildings, and they also are fairly suitable as sites for
roads and trails. Lack of adequate water for irrigation
is the most limiting factor to use of these soils for some
purposes.

8. Nekia-Jory association

Well-drained silty clay loams over clay; 2 to 50 percent
slopes

This association consists of soils on uplands of the Salem
and Waldo Hills. The soils in the vicinity of the Salem
Hills, south of Salem, are moderately steep and have been
deeply dissected by streams. Those on the Waldo Hills to
the east are mostly gently sloping and moderately sloping,
but they are steep where breaks occur in areas dissected
by the major streams. One large area of the association in
the Waldo Hills extends northward from the North San-
tiam River to Butte Creek. It extends eastward to the foot
slopes of the Cascade Mountains and parallels the foot
slopes of those mountains. Between Turner and Salem, this
association is dissected by areas of gravelly soils on terraces
along Mill Creek.

Soils of this association have formed in colluvium from
basalt and tuffs, and they are among the oldest in the sur-
vey area. Elevations range from 300 to 1,000 feet. The
annual precipitation ranges from 40 to 60 inches, the an-
nual air temperature is 52° to 54° F., and the length of the
frost-free season is 190 to 210 days. In areas that are not
cultivated, the vegetation is mainly Douglas-fir, but it

includes scattered oaks and an understory of poison-oak,
rose, and brackenfern.

This association occupies about 23 percent of the survey
area. Nekia and Jory soils are dominant; Nekia soils make
up about 65 percent of the association, and Jory soils about
20 percent. Minor areas of Stony rock land and of Salkum,
Abiqua, Waldo, Stayton, Silverton, Santiam, and Witzel
soils make up the rest.

The Nekia and Jory soils are well drained. The Nekia
soils have a surface layer of dark reddish-brown silty clay
loam and a subsoil of dark reddish-brown clay. They are
underlain by basalt bedrock at a depth of 20 to 40 inches.
The Jory soils also have a surface layer of dark reddish-
brown silty clay loam. The upper part of their subsoil is
dark reddish-brown silty clay, and the lower part of their
subsoil is dark reddish-brown clay. The Jory soils are un-
derlain by basalt bedrock at a depth of more than 5 feet.

Soils of thig association are used mainly as woodland and
for small grains, orchards, pasture, hay, and grass grown
for seed. Some areas that are irrigated are used mostly
for specialty crops and vegetables. Moisture is adequate
for growing most field crops, but supplemental irrigation
is needed for best returns if vegetables and specialty crops
are to be grown commercially. Many areas are suitable for
small ponds that could be used for storing irrigation water,
and a few sites are suitable for large dams. If cultivated,
the steeper soils are subject to erosion, but erosion is easily
controlled.

Management of fields used for growing grass for seed
has prevented game animals and game birds from becom-
ing well established. Game animals and game birds are
few, except along the breaks, where the soils are steeper
than in other areas and are not cultivated. A deer is occa-
sionally seen in uncleared areas of breaks and along
streams, and the larger streams contain fish. A few quail
and pheasant have come into the area, but they are usually
forced to go to the lower adjoining associations or to the
rough breaks late in summer, when stubble of the grass is
burned. If management were changed, the association
would provide adequate food and cover for quail and
pheasant, but water would still be lacking in summer when
the weather is especially dry. The association has many
features that could be improved to make the habitat more
suitable for existing kinds of wildlife and for waterfowl.
The areas could also be improved for fishing.

Many features make this association suitable for the de-
velopment of recreational facilities. If large dams were
constructed, water could be impounded for use for boating
and fishing, and also as habitat for waterfowl. The soils
are suitable as sites for buildings, and they are fairly suit-
able as sites for roads and trails. In most places ground
water is available for domestic use. Most of the areas have
sites suitable for storing a limited supply of water for
irrigation.

Moderately Well Drained and Well Drained
Soils on the Foot Slopes of the
Cascade Mountains

These soils are mostly steep or very steep. They are on
foot slopes of the Cascade Mountains in the rugged eastern
part of the survey area. Some of the soils are on ridges, and
others occupy long slopes that are dissected by numerous
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streams. The soils occur at elevations of 800 to 5,000 feet.
Those at the lower elevations are clayey, and those at the
higher elevations are loamy. The annual precipitation
ranges from 55 to 90 inches.

Three associations are in this group. They are mostly
wooded, but some of the areas at the lower elevations are
farmed. Douglas-fir and hemlock are the principal species
of trees growing at the lower elevations. Noble fir and
silver fir are the principal species of trees growing at the
higher elevations.

9. McCully association
Well-drained dlay loams over clay; 2 to 70 percent slopes

Part of this association consists of gently sloping to
moderately steep soils on broad ridges. The rest consists
of steep or very steep soils on breaks, where streams have
deeply dissected the area. The soils have formed in till and
colluvium, and they occur at elevations of 800 to 2,000 feet.
The annual precipitation is 55 to 75 inches, the annual air
temperature is 48° to 51° F., and the length of the frost-free
season is 165 to 190 days. In areas that are not cultivated,
the vegetation is mainly Douglas-fir, hemlock, vine maple,
maple, and brackentfern, as well as salal, snowberry, and
other shrubs.

This association occupies about 15 percent of the survey
area. McCully soils make up about 90 percent of the acre-
age, Hullt soils make up about 5 percent, Cumley soils
about 8 percent, and other minor soils about 2 percent.

The McCully soils are well drained. They have a surface
layer of dark reddish-brown clay loam and a subsoil of
dark reddish-brown clay. A substratum of weathered, basic
igneous agglomerate is at some depth between 40 inches
and 12 feet.

Soils of this association are used mainly as woodland and
for small grains, pasture, hay, and grass grown for seed,
but a few areas are used for strawberries and orchards.
About half of the association is wooded or has been cut
over. Moisture is adequate for growing most field crops,
but supplemental water is needed for vegetables and
berries. Few suitable sites are available for either large
or small dams.

Wildlife is abundant. Quail, pheasant, and grouse are
numerous, and deer are so plentiful that many cultivated
fields are fenced to keep the deer out. A bear or a cougar is
occasionally seen. The streams contain trout, but they are
overfished. Additional areas could be made available for
fish by constructing dams where sites are available. Dur-
%)r_lgddry summers additional water is needed for wild game

irds.

Except for the steep or very stony areas, all of the soils
are suitable for cultivation. As areas are cleared and cul-
tivated, however, they become less suitable for wildlife.
Because of the steep breaks along streams, this association
should still remain well suited to wildlife, even though
some areas are cultivated.

This association offers good possibilities for develop-
ment of recreational facilities. It contains scenic areas, is
not densely populated, and is adjacent to timbered uplands
that are not suitable for cultivation. Fishing and hunting
are available, and additional facilities for boating and fish-
ing could be provided. The soils are suitable as sites for
buildings and for camping, and they are fairly suitable as
sites for roads and trails. Water for domestic use is avail-
able from wells.

10. Kinney-Horeb association

Well drained and moderately well drained dominently
cobbly loams and loams over cobbly clay loam or cobbly
loam, 0 to 70 percent slopes

Some soils of this association are on broad, irregular
ridges that are dissected by streams. Others occupy long
slopes that end in abrupt, short breaks leading to the basin
area adjacent to streams. The soils are gently sloping to
very steep, and they have formed in till and colluvium.
Elevations range from 1,000 to 3,500 feet. The annual pre-
cipitation is 60 to 90 inches, the annual air temperature
is 46° to 50° F., and the length of the frost-free season is
120 to 165 days. In areas that are not cultivated, the vege-
tation is mainly Douglas-fir, hemlock, alder, salal, vine
maple, brackenfern, swordfern, and rhododendron.

This association occupies about 10 percent of the survey
area. Kinney and Horeb soils are dominant. Kinney soils
make up about 74 percent of the association; Horeb soils
about 24 percent; and small areas of Minniece, Henline,
and McCully soils about 2 percent.

The Kinney soils are well drained. They have a surface
layer of very dark brown cobbly loam and a subsoil of
dark yellowish-brown cobbly clay loam. The upper part
of their substratum is dark yellowish-brown cobbly loam,
and the lower part is variegated olive-brown to dark-red,
weathered, basic igneous agglomerate. )

The Horeb soils are moderately well drained and well
drained. They have a surface layer of very dark brown
loam, a subsoil of dark yellowish-brown gravelly loam,
and a substratum of mottled, dark grayish-brown cobbly
loam.

Nearly all of this association is used for growing Doug-
las-fir. Most of the association is in large tracts held by
private timber companies and logging companies, but a
few, small, scattered tracts are federally owned or are
owned by the State or the county. A few farms, used
mainly for the raising of livestock and for growing timber,
are located along the North Santiam River.

Soils of this association are poorly suited to farming.
The Kinney soils are too cobbly for cultivation, and the
growing season. is shorter than in association 8. In addi-
tion, the nights are cool enough that crops do not mature
until after rains have started in fall. Controlling erosion
hasnot been difficult under past land use.

Deer are abundant in this association, and bears are
common. Grouse and quail are plentiful, and there are a
few rabbits. Beaver have built dams along most streams,
and fishing is good in the streams. Much of the moisture
is in the form of snow that falls late in fall and in winter.
The snow does not accumulate to an appreciable depth,
and the cover of snow is patchy. Therefore, wildlife can
find adequate food all year. Deer come down from higher
areas in winter, and they concentrate in this association.
They cause some damage to timber and young trees, which
they use for browse.

This association offers little opportunity for recreation.
It is near populated areas and is accessible, but because of
the risk of fire, most of the area is closed to the public in
summer. Furthermore, although winters are rather mild,
low clouds and haze obscure the beauty of scenic areas,
and the snow cover is generally inadequate for winter
sports. Few sites are suitable for dams of any size.
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11. Whetstone-Henline association

Well-drained stony loams and very stony sandy loams; 3
to 80 percent slopes

This association occupies the middle slopes of the Cas-
cade Mountains. It extends in a broad strip, probably to
the foot slopes of Mt. Jefferson, which lies east of the sur-
vey area. The association is characterized by sharp, knife-
like ridges having side slopes that plunge abruptly to
basins or bottoms along streams. The soils have formed
in colluvium and till. Elevations range from 3,000 to 5,000
feet. The annual precipitation ranges from 70 to 90 inches,
the annual air temperature is 41° to 45° F., and the length
of the frost-freeseason is 90to 110 days.

This association occupies about 6 percent of the survey
area. Whetstone and Henline soils are dominant. Whet-
stone soils make up about 65 percent of the association,
and Henline soils about 30 percent. Minor areas of Horeb
and Kinney soils make up about 5 percent.

The Whetstone soils are well drained. They have a sur-
face layer of dark-gray stony sandy loam; a subsoil that
is dark reddish-brown stony loam in the upper part and
dark-brown stony loam in the lower part; and a substra-
tum of dark yellowish-brown stony loam. Bedrock is at
some depth between 20 and 40 inches.

The Henline soils, also well drained, have a surface layer
of very dark brown very stony sandy loam and a subsoil
of dark-brown very stony sandy loam. Their subsoil is
underlain by basalt bedrock at a depth of 20 to 40 inches.

All of this association is in large timbered tracts that
are privately owned, federally owned, or State owned. The
association 1s covered with snow in winter and spring, and
the cool climate and large amount of moisture make use
and management of the soils difficult. None of the acreage
is cultivated, for the soils are too stony and steep for cul-
tivation. Under proper management the soils are moder-
ately well suited to Douglas-fir, noble fir, silver fir, and
hemlock.

From May to November, deer, bear, grouse, and other
kinds of wildlife are plentiful, and there are a few rabbits
and beaver. As the depth of snow increases, however, deer
are forced to descend to lower areas for food and cover.
Fishing is fair.

This association offers only limited opportunities for
recreation. The area is closed to the public during the
time when fires are most prevalent. In winter, it is mostly
inaccessible, although a few logging roads and fire roads
have been constructed along the larger streams. The snow
cover is adequate for winter sports, but the terrain is un-
suitable in most places.

Use and Management of the Soils

This section describes use and management of the soils
of the Marion County Area for crops and pasture. It also
discusses woodland and engineering uses of the soils and
names soil features that aflect uses of the soils for town
and country planning.

Management for Crops and Pasture

Among the crops commonly grown in the survey area
are pole beans, bush beans, sweet corn, blackberries, straw-

berries, cherries, English walnuts, filberts, small grains,
and forage crops. In addition, large acreages are used for
pasture and for grass grown for seed. In the following
pages, practices suitable for soils used for these main crops
are described. First, the system of capability classification
is explained and management suitable for the soils of each
capability unit is discussed. Then, predicted average acre
yields of some of the principal crops are given for a high
level of management. Finally, specific management prac-
tices are described for each of the crops for which pre-
dicted average acre yields are given.

Capability grouping

Capability grouping shows, in a general way, the suit-
ability of soils for most kinds of field crops. The groups
are made according to the limitations of the soils when
used for field crops, the risk of damage when they are
used, and the way they respond to treatment. The grouping
does not take into account major and generally expensive
landforming that would change slope, depth, or other
characteristics of the soils; does not take into consideration
possible but unlikely major reclamation projects; and does
not apply to rice, cranberries, horticultural crops, or other
crops requiring special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when used
for other purposes, but this classification is not a substitute
for interpretations designed to show suitability and limita-
tions of groups of soils for range, for forest trees, or for
engineering.

In the capability system, all kinds of soils are grouped
at three levels, the capability class, subclass, and unit.
These are discussed in the following paragraphs.

CaparirrTy Crasses, the broadest groups, are designated
by Roman numerals I through VIII. The numerals indi-
cate progressively greater limitations and narrower choices
for practical use, defined as follows:

Class I soils have few limitations that restrict their
use.

Class IT soils have moderate limitations that reduce
the choice of plants or that require moderate con-
servation practices.

Class 11T soils have severe limitations that reduce the
choice of plants, require special conservation
practices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants, require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit
their use largely to pasture, range, woodland, or
wildlife. (No soils of this class are in the survey
area.)

Class VT soils have severe limitations that make them
generally unsuited to cultivation and limit their
use largely to pasture or range, woodland, or wild-
life.

Class VII soils have very severe limitations that malke
them unsuited to cultivation and that restrict their
use largely to pasture or range, woodland, or
wildlife.
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Class VIIT soils and landforms have limitations that
preclude their use for commercial plants and
restriet their use to recreation, wildlife, or water
supply, or to esthetic purposes.

CAPABILITY SUBCLASSES are soil groups within one class;
they are designated by adding a small letter, e, w, s, or ¢,
to the class numeral, for example, ITe. The letter ¢ shows
that the main limitation is risk of erosion unless close-
growing plant cover is maintained ; w shows that water in
or on the soil interferes with plant growth or cultivation
(in some soils the wetness can be partly corrected by artifi-
cial drainage); s shows that the soil is limited mainly
because it is shallow, droughty, or stony; and ¢, used in
only some parts of the United States, shows that the chief
limitation is climate that is too cold or too dry.

In class I there are no subclasses, because the soils of
this class have few limitations.

Capapuiry Untrs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similiar productivity
and other responses to management. Thus, the capability
unit is a convenient grouping for making many statements
about management of soils. Capability units are generally
designated by adding an Arabic numeral to the subclass
symbol, for example, ITe-1 or T1Te-3. Thus, in one symbol,
the Roman numeral designates the capability class, or
degree of limitation ; the small letter indicates the subclass,
or kind of limitation, as defined in the foregoing para-
graph; and the Arabic numeral specifically identifies the
capability unit within each subclass.

Management by capability units

In the following pages the capability units in the Marion
County Area are described and suggestions for use and
managenment of the soils of each unit are given. The names
of soil series represented are mentioned in the description
of each capability unit, but this does not mean that all the
soils of a given series are in the unit. To find the names of
all the soils in any given capability unit, refer to the “Guide
to Mapping Units” at the back of this survey.

CAPABILITY UNIT I-1

This capability unit consists of well-drained Abiqua,
Chehalis, and Willamette soils that have a surface layer
of silty clay loam or silt loam and a subsoil of silty clay
or silty clay loam. These soils have formed in alluvium
on bottom lands and terraces. Their slopes range from 0 to
3 percent. The annual precipitation is 40 to 60 inches, and
the length of the frost-free season is 190 to 210 days.

Permeability is moderate or moderately slow, and the
available water capacity is high or very high. Fertility is
moderate to high. The effective depth to which roots can
penetrate is 5 feet or more. Runoff is slow, and erosion is
only a slight hazard if rains are of normal intensity. Flood-
ing is not a hazard on these soils.

Soils of this unit are suited to all the commonly grown
crops that require good drainage. They are used mainly for
wheat, barley, oats, field corn, orchards, grasses, and for-
age crops. When irrigated, these soils are commonly used
for sweet corn, strawberries, beans, and pasture.

A1l crop residue should be returned to the soils. A crop-
ping system in which grasses and legumes are grown at

least 25 percent of the time helps to maintain favorable
soil fertility and workability.

Small grains and grasses respond to nitrogen fertilizer,
row crops respond to nitrogen and phosphorus fertilizer,
and legumes respond to phosphorus fertilizer and sulfur.
In many places legumes grown on these soils also respond
to lime,

Water can be applied by means of furrow, border, or
sprinkler irrigation, but sprinkler irrigation is most com-
monly used. Smoothing the soils for irrigation or for sur-
face drainage is easler than for some soils, and it does not
permanently damage the soils. Water from streams or
shallow wells is readily available in most places for ir-
rigating the Abiqua and Chehalis soils. Water from wells
that are 80 feet or more deep is used for irrigating the
Willamette soil. These deep wells generally provide enough
water for the commonly grown crops.

CAPABILITY UNIT Ife-1

This capability unit consists of moderately well drained
and well drained McAlpin, Salkum, Santiam, and Wood-
burn soils that have a surtface layer of silty clay loam or
silt loam and a subsoil of silty clay, silt loam, or silty clay
loam. These soils have formed in alluvium on fans, bottom
lands, and terraces. They have slopes that mainly are
between 0 and 6 percent but that are as steep as 12 percent,
in the Woodburn soil. The annual precipitation is 40 to
60 inches, and the length of the frost-free season is 190
to 210 days.

Permeability is moderately slow or slow, and the avail-
able water capacity is high or very high. Fertility is mod-
erate to high. The effective depth to which roots can
penetrate ranges from about 2 feet to more than 5 feet.
Runoff is slow to medium, and erosion is a slight to
moderate hazard.

Soils of this unit are suited to row crops, small grains,
forage crops, vegetables, and many specialty crops. In
some areas somewhat restricted drainage restricts the
choice of crops. In places long-lived, deep-rooted deciduous
fruit trees and nut trees and strawberries, raspberries,
and alfalfa do not grow well unless the soils are drained.

Erosion is easily controlled by farming across the slope,
establishing grassed waterways, practicing rough tillage,
and protecting the soils with a winter cover crop or stubble
mulch. Returning all crop residue to the soils and using a
cropping system that includes grasses and legumes grown
at least 50 percent of the time will also help to reduce run-
off and erosion, and these practices help to maintain
favorable soil fertility and workability.

Small grains and grasses respond to nitrogen fertilizer,
row crops commonly respond to nitrogen and phosphorus
fertilizer, and legumes respond to phosphorus fertilizer
and sulfur. In many places legumes grown on these soils
also respond to lime.

Water can be applied by means of sprinkler or furrow
irrigation, but irrigation increases the hazard of erosion.
Therefore, water should be carefully applied, preferably
by using sprinkler irrigation or the contour-furrow
method, at rates low enough to prevent runoff. In places
water for irrigation is taken from reservoirs or streams,
but water for irrigating the McAlpin and Woodburn soils
is generally taken from wells. In most places adequate
water is not available from wells for irrigating the Sal-
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kum and Santiam soils. Water stored in ponds and reser-
voirs is used for irrigating those soils.

Grid drainage is needed for maximum use of these soils
and for best returns. Seepage from higher areas can be
controlled by installing interceptor ditches and random
drains. Runoff can be controlled by establishing grassed
waterways and by keeping a protective cover of plants
on the soils at all times.

CAPABILITY UNIT Ile-2

In this capability unit are well-drained Abiqua and
Willamette soils that have a surface layer of silty clay loam
or silt loam and a subsoil of silty clay or silty clay loam.
These soils have formed in alluvium on bottom lands and
terraces. Slopes range from 3 to 12 percent. The annual
precipitation is 40 to 60 inches, and the length of the frost-
free season is generally about 190 to 210 days.

Permeability is moderate to moderately slow, and the
available water capacity is high or very high. Fertility
is high to moderate. The effective depth to which roots
can penetrate is 5 feet or more. Runoff is medium, and the
hazard of erosion is slight.

Soils of this unit are used mainly for cereal grains,
orchards, forage crops, and grass grown for seed. When
irrigated, they are used for vegetables, strawberries, cane-
berries, and many kinds of specialty crops.

Erosion can be controlled by farming across the slope,
practicing rough tillage or mulching, properly managing
crop residue, growing a cover crop, or using more than
one of these practices. Runoff and erosion can also be con-
trolled by properly managing crop residue and by using
a cropping system 1n which grasses and legumes are grown
at least 50 percent of the time. Drainageways normally
do not cross these soils. Where drainageways are present,
planting them to grass reduces the hazard of erosion.

Small grains and grasses respond to nitrogen fertilizer,
row crops commonly respond to nitrogen and phosphorus
fertilizer, and legumes respond to phosphorus fertilizer
and sulfur. In many places legumes grown on these soils
also respond to lime.

Either sprinkler or furrow irrigation can be used for
applying irrigation water. Irrigation increases the hazard
of erosion. Therefore, water should be carefully applied,
preferably by using sprinkler irrigation or the contour-
furrow method, at rates low enough to prevent runoff.
Water for irrigation is available from streams and wells.

CAPABILITY UNIT Ile-3

This capability unit consists of well-drained Hullt, Jory,
McCully, Nekia, Salkum, and Silverton soils that have a
surface layer of clay loam, silty clay loam, or silt loam,
and a subsoil of silty clay loam, silty clay, or clay. These
soils have formed on foothills and terraces in colluvium,
glacial till, or alluvium. Slopes range from 2 to 12 percent.
The annual precipitation is 40 to 75 inches, and the length
of the frost-free season is 165 to 210 days.

Permeability is moderately slow or slow, and the avail-
able water capacity ranges from low to high. Fertility is
low to moderate. The effective depth to which roots can
penetrate ranges from about 10 to more than 60 inches.
Runoff is slow. When the soils are in normal good tilth,
erosion is only a slight hazard in cultivated areas and in
areas seeded in fall.

‘When irrigated, these soils are suited to many different
crops. They are used mainly for cereal grains, orchards,
forage crops, and grass grown for seed.

Erosion can be easily controlled by fairly simple means,
such as farming across the slope and, in addition, practic-
ing rough tillage, growing a winter cover crop, or prac-
ticing stubble mulching. Returning all crop residue to the
soils and using a cropping system in which grasses and
legumes or grass-legume mixtures are grown at least 50
percent of the time are other practices that help to control
erosion and that increase fertility and improve work-
ability of the soils. Planting grass in the drainageways
helps to prevent gullying.

Small grains and grasses respond to nitrogen fertilizer,
row crops respond to nitrogen and phosphorus fertilizer,
and legumes respond to phosphorus fertilizer and sulfur.
In many places legumes grown on these soils also respond
to lime. Extra nitrogen fertilizer is needed if crop residue
is plowed under.

Soils of this unit are usually not irrigated. If the soils
are irrigated, either sprinklers or furrow irrigation can be
used for applying the water. Irrigation increases the haz-
ard of erosion. Therefore, water should be carefully ap-
plied, preferably by using sprinklers or by contour-furrow
irrigation, at rates low enough that excess water does not
run off. Water for irrigation is generally obtained from
reservoirs. Few suitable sites for additional reservoirs are
available.

CAPABILITY UNIT Ifw-1

Somewhat poorly drained and moderately well drained
McAlpin, Santiam, and Woodburn soils make up this
capability unit. These soils have a surface layer of silty
clay loam or silt loamn and a subsoil of silty clay or silty
clay loam. They have formed in alluvium on fans, bottom
lands, and terraces. Slopes range from 0 to 3 percent.
The annual precipitation is 40 to 60 inches, and the length
of the frost-free season is 190 to 210 days.

Permeability is moderately slow or slow, and the avail-
able water capacity is high or very high. Fertility is moder-
ate to high. The effective depth to which roots can
penetrate ranges from about 2 to more than 5 feet. Runoff is
slow. Erosion is not a hazard or is only a slight hazard if
the soils are in good tilth and if rains are of normal inten-
sity. Occasionally, these soils are wet as the result of a
high water table.

These soils are better suited to row crops, forage crops,
small grains, and grass grown for seed than to other crops,
but they are also well suited to vegetables and to many of
the specialty crops. The choice of crops is somewhat re-
stricted, however, because of the occasional high water
table. Long-lived, deep-rooted deciduous fruit trees and
nut trees and strawberries, caneberries, and alfalfa are
all unfavorably affected by wetness caused by the high
water table.

Erosion is easily controlled. Returning all crop residue
to the soils and using a cropping system in which grasses
and legumes or grass-legume mixtures are grown at least
25 percent of the time help to reduce runoff and erosion.
They also help to maintain favorable fertility and
workability.

Small grains and grasses respond to nitrogen fertilizer,
row crops respond to nitrogen and phosphorus fertilizer,
and legumes respond to phosphorus fertilizer and sulfur.
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In many places legumes grown on these soils also respond
to lime.

Water can be applied by using sprinkler, furrow, or
border irrigation, but sprinkler irrigation is most com-
monly used and is satisfactory. Water should be carefully
applied, and the rate of application should be low enough
that runoff does not occur. Water for irrigation can be ob-
tained from reservoirs or streams, but water for irrigatin
the McAlpin and Woodburn soils is generally obtaine
from wells. An adequate supply of water for irrigating the
Santiam soil is not available from wells.

Wetness is a moderate limitation to use of these soils for
crops. Drainage is needed if the soils are to be used to the
maximum. In most places grid drainage will make the
soils more suitable for crops. Seepage from higher areas
can be controlled by installing interceptor ditches and
random drains.

CAPABILITY UNIT Ifw-2

The only soil in this capability unit is Amity silt loam.
This soil 1s somewhat poorly drained and has slopes of
0 to 2 percent. It has formed in alluvium on broad valley
terraces. The annual precipitation ranges from 40 to 45
inches, and the length of the frost-free season is 190 to 210
days.

Permeability is moderately slow, and the available water
capacity is high. Fertility and the content of organic mat-
ter are both moderate. Runoff is slow. Erosion is not a haz-
ard or is only a slight hazard where rains are of normal
intensity and where this soil is in good tilth. The water
table is high during some periods of the year.

Restricted drainage is a moderately severe limitation
to use of this soil for crops. In undrained areas the sea-
sonal high water table limits the choice of crops. Deep-
rooted crops do not grow well, and most crops are ad-
versely affected by the excess moisture. This soil can be
used, however, for many row crops, and it can be used for
forage crops, small grains, and grass grown for seed.
Drained areas are better suited than are undrained areas
to the crops commonly grown in the survey area, but deep-
rooted crops and crops that cannot tolerate excess mois-
ture still do not grow well.

Regular additions of organic matter are needed. Return-
ing all crop residue to the soil and using a cropping sys-
tem in which grasses and legumes or grass-legume mix-
tures are grown at least 25 percent of the time will help to
reduce runoff and erosion, and they also help to maintain
favorable soil fertility and workability.

Small grains and grasses respond to nitrogen fertilizer,
row crops commonly respond to nitrogen and phosphorus
fertilizer, and legumes respond to phosphorus fertilizer
and sulfur. In many places legumes grown on this soil also
respond to lime.

Water can be applied by means of sprinkler, furrow, or
border irrigation, but the sprinkler method is the most
commonly used, and it is satisfactory. Irrigation water
should be carefully applied and at a rate low enough that
runoff does not occur. Adequate water for irrigation can
generally be obtained from wells.

CAPABILITY UNIT Iw-3

Only one soil, Cloquato silt loam, which is well drained
and is nearly level or gently undulating, is in this capa-
bility unit. This soil has a surface layer and a subsoil of
silt loam. It is on flood plains, where it has formed in

alluvium. The annual precipitation is 40 to 45 inches, and
the length of the frost-free season is 200 to 210 days.

Permeability is moderate, and the available water capac-
ity is very high. Fertility is high. Flooding generally oc-
curs only about once in 8 or 4 years, but it occurs two or
three times in some years. Runoff is slow, but erosion is a
slight to moderate hazard because of periodic overflow.
Roots can penetrate to a depth of 5 feet or more.

This soil is suited to all the commonly grown crops that
do not require harvesting late in fall. It is used mainly for
row crops, forage crops, small grains, orchards, vegetables,
grass grown for seed, and many specialty crops.

In some places dikes can be used to protect this soil
from erosion that is caused by overflow. They are likely
to increase the hazard of erosion, however, in years when
floodwaters overflow the dikes. The hazard of erosion can
be reduced, even in diked areas, by protecting this soil
with a cover crop in winter and early in spring. Other
practices that help to control erosion and that also help
to maintain favorable soil fertility and workability con-
sist of returning all crop residue to the soil and of using
a cropping system that includes grasses and legumes or
grass-legume mixtures grown at least 25 percent of the
time.

Small grains and grasses respond to nitrogen fertilizer,
row crops commonly respond to nitrogen and phosphorus
fertilizer, and legumes respond to phosphorus fertilizer
and sulfur. In many places legumes grown on this soil also
respond to lime.

‘Water can be applied either by using sprinkler or furrow
irrigation. Sprinkler irrigation is the more satisfactory of
the two methods. It does not require leveling, which can
expose a rapidly permeable subsurface horizon. Adequate
water for irrigating this soil is obtained from streams,
sloughs, and shallow wells.

CAPABILITY UNIT IIw-4

Newberg fine sandy loam, which is somewhat excessively
drained, is the only soil in this capability unit. This soil
has a surface layer of fine sandy loam that is underlain by
a substratum of sandy loam. It has formed in alluviem on
flood plains. Slopes range from 0 to 3 percent. The annual
precipitation is 40 to 45 inches, and the length of the frost-
free season is 200 to 210 days.

Permeability is moderately rapid, and the available
water capacity is low. Fertility is moderate. Runoft is slow,
and the hazard of erosion is moderate. Roots can penetrate
to a depth of 5 feet or more.

This soil is used for row crops, forage crops, small
grains, orchards, strawberries, caneberries, vegetables,
grass grown for seed, and many of the specialty crops.
These crops include many root crops that are harvested
late in fall. All of the commonly grown crops that require
good drainage grow well on this soil.

Erosion can be controlled in winter by growing an ade-
quate cover crop or by leaving crop stubble on the surface.
The hazard of erosion is increased by harvesting crops so
late in fall that a cover crop cannot become established or
attain adequate growth before cold weather. This soil
should not be tilled or left bare in winter. In some areas
dikes effectively protect this soil from flooding and the
resulting erosion. Dikes increase the hazard of erosion,
however, where floodwaters overflow the dikes. This soil
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can be protected and favorable fertility and workability
can be maintained by properly managing crop residue and
by using a cropping system in which grasses and legumes
or grass-legume mixtures are grown at least 25 percent
of the time. .
Small grains and grasses respond to nitrogen fertilizer,
row crops commonly respond to nitrogen and phosphorus
fertilizer, and legumes respond to phosphorus fertilizer
and sulfur. In many places legumes grown on this soil also
respond to lime.
prinklers are used for applying irrigation water. The
low available water capacity and the moderately rapid to
rapid movement of water through this soil make irrigation
rather difficult. During the dry, warm summers, water must
be applied frequently if an adequate supply of moisture is
to be maintained for the growth of plants. In most places
enough water for irrigation can be obtained from shallow

wells or streams.
CAPABILITY UNIT Ilw-5

McBee silty clay loam, which is moderately well drained,
is the only soil in this capability unit. This soil has a sur-
face layer and a subsoil of silty clay loam. It is on flood
plains, where it has formed in alluvium. Slopes range from
0 to b percent. The annual precipitation is 40 to 45 inches,
and the length of the frost-free season is 200 to 210 days.

Permeability and fertility are both moderate, and the
available water capacity is very high. Runoff is slow, and
erosion is a moderate hazard. The depth to which roots
can penetrate is restricted by a seasonal high water table.

This soil is better suited to row crops, forage crops,
small grains, and grasses grown for seed than to other
crops. It is used mainly for those crops and also for vege-
tables and for many specialty crops. Long-lived, deep-
rooted deciduous fruit trees and nut trees and alfalfa and
some other crops that require good drainage are adversely
affected by excessive moisture, but fruit trees and alfalfa
in other areas show no apparent ill effects.

Erosion can be controlled by keeping a cover crop or a
cover of crop residue on the soil in winter and spring. In
some places erosion caused by flooding can be controlled by
constructing dikes. Dikes increase the hazard of erosion,
however, in years when the floodwaters overflow the tops
of the dikes. As in other areas, a cover crop or a cover of
crop residue is needed to protect this soll in most of the
diked areas. Properly managing crop residue and using a
cropping system in which grasses and legumes or grass-
legume mixtures are grown at least 25 percent of the time
help to maintain fertility and favorable workability in
addition to helping control runoff and erosion.

Small grains and grasses respond to nitrogen fertilizer,
row crops commonly respond to nitrogen and phosphorus
fertilizer, and legumes respond to phosphorus fertilizer
and sulphur. In many places legumes grown on this soil
also respond to lime.

Either sprinkler or furrow irrigation is suitable. Sprink-
ler irrigation is more satisfactory because it does not re-
quire leveling that could expose a rapidly permeable layer
in the substratum. Adequate water for irrigation is ob-
tained from streams, sloughs, and shallow wells.

Drainage is needed for the lower lying areas. It is also
needed for places where water seeps onto this soil from
soils on adjacent terraces or from channels of old streams.

CAPABILITY UNIT Ilw-6

The only soil in this capability unit is Newberg silt
loam, which is somewhat excessively drained. This so1l hag
a surface layer of silt Joam that is underlain by a substra-
tum of sandy loam. It has formed in alluvium on flood
plains. Slopes range from 0 to 3 percent. The annual pre-
cipitation 1s 40 to 45 inches, and the length of the frost-
free season is 200 to 210 days.

Permeability is moderately rapid, and the available
water capacity is low to moderate. Fertility is moderate.
Runoft is slow, and erosion is a moderate hazard. Roots can
penetrate to a depth of 5 feet or more,

This soil is well suited to all the commonly grown crops
that require good drainage. It is used mainly for row
crops, forage crops, small grains, orchards, strawberries,
caneberries, vegetables, grass grown for seed, and many
speciality crops.

This soil should not be tilled or left bare in winter. Ero-
sion can be controlled during winter by growing a cover
crop or by leaving stubble or other plant residue on the
surface. Dikes have been constructed to protect some areas,
but erosion is severe when floodwaters overflow the tops of
the dikes. Properly managing crop residue and using a
suitable cropping system are practices that not only help to
control erosion but that also help to maintain favorable
soil fertility and workability. A suitable cropping system
is one in which grasses and legumes or grass-legume mix-
tures are grown at least 25 percent of the time.

Small grains and grasses respond to nitrogen fertilizer,
row crops respond to nitrogen and phosphorus fertilizer,
and legumes respond to phosphorus fertilizer and sulfur.
In many places legumes grown on this soil also respond
to lime.

Sprinklers are used for applying irrigation water, but
irrigation is somewhat difficult because moisture moves
slowly through the silt loam surface layer. Over-irrigation
is necessary, to some extent, so that moisture will move
through the surface layer into the coarser textured mate-
rial below. In summer, frequent irrigation is necessary
to provide enough moisture for the growth of plants. As
a rule, adequate water for irrigation is obtained from shal-
low wells or streams.

CAPABILITY UNIT IIs-1

Salem gravelly silt loam, which is well drained and
nearly level, is the only soil in this capability unit. This
soil has a subsoil of gravelly silty clay loam and a sub-
stratum of very gravelly sand. It has formed in gravelly
alluvium on terraces. The annual precipitation is 40 to 45
inches, and the length of the frost-free season is 200 to
210 days.

Permeability and fertility are both moderate, and the
available water capacity is low. Runofl is slow, and ero-
sion is not a hazard when this soil is in good tilth and
when rains are of normal intensity. The effective depth to
which roots can penetrate is restricted to 20 to 40 inches.

This soil is used mainly for row crops, forage crops,
small grains, orchards, strawberries, caneberries, grass
grown for seed, and a few of the specialty crops. When
properly fertilized and irrigated, it is well suited to these
Crops.

In places the gravel in the surface layer makes cultiva-
tion rather difficult. The gravel in some areas reduces the
available moisture capacity to the extent that this soil is
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slightly droughty. Properly managing crop residue and
using a cropping system in which grasses and legumes are
grown at least 25 percent of the time will help to main-
tain favorable fertility and workability.

Small grains and grasses respond to nitrogen fertilizer,
row crops respond to nitrogen and phosphorus fertilizer,
and legumes respond to phosphorus fertilizer and sulfur.
In many places legumes grown on this soil also respond to
lime.

Sprinklers are used to apply irrigation water. Other
methods of applying water are less desirable, because this
soil is too shallow over the rapidly permeable substratum
for leveling to be satisfactory. Deep cuts generally expose
the substratum or the very gravelly lower part of the sub-
soil. Most areas of this soll are within an irrigation district
or are adjacent to a stream that can be used to supply water
for irrigation.

CAPABILITY UNIT Ilfe-1

This capability unit consists of moderately well drained
Santiam and Woodburn soils that have a surface layer of
silt loam and a subsoil of silty clay loam. These soils are
on terraces or terrace remnants, where they have formed
in alluvium. They have slopes of 6 to 20 percent. The an-
nual precipitation is 40 to 45 inches, and the length of the
frost-free season is 200 to 210 days.

Permeability is moderately slow or slow, and the avail-
able water capacity is high or very high. Fertility is mod-
erate to high. Runofl is medium to rapid, and the hazard
of erosion 1s moderate. The depth to which roots can pene-
trate is restricted to about 2 feet by a fluctuating water
table during winter and spring.

These soils are as well suited to crops as the Santiam and
Woodburn soils of capability unit ITe~1, but they are more
susceptible to erosion. Some long-lived, deep-rooted decidu-
ous fruit trees and nut trees and strawberries, raspberries,
and alfalfa are adversely affected by excess moisture un-
less these soils are drained. These soils are better suited to
forage crops, small grains, and grasses grown for seed than
to other crops.

Erosion can be controlled by tilling across the slope,
growing a winter cover crop, and establishing a perma-
nent cover of grass in natural waterways. Properly man-
aging crop residue and using a cropping system in which
grasses and legumes or mixtures of grasses and legumes are
grown at least two-thirds of the time help to reduce run-
off and erosion, and they also help to maintain favorable
fertility and workability.

Small grains and grasses respond to nitrogen fertilizer,
row crops respond to nitrogen and phosphorus fertilizer,
and legumes regpond to phosphorus fertilizer and sulfur.
In many places legumes grown on these soils also respond
to lime.

Irrigation is moderately difficult because of the strong
slopes. Furthermore, water for irrigating the Santiam soil
must be stored in reservoirs, although water for irrigating
the Woodburn soil is generally available from wells.
Sprinklers are suitable for applying irrigation water.
Water should be applied at a rate low enough that it will
soak into the soils without running off.

The strong slopes make these soils unsuitable for grid
drainage. In most places drainage is provided by installing
interceptor ditchesand random drains.

CAPABILITY UNIT Ille-2

This capability unit consists of moderately well drained
and well drained soils of the Cumley, Horeb, Hullt, Jory,
McCully, Nekia, Salkum, and Silverton series. These soils
have a surface layer of loam, silt loam, silty clay loam, or
clay loam and a subsoil of gravelly loam, silty clay loam,
silty clay, or clay. They occur on foot slopes or terraces,
where they have formed in colluvium, till, or alluvium.
The annual precipitation is 40 to 90 inches, and the length
of the frost-free season ranges from 120 to 210 days.

Permeability is moderate to slow, and the available
water capacity ranges from low to high. Fertility is low
to moderate. Runoff is medium, and the hazard of erosion
is slight to moderate.

Soils of this unit are suited to many different crops, but
they are used mainly for cereal grains, orchards, pasture,
and grass grown for seed. In general, these soils are less
fertile, less productive, and less easily tilled than soils on
bottom lands and on younger terraces.

Erosion can be controlled by tilling across the slope,
establishing grassed waterways, and growing a cover crop
to protect these soils in winter. The cover crop should be
planted early in fall so that it can make adequate growth
before cold weather. Runoff and erosion can also be re-
duced and the favorable fertility and workability of the
soils can be maintained by properly managing crop residue
and by using a cropping system 1n which grasses and le-
gumes or mixtures of grasses and legumes are grown at
least two-thirds of the time.

Small grains and grasses respond to nitrogen fertilizer,
and legumes respond to phosphorus fertilizer and sulfur.
In many places legumes grown on these soils also respond
to lime.

On most of these soils, irrigation is difficult because of
the strong slopes. Sprinklers are used for applying irriga-
tion water, because the strong slopes in many places and
the moderate hazard of erosion make other methods un-
suitable. Water for irrigation is obtained mostly from
reservoirs and ponds, but water for irrigating a small
acreage is obtained from streams.

CAPABILITY UNIT IIle-3

This capability unit consists of well drained and mod-
erately well drained soils of the Hazelair and Steiwer
series. These soils have formed in alluvium or colluvium
on foot slopes or on low foothills adjacent to the valley
floor. They have a surface layer of silt loam, have horizons
of silty clay loam to clay just beneath the surface layer,
and are underlain by sedimentary bedrock. Slopes range
from 2 to 6 percent. The annual precipitation is 40 to 60
anches, and the length of the frost-free season is 190 to 210

ays.

Permeability is slow or moderately slow, and fertility
and the available water capacity are both low to moderate.
The effective depth to which roots can penetrate ranges
from 12 to 40 inches. Runoff is slow, and erosion is only a
slight hazard where these soils have normal structure and
are in good tilth. These soils tend to be slightly droughty.
Droughtiness is a much greater hazard to crops in years
when rains are lacking late in spring than in other years.

These soils are less well suited to crops than other soils
on foothills, but they are used for small grains, pasture,
hay, and grass grown for seed. In addition, small areas are
used for pole beans, sweet corn, strawberries, and cane-
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berries. Fruit trees and deep-rooted crops are not grown,
because these soils are too shallow over bedrock and are
too inclined to be droughty.

Erosion is easily controlled by establishing grassed
waterways and farming across the slope if, in addition,
crop residue is used to protect the soils in winter, rough
tillage or stubble mulching is practiced, or a winter cover
crop is grown. The cover crop should be planted early in
fall so that it can make adequate growth before cold
weather. Properly managing crop residue and using a
cropping system in which grasses and legumes or mixtures
of grasses and legumes are grown at least 25 percent of
the time not only reduce runoff and erosion, but they also
help to maintain favorable fertility and workability of
the soils.

Small grains and grasses respond to nitrogen fertilizer,
row crops commonly respond to nitrogen and phosphorus
fertilizer, and legumes respond to phosphorus fertilizer
and sulfur. In many places legumes grown on these soils
also respond to lime. Where stubble mulching is practiced,
additional nitrogen is needed.

Soils of this unit are usually not irrigated. Water for
irrigation must be stored in reservoirs, and adequate sites
for reservoirs are lacking. Where the soils are irrigated,
spinklers are suitable for applying water. Using excessive
water or applying water at an excessive rate should be
avoided to prevent runoff and seepage.

CAPABILITY UNIT Ile-4

This capability unit consists of well-drained Horeb,
McCully, and Nekia soils that have a surface layer of
gravelly silt loam, stony clay loam, or stony silty clay loam.
These soils are on low foothills and on mountainous foot
slopes, where they have formed in colluvium or till. They
have slopes of 0 to 20 percent. The annual precipitation is
40 to 90 inches, and the length of the frost-free season is
120 to 210 days.

Permeability is moderate or moderately slow, and fer-
tility and the available water capacity are both low to
moderate. The effective depth to which roots can penetrate
ranges from 20 to more than 60 inches. Runoff is slow to
medium, and the hazard of erosion is slight or moderate.
In years when precipitation is below normal, the shallower
soils are droughty.

These soils are used mainly for pasture, for grass grown
for seed, and as woodland. They are also suitable for small
grains, hay, and orchards, but lack of adequate moisture
and the moderate difficulty of farming the strongly slop-
ing areas make the soils less suitable for most other crops.
Where the soils have been smoothed and floated for har-
vesting of nuts, they are not suitable for filberts and
walnuts.

Erosion can be controlled by farming across the slope,
establishing grassed waterways, and growing a winter
cover crop. The cover crop should be planted early in fall
so that the plants will have time to make adequate growth
before cold weather.

Small grains and grasses respond to nitrogen fertilizer,
and legumes respond to phosphorus fertilizer and sulfur.
In many places legumes grown on these soils also respond
to lime,

Soils of this unit are seldom irrigated. Where the soils
are irrigated, sprinklers should be used for applying water,
and the water should be applied at a low enough rate so

that runoff is avoided. Unless a water right from a stream
has been granted, water for irrigation generally must be
stored in reservoirs.

CAPABILITY UNIT Ille-5

Chehalem silt loam, 2 to 12 percent slopes, which is some-
what poorly drained, is the only soil in this capability unit.
This soil has formed in alluvium on alluvial fans. It has
a surface layer of silt loam and a subsoil of silty clay. The
annual precipitation is 40 to 45 inches, and the length of
the frost-free season is 200 to 210 days.

Permeability is slow, and the available water capacity
is high. Fertility is moderate. Runoff is medium, and the
hazard of erosion is slight.

Erosion can be controlled by farming across the slope
and growing a winter cover crop, or by establishing inter-
ceptor ditches and practicing rough tillage. Establishing
grassed waterways also helps to reduce erosion. Properly
managing crop residue and using a cropping system in
which grasses and legumes or mixtures of grasses and
legumes are grown at least 50 percent of the time help to
reduce runoft and erosion, and they help to maintain the
favorable fertility and workability of this soil.

Small grains and grasses respond to nitrogen fertilizer,
row crops commonly respond to nitrogen and phosphorus
fertilizer, and legumes respond to phosphorus fertilizer and
sulfur. In many places legumes grown on this soil also
respond to lime.

This soil is usually not irrigated. A reservoir is needed
for storing water for irrigation, and a suitable site for a
reservoir is lacking in most places.

Drainage is needed for maximum use of this soil. Al-
though this soil is easily drained, erosion is a hazard in
open drainage ditches, unless care is taken in laying out
the ditches. In most places drainage can be accomplished
by installing interceptor drains and by providing random
lines that will drain wet spots in the lower lying areas.
Open ditches or grassed waterways can be used to inter-
cept runoff from higher areas.

CAPABILITY UNIT IIle-6

This capability unit consists of well-drained Jory,
McCully, and Nekia soils that have slopes of 7 to 12 per-
cent. These soils have a surface layer of silty clay loam or
clay loam, and a subsoil of clay. They occur on low foot-
hills along the margins of mountainous foot slopes, where
they have formed in colluvium or till. The annual pre-
cipitation is 40 to 75 inches, and the length of the frost-
free season is 165 to 210 days.

Permeability is moderately slow, and fertility and the
available water capacity are both low to moderate. The
effective depth to which roots can penetrate is 20 to more
than 60 inches. Runoff is medium, and erosion is a moder-
ate hazard.

In general, the soils of this unit are less fertile, less easily
tilled, and less well suited to crops than soils on bottom
lands and terraces. They are suited to many different crops,
however, and they are used mainly for cereal grains,
orchards, pasture, and grass grown for seed.

Erosion can be controlled by farming across the slope,
establishing grassed waterways, and growing a winter
cover crop. The cover crop should be planted early in fall
so that the plants can attain adequate growth before cold
weather. Properly managing crop residue and using a suit-
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able cropping system also help to reduce runoff and erosion,
and they help to maintain favorable fertility and work-
ability of the soils. The cropping system should include
grasses and legumes, or a mixture of grasses and legumes,
grown at least two-thirds of the time.

Small grains respond to nitrogen fertilizer, and legumes
respond to phosphorus fertilizer and sulfur, In many
places legumes grown on these soils also respond to lime.

For the soils of this unit, the moderate slopes and haz-
ard of erosion make irrigation fairly difficult. These soils
are well suited to sprinkler irrigation, however, and that is
the method generally used. Water for irrigation is obtained
mainly from farm reservoirs and ponds, but water for irri-
gating a small acreage is obtained from streams.

CAPABILITY UNIT IITw-1

This capability unit consists of nearly level, somewhat
poorly drained Clackamas and Holcomb soils that have
a surface layer of gravelly loam or silt loam and a sub-
soil of clay or gravelly clay loam. These soils are on ter-
races, and they have formed in alluvium. The annual
precipitation is 40 to 45 inches, and the length of the
frost-free season is 200 to 210 days.

Permeability is moderately slow to very slow, and fer-
tility is moderate. Within the root zone, the available
water capacity is low. The effective depth to which roots
can penetrate 1s restricted to 20 to 80 inches by a fluctnating
water table or by a layer of very slowly permeable material.
Runoff is slow. Erosion is only a slight hazard when the
soils are in good tilth and when rains are of normal inten-
sity. These soils are droughty during dry periods in
summer.

The Clackamas soil is used mainly for small grains,
forage crops, sweet corn, pole beans, bush beans, and grass
grown for seed. The Holcomb soil is used mainly for pas-
ture and for grass grown for seed.

Proper management of crop residue and use of a suit-
able cropping system are needed to maintain favorable
fertility and workability of the soils. The cropping system
should include grasses and legumes or a mixture of grasses
and legumes grown at least 25 percent of the time,

Small grains and grasses respond to nitrogen fertilizer,
row crops commonly respond to nitrogen and phosphorus
fertilizer, and legumes respond to phosphorus fertilizer
and lime. In many places legumes grown on these soils
also respond to lime.

During dry weather in summer, irrigation is needed
for vegetables grown on these soils. Irrigation water must
be applied frequently, even where the soils are drained or
are of limited depth and of limited available water
capacity. Most areas of these soils are in an irrigation
district or are near a stream where some water rights are
available.

Drainage is needed to make these soils better suited
to crops. Providing drainage is difficult because of the
very slowly permeable layer in the subsoil, and because
of the lack of adequate outlets.

The gravelly surface layer of the Clackamas soil is a
moderate limitation to use of that soil for crops that
require tillage. This soil does not compact under severe
use. It is in good tilth, except for the gravel. The Holcomb
soil tends to compact under severe use, or if it is cultivated
when too moist.

CAPABILITY UNIT IIIw-2

This capability unit consists of poorly drained Concord,
Labish, Waldo, and Wapato soils that have slopes of 0 to
2 percent. These soils have a surface layer of silt loam
or silty clay loam and a subsoil of silty clay loam, silty
clay, or clay. They have formed in alluvium and are on
flood plains, on the bottoms of former lakes, in depressions,
and in drainageways of broad valley terraces. The annual
precipitation is 40 to 60 inches, and the length of the
frost-free season is 190 to 210 days.

Permeability is slow or moderately slow, and the avail-
able water capacity is high or very high. Fertility ranges
from low to high. Runoft is slow to ponded, and the hazard
of erosion is only slight. The effective depth to which roots
can penetrate is restricted by a seasonal high water table.

Soils of this unit are used mainly for small grains,
pasture, and hay. When irrigated, small acreages that are
drained are used for vegetables and specialty crops. As a
rule, these soils are not suitable for deep-rooted perennial
crops, because adequate outlets usually cannot be main-
tained in winter and spring.

Erosion caused by seasonal overflow and runoff from
higher areas can be controlled by growing a winter cover
crop each year and by properly managing crop residue.
Proper management of crop residue and use of a cropping
system in which grasses and legumes or mixtures of grasses
and legumes are grown at least 25 percent of the time also
help to maintain favorable fertility and workability of
the soils.

Small grains and grasses respond to nitrogen fertilizer,
row crops commonly respond to nitrogen and phosphorus
fertilizer, and legumes respond to phosphorus fertilizer
and sulfur. In many places legumes grown on these soils
also respond to lime.

Irrigation is needed for best returns from all crops, and
it is necessary if vegetables are to be grown commercially.
Especially on the Concord soil, water should be applied in
small enough amounts that the soils are not overirrigated
and a water table does not develop. In most places water is
available from streams, wells, and ponds.

Drainage is needed if these soils are to be used to the
maximum. Providing drainage is difficult in most areas
because outlets are poor and seasonal overflow occurs;
these soils are also periodically flooded by water that flows
from higher areas. Response to drainage is good where
adequate outlets are provided.

CAPABILITY UNIT IITw-3

Semiahmoo muck is the only soil in this capability unit.
This soil is poorly drained and is nearly level. It has
formed on the bottoms of former shallow lakes. The upper
part of the profile is muck, and the lower part is peat. The
annual precipitation is 40 to 45 inches, and the length of
the frost-free season is 200 to 210 days.

Permeability is moderate, and the available water capac-
ity is very high. Runoff is slow, and erosion is a moderate
hazard. The depth to which roots can penetrate is limited
by a high water table.

This soil is used mainly for growing onions, Small acre-
ages are used for mint, small grains, vegetables, sweet corn,
pasture, and hay.

Erosion can be controlled by growing a winter cover
crop. Proper management of crop residue and use of a
cropping system in which grasses and legumes or mixtures
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of grasses and legumes are grown at least 50 percent of
the time also help to control erosion, and they provide
regular additions of organic matter. Fire is a hazard dur-
ing dry weather in summer, when the water table is low.

Fertilizer and amendments are best applied according
to the needs of the crop to be grown. Excessive use of fer-
tilizer or amendments increases the decomposition of the
organic matter.

Irrigation is needed during dry weather in summer.
Water for irrigation is readily available from drainage
ditches and shallow wells.

To minimize subsidence, the water table must be main-
tained at a fairly high level. Drainage is needed if this
soil is to be used for cultivated crops, but the drains should
be only deep enough for crops to be grown. Drainage ought
to be maintained only through the growing and harvesting

seasons.
CAPABILITY UNIT IIls-1

Sifton gravelly loam, which is excessively drained and
nearly level, is the only soil in this capability unit. This
soil has a surface layer and a subsoil of gravelly loam and
a substratum of very gravelly sand. It is on terraces and
has formed in gravelly alluvium. The annual precipitation
is 40 to 45 inches, and the length of the frost-free season
18200 to 210 days.

Permeability is moderately rapid in the surface layer
and the subsoil, and it is very rapid in the substratum. Fer-
tility and the available water capacity are both low. The
effective depth to which roots can penetrate is 20 to 30
inches. Runoff is very slow, and erosion is not a hazard.
Droughtiness is a hazard to crops.

This soil is used mainly for bush beans, pole beans,
sweet corn, caneberries, small grains, and forage crops. It
is not suitable for many root crops.

This soil warms up early in spring, probably because of
its dark color, porosity, and high content of gravel. In
most areas the cobblestones and larger pebbles have been
picked up to make this soil easier to work. Soil tilth and
the rate of infiltration are not changed appreciably by
cultivation.

Favorable fertility and desirable soil tilth can be main-
tained by properly managing crop residue, by using a
suitable cropping system, by growing a green-manure
crop of rye or other cereal grain each vear, and by occa-
sionally growing a legume. The cropping system should
include grasses and legumes or mixtures of grasses and
legumes grown at least 25 percent of the time.

Small grains and grasses respond to nitrogen fertilizer,
row crops commonly respond to nitrogen and phosphorus
fertilizer, and legumes respond to phosphorus fertilizer
and sulfur. In many places legumes grown on this soil also
respond to lime.

Irrigation is needed for all crops, and it is essential if
vegetables and berries are to be grown. Sprinklers should
be used for applying irrigation water. Frequent applica-
tions of water are needed during dry weather in summer.
This soil is within an irrigation district. Therefore, water
for irrigation isavailable.

CAPABILITY UNIT IVe-1

This capability unit consists of Horeb, Hullt, Jory, Mc-
Cully, and Nekia soils that are well drained and that have
slopes of 2 to 35 percent. These soils have a surface layer
of gravelly silt loam, clay loam, or silty clay loam, and

lower layers of silty clay loam, clay, and gravelly or ccbbly
loam to very gravelly sand. They occur on mountain foot
slopes and on low, red foothills, where they have formed in
till and colluvium, mainly derived from basalt and sand-
stone. The annual precipitation ranges from 40 to 90
inches, but it is generally between 40 and 75 inches. The
length of the frost-free season ranges from 120 to 210
days, but it is between 165 and 210 days in most years.

Permeability is moderate to slow, fertility is moderate
or low, and the available water capacity ranges from low
to high. The effective depth to which roots can penetrate
is 20 to more than 60 inches. Runoff is rapid or medium,
and the hazard of erosion is severe or moderate.

Soils of this unit are used mainly as woodland and for
pasture, hay, and grass grown for seed. In addition, small
acreages are used for orchards, small grains, strawberries,
and caneberries.

Intensive management is needed to protect these soils if
cultivated crops are grown. Establishing grassed water-
ways, practicing field striperopping, and growing a cover
crop or practicing rough tillage between the strips all help
to control erosion. Farming on the contour, protecting the
soils with a cover crop in winter, and establishing grassed
waterways are also effective practices for controlling ero-
slon, but in many areas the length and shape of the slopes
are not suitable for contouring. Properly managing crop
residue and using a suitable cropping system will help to
reduce runoff and erosion, and they also help to maintain
soil fertility and favorable workability. The cropping sys-
tem should include grasses and legumes or mixtures of
grasses and legumes grown at least 75 percent of the time.

Small grains and grasses respond to nitrogen fertilizer,
row crops respond to nitrogen and phosphorus fertilizer,
and legumes respond to phosphorus fertilizer and sulfur.
In many places legumes grown on these soils aleo respond
to lime.

These soils are generally not irrigated, and they require
careful management if they are irrigated. The rate at
which water is applied must be such that little or no runoff
occurs. Only sprinklers are used for irrigation, and they
are difficult to use because of the strong slopes in many
places. Water for irrigation is available only from reser-

voirs and ponds.
CAPABILITY UNIT IVe-2

This capability units consists of well drained and moder-
ately well drained soils of the Hazelair and Steiwer series.
The surface layer of these soils is silt loam, and the lower
horizons are silty clay loam to clay over sedimentary bed-
rock. These soils are on foot slopes or low foothills adjacent
to the valley floor, where they have formed in alluvium
or colluvium. Slopes range from 6 to 20 percent. The an-
nual precipitation is 40 to 60 inches, and length of the
frost-free season is 190 to 210 days.

Permeability is slow or moderately slow, and fertility
and the available water capacity are both low to moderate.
The effective depth to which roots can penetrate ranges
from about 12 to 40 inches. Runoff is medium, and the
hazard of erosion is moderate.

Soils of this unit are used mainly for small grains, pas-
ture, hay, and grass grown for seed. Their limited depth
over bedrock and their tendency to droughtiness make
them unsuitable for fruit trees and deep-rooted crops.

Erosion can be controlled by establishing grassed water-
ways, farming across the slope, properly managing crop
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residue, using a suitable cropping system, and planting a
winter cover crop. The cover crop should be planted early
in fall so that the plants can make adequate growth before
cold weather. Practices used to reduce runoff and erosion
also help to maintain favorable fertility and workability
of the soils. The cropping system should include grasses
and legumes or mixtures of grasses and legumes grown at
least 50 percent of the time.

Small grains and grasses respond to nitrogen fertilizer.
Extra nitrogen is needed when crop residue is turned
under. Legumes respond to phosphorous fertilizer and
sulfur. In many places legumes grown on these soils also
respond to lime.

These soils are usually not irrigated. When they are
irrigated, sprinklers are used for applying water. Exces-
sive 1rr10at10n should be avoided so that runoff will be
prevented Water for irrigation is stored in reservoirs and
ponds.

CAPABILITY UNIT IVw-1

This capability unit consists of poorly drained Courtney
and Dayton soils that have a surface layer of silt loam or
gravelly silty clay loam and a subsoil of clay or gravelly
clay. These soils are in shallow depressions and in drain-
ageways, and they have formed in alluvium. Slopes are 0
to 2 percent. The annual precipitation is 40 to 45 inches,
and the length of the frost-free season is 190 to 210 days

Permability is very slow, and fertility is moderate or
low. The available water capacity is low or very low to a
depth of 60 inches or more. Runoff is ponded to very slow,
and the hazard of erosion is slight. The effective depth to
which roots ean penetrate is 12 to 24 inches.

These soils are used mainly for small grains, pasture,
hay, and grass grown for seed. When irrigated, small areas
that are in fields with other soils more suitable for crops
are drained and are used for sweet corn, pole beans, and
caneberries. These soils are not suited to deep-rocted crops
or to crops that cannot tolerate excess moisture.

Erosion is not a hazard, except where water concentrates
as the result of drainage. "It can be controlled by properly
managing crop residue, protecting the soﬂs with a winter
cover crop, and using a cropping system in which grasses
and legumes or mixtures of grasses and legumes are grown
at least 25 percent of the time. Practices used to control
erosion also help to maintain favorable fertility and work-
ability of the soils.

Droughtiness is a hazard to crops during dry weather
in summer. When the soils are irrigated, care must be
taken to prevent overirrigation and drowning of the crop.
Water for irrigating the Dayton soil is available from
wells. The Courtney soil is within an irrigation district.

Drainage is needed if the soils of this unit are to be used
to the maximum. It is difficult to establish, however,
because of the inadequate outlets and because of the very
slowly permeable clay near the surface. Tile should be
placed at close intervals below the clay subsoil. For im-
mediate drainage, the tile should be blinded by placing
a filter in the layer of clay. Even after the soils are drained,
control of the water table is difficult.

CAPABILITY UNIT IVw-2

Bashaw clay, which is poorly drained or very poorly
drained, is the only soil in this capability unit. This soil

has formed in alluvium in backwater areas of the flood
plains and in drainage channels of silty terraces. The clay
surface layer rests dlrectly on a clay substratum. Slopes
are between 0 and 1 percent. The annual precipitation is
40 to 45 inches, and the length of the frost-free season is
200 to 210 days.

Permeability is very slow, and the available water
capacity is moderate to high. Fertility is moderate. Runoff
1s very slow to ponded, and erosion is only a slight hazard.

This soil is better suited to forage crops that can tolerate
excess moisture than to other crops. It is used mainly for
pasture, hay, and grass grown for seed. Small areas have
been smoothed and are used for spring small grains.

Erosion is generally not a hazard in the backwater areas
where this soil occurs. Crops are likely to be damaged by
deposition or by excess water, however, and a crop can be
drowned. Some areas that are subject to deposition can be
protected by establishing interceptor ditches, by providing
adequate outlets, and by establishing drainageways.

Small grains and grasses respond to nitrogen fertilizer,
and legumes respond to phosphorus fertilizer and sulfur.
In many places legumes grown on this soil also respond to
lime.

Properly managing crop residue and using a cropping
system in which grasses and legumes or mixtures of grasses
and legumes are grown at least 25 percent of the time help
to maintain favorable fertility, and they make this soil
easier to work.

When this soil is dry, it is subject to cracking. After
cracks form, water is readily taken in until the soil is
saturated. The soil swells as water is taken in, and as a
result, the cracks close. Because of this alternate shrinking
and swelling, irrigation is very difficult. The intake rate
ranges from rapid to very slow, depending upon the
amount of moisture in the soil. Once the soil is saturated,
little additional water enters until the soil again dries out
and cracks. Maintaining a favorable air-moisture relation-
ship is difficult.

Drainage is needed, but because this soil is clayey and is
structureless (massive), drainage is largely confined to
removing excess surface water. In most places smoothing
the surface and establishing outlets to help remove excess
water is about all that can be done to improve drainage.

Cultivating this soil and preparing an adequate seedbed
are difficult. Tillage can be performed only within a nar-
row range of moisture content.

CAPABILITY UNIT Ivw-3

Only Camas gravelly sandy loam, which is excessively
drained and has slopes of 0 to 3 percent, is in this capability
unit. This soil has a surface layer of gravelly sandy loam
and a subsoil of very gravelly sand. It has formed in al-
luvium on bottom lands. The annual precipitation is 40 to
45 inches, and the length of the frost-free season is 200 to
210 days.

Permeability is very rapid, and the available water ca-
pacity is very low. Fertility is low. Runoff is very slow,
and erosion is only a slight hazard. Overflow is a hazard
In some areas.

When irrigated, this soil is used for all the crops com-
monly grown in the survey area. It is used mainly for
small grains, for pasture, or as woodland when not ir-
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rigated. This soil is poorly suited to many of the commonly
grown crops. It occupies small areas within larger areas
of bottom-land soils that are better suited to crops, how-
ever, and it is used the same as the better suited soils.

Erosion can be controlled by growing a winter cover
crop. This crop should be planted early in fall to allow
adequate time for roots to become established and top
growth to be made before the period of overflow. In many
years fertilization and irrigation are necessary if a crop is
to be established early in fall. Stubble and other plant
residue should be left on this soil over winter, and then
turned under in spring. Returning all crop residue to the
soil and using a cropping system in which grasses and
legumes or grass-legume mixtures are grown at least 25
percent of the time not only help to control erosion, but
they also help to maintain desirable soil fertility and help
to keep this soil in good tilth.

The low available water capacity of this soil and the
high infiltration rate make irrigation difficult. Sprinklers
are used for applying irrigation water. More frequent
applications of water are needed than on less gravelly soils,
and the water should be applied for shorter periods of
time. As this soil is presently managed, plants rarely re-
ceive adequate water for good growth. As a result, crops
are generally stunted, because the amount of soil moisture
is usually below the wilting point of most plants. Water
for irrigation is normally obtained from streams or from
shallow wells,

The gravel in the surface layer and in the underlying
material makes tillage and preparation of the seedbed dif-
ficult. In many places the cobblestones and larger pebbles
have been removed to make this soil suitable for tillage.

CAPABILITY UNIT VIe~1

This capability unit consists of well drained and moder-
ately well drained soils of the Hazelair, Stayton, Steiwer,
and Chehulpum series. Some of these soils have a surface
lIayer and a subsoil of silt loam ; others have a surface layer
of silt loam and a subsoil of silty clay loam ; and still others
have a surface layer of silty clay loam over a subsoil of
clay. These soils are on foot slopes and foothills, where
they have formed in alluvium and colluvium underlain by
sandstone and shale or basalt. Slopes range from 0 to 40
percent. The annual precipitation is 40 to 60 inches, and the
length of the frost-free season is 190 to 210 days.

Permeability is moderate to slow, and the available
water capacity is very low or low. Fertility is moderate or
low. The effective depth to which roots can pentrate is
10 to 24 inches. Runoff is medium to rapid, and erosion is
a moderate to severe hazard.

Soils of this unit are not suitable for cultivated crops,
and they are used mainly for pasture, for grass grown for
seed, and as woodland. Oak is the dominant species of tree.
Douglas-fir grows in places where some deposition has
occurred, or where areas of deeper soils are included with
these soils. It makes only poor growth.

Because of lack of moisture, these soils are generally not
fertilized extensively. Small amounts of fertilizer are ap-
plied early in spring or in fall.

A permanent cover of plants should be kept on these
soils. Improved varieties of grasses are desirable for cover
if they can be established. Planting improved varieties of

grasses early in spring insures a more nearly adequate
cover than where these grasses are planted later, and this
cover will help to protect the soils from erosion the follow-
ing winter. These soils are droughty. Grasses make little
or no growth late in summer and in fall.

Irrigation of these soils is limited. When the soils are
irrigated, the water should be carefully applied so as to
prevent runoff. Water for irrigation must be stored in

reservoirs.
CAPABILITY UNIT VIe-2

This capability unit consists of Terrace escarpments and
of well-drained Hullt, Kinney, McCully, Nekia, and Whet-
stone soils. These soils have a surface layer of loam, clay
loam, or silty clay loam and a subsoil of loam, silty clay
loam, or clay. They occur on mountain foot slopes, on low
foothills, and on escarpments of terraces, where they have
formed in colluvium that was derived mainly from basalt
and sandstone. Slopes range from 2 to 60 percent. The an-
nual precipitation 1s 40 to 90 inches, and the length of the
frost-free season is 90 to 210 days.

Permeability is moderately slow or moderate, and the
available water capacity ranges from low to high. Fertility
is moderate or low. Runoff is medium to very rapid, and
the hazard of erosion is slight to severe.

All of these soils, except Terrace escarpments, are used
primarily for growing Douglas-fir to which the soils are
well suited. Terrace escarpments is suitable either for use
as woodland or for pasture. A large acreage of Hullt, Mc-
Cully, and Nekia soils is used for woodland pasture. Minor
acreages of these soils are used for improved pasture and
for grass grown for seed, uses to which these soils are
poorly suited. The Kinney and Whetstone soils are suit-
able only for growing timber.

Tillage and other management practices needed for es-
tablishing and maintaining improved pasture on the Hullt,
Kinney, and McCully soils are difficult to apply where the
slopes exceed 30 percent. Where slopes are steeper than
40 percent, these practices generally are not feasible. Where
these soils are used for improved pasture, the grass should
be planted early in spring so that the plants can make ade-
quate growth before they are exposed to winter rains. Be-
cause trees are the climax vegetation on the soils of this
unit, and natural regeneration of trees permits only a
transitory establishment of native grasses, use of these
soils for pasture entails a constant battle against the en-
croachment of trees.

CAPABILITY UNIT VIw-1

Minniece silty clay loam, 0 to 8 percent slopes, which is
somewhat poorly drained and poorly drained, is the only
soil in this capability unit. This soil has a surface layer of
silty clay loam and a subsoil of clay. It is in seepage areas
and in drainage channels, where it has formed in colluvium
and alluvium. The annual precipitation is 60 to 90 inches.
Length of the frost-free season is 145 to 190 dajys.

Permeability is very slow, fertility is low, and the avail-
able water capacity 1s high. Runoff is slow to medium.
Erosion is only a slight hazard.

This soil is not used for cultivated crops. It is wooded
and is used mainly for growing alder and maple. Erosion
can be controlled by maintaining a good cover of plants in
the understory and by logging only in summer.
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CAPABILITY UNIT VIs-1

Well-drained, very stony Henline, McCully, Nekia, and
Witzel soils are in this capability unit. These soils have
formed in colluvium or glacial till, and they occur on low
foothills and on mountamous uplands. Slopes range from
3 to 55 percent. The annual precipitation is 40 to 90 inches,
and the length of the frost-free season is 90 to 210 days.

Permeability ranges from moderately rapid to moder-
ately slow, and the available water capacity ranges from
very low to moderate. Fertility is low to moderate. The
effective depth to which roots can penetrate ranges from
about 12 to more than 60 inches. Runoff is medium to
rapid, and the hazard of erosion ranges from slight to
severe.

Soils of this unit are used mainly for growing Douglas-
fir, but substantial amounts of noble fir, silver fir, and hem-
lock are produced on the Henline soils. All of the soils,
except the Witzel, are well suited or moderately well
suited to Douglas-fir, but the Witzel soil is poorly suited.
These soils are not suitable for improved pasture, but some
areas of McCully, Nekia, and Witzel soils are used for
woodland pasture.

CAPABILITY UNIT Vile-1

This capability unit consists of well-drained Kinney,
McCully, and Whetstone soils that have slopes of 50 to 75
percent. These soils have a surface layer of clay loam,
cobbly loam, or stony loam and a subsoil of cobbly clay
loam. They are on mountainous foot slopes and along the
margins of those foot slopes, where they have formed in
till or colluvium. The annual precipitation is 60 to 90
inches, and the length of the frost-free season is 90 to 190
days.

Permeability is moderately slow to moderate, and the
available water capacity is moderate to high. Fertility is
low to moderate. The effective depth to which roots can
penetrate is 40 to 60 inches or more. Runoff is very rapid,
and the hazard of erosion is very severe.

Soils of this unit are unsuitable for cultivated crops,
because of their steep slopes. They are used mainly for
growing Douglas-fir, but a minor acreage is in hemlock.

Management practices other than providing protection
from fire, controlling diseases of the trees, and aerial seed-
ing are not feasible, because of the steep slopes. Erosion
can be controlled by maintaining an adequate cover of
plants on the soils during logging and by using a high
lead for logging. Water-control structures are needed on
the logging roads.

CAPABILITY UNIT VIIw-1

This capability unit consists only of Alluvial land. This
miscellaneous land type is comprised of loose sand, silty
material, gravel, and cobblestones deposited by streams.
It is subject to frequent change as the result of stream
overflow.

This land type is unsuitable for cultivated crops, because
of the annual overflow and the hazard of erosion. It can
be used for wildlife habitat and recreation, and it also has
esthetic value and has limited use as woodland. If care-
fully managed, the natural stands of cottonwood and
Douglas-fir can be made to produce wood products.

CAPABILITY UNIT VIIs-1

This capability unit consists of only one soil, Henline
very stony sandy loam, 55 to 80 percent slopes. This soil
has formed in colluvium, and it occurs on mountainous
foot slopes. The annual precipitation is 70 to 90 inches,
and the length of the frost-free season is 90 to 110 days.

Permeability is moderately rapid, and the available
water capacity is very low. Fertility is low. The effective
depth to which roots can penetrate is 20 to 40 inches. Run-
off is very rapid, and the hazard of erosion is very severe.

This soil is used mainly for growing Douglas-fir, but a
minor acreage is used for growing noble fir, silver fir, and
hemlock. Applying management practices other than aerial
seeding and practices that provide protection from fire
and help to control diseases is not feasible, because of the
cobblestones, other stones, and steep slopes. Erosion can be
controlled by maintaining an adequate cover of plants on
this soil during logging operations and by using a high
lead for logging. Water-control structures are needed on
the logging roads.

CAPABILITY UNIT VIIs-1

This capability unit consists only of Stony rock land.
This miscellaneous land type is stony, contains many rock
outcrops, and is very shallow over bedrock. Slopes range
from 1 to 80 percent.

Runoff is medium to rapid, and the hazard of erosion is
severe. The available water capacity is very low.

This land type is suitable for wildlife habitat and water-
shed, and it also has esthetic value. It can be protected from
accelerated erosion by maintaining the natural cover of
plants.

Predicted yields and management by crop ?

In this part of the survey, predicted average acre yields
are given for some of the principal irrigated and dryland
crops commonly grown in the survey area. Also given are
practices needed to obtain these yields.

Table 1 shows, for most of the soils in the survey area,
the predicted average acre yields obtainable under a high
level of management from a few irrigated and dryland
crops commonly grown in the survey area. A high level
of management consists of farming practices that research,
field trials, and experience indicate produce the highest net
returns. These estimates are based on interviews with
farmers, and on information supplied by soil scientists and
other agricultural workers who are familiar with the soils
and crops of the Marion County Area.

In any given year, yields may be higher or lower than
the average maximum yields shown in table 1, and varia-
tions in the water-supplying capacity and fertility also
can cause the yields on similar soils to differ in the same
locality. Future improvements in technology are expected
to make these yield estimates obsolete.

2BLiE C. Cox, Soil Conservation Service, assisted in preparing
this subsection.
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TaBLE 1.—Predicted average acre yield of principal irrigated and dryland crops under a high level of management

[Absence of a yield value indicates that the soil is not suited to the crop, or that the crop is not ordinarily grown on the soil]

Irrigated crops

Dryland crops

Fil-
berts

Soil
Pole | Black- | Sweet | Pas- | Straw- Bent- | Sweet
beans | berries | corn ture | berries | Alfalfa | grass |cherries
seed
Tons Tons Tons AUM!? Tons Tons Cwt. Tons
Abiqua silty eclay loam, 0 to 3 percent
slopes .. 12 5 8 21 6 6 4.5 4.4
Abiqua silty clay loam, 3 to 5 percent
slopes . . 12 5 8 21 6 6 4.5 4. 4
Amity silt loam 2 __ . ______ 11 5 8 21 5 6 4 3.5
Bashaw elay 2 femmeo- 12 .. 3 -
Camas gravelly sandy loam . _________|.______|______j_______ 12 || _o__
Chehalem silt loam, 2 to 12 percent slopes 2. 10 4 6 18 5 4 3 3
Chehalis silty elay loam_________________ 12 5 8 21 6 6 4.5 4.4
Clackamas gravelly loam 2. ______________ 10 4 6 18 5 3.5 3.5 | ...
Cloquato silt loam ... _________________ 12 5 8 21 6 6 4.5 4.4
Concord silt loam 2 __ . _____________ 10 4 6 18 | _ 4 .
Courtney gravelly silty elay loam?2._____ | ______ | ______ 5 15 | |- 3 -
Dayton silt loam2_________ .. __ | ______j ______ 5 15 1o 3 .
Hazelair silt loam, 2 to 6 percent slopes_ - 9 4 6 15 5 . 275 o __
Hazelair silt loam, 6 to 20 percent slopes_ .| __ (. ____|_______ 15 L5 2 R 2,75 |o______
Hazelair silty clay loam, 2 to 15 percent
slopes, eroded .. ___________ | _____ | __f_____ 12 ||
Holcomb silt loam2_____________________ 10 4 6 18 | 35 e __
Horeb loam, 2 to 20 percent slopes__ . _{__ | ____|.._____ 18 .. 4.5 4 L
Horeb gravelly silt loam, gravelly sub-
stratum, 0 to 15 percent slopes - ____ | ___ | ______|-_..___ 15 | .. 3.5 |o.___._.
Horeb gravelly silt loam, gravelly substra-
tum, 15 to 35 percent slopes_. | _____ 1 _____|______ 15 ||
Hullt clay loam, 2 to 7 percent slopes_____ 10 4 6 18 5 4.5 4 4
Hullt elay loam, 7 to 20 pereent slopes.___ 10 41 .. 18 5 4.5 4 4
Hullt elay loam, 20 to 30 percent slopes__.| ______|_______|.______ 18 | __ 4.5 | _____ 4
Hullt clay loam, 30 to 60 percent slopes__ | ______[_______|-._____ 18 |||
Jory silty clay loam, 2 to 7 percent slopes_ 10 4 6 18 5 4.5 4 4.4
Jory silty clay loam, 7 to 12 percent slopes_ 10 4 6 18 5 4.5 4 4.4
Jory silty clay loam, 12 to 20 percent slopes. 10 4 (. 18 5 4.5 4 4.4
Jory silty clay loam, 20 to 30 percent slopes | ____ . ______|._.___ 18 | _.___ 4.5 4 4.4
Labish silty clay loam 2_________________ 10 4 6 15 0 O 4 __
MecAlpin silty elay loam, 0 to 3 percent
slopes 2_ _ _ 11 5 8 21 5 6 4 4, 4
MecAlpin silty clay loam, 3 to 6 percent
SlOPeS. o - 11 5 8 21 5 6 4 4.4
MeBee silty clay loam - _______________ 12 5 8 21 5 6 4.5 4.4
MeCully clay loam, 30 to 50 percent slopes_|_______|_ ______|.______ 18 | e
MecCully clay loam, 2 to 7 percent slopes_ __ 10 4 6 18 5 4.5 4 4
MecCully clay loam, 7 to 12 percent slopes___ 10 4 . 18 5 4.5 4 4
MecCully clay loam, 12 to 20 percent slopes - 10 4 . 18 5 4.5 4 4
MecCully clay loam, 20 to 30 percent slopes |- __ |- _____|_._____ 18 | _.___ 4.5 4 4
McCully stony clay loam, 2 to 20 percent
slopes - el 16 |- ____ 3.5 3.5 3.5
Nekia silty clay loam, 2 to 7 percent slopes__ 10 4 6 18 5 4.5 4 4
Nekia silty clay loam, 7 to 12 percent slopes. 10 [ P 18 5 4.5 4 4
Nekia silty clay loam, 12 to 20 percent
slopes - .o 10 4 (- 18 5 4.5 4 4
Nekia silty clay loam, 20 to 30 pereent
slopes_. e 18 ... 4.5 4 4
Nekia silty clay loam, 30 to 50 percent
slopes_ - . e 18 | .
Nekia very stony silty clay loam, 30 to 50
pereent slopes___ | et e e |
Nekia stony silty clay loam, 2 to 12 per-
cent slopes_ _ . |o|eoo- 18 | ___ 4 3.5 3.5
Newberg fine sandy loam________________ 11 4 8 18 5 5 3 4
Newberg silt loam__ . ___________________ il 4 8 18 5 5 3 4
Salem gravelly silt loam__.______________ 12 5 8 21 6 5 4 4
Salkum silty clay loam, 2 to 6 percent
slopes. . ____ o __ 10 4 6 18 5 4.5 4 4
Salkum silty clay loam, 6 to 20 percent
slopes . o ____ 10 L 18 5 4.5 4 4

See footnotes at end of table.

Spring | Winter

barley | wheat
Cwt. Cuwt.

38 42

38 42

38 39

21 [-—--- _-

16 21

24 33

38 42

28 33

38 45

24 36

24 21

24 21

24 32

24 32

- 36

24 33

24\ ____

_______ 33

24 33

24 33

24 33

S| 33

24 33

24 33

24 33

24 36

38 36

38 36

38 39

| 33

24 33

24 33

24 33

33

24 33

24 33

21 33

24 33

24 33

24 | _____

34 30

28 30

28 30

38 30

24 32

24 32
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TaBLE 1.—Predicted average acre yield of principal irrigated and dryland crops under a high level of management—Con.

Irrigated crops Dryland crops
Soil
Pole | Black- | Sweet | Pas- | Straw- Bent- | Sweet | Fil- | Spring | Winter
beans | berries | corn ture | berries | Alfalfa | grass |cherries| berts | barley | wheat
seed
Tons Tons Tons AUM? Tons Tons Cuwt. Tons Tons Cut Cuwt.

Salkum silfy clay loam, basin, 0 to 6
percent slopes____ . ______________ _____ 11 5 8 21 5 6 4 4.4 1 28 36
Santiam silt loam, 0 to 3 percent slopes 2__ 11 5 8 21 5 6 4 4 4 1 28 39
Santiam silt loam, 3 to 6 percent slopes___ 11 5 8 21 5 6 4 4.4 1 28 39
Santiam silt loam, 6 to 15 percent slopes_ . 11 5 \o____.. 21 5 6 4 4 4 1 28 39
Semiahmoo muck 2. ____________________ 11 5 6 15 | __ F S D 24 39
Sifton gravelly loam_ . __.__._____________ 10 4 5 12 5 3.5 P T I I 24 24
Silverton silt loam, 2 to 12 percent slopes__ 10 4 6 18 5 4.5 4 4 1 26 36
Silverton silt loam, 12 to 20 percent slopes_ _| .. ___ | . _____[-.._.___ 18 5 4.5 4 4 (o ___ 26 36
Stayton silt loam, 0 to 7 percent slopes____|______ |- .. __[-.____ _ 12 |||
Steiwer silt loam, 3 to 6 percent slopes____ 9 4 6 15 5 |o______ 2,95 || __ 24 36
Steiwer silt loam, 6 to 20 percent slopes__ _{_____ | ______|_____._ 15 50 ____._ 2,75 | ool 24 36

Steiwer and Chehulpum silt loams, 3 to
40 percent slopes__ - _____ | ____t . | ______ 12 || e e e
Terrace escarpments_ . ___{ _____{ooo | _a___ | 5 T (SRR RN (RUUSUREDNRIRIR SRR RSN TR [ P
Waldo silty clay loam 2 _______________ 10 4 6 18 || __. 4 [N I 24 30
Wapato silty elay loam 2_ _______________ 10 4 6 18 | o ___ 4 | 24 36
Willamette silt loam, 0 to 3 percent slopes_ _ 12 5 8 21 6 6 4.5 4, 4 1.3 38 42
Willamette silt loam, 3 to 12 percent slopes . 12 5 8 21 6 6 4.5 4. 4 1.3 38 42
Woodburn silt loam, 0 to 3 percent slopes 2__ 11 5 8 21 5 6 4 4.4 1.3 38 42
Woodburn silt loam, 3 to 12 percent slopes.__ 11 5 8 21 5 6 4 4 4 1.3 38 42
Woodburn silt loam, 12 to 20 percent slopes. 11 I 3 21 5 6 4 4.4 1.3 38 42

1 AUM (animal-unit month) is a term used to express the carrying capacity of pasture. It is the number of animal units, 1,000 pounds
of live weight, that can be grazed on an acre of pasture for a period of 30 days.

2 Yields are for drained soil.

The soils and land types omitted from table 1 are mainly
those in woodland and those that are steep, stony, or gen-
erally not used for farming. These units are—

Alluvial land.

Cumley silty clay loam, 2 to 20 percent slopes.

Henline very stony sandy loam, 6 to 30 percent slopes.
Henline very stony sandy loam, 30 to 55 percent slopes.
Henline very stony sandy loam, 55 to 80 percent slopes.
Hullt clay loam, 2 to 20 percent slopes.

Kinney cobbly loam, 2 to 20 percent slopes.

Kinney cobbly loam, 20 to 50 percent slopes.

Kinney cobbly loam, 50 to 70 percent slopes.

McCully clay loam, 2 to 30 percent slopes.

McCully clay loam, 50 to 70 percent slopes.

MeCully very stony elay loam, 2 to 30 percent slopes.
Minniece silty clay loam, 0 to 8 percent slopes.

Nekia very stony silty clay loam, 2 to 30 percent slopes.
Stony rock land.

Whetstone stony loam, 3 to 25 percent slopes.

‘Whetstone stony loam, 25 to 55 percent slopes.
Whetstone stony loam, 55 to 75 percent slopes.

Witzel very stony silt loam, 3 to 40 percent slopes.

Predictions or estimates of yields are useful if the man-
agement is described through which such yields were ob-
tained. In the pages that follow, management is described
for each crop named in table 1 when that crop is grown on
soils of a specified capability unit. All the soils in a capa-
bility unit require about the same management for a speci-
fied crop.

All requirements for plant nutrients are given for the
elemental form; for example, the amount of the element
phosphorus needed per acre is given. Recommendations for
fertilizer and for use of amendments are given in the “Ore-

gon State University Fertilizer Guides” for various crops.
These fertilizer guides are revised as new information
becomes available for a particular crop. The gross irriga-
tion requirement is the total amount of water per acre
needed annually by the plant, less the average effective
precipitation. The irrigation requirement is calculated on
the assumption that the irrigation system is 70 percent
efficient.

MANAGEMENT OF IRRIGATED PoLE BrANS

For the purpose of deseribing management of irrigated
pole beans, soils of the survey area are divided into 10
groups. The management needed for soils in group 1 is
described. The management needed for soils in groups 2
through 9 is similar to that described for group 1, except
that additional practices may be needed or different speci-
fications for fertilizer and lime may be required. These
variations in management from that shown for group 1
are described for each subsequent group of soils. Soils in
group 10 are not suited to irrigated pole beans. Therefore,
management for soils of that group 1s not given.

Group 1.—This group consists of soils of capability
units I-1, IIs-1, and ITIs-1. For these soils a commonly
used cropping system is pole beans grown year after year,
with each crop followed by a green-manure crop, prefera-
bly a legume. Preparation of the seedbed consists of disk-
ing two or three times, harrowing one or two times, and
then rolling the soil. The crop is planted in April, using a
1-row or a 2-row planter. Treated seed is planted at the
rate of 25 to 30 pounds per acre. Weeds are controlled by
applying a preemergence spray, by cultivating three or
four times, and by hoeing by hand.
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Fertilization consists of adding 100 to 150 pounds of ni-
trogen per acre in split applications and of applying 20
to 30 pounds of sulfur per acre by broadcasting it, putting
it in the rows, or adding it to the irrigation water. Phos-
phorus and potassium are applied according to the needs
indicated by the results of soil tests. Lime is applied at the
rate of 1 to 3 tons per acre.

Stringing and training of the bean vines are necessary
cultural practices, and fungicides and insecticides must be
applied at suitable times. Sprinklers are used for apply-
ing irrigation water. Good irrigation management in-
volves applying water at the proper time and rate, distrib-
uting the water evenly, and using moisture blocks. The
gross irrigation requirement is about 22 inches of water
per acre.

Harvesting is done by handpicking the beans five or six
times. After the harvest is completed, the vines are cut,
the temporary stakes are removed, and the soils are disked
twice, Utilizing crop residue instead of removing it is a
good conservation practice.

Group 2—In this group are soils of capability units
ITw-3, ITw—4, and IIw—6. Additional practices consist of
growing a winter cover crop and of maintaining a per-
manent cover of plants in the annual overflow channels.

Group 3—McBee silty clay loam, in capability unit TIw—
5,1s the only so1l in this group. Additional practices consist
of installing tile drains, of growing a winter cover crop,
and of maintaining a permanent cover of plants in the
annual overflow channels.

Group J.—In this group are soils of capability unit ITTw-
1. Installing tile drains is the only additional practice
needed.

Group 5—1In this group are soils of capability unit ITe—
1. Additional practices consist of installing tile drains and
of either farming across the slope, practicing rough tillage,
and establishing grassed waterways or of growing a win-
ter cover crop and establishing grassed waterways.

Group 6—In this group are soils of capability units
TIe-2 and Ile-3. Additional practices consist of either
farming across the slope, practicing rough tillage, and
establishing grassed waterways or of growing a winter
cover crop and establishing grassed waterways. Lime is
applied at the rate of 1to 5 tons per acre.

Group 7—In this group are soils of capability units
ITIe-2, 111e~3, ITTe—4, and IITe-6. Additional practices
consist of farming across the slope, growing a winter crop,
and establishing grassed waterways. Lime 1s applied at the
rate of 2 to 5 tons per acre.

Group 8—In this group are soils of capability units
IIw-2, I1Tw-1, ITTw-2, I1Iw-3, and IVw-1. Additional
practices consist of installing clay tile drains or box drains.

Group 9—In this group are soils of capability units
TITe-1 and ITTe-5. Additional practices consist of mstall-
ing tile drains and of farming across the slope, growing
a winter cover crop, and establishing grassed waterways.

Group 10-—In this group are soils of capability units
IVe-1, IVe-2, IVw-1, IVw-2, IVw-3, VIe-1, VIe-2,
VIs-1, VIIe-1, VIIw-1, VIIs-1, and VI1Is-1. These soils
are too stony or too steep for cultivation, or they are
otherwise unsuited to pole beans.

MANAGEMENT OF IRRIGATED BLACKBERRIES

For the purpose of deseribing the management of irri-
gated blackberries, soils of the survey area are divided

into 10 groups. The management needed for soils in group
1 is described. The management needed for soils in groups
2 through 9 is similar to that described for group 1, ex-
cept that additional practices may be needed or different
specifications for fertilizer and lime may be required.

hese variations in management from that shown for
grc_)up_ 1 are described for each subsequent group of soils.

olls in group 10 are not suited to irrigated blackberries.
Therefore, management for soils of that group is not
given.

Group 1.—This group consists of soils of capability
units I-1, 1Ts-1, and I1Is-1. For these soils a commonly
used cropping system consists of growing blackberries con-
tinuously for at least 10 years and of growing an annual
legume between the rows as a green-manure crop. Prepara-
tion of the seedbed consists of diskplowing three times,
harrowing three times, and fumigating the soil. Before the
crop is planted, a soil insecticide is applied to control wire-
worms and root weevils,

Fertilization consists of applying 80 to 100 pounds per
acre of nitrogen and 2 or 3 pounds of boron. Phosphorus,
potassium, lime, and magnesium are applied according to
needs indicated by the results of soil tests.

Planting is done by hand. The plants are placed in rows
spaced 10 feet apart, with 3 to 5 feet left between the hills.
A good variety for planting is Thornless IKvergreen.
Weeds are controlled by cultivating three or four times,
hoeing by hand once, using a herbicide in fall, spraying
in spring, and then spot spraying. Cultural practices con-
sist of pruning, clipping, and traiming the blackberry vines
and of spraying with an insecticide two or three times.

Sprinklers are used for applying irrigation water. Good
irrigation management consists of applying water at the
proper time and rate, distributing the water evenly, and
using moisture blocks. The gross irrigation requirement is
about 16 inches of water per acre.

Harvesting is done mainly by machine, but some har-
vesting is done by hand. Subsoiling is done once to a depth
of 18 to 20 inches down the center of the row.

Group 2—In this group are soils of capability units
ITw-3, ITw—4, and ITw-6. Additional practices consist of
growing a winter cover crop and of maintaining a perma-
nent cover of plants in the annual overflow channels.

Group 3—In this group are soils of capability unit
ITw-1. Installing tile drains is the only additional practice
needed.

Group 4—McBee silty clay loam, in capability unit
ITw-5, is the only soil in this group. Additional practices
consist of growing a winter cover crop, maintaining a per-
manent cover of plants in the annual overflow channels,
and installing tile drains.

Group 5. —In this group are soils of capability units
ITe2 and ITe-3. Additional practices consist of either
farming across the slope, practicing rough tillage, and
establishing grassed waterways or of growing a winter
cover crop and establishing grassed waterways.

Group 6.—In this group are soils of capability units
ITTe-2, ITTe-3, I11e-4, and IITe-6. Additional practices
consist of field stripcropping, of establishing grassed
waterways, and of growing a winter cover crop or practic-
ing rough tillage.

Group 7—In this group are soils of capability units
IITe-1 and IITe-5. Additional practices consist of field
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stripcropping, establishing grassed waterways, growing a
winter crop, and installing clay tile drains.

Group 8~—In this group are soils of capability units
ITw-2, ITTw-1, ITTw-2, I11w-3, and IVw-1. Additional
practices consist of installing clay tile drains or box drains.

Group 9—In this group are soils of capability unit
ITe-1. Additional practices consist of installing tile drains
and of either farming across the slope, establishing grassed
waterways, and practicing rough tillage or growing a
winter cover crop and establishing grassed waterways.

Group 10.—In this group are soils of capability units
IVe-1, IVe-2, IVw-2, IVw-3, VIe-1, VIe2, VIw-1,
VIs-1, VIIe-1, VIIw-1, VIIs-1, and VIIIs-1. These soils
are too stony or too steep for cultivation, or they are other-
wise unsuited to irrigated blackberries.

MANAGEMENT OF IrRriGATED SWEET CORN

For the purpose of describing management of irrigated
sweet corn, soils of the survey area are divided into 10
groups. The management needed for soils in group 1 is
described. The management needed for soils in groups 2
through 9 is similar to that described for group 1, except
that additional practices may be needed or different speci-
fications for fertilizer and lime may be required. These
variations in management from that shown for group 1
are described for each subsequent group of soils. Seils in
group 10 are not suited to irrigated sweet corn. Therefore,
management for soils of that group is not given.

Group 1~This group consists of soils of capability
units I-1, ITs-1, and IIIs-1. For these soils a commonly
used cropping system is 1 year of sweet corn followed by
a green-manure crop, and 1 year of pole beans followed
by crimson clover grown as a green-manure crop. Prepara-
tion of the seedbed consists of disking three or four times,
harrowing three or four times, and using a soil insecticide
before planting the crop. The crop is planted at the rate
of 8 to 10 pounds of seed per acre, using a corn planter.
Golden Cross Bantam and FM-Cross are varieties com-
monly grown. Weeds are controlled by using a preemer-
gence spray and by cultivating one or two times, as needed.

Fertilization consists of adding 100 to 125 pounds of
nitrogen per acre in split applications and of applying 15
to 20 pounds of sulfur per acre. Phosphorus and potassium
are applied according to the needs indicated by the results
of so1l tests. For the pole beans included in the cropping
system, lime is applied at the rate of 1 to 3 tons per acre.
Where necessary, topping with an insecticide is included
in the cultural practices. %prinklers are used for applying
irrigation water. The gross irrigation requirement is about
19 inches of water per acre.

Harvesting is done by machine. Utilizing all crop resi-
due is a good conservation practice.

Group 2—In this group are soils of capability units
ITw-3, ITw—4, and ITw-6. Additional practices consist of
growing a winter cover crop or of leaving cornstalks stand-
ing in the field and of maintaining a permanent cover of
plants in the overflow channels.

Group 3.—In this group are soils of capability unit
ITe-1. Additional practices consist of installing tile drains
and of either farming across the slope, practicing rough
tillage, and establishing grassed waterways or of growing
a winter crop and establishing grassed waterways.

Group 4—McBee silty clay loam, in capability unit
ITw-5, 1s the only soil in this group. Additional practices

consist of installing tile drains, of growing a winter cover
crop or utilizing crop residue to protect the soil, and of
malntaining a permanent cover of plants in the annual
overflow channels.

Group 5—In this group are soils of capability unit
ITw-1. Installing tile drainage is the only additional prac-
tice needed.

Group 6.—In this group are soils of capability units
ITe-2 and ITe-3. Additional practices consist of either
farming across the slope, practicing rough tillage, and es-
tablishing grassed waterways or of growing a winter
cover crop and establishing grassed waterways. Lime is
applied at the rate of 2 to 5 tons per acre for the legume
included in the cropping system.

Group 7—In this group are soils of capability units
ITTe~1 and ITTe-5. Additional practices consist of install-
ing tile drainage, farming across the slope, growing a
winter cover crop, and establishing grassed waterways.

Group 8—In this group are soils of capability units
ITTe-8, I1Te—4, and ITe-6. Additional practices consist of
farming across the slope, growing a winter cover crop, and
establishing grassed waterways.

Group 9—~In this group are soils of capability units
ITw-2, I1Iw-1, IITw-2, ITIw-3, IVw-1, and IVw-2.
Additional practices consist of installing clay tile drains,
box drains, or surface drains.

Group 10—In this group are soils of capability units
ITTe-2, IVe-1, IVe-2, IVw-3, VIe-1, VIe-2, VIw-1,
VIs-1, VIIe-1, VIIw-1, VIIs—1, and VIIIs-1. These soils
are too stony or too steep for cultivation, or they are other-
wise unsuited to sweet corn.

MANAGEMENT OF IRRIGATED PASTURE

For the purpose of describing management of irrigated
pasture, soils of the survey area are divided into 12 groups.
The management needed for soils in group 1 is described.
The management needed for soils in groups 2 through 11
is similar to that described for group 1, except that addi-
tional practices may be needed or different specifications
for fertilizer and Iime may be required. These variations
in management from that shown for group 1 are described
for each subsequent group of soils. Soils in group 12 are
not suited to irrigated pasture. Therefore, management
for soils of that group is not given.

Group 1—This group consists of soils of capability
units I-1, ITs-1, and TITs-1. For these soils a suitable
cropping system is 6 years of pasture and 2 years of small
grain. Where a pasture is to be established, preparation
of the seedbed consists of diskplowing two to five times,
harrowing two to five times, and cultipacking. Fertilization
needed to establish the stand consists of applying 30
pounds per acre of nitrogen, 20 to 30 pounds per acre of
sulfur, and 2 to 3 pounds per acre of boron. Phosphorus
and potassium are applied according to the needs indicated
by the results of soil tests.

After the stand is established, annual applications of
40 pounds of nitrogen per acre and 20 to 30 pounds of
sulfur per acre are made late in February or early in
March. An additional 80 to 40 pounds per acre of nitrogen
is added in split applications in May and August. The
amounts of phosphorus, potassium, and boron to apply
are determined by testing the soils. Lime is applied at the
rate of 1 to 3 tons per acre.
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Suitable mixtures for seeding are 10 pounds of Latar
orchardgrass and 2 pounds of New Zealand white clover;
12 pounds of alta fescue and 2 pounds of New Zealand
white clover; or 10 pounds of Latar orchardgrass and 5
pounds of DuPuit alfalfa. Suitable dates for planting are
April 15 to May 15 and August 15 to September 15.

Sprinklers are used for applying irrigation water.
Trrigation involves applying water at the proper time and
rate, distributing the water evenly, and using moisture
blocks. The gross irrigation requirement during the period
June 1 to September 20 is about 22 inches of water per acre.

Pastures are grazed from April through October. Good
pasture management includes dividing the fields so that
each field can be grazed 1 day and then rested, or so that
the forage can be chopped green and fed in a dry lot. In
areas under irrigation, 24 to 35 days is allowed for re-
growth of the plants before grazing is again allowed. Weed
control consists of clipping three or four times each season
and of using a herbicide for spot spraying. Manure is
spread three or four times each season, using a spiketooth
harrow.

Group 2.—~In this group are soils of capability units
ITw-3, IIw—4, IIw-6, and IVw-3. Additional practice
consists of maintaining a permanent cover of plants in the
annual overflow channels. Suitable dates for planting in
spring are May 15 to June 15. )

Group 3~—In this group are soils of capability units
ITe-2 and IIe-3. Additional practices consist of farming
across the slope and of establishing grassed waterways.

Group j—In this group are soils of capability units
11Te-2, I11e-4, I1Te-6, and IVe-1. Additional practices
consist of farming across the slope or on the contour and
of establishing grassed waterways. Seeding is done in
spring between April 15 and May 15. Lime is applied at
the rate of 2 to 5 tons per acre.

Group 5—In this group are soils of capability units
ITIw-3, IVw-1, and IVw-2. Additional practices consist
of installing tile or box drains and of grading the soils to
improve drainage. A suitable seeding mixture is 6 pounds
of meadow foxtail, 4 pounds of Drumond timothy, 2
pounds of New Zealand white clover, and 2 pounds of
big trefoil. . .

Group 6.—McBee silty clay loam, in capability unit
IIw-5, 1s the only soil in this group. Additional practices
consist of maintaining a permanent cover of plants in the
annual overflow channels and of installing tile drains.
Suitable dates for planting in spring are May 15 to June
15.

Group 7.—In this group are soils of capability unit
ITe-1. Additional practices consist of farming across the
slope, keeping a cover on the soils in winter, establishing
grassed waterways, and installing interceptor ditches and
random and grid drainage.

Group 8—In this group are soils of capability units
IITe-1 and 11Te-5. Additional practices consist of farming
across the slope, keeping a cover of plants on the soils
in winter, establishing grassed waterways, and installing
interceptor ditches and random tile drains. Lime is applied
at a rate of 2 to 3 tons per acre.

Group 9—In this group are soils of capability units
IIw-1, IIw-2, and IIIw-1. Installing tile drains is the
only additional practice needed.

Group 10.—In this group are soils of capability units
IIle-3, IVe-2, VIe-1, and VIe-2. Additional practices

consist of farming on the contour and establishing grassed
waterways. Lime is applied at a rate of 2 to 4 tons per
acre. Suitable seeding mixtures are 10 pounds of orchard-
grass and 2 pounds of New Zealand white clover, or 12
pounds of alta fescue and 2 pounds of New Zealand white
clover. Seeding is done in spring. Suitable seeding dates
are April 15 to May 15.

Group 11~—In this group are soils of capability unit
ITTw-2. Installing tile drainage is the only additional
practice needed. Suitable seeding mixtures are 10 pounds
of Latar orchardgrass and 2 pounds of New Zealand white
clover or 12 pound of alta fescue and 2 pounds of New
Zealand white clover.

Group 12—In this group are soils of capability units
VIw-1, VIs-1, VIIe-1, VIIw-1, VIIs-1, and VIIIs-1.
These soils are too stony, too shallow, or too steep for
cultivation, or they are otherwise unsuitable for pasture.

MANAGEMENT OF IRRIGATED STRAWBERRIES

For the purpose of describing the management of irri-
gated strawberries, soils of the survey area are divided into
nine groups. The management needed for soils in group 1
is described. The management needed for soils in groups 2
through 8 is similar to that described for group 1, except
that additional practices may be needed or different speci-
fications for fertilizer and lime may be required. These
variations in management from that shown for group 1
are described for each subsequent group of soils. Soils in
group 9 are not suited to irrigated strawberries. Therefore,
management for soils of that group is not given.

Group 1—This group consists of soils of capability
units I-1, IIs-1, and IIIs-1. For these soils a commonly
used cropping system is 3 or 4 years of strawberries, 4 or
b years of grass or of grasses and legumes, and 1 year of a
spring small grain or a row crop. Preparation of the seed-
bed consists of diskplowing two or three times, harrowing
two or three times, chiseling in fall, and grading the soils,
where needed.

Fertilizer requirements for establishing the crop consist
of applying 60 to 90 pounds per acre of nitrogen and 40
to 60 pounds per acre of potassium. A sidedressing of 20 to
30 pounds per acre of nitrogen is applied in August. After
the plants are established, the amounts of fertilizer needed
annually are 60 to 90 pounds per acre of nitrogen, 60 to 80
pounds per acre of phosphorus, 70 to 90 pounds per acre of
potassium, 15 to 20 pounds per acre of sulfur, and 1 pound
per acre of boron, applied as a spray. In cold, wet springs,
30 pounds of nitrogen per acre and 20 pounds per acre of
phosphorus are applied. Soil tests are needed to deter-
mine the specific requirements for boron. Lime is applied
at a rate of 1 to 2 tons per acre for the legumes included
in the cropping system.

Strawberries are planted by machine in spring. A good
variety for planting is certified Northwest. The plants are
spaced 18 to 22 inches apart, and 36 to 42 inches is left
between the rows. The plants are cultipacked after they
are set out.

Weeds are controlled by applying chemicals. The beds
are also cultivated two to four times and are hoed by hand.
Runners are controlled and tops are mowed as an aid in
sanitation and in harvesting. Herbicides are applied in
fall, and soil insecticides are applied to control root weevil,
The plants are sprayed five or six times during spring and
summer to control insects and diseases.
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Sprinklers are used for applying irrigation water. Good
irrigation management consists of applying water at the
proper time and rate, of distributing the water evenly
and of using moisture blocks. Maintaining the content of
moisture in the soils at 75 percent of field capacity im-
proves both the quantity and the quality of the crop. The
gross irrigation water requirement is about 16 inches of
water per acre.

Harvesting is done by hand.

Group 2-—In this group are soils of capability units
ITw-3, ITw—4, and IIw-6. Additional practices consist of
growing a winter cover crop and maintaining a permanent
cover of plants in the annual overflow channels.

Group 3—In this group are soills of capability units
ITe—2 and IIe-3. Additional practices consist of either
farming across the slope, practicing rough tillage, and
establishing grassed waterways or of growing a winter
cover crop and establishing grassed waterways.

Group 4—In this group are soils of capability units
ITIe-2, I1Te-3, 111e-4, I1le-6, and IVe-2. Additional
practices consist of practicing field stripcropping, estab-
lishing grassed waterways, and growing a winter cover
crop or practicing rough tillage. Lime is applied at the rate
of 2 to b tons per acre for the legume included in the crop-
ping system.

Group 5.—In this group are soils of capability units
ITw-1, ITw-2, and ITIw-1. Installing clay tile drains is
the only additional practice needed.

Group 6—In this group are soils of capability unit
ITe-1. Additional practices consist of installing clay tile
drains and of either farming across the slope, establishing
grassed waterways, and practicing rough tillage or of
growing a winter cover crop and establishing grassed
waterways.

Group 7—McBee silty clay loam, in capability unit
IIw-5, is the only soil in this capability unit. Additional
practices consist of growing a winter cover crop, maintain-
ing a permanent cover of plants in the annual overflow
channels, and establishing tile drainage.

Group 8—In this group are soils of capability units
IITe-1 and ITTe-5. Additional practices consist of farm-
ing across the slope, establishing grassed waterways, grow-
ing a winter cover crop, and installing clay tile drains.

Group 9—This group consists of soils of capability
units I1Tw-2, ITIw-3, IVe-1, IVw-1, IVw-2, IVw-3,
VIe-1, VIe-2, VIw-1, VIs-1, VIIe-1, VIIw-1, VIIs-1,
and VIIIs-1. These soils are poorly drained; are
too droughty, too stony, or too steep for cultivation; or
are otherwise unsuited to strawberries.

MANAGEMENT OF DRYLAND ALFALFA

For the purpose of describing management of dryland
alfalfa, soils of the survey area are divided into eight
groups. Management needed for soils in group 1 is de-
seribed. The management needed for soils in groups 2
through 7 is similar to that described for group 1, except
that additional practices may be needed or different speci-
fications for fertilizer and lime may be required. These
variations in management from that shown for group 1
are described for each subsequent group of soils. Soils in
group 8 are not suited to dryland alfalfa. Therefore, man-
agement for soils of that group is not given.

Group 1.—This group consists of soils of capability units
I-1, T¥s-1, and I1Ts-1. For these soils a commonly used

cropping system is 4 or 5 years of alfalfa and 2 years of
winter wheat. The second year of winter wheat is followed
by crimson clover that is plowed under in fall as a green-
manure crop. Then, alfalfa is again planted in spring.
Preparation of the seedbed consists of plowing and har-
rowing two to five times and then cultipacking. DuPuits,
Flemish type, is a suitable variety of planting. The seed
is innoculated and is then drilled immediately at a rate of
15 pounds per acre. Suitable seeding dates are April 15
to May 15 or August 15 to September 15.

Fertilization needed to help establish the stand consists
of applying boron, phosphorus, and potassium according
to the needs indicated by the results of soil tests. Lime is
also applied according to the needs indicated by the results
of soil tests, and sulfur is applied at a rate of 20 to 40
pounds per acre. Each year thereafter, sulfur is applied
at the rate of 20 to 30 pounds per acre and phosphorus,
potassium, and boron are applied according to the needs in-
dicated by the results of soil tests.

Clipping and herbicides are used to control weeds dur-
ing the year the crop is established. After the stand is
established, herbicides are used in October.

In some years harvesting consists of mowing, condition-
ing, raking, and baling the hay. In others the first cutting
is used for silage and the second and third cuttings are
used for hay.

Group 2—In this group are soils of capability units
IIe-2, 11e-3, 11Te-2, 11Te-4, and I1Te-6. Additional prac-
tices consist of farming across the slope and establishing
grassed waterways. A small grain is grown as a winter
cover crop for fall-seeded alfalfa. Lime is applied at a
rate of 2 to 5 tons per acre.

Group 3—In this group are soils of capability units
ITe-1 and ITTe-1. Additional practices consist of installing
tile drainage, of farming across the slope and establishing
grassed waterways, and of growing a small grain as a
winter cover crop for fall-seeded alfalfa.

Group f—In this group are soils of capability unit
IVe-1. Additional practices consist of either field strip-
cropping and establishing grassed waterways or of farm-
ing on the contour and establishing grassed waterways. A
small grain is grown as a winter cover crop for fall-seeded
alfalfa. Lime is applied at a rate of 2 to 5 tons per acre.

Group 5—In this group are soils of capability units
ITw-1, ITw-2, I1le-5, and IIIw-1. Installing clay tile
drainsis the only additional practice needed.

Group 6.—In this group are soils of capability units
IIw-3, ITw—4, and IIw-6. Additional practices consist of
maintaining a permanent cover of plants in the overflow
channels. The crop is planted in spring between May 15
and June 15.

Group 7—McBee silty clay loam, in capability unit
ITw-5, 1s the only soil in this group. Additional practices
consist of maintaining a permanent cover of plants in the
overflow channels, of installing tile drainage, and of plant-
ing the crop in spring between May 15 and June 15.

Group 8—In this group are soils of capability units
IIle-3, ITIw-2, I1Iw-3, IVe-2, IVw-1, IVw-2, IVw-3,
Vie-1, VIe-2, VIw-1, VIs-1, VIIe-1, VIIw-1, VIIs-1,
and VIIIs-1. These soils are poorly drained or excessively
drained, are too shallow or too steep for cultivation, or are
otherwise unsuited to alfalfa.
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MAaNAGEMENT OoF DRYLAND BENTGRASS FOR SEED

For the purpose of describing management of dryland
bentgrass for seed, soils of the survey area are divided into
six groups. Management needed for soils in group 1 is de-
seribed. The management needed for soils in groups 2
through 5 is similar to that described for group 1, except
that additional practices may be needed or different speci-
fications for fertilizer and lime may be required. These
variations in management from that shown for group 1
are described for each subsequent group of soils. Soils in
group 6 are not suited to dryland bentgrass grown for
seed. Therefore, management for soils of that group is not
given.

G'roup 1.—This group consists of soils of capability units
-1, IIw-3, IIw—4, ITw-6, ITs-1, and I1Is-1. A well-pre-
pared seedbed is essential when the stand of grass is estab-
lished. After the stand is established, it can be renovated
by plowing and working down lightly every 3 or 4 years.
Planting is done either in spring or in fall. A good variety
for planting is Highland.

Fertilization consists of applying nitrogen in fall at a
rate of 20 to 30 pounds per acre and of applying 50 to 70
pounds of nitrogen per acre in spring. Phosphorus and
potassium are applied according to the needs indicated by
the results of soil tests.

Weeds are controlled by applying a herbicide in fall and
spring. Nematodes are controlled by burning in fall. A
combine is used for harvesting this crop.

Group 2-—In this group are soils of capability units
ITw-1, ITw-2, ITw-5, I1Tw-1, IITw-2, IVw-1, and [Vw-2.
Installing tile drainage is the only additional practice
needed.

Group 3~—In this group are soils of capability units
ITe-1 and IITe-5. Additional practices consist of installing
tile drains and of growing a small grain as a winter cover
crop for fall-seeded grass. ) )

Group 4—In this group are soils of capability units
Ile—2, 1Te-3, ITTe-1, ITTe-2, ITTe-3, I1Te—4, 111e—6, IVe-1,
and IVe-2. Growing a small grain as a winter cover for
fall-seeded grass is the only additional practice needed.

Group 5 —Semiahmoo muck, in capability unit I1Iw-3,
is the only soil in this group. Installing box drains is the
only additional practice needed.

Group 6—In this group are soils of capability units
IVw-3, VIe-1, VIe-2, VIw-1, VIs-1, VIle-1, VIIw-I,
VIIs-1, and VIIIs-1. These soils are too stony or too steep
for cultivation, or they are otherwise unsuitable for grow-
ing bentgrass.

MANAGEMENT OF DRYLAND SWEET CHERRIES

For the purpose of describing management of dryland
sweet cherries, soils of the survey area are divided into
eight groups. Management needed for soils in group 1
is described. The management needed for soils in groups
2 through 7 is similar to that described for group 1, except
that additional practices may be needed or different speci-
fications for fertilizer and lime may be required. These
variations in management from that shown for group 1
are described for each subsequent group of soils. Soils in
group 8 are not suited to dryland sweet cherries. There-
fore, management for soils of that group is not given.

Group 1—1In this group are soils of capability units I-1
and ITs-1. On these soils 48 trees are planted per acre,

which allows for a spacing of about 30 by 30 feet for each
tree when the trees are 35 years of age or older. A variety
commonly grown is Royal Ann. Every third tree in each
row should be of a proper variety for pollinizing the crop.
A suitable mixture for seeding as a green-manure crop 1is
60 pounds of a small grain plus 40 pounds of common vetch
or 10 pounds of crimson clover.

Fertilizer is applied annually at a rate of 2 pounds of
nitrogen per tree, and boron is added as needed. Lime is
applied at a rate of 1 to 3 tons per acre for the legume
Srown asa green-manure crop.

Cultural practices consist of pruning.

Group 2—In this group are soils of capability units
IIw-3, ITw—4, and IIw-6. Additional practices consist of
protecting the soils with a winter cover crop and of main-
taining a permanent cover of plants in the annual overflow
channels.

Group 3.—In this group are soils of capability units
ITe-2, 11e-3, 11Te-2, T1Ye—4, and I1Te-6. Additional prac-
tices consist of either farming across the slope, establishing
grassed waterways, and practicing rough tillage or of
protecting the soils with a winter cover crop and estab-
lishing grassed waterways. Lime is applied at a rate of 2
to 4 tons per acre for the legume grown as green manure.

Group 4—McBee silty clay loam, in capability unit
ITw-5, is the only soil in this group. Additional practices
consist of installing tile drainage, of protecting the soils
with a winter cover crop, and of maintaining a permanent
cover of plants in the annual overflow channels.

Group 5—~—In this group are soils of capability units
ITe~1 and I1Te-1. Additional practices consist of installing
tile drainage and of either farming across the slope, estab-
lishing grassed waterways, and practicing rough tillage
or of protecting the soils with a winter cover crop and
establishing grassed waterways.

Group 6.—In this group are soils of capability unit
IVe-1. Additional practices consist of farming on the con-
tour, of establishing grassed waterways, and of protecting
the soils with a winter cover crop. Lime is applied at a rate
of 2 to 4 tons per acre.

Group 7—In this group are soils of capability units
ITw-1, ITw-2, and ITIe-5. Installing clay tile drains is the
only additional practice needed.

Group 8—In this group are soils of capability units
1TTe-3, I1Iw-1, IITw-2, 11Tw-3, TITs-1, IVe-2, IVw-1,
IVw-2, IVw-3, VIe-1, VIe-2, VIw-1, VIs-1, VIIe-1,
VIIw-1, VIIs-1, and VIIIs-1. These soils are not suitable
for growing cherries.

MANAGEMENT OF DRYLAND FILBERTS

For the purpose of describing management of dryland
filberts, soils of the survey area are divided into eight
groups. Management needed for soils in group 1 is de-
scribed. The management needed for soils in groups 2
through 7 is similar to that described for group 1, except
that additional practices may be needed or different speci-
fications for fertilizer and lime may be required. These
variations in management from that shown for group 1 are
described for each subsequent group of soils. Soils in group
8 are not suited to dryland filberts. Therefore, management
for soils of that group is not given.

Group 1.—This group consists of soils of capability units
I-1 and ITs-1. On these soils 75 trees are planted per acre,
which allows for a spacing of about 20 by 20 feet for each
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tree when the trees are 15 years of age or older. Barcelona
or newer varieties are commonly grown.

From 100 to 125 pounds of nitrogen is applied between
February 15 and March 15. Other fertilizer requirements
can be learned by consulting the county horticulturist.
Lime is applied at a rate of 1 to 3 tons per acre if legumes
are grown as a green-manure crop.

Weeds are controlled by summer fallowing and by spot
spraying. Other cultural practices consist of cultivating
to a depth of less than 8 or 4 inches, of using a chemical to
control the growth of suckers, and of systematically prun-
ing every fifth row each year until the entire orchard is
pruned over a 5-year period. Half of the material pruned
1s wood. Utilizing all residue of crops grown between the
trees is a good conservation practice.

Group 2.~—In this group are soils of capability units
ITw-38, ITw-4, and ITw-6. Additional practices consist of
protecting the soils with a winter cover crop or with crop
residue and maintaining a permanent cover of plants in
the annual overflow channels.

Group 3—In this group are soils of capability unit
IIe-1. Additional practices consist of installing tile drain-
age and of either farming across the slope, establishing
grassed waterways, and practicing rough tillage or of
growing a winter crop between the trees and establishing
grassed waterways.

Group 4 —McBee silty clay loam, in capability unit ITw-
5, 1s the only soil in this capability unit. Additional prac-
tices consist of growing a winter cover crop between the
trees, of maintaining a permanent cover of plants in the
annual overflow channels, and of establishing tile drainage.

Group 65—In this group are soils of capability units
ITe-2, ITe-3, ITIe-2, and IXIe-6. Additional practices
consist of applying lime at a rate of 2 to 4 tons per acre
if a legume is grown as a cover crop and of either farm-
ing across the slope, establishing grassed waterways,
and practicing rough tillage or of growing a winter cover
crop and establishing grassed waterways.

Group 6—In this group are soils of capability units
IIw-1 and IIw-2. Installing clay tile drains is the only
additional practice needed.

Group 7—In this group are soils of capability units
I1Te-1 and ITTe-5. Additional practices consist of instal-
ling clay tile drains, farming across the slope, growing a
winter cover crop, and establishing grassed waterways.

Group 8—In this group are soils of capability units
I1Te-3, I1Te-4, I1Tw-1, I1Tw-2, I1Tw-3, I1Is-1, IVe-1,
IVe-2, IVw-1, IVw-2, IVw-3, VIe-1, VIe-2, VIw-1,
VIs-1, VITe-1, VIIw-1, VIIs-1, and VIIIs—1. These soils
are poorly drained or excessively drained; are too shallow,
stony, or steep to be cultivated; or are otherwise not suit-
able for growing filberts.

MANAGEMENT OF DRYLAND SPRING BARLEY

For the purpose of describing management of dryland
spring barley, soils of the survey area are divided into 12
groups. Management needed for soils in group 1 is de-
scribed. The management needed for soils in groups 2
through 11 is similar to that described for group 1, except
that additional practices may be needed or different speci-
fications for fertilizer and lime may be required. These
variations in management from that shown for group 1 are
described for each subsequent group of soils. Soils in group

12 are not suited to dryland spring barley. Therefore,
management for soils of that group is not given. )

Group 1.—This group consists of soils of capability units
I-1, 1Is-1, and I1Ts-1. For these soils a suitable cropping
system is 2 years of barley and 4 years of grasses and
legumes. Preparation of the seedbed consists of diskplow-
ing two or three times and of harrowing two or three times.
Hannchen is a good variety for seeding. The seed is drilled
at a rate of 100 pounds per acre.

Fertilization consists of applying 40 pounds per acre of
nitrogen, 40 pounds of phosphorus, and 40 pounds of potas-
sium, banded 1 inch from the seed. Lime 1s applied at the
rate of about 1 to 3 tons per acre, and sulfur is applied at
the rate of 5 to 10 pounds per acre for the legumes included
in the cropping system.

A herbicide is applied in spring to control broadleaf
weeds and annual grasses. Harvesting is done by combine.
Utilizing crop residue instead of removing it is a good
conservation practice.

Group 2—~In this group are soils of capability units
ITw-3, ITw—4, and IIw-6, Additional practices consist of
growing a winter cover crop and of maintaining a perma-
nent cover of plants in annual overflow channels.

Group 8—1In this group are soils of capability units
ITw-1, ITw-2, and I1Tw-1. Installing tile drainsis the only
additional practice needed.

Group 4—In this group are soils of capability unit
ITe-1. Additional practices consist of installing tile drains
and of either farming across the slope, establishing grassed
waterways, and practicing rough tillage or of growing a
winter cover crop and establishing grassed waterways.

Group 5~MecBee silty clay loam, in capability unit
ITw-5, 18 the only soil in this group. Additional practices
consist of providing cover for this soil in winter, of main-
taining a permanent cover of plants in the annual overflow
channels, and of installing tile drains.

Group 6.—In this group are soils of capability units
ITe-2 and ITe-3. Additional practices consist of farming
across the slope, establishing grassed waterways, and prac-
ticing rough tillage.

Group 7—In this group are soils of capability units
ITTe-2, I1Te-8, I1Te-4, and T1Te-6, Additional practices
consist of farming across the slope, establishing grassed
waterways, and providing cover for the soils in winter.
Lime is applied at the rate of 2 to 5 tons per acre for the
legumes included in the cropping system.

Group 8—In this group are soils of capability units
IVe-1 and IVe-2. Additional practices consist of either
practicing field stripcropping, establishing grassed water-
ways, and providing cover for the soils in winter or
practicing rough tillage or of farming on the contour,
establishing grassed waterways, and providing cover for
the soils in winter.

Group 9—In this group are soils of capability units
IIw-2, I1Iw-3, and IVw-1. Additional practices consist
of installing clay tile drains, box tile drains, or open
ditches.

Group 10—Bashaw clay, in capability unit ITVw-2, is
the only soil in this group. Providing surface drainage is
the only additional practice needed.

Group 11.—In this group are soils of capability units
ITTe-1 and ITTe-5. Additional practices consist of install-
ing clay tile drains or open ditches, and of either farming
across the slope, establishing grassed waterways, and prac-
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ticing rough tillage or of growing a winter cover crop and
establishing grassed waterways. ) )

Group 12.—1In this group are soils of capability units
IVw-38, VIe-1, VIe-2, VIw-1, VIs-1, VIle-1, VIIw-1,
VIIs-1,and VIIIs-1. These soils are too shallow, too stony,
or too steep for cultivation, or they are otherwise unsuit-
able for growing spring barley.

MANAGEMENT oF DRYLAND WINTER WHEAT

For the purpose of describing management of dryland
winter wheat, soils of the survey area are divided into 10
groups. Management needed for soils in group 1 is de-
scribed. The management needed for soils in groups 2
through 9 is similar to that described for group 1, except
that additional practices may be needed or different speci-
fications for fertilizer and lime may be required. These
variations in management from that shown for group 1 are
described for each subsequent group of soils. Soils in
group 10 are not suited to dryland winter wheat. There-
fore, management for soils of that group is not given.

Group 1.—This group consists of soils of capability
units I-1, ITs-1, and ITIs-1. For these soils a commonly
used cropping system is 2 years of wheat and 2 years of
red clover. Preparation of the seedbed consists of disk-
plowing two or three times and of harrowing two or three
times. A good variety for planting is Dru Champ. The
crop is planted at a rate of 100 pounds of seed per acre.

Fertilization consists of applying 20 pounds of nitrogen
per acre in fall, and 40 to 50 pounds per acre in March.
Phosphorus and potassium are applied in fall according
to needs indicated by the results of soil tests. When soil
reaction drops below 5.5, lime is applied at the rate of 2 or
3 tons per acre for the legume included in the cropping
system. About 10 to 20 pounds per acre of sulfur is gen-
erally needed.

The type of herbicide to apply for weed control is deter-
mined by the kind and degree of infestation. Applying a
herbicide in fall is desirable for controlling annual grasses.
An application in gpring is desirable for controlling broad-
leaved weeds.

Harvesting is done by combine. A good conservation
practice is utilization of crop residue.

Group 2—In this group are soils of capability units
ITw-3, ITw—4, and IIw-6. Maintaining a permanent cover
of plants in the annual overflow channels is the only addi-
tional practice needed.

Group 3—In this group are soils in capability units
ITw-1, ITw-2, and ITTw-1. Installing tile drainage is the
only additional practice needed.

Group 4—McBee silty clay loam, In capability unit
ITw-35, 1s the only soil in this group. Additional practices
consist of installing tile drainage and of maintaining a
permanent cover of plants in the annual overflow channels.

Group 5~—~In this group are soils of capability unit
ITe-1. Additional practices consist of installing tile drain-
age, farming across the slope, establishing grassed water-
ways, and practicing rough tillage.

Group 6—In this group are soils of capability units
I1Ie-1 and I1Ie-5. Additional practices consist of instal-
ling tile drains or open-ditch drains, farming across the
slope, establishing grassed waterways, and practicing
rough tillage.

Group 7.—In this group are soils of capability units
ITe-2, ITe-3, I1Te-2, ITTe-3, I11Te—4, and ITIe-6. Addi-
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tional practices consist of farming across the slope and
establishing grassed waterways. Lime is applied at the rate
of 2 to 5 tons per acre for the legume included in the
cropping system.

Group 8—In this group are soils of capability units
IVe-1 and IVe-2. Additional practices consist of either
field stripcropping and establishing grassed waterways or
of farming on the contour and establishing grassed water-
ways. Lime is applied at the rate of 2 to 5 tons per acre
for the legume included in the cropping system.

Group 9—In this group are soils of capability units
ITw-2, I1Iw-3, and IVw-1. Installing clay tile drains
or box drains is the only additional practice needed.

Group 10.—In this group are soils of capability units
IVw-2, IVw-3, Vle-1, VIe-2, VIw-1, VIs-1, VIIe-1,
VIIs-1, VIIw-1, and VIIIs-1. These soils are poorly
drained, excessively drained, or too shallow or too steep
for cultivation, or they are otherwise unsuited to winter
wheat.

Use of the Soils as Woodland *®

This section contains interpretations for soils of the
survey area used and managed as woodland. Subjects that
are discussed are occurrence of native species of trees, the
vegetation in the understory, the site quality for Douglas-
fir, natural competition from undesirable plants, mortality
of tree seedlings, limitations to the use of heavy equipment,
and hazards of erosion and windthrow. Comments are also
included on the harvest of special products and on manage-
ment of the soils for producing these products.

Travelers who crossed the Cascade Mountains to the
valley of the Willamette River in 1824 reported that their
route was over plains covered by ferns that were nearly
7 feet tall. They also traveled through forests composed of
pine, oak, and ash, and of Douglas-fir of extraordinary
size. The broad floor of the valley supported a dense forest
of Douglas-fir, western redcedar, and hardwoods. The com-
position at any particular place depended on the natural
drainage and on the quality of the soils. Openings in the
forest had been made by recurring fires set to destroy the
vegetation. Later, settlers burned cutover areas and areas
where fern grew in the belief that they could keep such
areas open for use as pasture. The fires were set early in
spring.

Trees on the low foothills were Douglas-fir and Oregon
white oak. Above an elevation of 1,000 feet, the composi-
tion of the forest changed to Douglas-fir mixed with vary-
ing amounts of alder, maple, and western hemlock. Above
an elevation of 2,500 feet, western hemlock, noble fir, and
silver fir were the main forest trees.

In 1960, forests in the survey area accounted for 124,680
acres. The forests were mostly at elevations above 1,000
feet in an area that coincides with that in which the soils
were mapped with medium intensity of detail. Nearly all
of the original forest trees had been harvested, and only
stands of second-growth trees were available for site
studies. Many of the second-growth trees, however, had
grown to merchantable size, and they, in turn, had been
harvested. Consequently, study plots for determining site
quality were located only on soil mapping units where a

*Warrter M. FEreeErsoN, woodland specialist, Soil Conservation
Service, assisted in preparing this section.
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suitable stand of trees was available for measuring the
heights of the trees and for evaluating other interpretative
information about the forests.

The heights of an equal number of dominant and co-
dominant trees were measured. The heights of at least four
trees were measured on each of 65 plots studied. The soils
in each plot were identified and were described. Potential
soil productivity was determined only for Douglas-fir,
because that is the predominant tree in the survey area.
Also, it is the only species in the survey area for which
published yield tables are available (7).

Site Crass.—The relative measure of a soil’s wood-
producing ability can be expressed by site classes. Under
this system the highest producing soil is designated as in
site class 1, and the lowest, as in site class 5. Soils in classes
2, 8, and 4 have intermediate wood-producing capacity.
The grouping of soils into site classes is based on the aver-
age total height of the dominant and codominant trees
in the stand at the age of 100 years. These are the larger
trees, whose crown forms the general level of the forest
canopy and, in a few places, extends above it.

In the Marion County Area, dominant and codominant
trees growing in a well-stocked stand on site class 1 soils
will reach a height of 186 feet or more at the age of 100
years; those on site class 2 soils will reach heights of 155
to 185 feet; those on site class 3 soils, heights of 125 to 155
feet; those on site class 4, heights of 95 to 125 feet; and
those on site class 5, heights of less than 95 feet. In the sur-
vey area, only Horeb loam, 2 to 20 percent slopes, is in
site class 1. All other soils rated for woodland use are in
site classes 2 and 3.

TasLE 2.—Mean annual growth of Douglas-fir by age and
stated site classes

BOARD FEET PER ACRE, TREES 12 INCHES OR MORE IN
DIAMETER 1 2

Site class 3 Site class 2
Age
of

trees Site Site Site Site Site Site

(years) index | index | index | index | index | index

130 140 150 160 170 180
30 _ 0 10 30 50 87 133
40 .. 65 112 162 222 298 388
50 - 168 248 340 444 548 654
60_____ .. __. 300 397 493 603 713 821
T0_ 398 503 607 714 820 923
80 .. 462 571 679 776 875 975
90 . 503 611 711 910 991 1080
100 .- ___ 524 628 724 818 904 989

CUBIC FEET PER ACRE, TOTAL STAND 3

30 . 99 110 120 127 137 144
40_ __________. 117 131 144 154 164 172
50_ .. 126 141 155 166 177 186
60____________ 129 145 158 170 181 191
70 __ 130 146 158 170 181 190
80 ___.____. 128 142 155 167 178 186
90 ___.____ 124 138 150 162 173 182
1000 _____ 119 133 145 156 166 176

t Seribner rule.
2 Adapted from table 4, USDA Tech. Bul. 201 (7).
8 Adapted from table 22, USDA Tech. Bul. 201 (7).

The average annual acre yield for unmanaged, fully
stocked stands of Douglas-fir at the age of 100 years 1s
shown in table 2. Data from this table and from the aver-
age site indexes shown in the descriptions of woodland
suitability groups can be used by the landowner to deter-
mine the potential productivity of his soils for wood crops.

In many wooded areas, inadequate natural regeneration
results in an understocked stand. Such a stand produces
less wood per acre than is shown in table 2. Under improved
management, natural regeneration is supplemented where
needed, or it is replaced by planting and seeding. The
resulting fully stocked stand is protected from fire, insects,
and diseases. This level of management can be expected to
produce wood in the quantities shown in table 2.

Under a high level of management, yields even higher
than those shown in table 2 can be obtained. Under this
level of management, fully stocked stands are not only
protected from fire, insects, and diseases, but they are also
thinned, fertilized, and improved through intermediate
harvest cuttings. The trees may also be pruned to improve
the quality of the wood. Soils suited to a high level of
management generally have slopes of less than 30 percent.
They have moderate to high production potential and have
few serious limitations to use as woodland. In this cate-
gory are the soils in woodland suitability groups lo1, 201,
2c1, 301, 302, 8cl, 3c2, and 3c4.

Slopes of 30 to 50 percent increase the difficulty of apply-
ing a high level of management. Applying cultural prac-
tices and making harvesting cuttings are extremely diffi-
cult. In this category are soils of woodland suitability
groups 2c2, 3¢3, 3rl, and 3r3. Slopes in excess of 50 percent
restrict most management practices to those that can be
applied by aerial methods. Soils of woodland suitability
groups 2¢3, 3r2, and 3r4 are in this category.

Livrrarions axnp Hazarps—Five factors that affect
suitability of a site for wood products are related to the
soils. These factors are equipment limitations, plant compe-
tition, seedling mortality, and the hazards of windthrow
and erosion. These factors are discussed for each group of
soils under the heading “Woodland Suitability Groups.”

Equipment limitations refer to those soil characteristics
that restrict the use of logging equipment so that damage
to the soils or trees will be prevented. Limitations are given
a rating of slight, moderate, or severe. A rating of slight
means that heavy equipment should not be used in wet
periods. A rating of moderate means that uses of equip-
ment are moderately restricted by gradient, wetness, stoni-
ness, or other physical properties of the soils, and by the
risk of injury to the soils or trees. A rating of severe means
that special equipment is needed for managing or harvest-
ing the trees, and that the use of this equipment is severely
restricted by one or more of the soil characteristics listed
for moderate limitations.

Plant competition refers to the invasion and rate of
growth of undesirable plants when openings are made in
the forest canopy. Competition is slégh¢ if it does not pre-
vent adequate natural regeneration and early growth of
the trees or if it does not interfere with adequate develop-
ment of planted seedlings. A rating of moderate means
that competition from undesirable plants hinders but does
not prevent the growth and establishment of desirable
tree seedlings and the eventual development of a fully
stocked stand. A rating of severe means that undersirable
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plants prevent adequate natural or artificial regeneration
without intensive preparation and maintenance of the site.

Seedling mortality refers to the loss of naturally occur-
ring or planted tree seedlings as influenced by kinds of soil
or topography when plant competition is assumed not to
be a limiting factor. A rating of slight means that the
expected seedling mortality is 0 to 25 percent; a rating of
moderate means that the expected seedling mortality is
between 25 and 50 percent; and a rating of severe, that it
is more than 50 percent.

Windthrow hazard refers to the danger of trees being
blown over by wind. The rating is slight where normall
no trees are blown over by commonly occurring winds.
rating of moderate means that some trees are expected to
be blown over during periods when wind is excessive and
the soils are wet. A rating of severe means that many trees
are expected to be blown over during periods when the
soil is wet and the velocity of the wind is moderate to high.

Erosion hazard refers to the degree of potential soil
erosion. The rating is slégh¢ where problems of erosion con-
trol are not important. A rating of moderate means that
some attention must be given to prevent unnecessary soil
erosion. A rating of severe means that intensive treatments
and specialized equipment must be used and that methods
of operation must be planned to minimize deterioration of
the soils.

Special woodland products refer to such special and
supplementary woodland products as Christmas trees and
cascara bark. Ratings given to show suitability of the soils
for these products are well suited, moderately well suited,
and poorly suited.

Woodland suitability groups

Soils in the survey area have been placed in woodland
suitability groups, mainly according to their potential pro-
ductivity for Douglas-fir. A woodland group consists of
soils that have about the same capability for producing a
similar kind of wood crop and that need about the same
kind of management.

Woodland suitability groups are identified by a three-
digit designation, for example 1ol. The first digit is a
numeral that corresponds to the site class (the soils are in
site classes 1, 2, or 3) as determined from measurements
of tree heights in plot studies. The second digit in the
designation is a lowercase letter of the alphabet, either o, c,
or 7. The letter o means that the soils in the group have
no significant limitation to woodland management; the
letter ¢ means that woodland management is limited by clay
in the upper part of the soil profile; and the letter 7 means
that woodland management is limited by steep slopes. The
third digit is a numeral that separates the groups accord-
ing to degrees of difficulty in applying woodland manage-
ment. A numeral 3, for example, means that woodland
management is more difficult to apply than if the numeral
werea loraZ.

In the following paragraphs, the woodland suitability
groups are discussed. Not all soils in the survey area have
been placed in these groups, because some of the soils are
too extensively used for growing vegetables, berries, and
other crops of high value to be used for trees. Others are
not well suited to conifers. The names of soil series repre-
sented are mentioned in the description of each woodland
suitability group, but this does not mean that all the soils
of a given series are in the group. To find the names of

all the soils in any given woodland suitability group,
refer to the “Guide to Mapping Units” at the back of this
survey.

4 WOODLAND SUITABILITY GROUP Iol

Horeb loam, 2 to 20 percent slopes, is the only soil in
this woodland group. This soil is moderately well drained.
It is subject to seepage, and it receives runoff from higher
areas. Permeability and the available water capacity are
both moderate. Runoff is medium, and erosion is a slight to
moderate hazard. The water table is high during winter
and spring.

Douglas-fir is the principal species growing on this soil.
Western hemlock is the principal species in a few places,
but it is present in the understory in many places. Red
alder quickly invades recently cutover areas. Common
understory plants are vine maple, hazel, swordfern, salal,
low Oregongrape, red huckleberry, and oxalis. Bracken-
fern produces lush growth in open areas. Douglas-fir is
used for saw logs, peelers, poles, and pilings. Red alder
grows to saw-log size.

This soil is in site class 1 for Douglas-fir. The site index
for Douglas-fir is about 186.

Equipment limitations are severe. Water from seepage
and runoff make this soil wet most of the time during
winter and spring. Also, this soil is unstable if used for
roads. It is subject to slumping, and it contains numerous
seep areas. Drainage is needed 1n areas to be used for roads.
The roads should be surfaced with rock.

Plant competition is severe. Hardwood trees, shrubs, and
a lush growth of brackenfern generally prevent Douglas-
fir from becoming established in areas where undesirable
plants are not controlled, and they smother or retard the
growth of young trees. In logged areas Douglas-fir should
be encouraged to regenerate and to establish a stand be-
fore hardwoods, brush, and ferns can become established.
In these areas planting and mechanical or chemical control
of undesirable species may be necessary.

Seedling mortality is slight. Natural regeneration, direct
seeding, or planting is suitable for establishing a stand. In
some areas preparation of the seedbed is necessary if a
stand of seedlings is to be quickly established. Thinning
and weeding are commonly needed for development of a,
full stand. Intermediate harvest cutting is generally
feasible.

The hazard of windthrow is moderate. Roots can pene-
trate to a depth of 3 feet or more, although the depth to
which they can penetrate is restricted by the seasonal high
water table. Blowdown takes place in winter and spring
during storms of higher than normal intensity. Use of spe-
cial methods, such as properly spacing the trees, improving
cutting practices, and using shorter rotations, should be
considered to minimize damage from blowdown.

Because the trees grow too rapidly and competition from
undesirable plants is severe, this soil is poorly suited to
use for growing Christmas trees. Swordfern is abundant in
most areas, however, and this plant is often harvested for
sale.

The surface layer should not be disturbed unnecessarily.
In most places the ground cover is adequate for controlling
sheet erosion, but gullying can occur along roads, landings,
and fire lanes if the surface layer is disturbed. Roads and
landings should be carefully located, constructed, and
maintained to protect this soil from erosion.
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WOODLAND SUITABILITY GROUP 201

This group consists of well-drained, deep and very deep
Hullt and McCully soils on foot slopes of the Cascade
Mountains. These soils have been extensively cleared for
cultivated crops, but more than half of the acreage is used
as woodland. The soils have slopes of 2 to 30 percent. They
have a surface layer of clay loam or stony clay loam and a
subsoil of silty clay loam and clay. Permeability is mod-
erately slow, and the available water capacity is high. Fer-
tility is low. Runoff is slow to rapid, and the hazard of
erosion is slight to severe,

Douglas-fir is the principal species growing on these
soils, but a few western hemlocks, red alders, and bigleaf
maples are mixed in the stands of Douglas-fir. Common
plants in the understory are vine maple, hazel, swordfern,
salal, and snowberry. Brackenfern makes a lush growth
in areas that have been logged or burned over. Thinning to
achieve proper spacing between the trees is beneficial, and
intermediate harvest cutting is feasible. Douglas-fir is har-
vested for saw logs, poles, pilings, and peelers.

These soils are in site class 2 for Douglas-fir. The site
index for Douglas-fir is higher on the McCully than on the
Hullt soils,

Equipment limitations are slight in summer and early in
fall, when these soils are dry, except where the slopes are
moderately steep. During wet periods, the soils are subject
to damage if heavy equipment is used. Roads that are used
when the soils are wet require a large amount of rock. Dur-
ing wet periods, wheeled equipment, especially, cuts into
the soils, and it can cause gullying. Stones on the surface,
and areas of rock outcrop, increase the difficulty of operat-
ing logging equipment.

Plant competition develops rapidly, and it is severe.
Shrubs and hardwoods smother and mterfere with the
growth of young seedlings. Weeding stands of young trees
is usually necessary. The stand of Douglas-fir should be
established immediately after logging is completed, before
undesirable plants have had time to become established.

Because of the favorable available moisture-supplying
capacity of the soils, seedling mortality is slight. Also, the
temperature is not so high as in areas of the low foothills.
Establishing a stand of trees through natural regeneration
is usually successful. Some areas may need additional
planting, however, for a fully stocked stand or to overcome
the lack of a natural source of seed. Direct seeding is some-
times unsuccessful, except where conditions are the most
favorable. Results from direct seeding are slightly better
on northern exposures than in other places.

The hazard of windthrow is slight. Tree roots can pene-
trate to a depth of more than 8 feet in most places.

These soils are well suited to use for growing Christmas
trees, but extensive shearing is needed to control the form
of the trees. Cascara commonly grows on these soils.

Careful location, construction, and maintenance of
roads, skid trails, landings, and fire lanes are needed to
control erosion, The surface layer should be disturbed as
little as possible.

WOODLAND SUITABILITY GROUP 2cl

This group consists of well-drained Horeb soils that
have slopes of 0 to 35 percent. These soils have a surface
layer of gravelly silt loam, and they are underlain by very
gravelly sand at a depth of about 40 inches. Permeability
and the available water capacity are both moderate, and

fertility is low. Runoff is slow to rapid, and the hazard of
erosion is slight to severe.

Douglas-fir is the principal species growing on these
soils, but a few western hemlocks, red alders, and bigleaf
maples grow in places. Common plants in the understory
are vine maple, hazel, swordfern, salal, and snowberry.
Brackenfern makes a lush growth in areas that have been
logged or burned over. Thinning to achieve proper spacing
of the trees is beneficial, and intermediate harvest cutting
is feasible. Douglas-fir is harvested for saw logs, poles,

ilings, and peelers.

These soils are in site class 2 for Douglas-fir. The site
index for this species is about 167.

Except where the slopes are moderately steep, equipment
limitations are slight in summer and early in fall, when
these soils are dry. During wet seasons, these soils are sub-
ject to damage if heavy equipment is used.

Plant competition develops rapidly and is severe. Shrubs
and hardwoods may smother young seedlings or interfere
with their growth. Weeding stands of young trees is usually
needed. A stand of Douglas-fir should be established im-
mediately after logging is completed, before undesirable
plants have had time to become established.

Seedling mortality is slight. Natural regeneration is
generally successful for establishing a stand, but planting
1s needed in some areas to achieve full stocking of the
stand or to overcome the lack of a natural source of seed.
Direct seeding, except under the most favorable conditions,
is sometimes unsuccessful.

The hazard of windthrow is slight. Tree roots can grow
to a depth of about 40 inches.

These soils are well suited to use for growing Christmas
trees, but extensive shearing is needed to control the form
of the trees. Cascara commonly grows on these soils.

Careful location, construction, and maintenance of
roads, skid trails, landings, and fire lanes are needed to
control erosion. The surface layer should be disturbed as
little as possible.

WOODLAND SUITABILITY GROUP 2¢2

This group consists of well-drained, deep and very dee
Hullt and McCully soils on foot slopes of the Cascade
Mountains. These soils are steep. They have a surface layer
of clay Joam and a subsoil of silty clay loam or clay. Per-
meability is moderately slow, the available water capacity
is moderate to high, and fertility is low. Runoff is rapid,
and the hazard of erosion is severe.

Douglas-fir is the principal species growing on these
soils, but a few western hemlocks, red alders, and bigleaf
maples grow in places. Common plants in the understory
are vine maple, hazel, swordfern, salal, and snowberry.
Brackenfern produces a lush growth in open areas and in
areas that have been logged or burned over. Douglas-fir is
used for saw logs and peelers. The steep slopes limit such
practices as thinning, intermediate harvest cutting, and
tractor logging.

These soils are in site class 2 for Douglas-fir. The site
index for Douglas-fir is about 168 on the McCully soil and
about 151 on the Hullt soil.

Equipment limitations are moderate in summer and
early in fall, when these soils are dry. They are severe in
winter and at other times when the soils are wet. Roads
to be used when the soils are wet require a large amount of
rock. These soils are poorly suited to use of wheeled equip-
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ment. In some places rock outerops or stones on the surface
increase the difficulty of operating equipment. Cable log-
ging disturbs the soils less than other methods.

Plant competition is severe. Unless brackenfern, shrubs
and hardwoods are controlled, they prevent Douglas-fir
from becoming established. They also smother many of
the small seedlings, and they retard the growth of young
trees. The stand of Douglas-fir should be established im-
mediately after logging 1s completed, before undesirable
plants have had time to become established. Weeding
stands of young trees is generally necessary.

Because of the favorable available moisture-supplying
capacity of the soils, seedling mortality is slight. Also, the
temperature is generally not so high as in the areas of low
foothills. The Hullt so1l is transitional, however, between
the lower and the higher elevations. A greater number of
seedlings are lost in low-lying areas of that soil than on the
MecCully soil. Establishing a stand of trees through natural
regeneration is usually successful. Some areas may need
additional planting, however, for a fully stocked stand or
to overcome the lack of a natural source of seed. Direct
seeding is sometimes unsuccessful, except where condi-
tions are the most favorable. Results from direct seeding
are slightly better on northern exposures than in other
places.

The hazard of windthrow is moderate. Roots can pene-
trate to a depth of more than 3 feet in most places. Some
blowdown occurs during winter and spring, when storms
are accompanied by higher than normal precipitation and
winds of high velocity.

These soils are moderately well suited to use for growing
Christmas trees, but extensive shearing is needed to con-
trol the form of the trees. Steep slopes make management
of the trees difficult.

Careful construction and maintenance of roads, skid
trails, and fire lanes are needed to control erosion. The sur-
face layer should be disturbed as little as possible.

WOODLAND SUITABILITY GROUP 2c3

McCully clay loam, 50 to 70 percent slopes, which is
well drained, is the only soil in this group. This soil has a
clay subsoil. It is on foot slopes of the Cascade Mountains.
Permeability is moderately slow, the available water capac-
ity is moderate to high, and fertility is low. Runoff is
rapid or very rapid, and the hazard of erosion is severe.

Douglas-fir is the principal species growing on this soil,
but a few western hemlocks, red alders, and bigleaf maples
grow in a few places. Common plants in the understory
are vine maple, hazel, swordfern, salal, and snowberry.
Brackenfern produces lush growth in open areas or in
areas that have been burned or logged over. Douglas-fir
is harvested for saw logs and peeler logs. The steep slopes
limit, and in most places prohibit, planting, thinning, in-
termediate harvest cutting, and tractor logging.

This soil is in site class 2 for Douglas-fir. The site index
for Douglas-fir is about 168.

Equipment limitations, especially for tractors, are
severe because of the steep slopes and the low bearing
capacity of this soil when wet.

Plant competition is severe. Brackenfern, shrubs, and
hardwoods interfere with the establishment of trees, and
they smother or retard the growth of young trees. In
logged areas a stand of Douglas-fir should be established

before hardwoods, brush, and ferns can become estab-
lished.

Seedling mortality is slight because of the moderate to
high available water capacity of this soil. Also, the tem-
perature is favorable for the growth of Douglas-fir. Both
natural regeneration and direct seeding are used to obtain
a satisfactory stand of Douglas-fir. Seedlings are more
likely to survive on north-facing than on south-facing
slopes.

The hazard of windthrow is slight because tree roots can
penetrate to a depth of more than 3 feet. In winter and
spring, some blowdown occurs during storms that are ac-
companied by higher than normal amounts of precipita-
tion and wind velocity.

Steep slopes make this soil poorly suited to use for grow-
ing Christmas trees, because shearing of the trees would be
difficult. A few cascara trees grow on this soil.

During logging, disturbance of the surface layer should
be kept to a minimum. Careful location, construction, and
maintenance of roads, fire lanes, and landings are needed
to control erosion.

WOODLAND SUITABILITY GROUP 3ol

Kinney cobbly loam, 2 to 20 percent slopes, on foot
slopes of the Cascade Mountains, is the only soil in this
group. This soil is deep and well drained, and it has a sub-
soil of clay loam. Permeability and fertility are both mod-
erate, and the available water capacity is low to moderate.
Runoff is medium, and the hazard of erosion is slight. This
soil is still used as woodland because its cobbly surface
layer and the unfavorable climate limit its use for culti-
vated crops.

Douglas-fir is the principal species growing on this soil,
but a significant amount of western hemlock is mixed in
the stand. Also, a few silver firs grow at the higher eleva-
tions. Common plants in the understory are vine maple,
salal, low Oregongrape, red huckleberry, swordfern, and
oxalis. Red alder and brackenfern are moderately aggres-
sive in cutover areas. Douglas-fir is harvested for poles,
pilings, saw logs, and peelers. Western hemlock and silver
fir are harvested for saw logs and pulpwood. As a rule, red
alder does not grow to saw-log size.

This soil is 1n site class 3 for Douglas-fir. The site index
for this species 1s about 145.

Equipment limitations are slight. Wheel or crawler
types of equipment are well suited to use for logging on
this soil. The cobbly nature and good drainage of this soil
provide favorable conditions for logging in winter. A
minimum amount of gravel is needed on roads that are
used in winter, but snow may interfere with logging.

Plant competition is moderate. Vegetation in the under-
story is mostly low growing, and it spreads at a moderately
slow rate. Weeding stands of young trees to rapidly achieve
full stocking is desirable.

Seedling mortality is moderate. This soil has moderate
to moderately low available water capacity, but moisture
tends to be inadequate for young seedlings late in spring
and in summer. Natural regeneration, direct seeding, and
planting are used to reestablish a stand of desirable trees
in areas that have been logged. Such areas eventually be-
come well stocked with seedlings if an adequate natural
source of seed is available. Moderate preparation of the
seedbed ig beneficial.
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The hazard of windthrow is slight. Tree roots can pene-
trate to a depth of 40 to 60 inches. A moderate amount of
blowdown occurs during wet periods where this soil is
shallow and the trees are growing on exposed ridges.

This soil is well suited to use for growing Christmas
trees. Douglas-fir, silver fir, and noble fir grow well. They
need a moderate amount of shearing and weeding. Careful
construction and maintenance of roads, skid trails, and
landings are needed to control erosion.

WOODLAND SUITABILITY GROUP 302

This group consists of well-drained, stony and very stony
Henline and Whetstone soils that have a surface layer of
loam or sandy loam. These soils are moderately deep, and
they have slopes of 3 to 80 percent. They occupy foot slopes
of the Cascade Mountains. Permeability is moderate to
moderately rapid, and the available water capacity is low
or very low. Fertility is low. Runoff is medium, and the
hazard of erosion is moderate.

Noble fir, silver fir, and western hemlock are the domi-
nant forest trees. Mixed with these species is a substantial
amount of Douglas-fir. Plants commonly growing in the
understory are vine maple, blue huckleberry, thimbleberry,
rhododendron, beargrass, and fireweed. Noble fir, silver
fir, and Douglas-fir are harvested for saw logs and peeler
logs. Western hemlock is harvested for saw logs and pulp-
wood.

These soils are in site class 3 for Douglas-fir, The site
index for Douglas-fir on the Henline soil is 137. The
site index for this species on the Whetstone soil is 140.
The site indexes are not uniform for either soil, however,
because of the variability in elevation and in the depth
of the soils.

Equipment limitations are slight. The soils can be used
when wet, but they are generally covered with snow dur-
ing winter and spring. Rock outcrops can be a minor haz-
ard where tractors are used for constructing roads and fire
lanes. Thinning and intermediate harvesting cutting can
be performed on soils of this group.

Plant competition is moderate. Undesirable plants are
generally low growing, and they provide only a moderate
obstacle to the regeneration and growth of fir and hemlock.

Seedling mortality is slight. Summers are short, and
they are cool and dry. Frost heaving is a hazard in places,
especially where the soil is bare. Natural regeneration is
good. Direct seeding and planting are feasible, and little
weeding is needed.

The hazard of windthrow is generally slight, but it is
moderate on exposed ridges where the soil is shallow. Tree
roots can penetrate to a depth of 20 to 40 inches. Trees
growing at the higher elevations are generally shorter and
more widely spaced than those growing at the lower
elevations.

Silver fir, noble fir, and Douglas-fir can be grown for
Christmas trees, and a minimum of weeding and shearing
is required. Harvesting the Christmas trees may be diffi-
cult in most years, however, because of snow.

Care should be taken in logging so that the understory
plants are not excessively damaged. Carefully locating,
constructing; and maintaining roads, skid trails, and land-
ings are necessary to control erosion.
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WOODLAND SUITABILITY GROUP 3cl

This group consists of well-drained Jory, Nekia, Salkum,
and Silverton soils that have a surface layer of silty clay
loam or silt loam and a subsoil of clay, silty clay, or grav-
elly silty clay. These soils are moderately deep to very deep
and have slopes of 0 to 30 percent. They are on low
foothills of the Cascade Mountains. Some of them are
stony. Permeability is moderately slow, and the available
water capacity is low to high. Fertility 1s low to moderate.
Runoff is slow to rapid, and the hazard of erosion is slight
to severe. Because of their value for farming, these soils
have been cleared extensively. Use as woodland is con-
sidered to be only temporary, except for a few plantings
intended for the production of Christmas trees.

Douglas-fir is the principal species growing on these
soils, but the stands are mixed, and variable amounts of
cascara and Oregon white oak grow in places. Typical
in the understory are hazel, cascara, snowberry, trailing
blackberry, and poison-oak.

Soils in this group are in site class 3 for Douglas-fir.

Equipment limitations are slight, but they are more
severe on strong slopes. Wheeled equipment is suitable for
use during the dry weather in summer and in fall. Use of
crawler types of equipment is feasible during wet periods.

Plant competition is moderate. Oregon white oak sprouts
after a stand is cutover or is burned over, and it interferes
with the growth of Douglas-fir.

Seedling mortality is moderate to severe. It is caused by
the shortage of soil moisture late in summer, and also by
the competition from other plants that grow rapidly dur-
ing mild weather in winterand spring.

The hazard of windthrow is slight. Tipover sometimes
occurs during rainy periods, when the soils are saturated
and the water table rises because of heavy rains. Tree roots
can generally penetrate to depths of 20 to 60 inches or
more.

These soils are well suited to use for growing Christmas
trees of many different species, Plantings intended for the
production of Christmas trees can be readily tilled and
managed. Cascara is abundant in cutover areas.

Careful location, construction, and maintenance of
roads, skid trails, fire lanes, and landings are needed to
control erosion.

WOODLAND SUITABILITY GROUP 3¢2

This group consists of well-drained, very stony McCully
and Nekia soils that have a clay subsoil. These soils are
moderately deep to very deep and have slopes of 2 to 30
percent. They are on low foothills. Permeability is moder-
ately slow, and the available water capacity is low. Fertility
is low. Runoff is medium, and the hazard of erosion is slight
or moderate.

Because of the stones in the surface layer, and because
of the strong slopes in many places, most areas of these
soils are wooded or are in woodland pasture. Only small
areas have been cleared and cultivated. In the wooded
areas, regeneration of the stands has been poor in many
places because of inadequate management.

Douglas-fir is the principal species growing on these
soils, but stands on the Nekia soil contain variable amounts
of Oregon white oak. On the Nekia soils, the plants in the
understory are mainly hazel, snowberry, trailing black-
berry, and poison-oak. On the McCully soil, the plants in
the understory are mainly vine maple, hazel, swordfern,
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salal, and snowberry. Douglas-fir is harvested for saw logs,
poles, and pilings.

The Nekia soil is in site class 8 for Douglas-fir, and for
that soil the site index for Douglas-fir is 140. The McCully
soil is in site class 8 for Douglas-fir. For that soil the site
index for Douglas-fir is 150.

Equipment limitations are slight, but they increase on
strong slopes. Rock outcrops increase the difficulty of build-
ing roads and of operating equipment. During the dry
weather in summer and fall, these soils are suitable for use
of wheeled equipment. Crawler equipment can be used
during the wet parts of the year.

Plant competition is moderate to severe. On the Nekia
soil, Oregon white oak interferes with the growth of
Douglas-fir in many places. On the McCully soil, competi-
tion from brackenfern, brush, and hardwoods is severe for
seedlings of Douglas-fir and for young trees of this species.
A stand of Douglas-fir should be regenerated immediately
after an area is logged so that unwanted competition will
be reduced. Weeding to remove oaks, other hardwoods, and
brush is necessary to obtain full development of young
trees in stands of Douglas-fir. Thinning to achieve proper
spacing of the trees is desirable. Intermediate harvest cut-
tings are feasible.

Because of inadequate moisture late in summer, seedling
mortality is moderate on the McCully soil, and it 1s moder-
ate to severe on the Nekia soil. Natural regeneration pro-
duces a spotty stand. Planting is needed in many places to
obtain a fully stocked stand. Direct seeding is not usually
successful, except where it is done under the most favorable
conditions.

The hazard of windthrow is slight. Tree roots can pene-
trate to a depth of 20 to 60 inches or more. Some tipover
occurs during the rainy season, when the soils are likely to
be saturated.

These soils are moderately well suited to use for growing
Christmas trees, although stones interfere with cultivation.
Local markets for Christmas trees are easily accessible. On
the cooler sites, the trees require extensive shearing if a
good form is to be developed. Cascara is common on the
soils of this group.

Careful construction and maintenance of roads, skid
trails, fire lanes, and landings are needed to control erosion.

WOODLAND SUITABILITY GROUP 3c3

This group consists of well-drained, moderately deep,
stony and nonstony Nekia soils that have a clay subsoil.
These soils have slopes of 30 to 50 percent. They are on low
foothills. Permeability is moderately slow, and the avail-
able water capacity is Jow to moderate. Runoff is rapid or
very rapid, and the hazard of erosion is severe.

Soils of this group are used as woodland or as woodland
pasture because they are too steep or too stony for cultiva-
tion. A few areas have been cleared and cultivated. Regen-
eration of the stand of trees has been poor as the result of
inadequate management.

Douglas-fir is the principal species growing on these
soils, but the stands contain variable amounts of Oregon
white oak. Plants in the understory are hazel, snowberry,
trailing blackberry, and poison-oak. Douglas-fir is har-
vested for saw logs, poles, and pilings.

These soils are in site class 8 for Douglas-fir. The site
index for this species is 140.

37

Equipment limitations are moderate, but they are more
severe where the amount of stones is greatest or where
rock outcrops occur. Rock outcrops increase the difficulty
of building roads. Steep slopes, stones, and rock outcrops
also increase the difficulty of logging, and they make neces-
sary the use of crawler tractors or cable equipment.

Plant competition is moderate, Oregon white oak inter-
feres with the growth of young Douglas-fir in many
places. Oak and brush are generally weeded from stands
of young Douglas-fir so that the young trees can attain
proper growth. Thinning to achieve proper spacing of the
trees is desirable. Intermediate harvest cuttings can be
made, but they are difficult because of the steep slopes.

Seedling mortality is moderate to severe as a result of a
shortage in soil moisture late in summer, and because of the
dense growth of competing plants that grow rapidly dur-
ing mild weather in winter and spring. Natural regenera-
tion results in a spotty stand in places. Planting is neces-
sary to obtain a fully stocked stand.

The hazard of windthrow is slight. Tipover can occur
during rainy seasons when the soil is saturated.

These soils are moderately well suited to use for growing
Christmas trees of many different species. Local markets
for Christmas trees are nearby and are readily accessible.
The soils cannot be tilled, and they are difficult to plant
and to manage for Christmas trees. Cascara commonly
grows on cutover land.

Careful location, construction, and maintenance of
roads, skid trails, fire lanes, and landings are necessary to
control erosion.

WOODLAND SUITABILITY GROUP 3c4

Only one soil, Cumley silty clay loam, 2 to 20 percent
slopes, which is on foot slopes of the Cascade Mountains,
is in this group. This soil is very deep, and it is moderately
well drained. It has a clay subsoil. Permeability is mod-
erately slow, the available water capacity is high, and fer-
tility 1s low. Seepage and runoff are received from higher
areas. Runoff is medium, and the hazard of erosion is
slight.

Douglas-fir is the principal species growing on the soil.
Western hemlock is mixed in the stand in a few places,
and its grows in the understory in many places. Red alder
quickly invades in areas recently logged. Common plants
in the understory are vine maple, hazel, swordfern, salal,
low Oregongrape, red huckleberry, and oxalis. Braken-
fern produces a lush growth in open areas. Douglas-fir is
harvested for saw logs, peelers, poles, and pilings. Red
alder grows to saw-log size.

This soil is in site class 3 for Douglas-fir. The site index
for this species is 145,

Equipment limitations are severe. This soil is subject
to slumping, and it contains many seepy areas that make
operation of equipment difficult. Runoff and seepage from
other areas make this soil wet most of the time in winter
and spring. Roads and the side slopes of cuts are unstable.
Drainage is needed in areas to be used for roads, and rock
should be added.

Plant competition is severe. Hardwoods, shrubs, and
brackenfern prevent Douglas-fir from becoming estab-
lished in some areas where undesirable plants are not
controlled, and they smother or retard the growth of young
trees. A stand of Douglas-fir should be established
promptly after logging is completed so that competition
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from undesirable plants will be reduced. Planting and also
mechanical and chemical eradication of competing vegeta-
tion may be necessary in some cutover areas. ]

Seedling mortality is slight. Natural regeneration,
direct seeding, or planting can be used for establishing a
stand. In places preparation of the seedbed is necessary if
a stand of seedlings is to be quickly established. Weeding
and thinning are generally needed to obtain a fully
developed stand. Intermediate harvest cutting is generally
feasible.

The hazard of windthrow is severe. A seasonal high
water table restricts penetration of tree roots to less than
4 feet. Blowdown occurs in winter and spring during
storms that are accompanied by higher than normal wind
velocity. Proper spacing of the trees, use of shorter rota-
tions, and improved practices of selecting trees for cutting
can minimize losses from windthrow.

The rapid growth of undesirable plants and the severe
competition from those plants make this soil poorly suited
to use for growing Christmas trees. Swordfern is abun-
dant in most places, and it is harvested for sale.

The surface layer should not be disturbed unnecessarily.
In most places the ground cover is adequate for controlling
sheet erosion, but gullying can occur along roads, land-
ings, and fire lanes if the surface layer is disturbed. Roads
and landings should be carefully located, constructed, and
maintained to protect this soil from erosion.

WOODLAND SUITABILITY GROUP 3r1

The only soil in this group is Kinney cobbly loam, 20
to 50 percent slopes, which is on foot slopes of the Cascade
Mountains. This so1l is deep and well drained, and it has
a subsoil of clay loam. Permeability is moderate, and the
available water capacity is low to moderate. Fertility is
moderate. Runoff is rapid, and the hazard of erosion is
moderate. Because of the steep slopes, the cobbly surface
Jayer, the many rock outcrops, and a climate that limits use
for cultivated crops, this soil has remained in trees.

Douglas-fir is the principal species growing on this soil,
but a significant amount of western hemlock is mixed in
the stand. At higher elevations the stands also contain
a few silver and noble firs. Common plants in the under-
story are vine maple, salal, low Oregongrape, red huckle-
berry, swordfern, and oxalis. Red alder and brackenfern
are moderately aggressive invaders in cutover areas.
Douglas-fir is harvested for saw logs, poles, piling, and
peelers. Western hemlock, silver fir, and noble fir are har-
vested for saw logs and pulpwood. Red alder generally
does not grow to saw-log size.

This soil is in site class 3 for Douglas-fir. The site index
for this species is about 145,

Equipment limitations are moderate as a result of the
steep slopes and numerous cobblestones. The cobblestones
and the good drainage make this soil suitable for tractor
logging in winter, except in steep areas. Cable equipment
is needed for the places that are steep.

Plant competition is moderate. Plants in the understory
are low growing, and they spread at a moderately slow
rate. Weeding is desirable to quickly achieve a fully
stocked stand.

Seedling mortality is moderate. Soil moisture for seed-
lings is in short supply late in spring and in summer.
Natural regeneration, direct seeding, and planning are
used to reestablish a stand of Douglas-fir in cutover areas.

Where a natural source of seed is adequate, cutover areas
gradually become well stocked as the result of natural
reproduction. Moderate preparation of the seedbed 1s
beneficial.

The hazard of windthrow is slight. Tree roots can pene-
trate to a depth of 40 to 60 inches. Moderate blowdown
sometimes occurs in winter on exposed ridges where this
soil is shallow.

Its steep slopes make this soil only moderately well
suited to use for growing Christmas trees. Douglar-fir
and silver and noble firs grow well, and they need only a
moderate amount of weeding and shearing.

Careful location, construction, and maintenance of
roads, skid trails, and landings are needed to control
erosion.

WOODLAND SUITABILITY GROUP 3r2

Kinney cobbly loam, 50 to 70 percent slopes, on foot
slopes of the Cascade Mountains, is the only soil in this
group. This soil is deep and well d’rained, and 1t has a clay
loam subsoil. Permeability is moderate, the available water
capacity is low to moderate, and fertility is moderate, Run-
off is rapid, and the hazard of erosion is severe.

Douglas-fir is the principal species growing on this soil,
but a significant amount of western hemlock isin the stand.
At higher elevations the stands also contain a few silver
firs. Common understory plants are vine maple, salal, low
Oregongrape, red huckleberry, swordfern, and oxalis. Red
alder and brackenfern are moderately aggressive invaders
in cutover areas.

Douglas-fir and western hemlock are harvested for saw
logs, peelers, and pulpwood. Poles and pilings are seldom
harvested because of the difficulty of making intermediate
cuttings on the steep slopes. Red alder seldom grows to
commercial size.

This soil is in site class 3 for Douglas-fir, The site index
for this species is about 145,

Equipment limitations are severe. The steep slopes limit
the intensity of management, and they restrict planting,
weeding, thinning, intermediate cutting, and use of trac-
tors for logging. Cable equipment, is generally used in log-
ging. This soil has features that make it a good base for
roads, and it is stable in cuts.

Plant competition is moderate. Plants in the understory
are generally low growing, and they spread slowly after
an area is logged.

Seedling mortality is moderate. This soil has moderate
available water capacity, and soil moisture for seedlings
is in short supply late in spring and in summer. Natural
regeneration or direct aerial seeding is used to reestab-
lish a stand of Douglas-fir after an area is logged. A fully
stocked stand is gradually reestablished in most cutover
areas if an adequate natural source of seed is near. The
steep slopes limit weeding and the preparation of the seed-
bed to the application of chemicals.

The hazard of windthrow is slight. Tree roots can pene-
trate to a depth of 40 to 60 inches. Moderate blowdown
occurs on exposed ridges where this soil ig shallow,

This soil is not suitable for growing Christmas trees, be-
cause of its steep slopes and the difficulty of managing and
harvesting the crops. Cable equipment should be used dur-
ing logging to protect the surface layer from excessive
damage. Careful location, construction, and maintenance
of roads and landings are needed to control erosion.
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WOODLAND SUITABILITY GROUP 3r3

This group consists of well-drained, moderately deep
Henline and Whetstone soils that have a surface layer of
very stony sandy loam or stony loam. These soils have
slopes of 25 to 55 percent. They occupy uplands of the Cas-
cade Mountains. Permeability is moderate to moderately
rapid, and the available water capacity is low or very low.
Fertility is low. Runoff is rapid, and the hazard of erosion
1s severe.

Noble fir, silver fir, and western hemlock are the dom-
inant species of trees growing on these soils, but a substan-
tial amount of Douglas-fir is mixed in the stands. Common
plants in the understory are vine maple, thimbleberry, rho-
dodendron, beargrass, and fireweed. Noble fir, silver fir,
and Douglas-fir are harvested for saw logs and peeler logs.
Hemlock 1s cut for saw logs and pulpwood.

The soils in this group are in site class 3 for Douglas-fir.
On the Henline soil, the site index for Douglas-fir is 137.
On the Whetstone soil, the site index for this species is 140.
Site indexes range from 120 to 150, however, because of the
variability in elevation and in the depth of the soils. Site
indexes are not available for noble fir, silver fir, and west-
ern hemlock, but these species appear to produce about as
much wood as Douglas-fir.

Equipment limitations are moderate. These soils can
be used when wet, but they are generally covered with
snow during winter and spring. The Henline soil is espe-
cially subject to slumping and sliding during this part of
the year, but neither of the soils should be used in winter
and spring. Rock outerops and escarpments make the use
of tractors difficult where roads and fire lanes are to be
constructed. Intermediate harvest cuttings and thinnings
are generally not feasible.

Plant competition is moderate. The plants in the under-
story are low growing, and they provide only moderate
competition to the regeneration and growth of fir and
hemlock.

Seedling mortality is slight. Summers are short, and
they are dry and cool. Results from natural regeneration
are good. Direct seeding and planting are needed in some
areas to reestablish a stand of trees in cutover areas. Bare
areas of these soils are subject to frost heave in winter.

The hazard of windthrow is slight, except on exposed
ridges where the soils are shallow. I'ree roots can penetrate
to a depth of 20 to 40 inches. Trees growing at the higher
elevations are shorter and more widely spaced than those
growing at lower elevations.

Silver and noble firs and Douglas-fir are suitable for
Christmas trees, and they need only a minimum amount of
weeding and shearing. Snow and steep slopes, however,
malke this crop difficult to harvest.

Cable equipment should be used in logging so that the
plants in the understory will be protected from excessive
damage. Careful location, construction, and maintenance
of roads and skid trails are necessary to control erosion.

WOODLAND SUITABILITY GROUP 3r4

This group consists of well-drained, moderately deep
Henline and Whetstone soils that have a surface layer of
very stony sandy loam or stony loam. These soils have
slopes of 55 to 80 percent. They are on foot slopes of the
Cascade Mountains. Permeability is moderate to moder-
ately rapid, the available water capacity is low or very
low, and fertility is low. Runoff is rapid or very rapid,
and the hazard of erosion is severe.

417-910—72 1

Noble fir, silver fir, and western hemlock are the dom-
inant species. In most places the stands also include a mod-
erate amount of Douglas-fir. Common plants in the
understory are vine maple, blue huckleberry, thimbleberry,
rhododendron, beargrass, and fireweed. Noble fir, silver
fir, and Douglas-fir are harvested for saw logs and peeler
logs. Western hemlock is cut for saw logs and pulpwood.

These soils are in site class 3 for Douglas-fir. On the
Henline soil, the site index for Douglas-fir is 137, and on
the Whetstone soil, it is 140. Site indexes range from 120 to
150, however, because of differences in elevation and in
depth of the soils.

Equipment limitations are severe. The very steep slopes,
rock outcrops, and escarpments severely limit the use of
equipment, although the soils can be used when wet. The
rock outcrops and escarpments also increase the difficulty
of building roads. Logging is done by use of cable
equipment.

Plant competition is moderate. Plants in the understory
are low growing, and they have a moderate effect on the
regeneration and growth of fir and hemlock.

Seedling mortality is slight. Summers are short, and
they are dry and cool. Natural regeneration is good, but
the steep slopes limit other methods of regeneration to
aerial seeding. Weeding is generally not required, but
where needed, it is limited to the aerial application of
chemicals.

The hazard of windthrow is slight in most places, but it
is moderate where these soils are shallow over bedrock.
Trees roots can penetrate to a depth of 20 to 40 inches.
Trees growing on these soils are generally shorter and
more widely spaced than those on soils at lower elevations.

A limited number of Christmas trees could be cut from
logged areas, but snow and the poor accessibility of the
areas make harvest of the trees difficult. The production of
Christmas trees through the use of cultural methods is
difficult because of the steep slopes.

Logging methods should be used that protect the under-
story vegetation from excessive damage. Careful location,
construction, and maintenance of roads and landings are
necessary to control erosion.

Engineering Uses of the Soils*

Some soil properties are of special interest to engineers
because they affect the construction and maintenance of
engineering projects. The properties most important to
engineers are permeability to water, shear strength, com-
paction characteristics, soil drainage, shrink-swell charac-
teristics, grain size, plasticity, and reaction. Also important
are depth to water table, flooding hazard, depth to bed-
rock, and relief. Such information is made available in
this subsection. Engineers can use it to—

1. Make studies that will aid in selecting and
developing sites for industries, businesses, resi-
dences, and recreational areas.

2. Make estimates of the engineering properties of
soils for use in planning agricultural drainage
systems, waterways, farm ponds, irrigation sys-
tems, and other structures for conserving soil and
water.

* Roy Fox, State conservation engineer, Soil Conservation Service,
agsisted in preparing this section.
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3. Make preliminary evaluations of soils and ground

conditions that will aid in selecting locations for
highways, airports, pipelines, and cables, and in
planning more detailed surveys of soils at selected
locations.

4. Locate probable sources of sand, gravel, rock, and
other materials for use in construction.
5. Correlate pavement performance with soil

mapping units, and thus develop information that
will be useful in designing and maintaining the
pavements.

6.

8.

Determine the suitability of soils for cross-country
movement of vehicles and of construction and
logging equipment.

Supplement information obtained from other pub-
lished maps, reports, and aerial photographs for
the purpose of preparing reports that can be
readily used by engineers.

Develop other preliminary estimates for construc-
tion purposes pertinent to the area.

It should be emphasized that the interpretations made
in this survey are not a substitute for the sampling and

TaBLe 3.—FEngineering

Tests performed by the Engineering Experiment Station, Oregon State University, in cooperation with the Oregon State Highway

American Association of State

Moisture density!
Oregon Depth
Soil name and location Parent material State from
University surface Maximum Optimum
report No. dry moisture
density
In. Lb. per cu. fi. Pct.
Bashaw clay:
NWUSWYNEY sec. 9, T.6 S, R. 1 W._________ Clayey alluvium. 240-248 14-31 74 26
240-249 48-60 87 31
Concord silt loam:
NEVUNEYNWY sec. 33, T.5S.,R.2 W. _______ 0Old valley alluvium. 240-250 6-15 99 22
240-251 19-29 93 25
240-252 29-60 97 22
Jory silty elay loam:
NWYNWYNEY sec. 13, T.8 S, R.3 W. _______ Basalt. 240-141 0-4 89 29
240-142 20-28 103 23
240-143 50-63 93 29
McCully clay loam:
SWYSWISEY i sec. 12, T.8S., R. 1 B, _________ Mixed igneous agglom- 240-132 0-8 75 36
erate. 240-133 37-69 87 31
240-134 69-80 85 32
Nekia silty clay loam:
NWLSWYNWY see. 17, T.8 S, R. 1 W._______ Basic igneous rock. 240-120 0-6 89 29
240-121 26-36 92 28
Woodburn silt loam:
SWUSEKSEY sec. 2, T. 4 S, R. 2 W, of the | Mixed moderately fine 240-198 0-9 107 18
Willamette meridian. textured alluvial 240-199 17-25 110 18
deposits. 240-200 54—-68 103 22

1 Based on AASHO designation:

T 99-57, Method A (1).

2 Mechanical analyses according to AASHO Designation T 88-57. Results by this procedure frequently differ somewhat from results

obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by the
hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 milli-
meters in diameter. In the soil survey procedure, the fine material is analyzed by the pipette method and the material coarser than 2 milli-

meters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in this table are not suitable for use in
naming textural classes for soils.
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testing needed at a site chosen for specific engineering work
that involves heavy loads or at a site where excavations
are deeper than the depths of the layers here reported.
Also, engineers should not apply specific values to the esti-
mates for bearing capacity given in this survey. Neverthe-
less, by using this survey, an engineer can select and
concentrate on those soil units most important for his
proposed kind of construction, and in this manner reduce
the number of soil samples taken for laboratory testing
and complete an adequate soil investigation at minimum

cost.

test data
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Information of value in planning engineering work is
given throughout the text, especially in the sections
“Descriptions of the Soils” and “Formation and Classifi-
cation of Soils.”

Some of the terms used by the scientists may be un-
familiar to the engineer, and some words—for example,
soil, clay, silt, and sand—may have special meaning in
soil science. These and other special terms used in the soil
survey are defined in the Glossary at the back of this sur-
vey. Most of the information about engineering is given
in tables 3, 4, and 5.

Department and the U.S. Department of Commerce, Bureau of Public Roads (BPR), in accordance with standard procedures of the

Highway Officials (AASHO) (7)]

Mechanical analysis 2 Classification
Percentage passing sieve— Percentage smaller than— Liquid | Plasticity
limit index
AASHO Unified ?
No. 4 No. 10 No. 40 No. 0.05 mm. | 0.02 mm. 0.005 0.002
200 mm. mm.
Pet.
________ 100 96 89 87 32 56 36 90 55 | A-7-5(20) CH-MH
________ 100 86 69 66 58 37 24 74 44 | A-7-5(18) CH
________ 100 96 91 86 48 23 13 32 9 | A-4(8) CL-ML
________ 100 96 82 71 38 13 5 43 19 | A-7-5(12) CL-ML
________ 100 99 85 65 25 6 2 ® ® | A48 ML
________ 100 82 65 58 37 16 8 48 15 | A-7-5(9) ML
________ 100 96 85 82 66 44 32 40 18 | A-6(11) CL
________ 100 96 86 82 69 52 42 49 20 | A-7-6(14) ML-CL
100 95 72 51 46 36 18 12 55 9| A-5(4) MH
________ 100 94 64 58 49 37 24 50 8 | A-5(7) ML
________ 100 97 65 60 50 36 28 53 7 | A-5(8) MH
________ 100 93 80 76 63 30 19 40 12 | A-6(9) ML-CL
________ 100 90 73 68 57 39 29 41 8 i A-5(8) ML
99 93 88 70 62 38 20 11 26 2 1 A-4(7) ML
________ 100 95 73 65 41 21 13 29 7 | A-4(8) ML-CL
________ 100 99 83 68 37 12 8 35 11 | A-6(8) ML-CL

3 SCS and BPR have agreed to consider that all soils having plasticity indexes within two points of A-line are to be given a borderline

classification. An example of a borderline classification obtained by this use is ML—-CL.
4 Nonplastic. Liquid limit is not determined on nonplastic soils unless they are suspected of having properties that will affect engineering

behavior.
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TasLe 4 —Estimated engineering

[Alluvial land (Ad), Stony rock land (Sy), and Terrace escarpments (Te) are omitted from table because their properties ate too variable for
of two or more kinds of soil. The soils in such mapping units may have different properties and limitations, and for this reason it is

Classification
Hydro- | Depth | Depth to | Depth |___
Soil series and map symbols logic to bed- | seasonal from
group rock |high water| surface
table USDA texture Unified AASHO
In. In. In.
Abiqua (AbA, AbB) _______ _____ C 72+ 60+ 0-21 | Silty elayloam_______ . _____ MLor CL | A-6
21-54 | Siltyelay_ .. ___._._ ML or CL | A-7
54-72 | Silty clay loam_.__________ | MLor CL | A-6
Amity (Am)__ . C 72+ 6-12 0-24 | Siltloam________ . ___ ML A-4
2437 | Silty clay loam________._____ ML or CL | A-7
37-60 | Siltloam . ________________. MLor CL. | A4
Bashaw (Ba)___._____.___________. D 60+ 0-6 060 | Clay._ . .. . _____ CH A-T7
Camas (Ca) oo ___ A 72+ 604 0-9 Gravelly sandy loam______ .| GM A-1
9-60 | Very gravelly sand___________| GP A-1
Chehalem (CeC)_______ . ________ C 60+ 6-16 0-16 | Stltloam.__________________ ML A-4
16-60 | Silty elay___.______________. MH A-7
Chehalis (Ch) __.___.____________ B 724 60+ 0-80 | Silty clay loam___ . _____ CLor ML | A-6
Chehulpum_____________________ C 10-20 (%) 0-12 | Siltloam_ _____.____ . . ML A-4
(Mapped only in an undiffer- 12 | Hard sandstone.
entiated unit with Steiwer
soils.)

Clackamag (CKk) - _____.__________ C 60+ 6-16 0-15 | Gravelly loam______________ GM A6
15-24 | Gravelly clay loam_ . ________ GM A-T7
24-60 | Very gravelly clay loam______ GM A-2

Cloquato (Cm)____.______________ B 72+ 60+ 0-65 | Siltloam___._._______ . __ ML A-4 or A-6
65-83 | Fine sandy loam___________ SM A-4
Concord (Co) .- .. ___________.__ D 724 0-6 0-15 | Silt loam_______..______ ____| CLor ML | A4
15-29 | Silty elay_._____ . __ CLor ML | A-7
29-60 | Siltloam__ . . . ___ ML A-4
Courtney (Cu). - ______________ D 72+ 0-6 0-12 | Gravelly silty clay loam______ ML A4
12-24 | Gravellyelay______.__.______. CH A-T7

24-57 | Very gravelly clay loam, very | GC A-1or A-2

gravelly sand.
Cumley (CLD)__.____._____ _____ c 60+| 18-48 0-9 | Silty clay loam______________ CLor ML | A-6
9-60 | Clay, silty elay______________ MH A-7
Dayton (Da)..____ . ___________ D 72+ 0-6 0-13 | Siltloam____.______ I ML A4
13-46 | Clay.._______.____ . _____ CH A-7
46-60 | Silty clay loam___ | ML A-4
Hazelair (HaB, HaD, HecD2) ______ D 24-40 12-24 0-18 | Silt loam, silty clay loam__. _| ML or CL A-6
18-38 | Clay, silty elay__.___________ CH A-7
38 | Fractured sandstone.
Henline (HEE, HEF, HEG)._____ C 20-40 ®) 0-30 | Very stony sandy loam_______ GM A-1
30 | Fractured basalt.
Holecomb (Ho) oo o o ___________ D 72+ 6-16 0-24 | Silt loam, silty clay loam_____ ML A-4
24-42 | Clay and silty elay_ . ________ CH A-7
Horeb:

(HRD) . B 60+| 30-40 0-14 | Loam__________ .. ML A-4
14-36 | Gravellyloam_____________. MLor SM | A-4

36-60 | Cobblyloam__.__ . ______. ML or GM | A-4 or A-1
(HSC, HSE) et B 72+ 60-4-| 0-40 | Gravelly silbloam______ ___ ML A-4
40-60 | Very gravelly sand_._________ GP A-1

See footnotes at end of table,
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properties of the soils

estimating and require onsite investigation. An asterisk in the first column indicates that at least one mapping unit in this series is made up
necessary to follow carefully the instructions for referring to other series that appear in the first column of this tablel

Percentage passing sieve—
Available Corrosivity
Liquid Plasticity Perme- water Reaection | for untreated Shrink-swell
No. 41 No. 10 | No. 40 | No. 200 limit index ability capacity steel pipe potential
(4.7 2.0 (0.42 | (0.074
mm.) mm.) mim.) min.)
In.fhr. In.fin. of soil pH

100 100 | 95-100 | 80-85 35-40 11-15 | 0.63-2.0 0. 19-0. 21 5.6-6. 0 | Moderate_____ Moderate.
94-100 | 95-100 | 95-100 | 85-95 41-50 11-25 | 0. 20-0. 63 0.15-0.17 | 5.1-5.5 | High_________| High.

100 100 | 95-100 | 80-90 35-40 11-15 | 0.63-2.0 0. 19-0. 21 5.1-5.5 | High.________| Moderate.

100 100 | 95-100 | 90-95 30-40 5-10 0. 63-2. 0 0. 19-0. 21 5.6-6.0 | High.________| Moderate.

100 100 | 95-100 | 95-100 41-50 11-20 | 0.20-0. 63 0. 19-0. 21 6.1-6.5 | High.________ Moderate.

100 100 | 95-100 | 90-95 30-40 5-10 | 0.63-2.0 0. 19-0. 21 6.1-6. 5} High_________ Moderate.

100 100 | 95-100 | 85-95 70-90 40-60 <0.06 | 0.14-0. 16 5.6-7.83 | High_._______ High.
60-85 50-80 | 30-50 15-25 2 NP 2 NP >20.0 | 0.07-0.09 5.6-6.5 | Low_________ Low.
40-60 40-50 | 20-30 0-5 2 NP 2 NP >20.0 | 0.03-0.05 56-6.5| Low_________ Low.

100 | 95-100 | 90-95 80-95 30-40 5-10 | 0.63-2.0 0. 19-0. 21 5.6-6.0 | High_________ Moderate.

100 100 | 90-95 85-95 50-60 11-20 | 0.06-0. 2 0. 15-0. 17 5.6-6.0 | High___._____ High.

100 100 | 95-100 | 85-95 35-40 11-15 ¢+ 0.63-2.0 0. 19-0. 21 6.1-6. 6 | Moderate_____ Moderate.

100 | 95-100 | 85-95 80-85 30-40 5-10 | 0.63-2.0 0. 19-0. 21 5.6-6.0 4 Low_________ Low.
75-90 70-85 60-80 | 40-50 35-40 11-15 | 0.63-2.0 0.10-0.12 | 5.6-6.0 | High_________ Low.
60-75 60-70 | 45-65 | 40-50 41-50 11-20 | 0.20-0.63 | 0.14-0.16 5.6-6.0 | High.________| Low.
15-30 10-20 5-20 5-15 41-50 11-20 | 0.20-0.63 | 0.03-0.05 5 1-5.5 | High_.______. Low.

100 100 | 95-100 | 80-90 34-40 5-15| 0.63-2.0 [*0.20-0.23 | 5.6-6.5 | Low_________ Low.

100 100 | 95-100 | 40-50 2 NP 2NP | 0.63-2.0 0.13-0.15 | 6.1-6.5 | Low_________ Low.

100 100 | 95-100 | 85-95 30-40 5-10 | 0.63-2.0 0. 19-0. 21 5.6-6.0 | High_________| Low.

100 100 | 95-100 | 80-90 41-50 11-20 | 0. 06-0. 2 0.15-0.17 | 6.1~-7.3 | High_________ High.

100 100 | 95-100 | 80-90 2 NP 2 NP | 0.20-0.63 | 0.19-0.21 6.1-7.3 | High.________| Low.
8085 70-80 | 70-80 65-75 30-40 5-10 | 0.20-0. 63 0.16-0.18 | 5.1-6.0 | High________ Moderate.
75—85 70-80 | 60-80 50-75 60-80 41-50 <0.06 | 0.10-0.14 | 6.1-6.5 | High_________ High.
25-60 15-50 10-50 10-35 25-40 2-10 | 0.20-0. 63 0.06-0.12 [ 6.1-7.3 | High_________ Low.

100 | 90-95 85-95 70-90 35-40 11-15 | 0.20-0. 63 0.19-0. 21 5.6-6.5 | High____.____ Moderate.

100 100 | 90-95 | 60-90 50-60 11-25 | 0. 20-0. 63 0.14-0.16 | 5.1-6.0 | High.._______ High.

100 100 | 95-100 | 90-100 30-40 5-10 | 0.20-0.63 [¢0.23-0.25 | 5.6-6.0 { High_________ Low.

100 100 | 95-100 | 90-100 60-80 41-50 <0.06 | 0.038-0.05| 6.1-6.5 | High_________ High.

100 100 | 95-100 | 90-100 25-40 2-10 | 0.20-0. 63 0. 20-0. 23 6.1-6.5 | High_________ Moderate.
95-100 | 90-95 | 85-95 80-90 30-40 11-20 | 0.63-2.0 |*0.16-0.18 | 5.6-6.5 | High_________| Moderate.
95-100 | 85-95 75-85 70-85 60-80 40-50 { 0. 06-0. 2 0.13-0.16 | 6.1-6.5 | High_________ High.
25-55 20-50 10-25 10-15 2 NP 2 NP | 2.00-6.3 0.05-0.08 | 6.1-6.5 | Low________. Low.

100 | 95-100 | 90-95 90-95 30-40 5-10 | 0.63-2.0 0.19-0.21 | 5.6-6.5 | High_________| Moderate.

100 100 | 95-100 | 95-100 60-80 41-50 <0.06 | 0.03-0. 05 6.1-7.3 | High_._______ High.
90-100 | 85-100 | 65-95 50-75 25—40 2-10 | 0.63-2.0 0.16-0. 18 | 5.1-5.5 | Moderate_____ Low.
75-85 70-80 60-75 | 45-60 25-40 2-10{ 0.63-2.0 0.12-0. 14 | 4.5-5.0 | Moderate...__| Low.
30-80 25-75 20-70 15-60 25-40 2-10 1 0.63-2.0 0. 06-0. 12 | 4.5-5.0 | Moderate.____ Low.
75-85 70-80 65-75 50-60 25-40 5-10 | 0.63-2.0 0.15-0.17 | 5.1-5.5 | Low_________ Low.
30-55 25-50 10-35 0-5 2NP 2NP >20.0 0.03-0.05 | 4.5-5.0 | Low____.____ Low.
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TasLE 4.—FEstimated engineering
Classification
Hydro- | Depth | Depth to | Depth |__
Soil series and map symbols logic to bed- | seasonal from
group rock |high water| surface
table USDA texture Unified AASHO
In. In. In.
Hullt (HTD, HTE, HTF, HuB, B 40-60 ®) 0-55 | Clay loam and silty clay loam_| CL A-6
HuD). 55 | Weathered sandstone,
Jory (JoB, JoC, JoD, JoE)_._____ C 60+ ®) 0-63 | Silty clay loam, silty clay, ML or CL. | A-7
and clay.
Kinney (KCD, KCF, KCG)______- B 40-60 ®) 0-53 Colbbly loam, cobbly clay SM A-5
oam.
53 | Weathered agglomerate.
Labish (La)e oo e D 72+ 0-16 0-60 | Silty clay and clay________.__ OH A-7
MeAlpin (MaA, MaB) o _________ C 60-+| 16-30 0-14 | Silty clay loam ______________ ML or CL. | A-6
14-65 | Silty clay, silty clay loam__.__ ML or CL | A-7
MeBee (Mb) oo oo B 724 24-30 0-65 | Silty clay loam and elay CLor ML | A-6
loam.
MeCully (McB, McC, McD, McE, | C 40+ ® 0-10 { Clayloam__________________ MH A-5
MID, MmE, MUE, MUF, 10-57 | Clay._______ . _______ ML or MH | A-5
M UG).
Minniece (MYB) - .o __.__ D 60 0-6 0-15 | Silty clay loam______________ ML or CL. | A-6
15-60 | Clay.___—_____________ "7 MH A7
Nekia (NeB, NeC, NeD, NeE, C 20-40 ® 0-18 | Silty clay loam, clay_________ ML or CL | A-6
NeF, NkC, NsE, NsF). 1836 | Clay_______________________ ML or GC | A-5
36 | Weathered rock.
Newberg (Nu, Nw) ______________ B 724+ 60+ 0-60 | Fine sandy loam, sandy SM A-4 or A-2
loam.
Salem (Sa). . o ___. B 72+ 72 0-30 | Gravelly silt loam, gravelly ML, SMor | A-7
silty clay loam. GM
30-60 | Very gravelly sand______.____ GP A-1
Salkum (SkB, SkD, SIB)__________ C 72+ ®) 0-14 | Silty clay loam. _____________ ML or CL. | A-6
1440 | Silty elay___________________ CH A-7
40-65 | Silty clay loam, gravelly ML or CL | A-6
and cobbly clay loam.%
Santiam (SnA, SnB, SnC)..._____ C 40 6-24 0-13 | Siltloam.__________________ ML A-4
13-30 | Heavy silty clay loam_._______ ML or CL | A-6
30-60 | Silty clayand elay_.._.______ CH A-7
Semiahmoo (So) . . _______._ D 724 0-14 0-30 | Muck. ______ . ___.__ Pt | ..
3060y Peat .. ___________________ Pt .
Sifton (St). . . B 72+ 604 0-24 | Gravelly loam____.__________ SMor GM | A4
24-60 | Very gravelly and cobbly GP A-1
sand.
Silverton (SuC, SuD) oo oo C 20-40 (®) 0-16 | Siltloam._____________.__.___ ML A4
16-37 | Silty clay loam, gravelly CL or GC A7
silty clay.
37 | Weathered basalt.
Stayton (SvB) .. ______ D 15-20 ®) 0-20 | Silt loam.___________________ ML A-4
20 | Hard basalt.
*Steiwer (SCE, SwB, SwD)_____._. C 20-40 @®) 0-21 | Siltloam.___________________ ML A4
(For Chehulpum part of 21-32 | Silty clay loam______________ ML or CL. | A-7 or A6
SCE, see Chehulpum 22 | Hard sandstone.
series.)

See footnotes at end of table.
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Percentage passing sieve—
Available Corrosivity
Liquid | Plasticity Perme- water Reaction | for untreated Shrink-swell
No. 41 No. 10 | No. 40 | No. 200 limit index ability capacity steel pipe potential
(4.7 (2.0 (0.42 (0.074
mm.) mm.) mm.) mm.)
In.fhr. In.[in. of soil pH
100 85-95 75-95 65-75 30-40 11-20 0. 20-0. 63 0. 19-0. 21 4. 5-6. 0 | Moderate--___ Moderate.
100 100 | 80-95 65-90 41-50 15-20 0. 20-0. 63 0. 15-0. 17 4.5-6.0 | High____.__.___ Moderate.
55-80 50-75 40-60 35-50 45-65 3-10 0.63-2. 0 0. 13-0. 16 4.5-5.5 | High______.___ Low.
100 100 | 95-100 | 85-95 50-60 11-25 0. 06-0. 2 0. 20-0. 25 4.5-7.3 | High ________ High.
100 100 | 85-95 75-90 35-40 11-15 0. 63-0. 2 0.19-0. 21 5.1-6.0 | High______.___ Moderate.
100 100 | 95-100 | 90-95 41-50 11-20 0. 20-0. 63 0. 15-0. 17 5.1-6.0 | High_________ High.
100 100 | 95-100 | 85-95 3540 11-15 0. 63-0. 2 0. 19-0. 21 5.6-6.5 | High_________ Moderate.
100 85-100 | 65-75 50-60 51-55 5-10 0. 63-0. 2 0. 17-0. 21 5.1-5.5 | High_________ Low.
90-100 85-100 | 80-95 60-70 45-55 5-10 0. 20-0. 63 0. 14-0. 16 4,5-5.0 | High_________ Moderate.
100 95-100 | 95-100 | 85-95 35-40 11-15 0. 20-0. 63 0.19-0. 21 5.6-6.0 | High_________ Moderate.
100 100 | 95-100 | 75-95 51-60 15-25 <0. 06 0. 06-0. 08 5.6-6.0 | High_ ________ High.
100 85-100 | 85-95 70-80 35-40 11-15 0. 20-0. 63 0.17-0. 21 5 1-6.0 | High_________ Low.
70-100 50-100 | 50-90 40-75 41-45 5-10 0. 20-0. 63 0. 09-0. 16 5.1-5.5 | High_________ Moderate.
100 100 | 60-70 30-40 NP NP 2.0-6.3 0.11-0. 13 5.6-7.3 | Low_._._____ Low.
55-95 50-90 45-80 40-70 41-50 11-20 0. 63-2. 0 0. 12-0. 17 6. 1-7. 3 | Moderate__-_- Low to
moderate.
20-65 15-65 5-15 0-5 NP NP >20.0 0. 03-0. 05 6.1-6.5 | Low___.______ Low.
85-95 90-95 80-90 70-80 30-40 11-15 0. 20-0. 63 0. 18-0. 20 4.5-5.5 | High__._.__.__ Low.
85-95 90-95 80-90 70-80 41--50 15-20 0. 20-0. 63 0. 15-0. 17 4.5-5.5 | High____.____ Moderate.
85-95 90-95 80-90 70-80 30-40 11-15 0. 06-0. 20 0. 15-0. 17 4.5-5.0 { High..___..__. Low.
100 100 | 80-90 70-80 30-40 5-10 0. 63-2. 0 0. 19-0. 21 5.6-6.0 | High__..____. Low.
100 100 | 85-95 75-85 30-40 11-15 0. 20-0. 63 0.17-0. 19 5 1-6.0 | High__.______ Moderate.
100 95-100 | 80-90 70-80 50-60 30-40 0. 06-0. 2 0. 14-0. 16 5.1-5.5 | High_._______ High.
______________________________________________________ 0.63-2. 0 0. 20-0. 50 5.6-6. 5 | High___._.____| High shrink;
low swell.
______________________________________________________ 0.63-2. 0 0. 25-0. 50 6. 1-6. 5 | High...___.___{ High shrink;
low swell.
65-80 60-75 50-60 35-50 2 NP 2 NP 2. 0-6. 3 0.12-0. 14 6.1-7.3 | Low______.__ Low.
35-45 30-40 10-20 0-5 2 NP 2 NP >20.0 0. 03-0. 05 5.6-6,0 | Low._._____.__ Low.
100 100 | 80-90 70-80 30-40 5-10 | 0.63-2.0 0. 19-0. 21 5 6-6.0 | Low______.___ Low.
55-90 50-85 40-70 35-60 41-50 15-20 | 0. 20-0. 63 0. 13-0. 15 5.6-6.0 | High__.__.____ Mode}r;ate to
high.
100 100 | 85-95 80-90 30-40 5-10 1 0.63-2.0 0. 18-0. 21 5.6-6.0 | Low_._______ Low.
100 95-100 | 85-95 75-85 30-40 5-10 0. 63-2. 0 0. 19-0. 21 5.1-6. 0 | High...._____ Moderate.
100 95-100 | 85-95 80-90 30-45 5-15 0. 20-0. 63 0. 19-0. 21 5.1-6.5 | High._...____. Moderate.
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TABLE 4.—FEstimated engineering

Classification
Hydro- | Depth | Depth to | Depth |__
Soil series and map symbols logic | tobed- | seasonal from
group rock |high water| surface
table USDA texture Unified AASHO
In. In. In.
Waldo Wa)_ .- ______ ______ D 60+ 0-6 0-10 | Silty clay loam______________ ML or CLL. | A-6
10-60 | Clay and silty clay . . ___.____ MH A-7
Wapato (We) oe o _ D 72+ 0-6 0-60 | Silty clay loam______________ ML or CL | A-6
Whetstone (WHE, WHF, WHG)..| B 20-40 ® 0-38 | Stony loam _________________ GM A—4 or A-2
38 | Basalt.
Willamette (WIA, WIC)__________ B 724 72+ 0-24 | Siltloam.___________________ ML A-4
24-54 | Silty clay loam, silt loam _____ ML or CL. | A-7
54-65 | Silt loam . _________________ ML or CL A-6
Witzel (WtE) oo ______ D 12-20 ¢ 0-19 | Very stony silty clay loam____] GCor CL. | A-6 or A-2
19 | Basalt.
Woodburn (WuA, WuC, WuD)__.| C 72+ 30+ 0-17 | Siltloam.__________________ ML A-4
17-32 | Silty elay loam_...__________ ML or CL | A-4
32-68 | Silfloam.__.____________.___ MLor CL | A-5

! Includes material larger than 3 inches in diameter.
2 NP= Nonplastic.
3 Water table is not a restricting factor.

TaBLE 5.—FEngineering interpretations

[Alluvial land (Ad), Stony rock land (Sy), and Terrace escarpments (Te) are umitted from table because their properties are too variable
made up of two or more kinds of soil. The soils in such mapping units may have different properties and limitations, and for this reason

Suitability as source of— Soil features affecting—
Soil series and
map symbol Trafficability
Topsoil Sand Gravel Road fill Highway (off road for Winter
location heavy equip- grading
ment)
Abiqua (AbA, AbB)__| Good to a Not suit- Not suit- Poor: sub- Moderately Low shear Plastic when
depth of able: able: soil is slow perme- strength; wet; difficult
21 inches. thick thick plastic and ability; high low to mod- to excavate.
over- over- has high shrink-swell erate bearing
burden. burden. shrink-swell potential; capacity;
potential; plastic; high moderately
A-6 and frost-heave slow permea-
A-7 mate- potential. bility.
rial.

Amity (Am)o_______ Good_____ Not suit- Not suit- Fair to poor: | Seasonal high Wet in winter Water table at
able: able: subsoil is water table and spring; depth of 6 to
thick thick plastic and in winter and low shear 12 inches;
over- over- has mod- spring; mod- strength and somewhat
burden. burden. erate erately slow bearing poorly

shrink- permeability; capacity; drained;
swell moderate moderately slightly diffi-
potential; shrink-swell slow perme- cult to

A-4 and potential. ability. excavate;
A-7 mate- plastic where
rial. wet.
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Percentage passing sieve—
Available Corrosivity
Liquid Plasticity Perme- water Reaection | for untreated Shrink-swell
No. 41 No. 10 | No. 40 | No. 200 limit index ability capacity steel pipe potential
(4.7 (2.0 (0.42 (0.074
mm.) mm.) mm.) mim.)
In.fhr. In.Jin. of soil pH

100 100 | 95-100 | 85-95 35-40 11-15 | 0.20-0.63 | 0.19-0.21 5.6-6.0 | High.._______ Moderate.

100 100 | 90-95 80-90 51-60 15-25 0. 06-0. 2 0. 14-0. 17 5.6-6.5 | High_..______ High.

100 100 | 95-100 | 80-90 35—-40 11-15 0. 20-0. 63 0. 19-0. 21 6.1-6.5 | High_._______ Moderate.
55-80 50-75 | 40-60 | 30-50 30-40 5-10 | 0.63-2.0 0.12-0.14 | 4 0-5.5 | High_._______ Low.
95-100 | 95-100 | 95-100 | 95-100 35-40 5-10 | 0.63-2.0 0. 19-0. 21 5.6-6. 5 | Moderate.____| Low.

100 100 | 95-100 | 95-100 41-50 15-25 0. 63~2. 0 0. 19-0. 21 6. 1-6. 5 | Moderate.____| Moderate.

100 100 100 | 95-100 3640 11-15 0. 63-2. 0 0. 19-0. 21 6. 1-6. 5 OW_ o oo Low.
30-80 25-75 | 20-65 20-60 35-40 15-20 | 0.20-0.63 | 0.08-0.10 | 5. 6-6.0 | Moderate..___| Low.
95-100 | 90-95 | 85-95 70-80 25-30 2-5 0.63-2. 0 0. 19-0. 21 5.6-6. 5 | Moderate_____| Low.

100 100 | 95-100 | 70-80 25-385 5-10 0. 63-2. 0 0.19-0. 21 5.6-6.0 | High_._______ Moderate.

100 100 | 95-100 | 80-90 30-40 11-15 | 0. 06-0. 2 0. 19-0. 21 5.6-6.0 | High._.______ Low.

¢ Values were obtained by multiplying the bulk density by the difference in

atmospheres.

5 Gravel and cobblestones are highly weathered.

for specified uses

moisture held at tension of ¥4 atmosphere and at 15

for rating and require onsite investigation. An asterisk in the first column indicates that at least one mapping unit in this series is

it is necessary to follow carefully the instruetions for referring to other series that appear in the first column of this table]

Soil features affecting—Continued

Farm ponds

Foundations for Dikes Agricultural Irrigation Terraces and Grassed

low buildings Reservoir Embankment drainage diversions waterways

area

Low shear Low to mod- Moderately Low shear Moderately Moderate Moderately High available
strength; erate sta- slow per- strength; slow per- intake rate; slow per- water
high shrink- bility ; semi- meability ; semipervious meability ; high avail- meability. capacity;
swell poten- pervious to in some to impervi- ditchbanks able water vegetation
tial; medium impervious places ous where stable; high capacity. fairly easy
compressi- where com- gravel is compacted; corrosion to establish.
bility; mod- pacted; high at depths low to mod- potential.
erately slow shrink-swell below 40 erate sta-
perme- potential. inches. bility; high
ability. shrink-swell

potential;
medium
compressi-
bility.

Low shear Low stability; Moderately Low shear Natural High avail- Not appli- High avail-
strength; semipervi- slow per- strength and drainage- able water cable. able water
moderate ous to im- meability ; stability; ways in- capacity; capacity;
shrink-swell pervious seasonal semipervi- adequate; moderate vegetation
potential; where com- high water ous to im- seasonal intake rate. easy to
medium pacted; table. pervious high water establish.
compressi- moderate when com- table;
bility ; mod- shrink-swell pacted; medi- moderately
erately slow potential; um com- slow per-
permeabil- cracks where pressibility; meability.
1ty ; seasonal dry. moderate
high water shrink-swell
table at potential.
depth of 6
to 12 inches.
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Bashaw (Ba)_._______ Poor to not | Not suit- Not suit- Poor: very Very slow per- Low shear High water
suitable: able: able: plastie; meability; strength; table; poor
thick thick thick high high shrink- high bearing drainage;
clay. clay clay shrink- swell poten- capacity; difficult to

over- over- swell po- tial; seascnal very slow excavate;

burden. burden. tential; high water permeability; very plastic
A-7 mate- table. seasonal high where wet.
rial. water table.

Camas (CaYencccouaoo Not suit- Poor: ex- Good. .. ___ Good: mnon- | Very rapid per- | High shear Nonplastie;
able: cessive plastic; meability; strength and easy to ex-
exceszive gravel. low shrink- low shrink- bearing ca- cavate; sub-
gravel. swell po- swell poten- pacity; very ject to over-

tential; tial; subject rapid perme- flow.
A-1 mate- to overflow. ability.
rial

Chehalem (CeC).____ Good ... __ Not suit- Not suit- Fair to poor: | Slow permea- Low shear Poor traffica-
able: able: high bility; high strength; low bility ; water
thick thick shrink- shrink-swell to moderate table at depth
over- over- swell po- potential; bearing ca- of 6 to 16
burden. burden. tential; seasonal high pacity; slow inches;

plastie; water table; permeability; plastic when
very low unstable in seasonal high wet; difficult
shear cuts and water table to excavate.
strength; ditches; at depth of

seasonal plastic. 6 to 16

high water inches.

table at

depth of 6

to 16

inches; A~4

to A-7

material.

Chehalis (Ch)..___._ Good.______ Not suit- Not suit- Poor: plastic Moderate per- Very low shear Poor traffica-
able: able: when wet; meability and strength: low bility; plastie
thick thick very low shrink-swell to moderate when wet and
over- over- shear potential; bearing ca- difficult to
burden. burden. strength; poor stability; pacity; mod- excavate.

— plastie. erate per-
material. meability.
Chehulpum_________ Good______ Not suit- Not suit- Fair: low Moderate per- Very low shear Poor traffica-
(Mapped only in able. able. stability; meability; strength; low bility; 3 to 40
an undifferen- A4 low shrink- bearing ca- percent
tiated unit material. swell poten- pacity; mod- slopes.
with Steiwer tial; low erate per-
soils.) stability. meability.
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Low shear Moderate Very slow Low shear Very slow Slow intake Not appli- High to mod-
strength; stability; permeabil- strength; im- permeabil- rate; mod- cable. erate avail-
very high impervious ity ; season- pervious ity; ditch- erate to able water
compress- where com-~ al high where com- banks high avail- capacity;
ibility; very pacted; high water table. pacted; very unstable; able water vegetation
slow perme- shrink-swell high com- seasonal capacity. difficult to
ability; potential; pressibility; high water establish;
seasonal cracks where moderate table. dense clay.
high water dry. stability;
table. cracks where

dry.
Subject to High stability; Very rapid High shear Subject to Very rapid Not appli- Very low
overflow. very pervious permeabil- strength; overflow. intake rate; cable. available

where com- ity; gravel very pervious very low water
pacted; low is below where com- available capacity;
shrink-swell surface pacted; very water vegetation
potential. layer. glight com- capacity; difficult to

pressibility; low fertil- establish.

high stabil- ity ; subject

ity; low to overflow.

shrink-swell

potential.

Very low shear | Low stability; Slow permea~ | Very low shear Slow permea- | High avail- Slow permea- | High avail-
strength; semipervious bility; sea- strength; bility; sea- able water bility. able water
high shrink- to impervious sonal high semipervious sonal high capacity; capacity;
swell poten- where com- water table to impervious water moderate vegetation
tial; water pacted; high at depth of where com- table at intake rate; fairly easy
table at shrink-swell 6 to 16 pacted; me- depth of 6 water table to estab-
depth of 6 potential; inches; dium to high to 16 at depth of lish.
to 16 inches; cracks when weathered compressibi- inches; un- 6 to 16
slow perme- dry. sedimen- lity; low sta- stable inches;
ability. tary rock bility; high ditceh- 2to 12

below shrink-swell banks; percent
solum. potential. seepage. slopes

Very low shear | Low stability; Moderate Very low shear Well drained._j Very high Not applica- High available
strength; semipervious permeabili- strength; available ble. water ca-
moderate to impervious ty; strata semipervious water ca- pacity;
shrink-swell where com- of sand or to impervious pacity; vegetation
potential; pacted; mod- gravel can where com- moderate easy to
medium to erate shrink- occur at pacted; me- intake establish.
high com- swell poten- depth of 40 dium to high rate.
pressibility; tial; cracks inches or compressi-
poor resist- when dry. more. bility; low
ance to stability;
piping. moderate

shrink-swell
potential.

Very low shear | Low stability; Moderate Very low shear Moderate Moderate Bedrock at Very low
strength; low shrink- permea- strength; permea- intake depth of 10 available
low shrink- swell poten- bility; bed- semipervious bility. rate; very to 20 water ca-
swell poten- tial; semiper- rock at to impervious low avail- inches. pacity;
tial; medi- vious to depth of 10 where com-~ able water vegetation
um to high impervious to 20 pacted; me- capacity. fairly dif-
compressi- where com- inches. dium to high ficult to
bility; bed- pacted. compressi- establish;
rock at bility; low bedrock at
depth of 10 stability. depth of 10

to 20 inches.

to 20 inches.
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Clackamas {CKk)...__ Poor to not { Poor to not | Good..__.__ Poor to fair: Moderately Moderate shear | Good traffica-
suitable: suitable: moderate slow permea- strength; bility; water
too much too much shear bility; low high bearing table at depth
gravel. gravel strength; shrink-swell capacity; of 6 to 16

and fine A-6 and potential; sea- moderately inches.
material. A-T7 sonal high slow perme-
material. water table. ability.

Cloguato (Cm)______ Good_._._. Not suit- Not suit- Fair: very Moderate per- Very low shear Poor traffica-
able: able: low shear meability; strength; bility; diffi-
thick thick strength; low shrink- low bearing cult to exca-
over- over- A4 swell poten- capacity; vate; subject
burden. burden. material. tial; low moderate per- to overflow.

stability. meability.

Concord (Co)a.—o-- Fair to Not suita- Not suita- Poor to fair: Slow permea- Very low shear Poor trafficabil-
good: ble: ble: very low bility; high strength; low ity ; seasonal
silty clay thick thick shear shrink-swell to moderate water table 6
subsoil. over- over- strength; potential; bearing ca- inches or less

burden. burden. A-4 to A-7 seasonal high pacity; slow below surface;
magterial. water table; permeability. plastie when
low to mod- wet and
erate stabil- difficult to
ity: plastic. excavate.

Courtney (Cu)wua---- Poor. ... __ Poor to not | Good.__.__ Good to poor:| Very slow per- Moderate shear | Fair trafficabil-
suitable: moderate meability; strength; ity; seasonal
excessive shear high shrink- high bearing high water
gravel strength; swell poten- capacity; table 6 inches
and fine A-2 to A-T7 tial; high very slow or less below
material. material. stability. permeability. surface; plas-~

tic when wet
and difficult to
excavate.
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Moderate High stability; Moderately Moderate shear | Moderately Moderate Not appli- Low available
shear semipervious slow per- strength; slow per- intake cable. water ca-
strength; to impervious meability; semipervious meability; rate; low pacity;
low shrink- where com- water to impervious seasonal available vegetation
swell poten- pacted; low table at where com- high water water fairly difn-
tial; slight shrink-swell depth of 6 pacted; table; capacity; cult to
compressi- potential; to 16 slight com- stable somewhat establish.
bility; mod- poor resist- inches; pressibility; diteh- poor
erately slow ance to compact high stability. banks. drainage.
permeability. piping. gravel at

depth of 40
inches or
more.

Very low shear | Low stability; Moderate Very low shear Well drained..| Moderate in- | Not appli- High avail-
strength; low shrink- permea- strength; take rate; cable. able water
low shrink- swell poten- bility; semipervious high avail- capacity;
swell poten- tial; semi- strata of to impervious able water vegetation
tial; medium pervious to sand or where com- capacity. easy to
compressi- impervious gravel can pacted; me- establish.
bility ; mod- where com- oceur at dium com-
erate perme- pacted; poor depths of pressibility;
ability. resistance to 40 inches low stability;

piping. or more. low shrink-
swell poten-
tial; poor
resistance to
piping.

Very low shear | Low to moder- Slow permea- | Very low shear | Slow permea~ | Moderate in- | Not appli- High available
strength; ate stability; bility; sea- strength; bility; sea- take rate; cable. water ca-
high shrink- semipervious sonal high impervious to sonal high high avail- pacity;
swell poten- to impervi- water table semipervious water able water vegetation
tial; medium ous where 6 inches or where com- table. capacity; fairly easy
compressi- compacted; less below pacted; seasonal to establish.
bility; sea- high shrink- surface. medium com- high water
sonal high swell poten- pressibility; table 6
water table. tial. moderate to inches or

low stability; less below
high shrink- surface;
swell poten- clay at
tial; good to depth of
poor resist- about 19
ance to inches
piping. limits root
zone.

Moderate shear | High stability; | Very slow Moderate shear | Very slow Moderate in- | Not appli- Very low
strength; high shrink- permeabil- strength; permeabil- take rate; cable. available
high shrink- swell poten- ity; sea- impervious ity; sea- very low water ca-
swell poten- tial; imper- sonal high where com- sonal high available pacity;
tial; high vious where water table pacted; high water water ca- vegetation
water table; compacted. 6 inches or stability; table. pacity; sea- difficult to
slight com- less below slight com-~ sonal high establish.
pressibility. surface. pressibility; water table

good resist- 6 inches or

ance to less below

piping. surface;
clay at
depth of 12
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Cumley (CLD)._____ Fair: thin | Not suita- Not suita- Poor: low Moderately slow| Low shear Poor trafficabil-
silty clay ble: ble: shear permeability; strength; low ity; plastic
loam thick thick strength; high shrink- to moderate when wet and
surface over- over- A—6 and swell poten- bearing ca- difficult to
layer. burden. burden. A-7 ma- tial; slight to pacity; mod- excavate.

terial. gsevere frost erately slow
hazard; permeability;
seepage; low seepage.
stability.

Dayton (Da)..___.___ Fair: clay | Not suita- Not suita- Fair to poor: | Very slow per- Very low shear Poor trafficabil-
at depth ble: ble: very low meability; strength; low ity; plastic
of 12 to thick thick shear high shrink- bearing ca- when wet and
24 inches. over- over- strength; swell poten- pacity; very difficult to

burden. burden. seasonal tial; seasonal slow permea- excavate;
water table high water bility; sea- seasonal high
6 inches or table; low sonal high water table.
less below stability; very water table.
surface; plastie.
A-4 and
A-7 ma-
terial.
Hazelair (HaB, Fair: clay | Not suita- Not suita- Poor: very Slow permea- Very low shear Poor trafficabil-
HaD, HcD2). at depth ble: ble: low shear bility; high strength; low ity; perched
of 12 to clay sub- clay sub- strength; shrink-swell bearing ca- water table;
24 inches. soil and soil and A-6 and potential; pacity; slow plastic when
sedimen- sedimen- A-7 ma- seepage; low permeability; wet and
tary rock tary rock terial. stability; seepage. difficult to
sub- sub- very plastic. excavate.
stratum. stratum.

Henline (HEE, Not suit- Poor: ex- | Poor: pos-| Good: mod- | Moderately Moderate shear | Poor traffica~

HEF, HEG). able: cessive sible erate shear rapid permea- strength; bility; very
very stones source of strength. bility; low high bearing stony; 6 to 80
stony to and fine basalt shrink-swell capacity; percent slopes.
bedrock material for potential; moderately
of basalt. over bed- crushing. slight to mod- rapid per-

rock of erate sus- meability.
basalt. ceptibility to
frost heave.

Holcomb (Ho). ...._. Fair: ex- Not suit- Not suit- Fair to poor: | Very slow per- Very low shear Poor traffica-
cessive able: too able: very low meability; strength; low bility; high
fine ma- much thick shear high shrink- bearing water table;
terial at fine ma- over strength; swell poten- capacity; difficult to
depth of terial. burden. A-4 and tial; seasonal very slow excavate.

12 to 24 A-7 ma- high water permea-
inches. terial. table; low to bility ; sea-
moderate sonal high
stability; water table.
very plastic
subsoil.
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Low shear Low stability; Moderately Low shear Moderately Moderate in- | Moderately Vegetation
strength; semipervious slow per- strength; low slow per- take rate; slow per- fairly easy
high shrink- to impervious meability; stability; meability; high avail- meability. to establish.
swell poten- where com- seasonal semipervious seepage. able water
tial; high pacted; high water table to impervious capacity.
compressi- shrink-swell at depth of where com-
bility; water potential. 18 to 48 pacted; slight
table at inches. to medium
depth of 18 compressi-
to 48 inches. bility.

Very low shear { Low stability; Very slow Very low shear | Very slow Slow intake Not appli- Low available
strength; semipervious permeabil- strength; permeabil- rate; low cable. water ca-
high shrink- to impervious ity ; sea- semipervious ity; sea- available pacity;
swell poten- where com- sonal water to impervious sonal high water ca- vegetation
tial; high pacted; high table 6 where com- water pacity; fairly
compressi- shrink-swell inches or pacted; table. clay at difficult to
bility ; sea- potential; less below medium to depth of 12 establish.
sonal high cracks when surface. high com- to 24 inch-
water table; dry. pressibility; es limits
very slow low stability; root zone;
permeability. cracks when seasonal

dry; good high
resistance to water
piping. table.

Very low shear | Low stability; Slow permea- | Very low shear Slow permea- | Moderate Slow permea~ | Low available
strength; semipervious bility; strength; bility; intake rate; bility. water ca-
high shrink- to impervious perched semipervious perched low avail- pacity;
swell poten- where com- water to impervious water able water vegetation
tial; perched pacted; high table. where com- table; 2 to capacity; 2 fairly
water table; shrink-swell pacted; me- 20 percent to 20 per- difficult to
very high potential. dium to very slopes; cent slopes; establish.
compressi- high com- seepage. perched
bility. pressibility; water

low stability; table.
cracks when
dry.

Moderate shear | High stability; Moderately Moderate shear | Moderately Rapid intake | Not appli- Low available
strength; semipervious rapid per- strength; rapid per- rate; low cable. water capac-
low shrink- where com- meability. semipervious meability; available ity; vegeta-
swell poten- pacted; low where com- well water tion diffi-
tial; very shrink-swell pacted; very drained. capacity. cult to
slight com- potential; slight com- establish.
pressibility; poor resist- pressibility;

6 to 80 per- ance to high stability;

cent slopes. piping. poor resist-
ance to
piping.

Very low shear | Low to mod- Very slow Very low shear | Very slow Slow intake Not applica-~ Low available
strength; erate sta- permea- strength; permea- rate; low ble. water
high shrink- bility; semi- bility; sea- semipervious bility; sea- available capacity;
swell poten- pervious to sonal high to impervious sonal high water vegetation
tial; medium impervious water table. where com- water table. capacity; fairly easy
to high com- where com- pacted; medi- high water to estab-
pressibility; pacted; high um to high table. lish.
high water shrink-swell compressi-
table. potential; bility ; low to

subsoil has moderate
good resist- stability.
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Horeb:

(HRD) .o ... Fair: ex- Not suit- Poor to not | Fair: mod- High suscepti- Moderate shear | Fair traffica-
cessive able: shitable: erate shear bility to frost strength; bility; seep-
gravel at excessive excessive strength; heave; mod- high bearing age.
depth fine ma- fine ma- A—4 ma- erate per- capacity;
below 14 terial. terial. terial. meability; moderate
inches. low shrink- permeability;

swell poten- seepage.
tial; low sta-

bility; seep-

age.

(HSC, HSEM. ... Fair: ex- Poor: ex- [ Fair: Good to fair: | High suscepti- Moderate shear | Fair traflica-
cessive cesgive gravelly low shear bility to frost strength; bility ; seep-
gravel in gravel. sand at strength; heave; mod- high bea.ing age.
surface depth A-1 and erate per- capacity;
layer. below A-4 ma- meability; moderate

about 40 terial. low shrink- permeability;
inches. swell poten- seepage.

tial; low sta-

bility ; seep-

age.

Hullt (HuB, HuD, Fair to Not suit- Not suit- Poor: low Moderately Low shear Poor traffica-
HTD, HTE, good: able: able: shear slow per- strength; bility; plas-
HTR. clay excessive excessive strength; meability; moderate to tic when wet

loam sur- fine ma- fine ma- A—-6 ma- moderate high bearing and difficult
face terial terial terial. shrink-swell capacity; to excavate.
layer. over over potential; moderately

sand- sand- low sta- slow per-

stone. stone. bility. meability.

Jory (JoB, JoC, Fair: ex- Not suit- Not suit- Poor: A-7 Moderately Very low shear | Poor trafficabil-
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