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THIS SOIL SURVEY
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Consult **Contents’’ for parts of the publication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, foresters or
7 agronomists; for planners, community decision makers, engineers, developers,

builders, or homebuyers; for conservationists, recreationists, teachers, or students;
for specialists in wildlife management, waste disposal, or poliution control.



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

Major fieldwork for this soil survey was completed in 1982. Soil names and
descriptions were approved in 1983. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1982. This survey was
made cooperatively by the Soil Conservation Service, the Bureau of Land
Management, and the Oregon Agricultural Experiment Station. It is part of the
technical assistance furnished to the Linn County Soil and Water Conservation
District.

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

Cover: Aerial view of a part of the survey area used as woodland and agricultural land.
Nekia soils are in foreground, and Awbrig, Coburg, and Clackamas soils are in background.
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Management concerns. Potential productivity. Trees to
plant.

Recreational development (1able 7).......ceviiivieeiireicceercceererve e tesreeee s
Camp areas. Picnic areas. Playgrounds. Paths and trails.
Golf fairways.

Building site development (table 8) ........coovieecrrcriirercercceceee e
Shallow excavations. Dwellings without basements.
Dwellings with basements. Small commercial buildings.
Local roads and streets. Lawns and landscaping.

Sanitary facilities (1able 9)....cc.ccveeeeeereeee e e
Septic tank absorption fields. Sewage lagoon areas.

Trench sanilary landfill. Area sanitary landfill. Daily cover
for landfill.

Construction materials (table 10) .......cccoveeeeeeieeeeceee v
Roadfill. Sand. Gravel. Topsoil.

Water management (table 11) ... e
Limitations for—Pond reservoir areas; Embankments,
dikes, and levees. Features affecting—Drainage, Irrigation,
Terraces and diversions, Grassed waterways.

Engineering index properties (table 12) ..ot
Depth. USDA texture. Classification—Unified, AASHTO.
Fragments greater than 3 inches. Percentage passing
sieve number—4, 10, 40, 200. Liquid limit. Plasticily index.



Physical and chemical properties of the soils (table 13) .....cccccvevvcerenrcnnne.
Depth. Clay. Moist bulk densily. Permeability. Available
water capacity. Soil reaction. Shrink-swell potential,

Erosion factors. Organic matter.

Soil and water features (table 14).........ccocerivreeceeeececereer e
Hydrologic group. Flooding. High water table. Bedrock.
Potential frost action. Risk of corrosion.

Classification of the soils (table 15).........cccceveerireieereieireierecceete et
Family or higher taxonomic class.






Foreword

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

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

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

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

?@&@%

Jack P. Kanalz
State Conservationist
Soil Conservation Service
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LINN COUNTY AREA is in the west-central part of
Oregon. Albany, the county seat, has a population of
26,900. The survey area includes 956,560 acres, or
about 1,495 square miles, of private land and 143,483
acres, or about 379 square miles, of federally
administered land. Of this acreage, about 133,918 acres
is managed by the Bureau of Land Management and
9,565 by the Forest Service.

The survey area is principally that part of Linn County
that is not included in the Willamette National Forest.
Included in the area are those parts of the Willamette
Valley and the valleys of the North Santiam, South
Santiam, and Calapooya Rivers that are used for
intensive farming and community development. Rolling
foothills in the area rise abruptly from valley terraces and
extend in a general north-south direction, paralleling the
east side of the Willamette Valley. These areas are used
for limited cultivated farming, hay and pasture, and
community development. East of the rolling foothills, the
survey area is steep and mountainous and consists of
forest land. Elevation ranges from 185 feet near the
Willamette River to 4,966 feet at Galena Mountain, in the
Cascade Range. The survey area is mainly in the
Willamette Valley and Western Slope Cascade
Mountains major land resource areas (27).

An older survey, “Soil Survey of Linn County,
Oregon,” was published in 1924 (28). This earlier survey
covers a part of the present survey. The present survey,

however, updates the earlier survey and provides
additional information and larger maps that show the
soils in greater detail.

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

General Nature of the Survey Area

This section briefly discusses the natural resources;
physiography, relief, and drainage; farming; woodland,;
and climate of the survey area.

Natural Resources

The natural resources in the survey area are related to
water, minerals, soil, and timber. Clear mountain streams
and rivers provide habitat for several species of fish and
provide water for domestic use and hydroelectric power.
The natural and manmade lakes, as well as numerous
rivers and streams, provide many opportunities for
recreation. Dense stands of Douglas-fir and western
hemlock grow in the mountainous areas of the Cascade
Range. Gold has bezn mined in the mountains due north



of Cascadia, and there is still much goid panning taking
place both in Quartzville Creek and in the Calapooya
River. Lava flows and intrusive volcanic outcrops are
good sources of rock for construction of logging roads
and highways.

Physiography, Relief, and Drainage

On the broad flood plains along the Willamette and
Santiam Rivers, in the western and northern parts of the
survey area, the soils are well drained to excessively
drained, except for the soils in remnant channels that
have been filled with sediment. The soils on terraces
adjacent to the flood plains are well drained; however,
internal drainage problems increase as the terraces
broaden and become more nearly level to depressional.
Elevation of these flood plains and terraces ranges from
125 feet along the Willamette River and the western
boundary of the survey area to 900 feet along the North
Fork of the Santiam River and the northern boundary of
the survey area.

Adjacent to the broad terraces of the Willamette Valley
to the west and the mountainous uplands of the western
part of the Cascade Range to the east are low foothills
that range in elevation from 300 to 1,400 feet. The soils
in these areas are well drained to poorly drained, are in
gently sloping areas on low plateaus to steeply sloping
areas on side slopes, and formed in material derived
from igneous or sedimentary rock. The South Santiam
and Calapooya Rivers dissect these low foothills in the
central and southern parts of the survey area and form
major valleys that have both narrow flood plains and
stream terraces. Minor streams such as Thomas,
Crabtree, and Cochran Creeks dissect the low foothills
and form minor valleys characterized by narrow stream
terraces of recent alluvium.

The mountainous uplands of the western part of the
Cascade Range include the eastern half of the survey
area and have elevations of as much as about 5,000
feet. Mt. Jefferson, Three-Fingered Jack, and Mt.
Washington mark the eastern boundary of Linn County
and have elevations of 10,497, 7,847, and 7,794 feet,
respectively. The Cascade Range formed from volcanic
material such as hard basalt and soft pyroclastic and
sedimentary material. Volcanic ash covers much of the
higher areas. The differences in the hardness of these
materials have influenced the rate of dissection; thus,
these areas are characterized by gently sloping soils on
high plateaus and steep to very steep soils on canyon
walls and side slopes. Steep headwalls and rolling slump
blocks are indicative of the slumping problems
encountered in some areas of the Cascade Range. All
parts of the Cascade Range in the survey area are
drained by tributaries of the Willamette River. The upper
valleys of the tributaries are narrow and have stream
terraces of recent origin. The streams are characterized

Soil Survey

by waterfalls and numerous rapids until they reach the
Willamette Valley, which is nearly level.

The U.S. Army Corps of Engineers has built flood
control dams on the North, South, and Middle Forks of
the Santiam River. These structures have controlled
flooding in the lower reaches of the valleys, especially
those of the Willamette Valley. Many areas that were
active flood plains in the past are no longer subject to
flooding.

Farming

Farming in the survey area is limited to the valleys and
lower foothills adjacent to valley terraces. The soils on
the flood plains in the area are used for cash crops such
as snap beans, sweet corn, mint, strawberries, carrots,
and garlic. The soils on terraces are used for many of
the same crops, but they are also used for small grain
and grass seed production. Grass seed has become the
main crop on the poorly drained soils, which are
extensive throughout the western part of the survey
area. Dairy cattle, beef cattle, and sheep are raised on
the valley terraces, high terraces, and foothills in the
area,; fruit and nuts are grown mainly on the well drained
soils on terraces and foothills; wheat, oats, barley, hay,
and pasture are grown on most of the soils in the
agricultural areas; and Christmas tree farming is
expanding on most of the better drained soils in the
valleys and foothills. Water for irrigating farm crops
generally is pumped from wells or from nearby rivers and
streams.

Woodland

The survey area is one of the better timber growing
areas in North America. About 56 percent of the area is
classified as commercial forest land. About 80 percent of
the commercial forest land is privately owned. The rest is
publicly owned; of this about 14 percent is admininstered
by the Bureau of Land Management, 5 percent by the
state and county, and 1 percent by the Forest Service.

The principle forest cover type is the Pacific Douglas-
fir type, which typically includes small amounts of
western hemlock and western redcedar. The other
dominant forest cover types are the Douglas-fir-western
hemlock type at intermediate elevations and the Pacific
silver-fir-hemlock type at the higher elevations. Nobel fir
and Douglas-fir commonly are present in areas of this
forest cover type, and some stands of mountain hemlock
is present instead of western hemlock. Stands of Oregon
white oak, bigleaf maple, and red alder can be harvested
for specialty purposes such as furniture, fuelwood, and
chips.

The forest land in the survey area is protected by fire
by the state department of Forestry, by the Forest
Service, and by local fire districts. The increasing
population and subsequently increasing recreational
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activities in the area make accidental fires a constant
threat, especially during dry summers.

Climate
By the Nationa! Ciimatic Center, Asheville, North Carolina.

The survey area is characterized by a temperate
climate. Summers are fairly warm, but hot days are rare.
Winters are cool, but snow and freezing temperatures
are not common except at higher elevations. Rainfall is
extremely light in summer, so crops growing actively
during this period need irrigation. Several weeks often
pass without precipitation. Rains are frequent during the
rest of the year, especially late in fall and in winter.

Table 1 gives data on temperature and precipitation in
the survey area, as recorded at Albany for the period
1951-74, at Cascadia for the period 1951-79, and at
Detroit for the period 1953-77. Table 2 shows probable
dates of the first freeze in fall and the last freeze in
spring. Table 3 provides data on length of the growing
season.

in winter, the average temperatures at Albany,
Cascadia, and Detroit are 42, 40, and 37 degrees,
respectively, and the average daily minimum temperature
is 35 degrees at Albany, 32 degrees at Cascadia, and 29
degrees at Detroit. The lowest temperature, -6 degrees,
occurred at Albany on December 9, 1972. In summer,
the average temperature is 64 degrees at Albany, 63
degrees at Cascadia, and 64 degrees at Detroit and the
average daily maximum temperature is about 78
degrees. The highest recorded temperature, 103
degrees, occurred at Albany on July 28, 1958.

Growing degree days, shown in table 1, are equivalent
to heat units. During the month, growing degree days
accumulate by the amount that the average temperature
each day exceeds a base temperature (40 degrees F).
The normal monthly accumulation is used to schedule
single or successive plantings of a crop between the last
freeze in spring and the first freeze in fall.

The total annual precipitation is 42 inches at Albany,
62 inches at Cascadia, and 88 inches at Detroit. Of this,
20 to 25 percent usually falls in April through September,
which includes the growing season for most crops. The
heaviest 1-day rainfall during the period of record was
3.37 inches at Detroit on January 28, 1965.
Thunderstorms occur on about 5 days each year, and
most occur in summer.

Average seasonal snowfall is 12 inches at Cascadia
and 25 inches at Detroit. The greatest snow depth at any
one time during the period of record was 61 inches at
Detroit, 17 inches at Cascadia, and 9 inches at Albany.
On an average, Albany has 1 to 2 days with at least 1
inch of snow on the ground, but the number of such
days varies greatly from year to year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 90 percent. The percentage of possible

sunshine is 65 percent in summer and 25 percent in
winter. The prevailing wind is from the northwest.
Average windspeed is highest, 9 miles per hour, in
winter.

In most winters, one or two storms over the whole
area bring strong and sometimes damaging winds, and in
some years the accompanying heavy rains cause serious
flooding. Every few years, either in winter or summer, a
large invasion of a continental airmass from the east
causes abnormal temperatures. In winter several
consecutive days are well below freezing; in summer a
week or longer is sweltering.

How This Survey Was Made

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

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

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

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted color, texture, size,
and shape of soil aggregates, kind and amount of rock



fragments, distribution of plant roots, reaction, and other
features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. Soil taxonomy (26), the system of
taxonomic classification used in the United States, is
based mainly on the kind and character of soil properties
and the arrangement of horizons within the profile. After
the soil scientists classified and named the soils in the
survey area, they compared the individual soils with
similar soils in the same taxonomic class in other areas
so that they could confirm data and assemble additional
data based on experience and research.

While the soil survey was in progress, samples of
some of the soils in the area were collected for
laboratory analyses and for engineering tests. Soil
scientists interpreted the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties to determine the expected behavior of
the soils under different uses. Interpretations for all of
the soils were field tested through observation of the
soils in different uses and under different levels of

management. Some interpretations were modified to fit
local conditions, and some new interpretations were
developed to meet local needs. Data were assembled
from other sources, such as research information,
production records, and field experience of specialists.
For example, data on crop yields under defined levels of
management were assembled from farm records and
from field or plot experiments on the same kinds of soil.

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

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



General Soil Map Units

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

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

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one map unit differ from place to place
in slope, depth, drainage, and other characteristics that
affect management.

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

Map Unit Descriptions

Dominantly nearly level, deep, somewhat excessively
drained, well drained, moderately well drained, and
poorly drained soils on flood plains and stream
terraces

This group consists of four map units. It is mainly on
flood plains and low alluvial terraces along the major
rivers and streams throughout the survey area. Elevation
ranges from 125 to 900 feet. The average annual
precipitation ranges from 40 to 60 inches, the average
annual temperature is 52 to 54 degrees F, and the frost-
free period is 165 to 210 days.

1. Chehalis-McBee-Chapman

Deep, well drained and moderately well drained, nearly
level to undulating silly clay loams and loams that
formed in recent alluvial deposits

This map unit consists of solls that are mainly on
broad flood plains immediately adjacent to the
Willamette, Santiam, and Calapooya Rivers. The soils

are subject to rare or occasional periods of flooding in
winter. Nearly all of this unit is cleared and cropped, but
the areas that are not cleared support Douglas-fir,
bigleaf maple, black cottonwood, Oregon white oak,
blackberry, and grasses. Elevation ranges from 150 to
700 feet. The average annual precipitation is about 40 to
50 inches, the average annual temperature is about 53
degrees F, and the frost-free period is 165 to 210 days.

This unit makes up about 3 percent of the survey area.
it is about 35 percent Chehalis soils, 25 percent McBee
soils, and 20 percent Chapman soils. The rest I1s soils of
minor extent.

Chehalis soils are deep and well drained. They have a
very dark grayish brown and very dark brown silty clay
loam surface layer and a dark brown silty clay loam
subsoil. These soils are in the areas farthest away from
the rivers and are adjacent to the Chapman soils.

McBee soils are deep and moderately well drained.
They have a dark brown silty clay loam surface layer and
a dark brown and dark grayish brown, mottled silty clay
loam subsoil. These soils are in old meander channels
and depressional areas away from the active stream and
river channels.

Chapman soils are deep and well drained. They have
a very dark grayish brown loam surface layer and a very
dark grayish brown and dark brown clay loam and loam
subsoil. These soils are on flood plains and low alluvial
river terraces and are adjacent to the Chehalis soils.

Of minor extent in this unit are somewhat excessively
drained Newberg soils and excessively drained Camas
soils in areas immediately adjacent to the active and
recently abandoned river channels, well drained
Cloquato soils on flood plains between areas of the
Chehalis soils and the Newberg and Camas soils, and
poorly drained Wapato soils in old meander channels
away from the active stream channels.

The soils in this unit are some of the most intensively
cultivated soils in the survey area. They are used mainly
for orchard crops, small grain, hay, pasture, and
vegetables. Vegetables, berries, specialty crops, and
pasture are sprinkler irrigated. Irrigation water is available
from streams and shallow wells. Drainage is needed on
the McBee soils. The soils in this unit are easily worked
and respond well to fertilizer. Soil compaction is a
problem on the Chehalis and McBee soils if they are
disturbed when wet.



Small-acreage homesites are scattered throughout this
unit. Serious floods from the major streams occur in
winter about once in 5 years.

Some areas of this unit can be used as a source of
gravel.

Recreational uses of this unit are mainly boating,
fishing, and hunting.

2. Newberg-Cloquato-Fluvents

Deep, somewhat excessively drained and well drained,
nearly level to undulating fine sandy loams, silt loams,

gravelly sandy loams, and sandy loams that formed in

recent alluvial deposits

This map unit consists of soils on broad flood plains
immediately adjacent to the Willamette, Santiam, and
Calapooya Rivers. The soils are subject to occasional
periods of flooding in winter. Nearly all of this unit is
cleared and cropped, but the areas that are not cleared
support Douglas-fir, bigleaf maple, black cottonwood,
Oregon white oak, blackberry, and grasses. Elevation
ranges from 125 to 700 feet. The average annual
precipitation is about 40 to 50 inches, the average
annual temperature is about 53 degrees F, and the frost-
free period is 165 to 210 days.

This unit makes up about 3.5 percent of the survey
area. It is about 40 percent Newberg and similar soils, 25
percent Cloquato soils, and 15 percent Fluvents. The
rest is soils of minor extent.

Newberg soils are deep and somewhat excessively
drained. They have a dark brown fine sandy loam
surface layer and a brown and dark grayish brown
coarse sandy loam and loamy fine sand substratum.
These soils are in areas immediately adjacent to the
active and recently abandoned river channels.

Cloquato soils are deep and well drained. They have a
very dark grayish brown silt loam surface layer and a
dark brown silt loam subsoil. These soils are on the flood
plains between areas of the Newberg soils and the minor
Chehalis soils.

Fluvents are deep and well drained. They have a very
dark brown, dark brown, or dark yellowish brown, highly
stratified silt loam, sandy loam, or gravelly sandy loam
surface layer and a loose gravel, extremely gravelly
loamy sand, or extremely gravelly sand substratum. The
soils are in areas immediately adjacent to active river
and stream channels.

Of minor extent in this unit are moderately well drained
McBee soils and poorly drained Wapato soils in old
meander channels away from the active stream
channels, well drained Chehalis soils in the areas
farthest from the river, and excessively drained
Riverwash and moderately well drained to poorly drained
Fluvaquents in areas immediately adjacent to active river
and stream channels.

The Newberg and Cloquato soils are used primarily for
orchard crops, small grain, hay, pasture, and vegetables.
In summer, sprinkler irrigation is needed for maximum
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production of most crops. Irrigation water is available
from streams and shallow wells. The soils are easily
worked and respond well to fertilizer. Cover crops are
needed to protect the soils in this unit from occasional
flooding in winter. Some areas of Fluvents produce
stands of timber, mainly black cottonwood, that can be
harvested if the soils are protected from flooding.

The soils in this unit are poorly suited to homesite
development. Flooding and the potential for pollution of
ground water because of very rapid permeability are the
main limitations.

Some areas of Fluvents are a good source of gravel.

Recreational uses of this unit are limited by flooding.
They mainly consist of boating, fishing, and hunting.

3. McAlpin-Waldo-Abiqua

Deep, well drained, moderately well drained, and poorly
drained, nearly level silty clay loams that formed in
recent alluvial deposits

This map unit consists of soils on alluvial fans, low
alluvial stream terraces, and flood plains immediately
adjacent to the rivers and streams tributary to the
Willamette River. Nearly all of this unit is cleared and
cropped, but the areas not cleared support Douglas-fir,
bigleaf maple, Oregon white oak, black cottonwood,
trailing blackberry, and grasses. Elevation ranges from
250 to 900 feet. The average annual precipitation is
about 40 to 60 inches, the average annual temperature
is about 53 degrees F, and the frost-free period is 165 to
210 days.

This unit makes up about 2 percent of the survey area.
It is about 40 percent McAlpin soils, 35 percent Waldo
soils, and 10 percent Abiqua soils. The rest is soils of
minor extent.

McAlpin soils are deep and moderately well drained.
They have a dark brown silty clay loam surface layer and
a dark reddish brown silty clay loam and reddish brown,
mottied silty clay subsoil. These soils are on low alluvial
stream terraces and alluvial fans.

Waldo soils are deep and poorly drained. They have a
very dark gray, mottled silty clay loam surface layer and
a dark gray and dark grayish brown, mottled silty clay
subsoil. These soils are in depressional areas of the high
flood plains and low alluvial stream terraces. They are
subject to occasional periods of flooding.

Abigua soils are deep and well drained. They have a
dark brown silty clay loam surface layer and a dark
reddish brown silty clay loam and silty clay subsaoil.
These soils are in the areas farthest from the rivers and
streams on low alluvial stream terraces.

Of minor extent in this unit are somewhat excessively
drained Newberg soils in areas immediately adjacent to
active and recently abandoned river and stream
channels and poorly drained Bashaw soils in slightly
concave areas on flood plains, alluvial terraces, and
alluvial fans.
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The soils in this unit are some of the most intensively
cultivated soils in the survey area. They are used
primarily for hay, pasture, small grain, and row crops. In
summer, sprinkier irrigation is needed for maximum
production of most crops. [rrigation water is available
from streams and wells. Drainage is needed on the
McAlpin and Waldo soils for maximum production. Soil
compaction is a problem if the soils are disturbed when
wet. Cover crops are needed to protect the Waldo soils
from occasional flooding in winter.

The McAlpin and Abiqua soils are suited to timber
production. Plant competition and equipment limitations
are the main concerns in producing and harvesting
timber. Reforestation must be carefully managed to
reduce competition from undesirable plants. if wheeled
and tracked equipment Is used when the soils are moist,
puddling and compaction occur.

The Waldo soils are poorly suited to sanitary facilities
and homesite development. Wetness, occasional
flooding, and a high shrink-swell potential are the main
limitations. Wetness and high shrink-swell potential are
concerns on the McAlpin soils. High shrink-swell
potential is a concern on the Abiqua soils.

Recreational uses of this unit are mainly boating,
fishing, and hunting.

4. Bashaw

Deep, poorly drained, nearly level silty clays that formed
in alluvial deposits

This map unit consists of soils in slightly concave
areas on flood plains, alluvial terraces, and alluvial fans
in valleys of the Willamette River and its tributaries. The
soils are subject to frequent flooding in winter and
spring. The vegetation in areas not cultivated consists
mainly of Oregon ash, willow, hawthorn, rushes, sedges,
and grasses. Elevation ranges from 200 to 400 feet. The
average annual precipitation is 40 to 50 inches, the
average annual temperature is about 53 degrees F, and
the frost-free period is 165 to 210 days.

This unit makes up about 3 percent of the survey area.
It is about 80 percent Bashaw and similar soils. The rest
is soils of minor extent.

Bashaw soils are deep and poorly drained. They have
a black silty clay surface layer and a very dark gray and
dark gray, mottled clay and silty clay substratum. These
soils are in slightly concave areas on flood plains, alluvial
terraces, and alluvial fans.

Of minor extent in this unit are poorly drained Awbrig,
Conser, and Courtney soils and somewhat poorly
drained Clackamas soils in slightly concave areas of low
alluvial stream terraces; poorly drained Waldo soils in
depressional areas of the high flood plains and low
alluvial stream terraces; and poorly drained Dayton soils
in slightly concave areas on broad valley terraces.

This unit is used mainly for hay, pasture, grass seed,
and some spring grain. The main limitations are wetness
and frequent flooding in winter and spring. Drainage is

needed for maximum production. Soil compaction is a
problem if the soil is disturbed when wet. Cover crops
are needed for protection from flooding in winter.

This unit is poorly suited to sanitary facilities and
homesite development. Wetness, flooding, and high
shrink-swell potential are the main limitations.

This unit is poorly suited to recreational development,
mainly because of wetness, flooding, and the clayey
texture of the soil. Areas of this unit that support native
vegetation provide habitat for various species of wildlife.

Dominantly nearly level, deep, well drained to poorly
drained soils on terraces of the Willamette Valley

This group is made up of five map units. It is on low
alluvial terraces and broad valley terraces throughout the
survey area. Elevation ranges from 200 to 700 feet. The
average annual precipitation is 40 to 50 inches, the
average annual temperature is 52 to 54 degrees F, and
the frost-free period is 165 to 210 days.

5. Clackamas-Courtney-Salem

Deep, well drained, somewhat poorly drained, and poorly
drained, nearly level gravelly silt loams and gravelly silty
clay loams that formed in old alluvial deposits

This map unit consists of soils on low alluvial terraces
in valleys of the Willamette River and its tributaries. The
vegetation in areas not cultivated is mainly Oregon ash,
Oregon white oak, hawthorn, rose, grasses, and sedges.
Elevation ranges from 200 to 700 feet. The average
annual precipitation is about 40 to 50 inches, the
average annual temperature is about 53 degrees F, and
the frost-free period is 165 to 210 days.

This map unit makes up about 3.5 percent of the
survey area. It is about 30 percent Clackamas soils, 25
percent Courtney soils, and 15 percent Salem soils. The
rest is soils of minor extent.

Clackamas soils are deep and somewhat poorly
drained. They have a very dark grayish brown and dark
brown gravelly silt loam surface layer, a very dark gray,
mottled very gravelly silty clay loam subsoil, and a dark
gray, mottled extremely gravelly clay loam substratum.
These soils are in slightly concave areas on low alluvial
stream terraces.

Courtney soils are deep and poorly drained. They have
a very dark brown, mottled gravelly silty clay loam
surface layer, a very dark grayish brown, mottled gravelily
clay subsoil, and a dark brown, mottled very gravelly clay
ioam and extremely gravelly sand substratum. These
soils are in slightly concave areas on low alluvial stream
terraces.

Salem soils are deep and well drained. The surface
layer is dark brown gravelly silt loam in the upper part
and gravelly clay loam in the lower part. The subsoil is
dark brown gravelly clay loam. These soils are in slightly
convex areas on low alluvial stream terraces.



Of minor extent in this unit are poorly drained Conser
and Awbrig soils in slightly concave areas on low alluvial
stream terraces and moderately well drained Coburg
soils in slightly convex areas on low alluvial stream
terraces.

This unit is used mainly for hay, pasture, grass seed,
and spring grain. It is also used for row crops, which are
grown mainly on the Salem soils. The main limitations
are wetness of the Clackamas and Courtney soils and
the gravelly surface layer of the soils, which interferes
with close tillage of young row crops. Drainage is needed
for maximum production on the Clackamas and Courtney
soils. The Salem soils have no major limitations. The
soils in this unit respond well to fertilizer. Irrigation is
needed in summer.

The Clackamas and Courtney soils are poorly suited to
sanitary facilities and homesite development. Wetness,
low soil strength, and high shrink-swell potential are the
main concerns on the Courtney soils, and wetness is the
main concern on the Clackamas soils. The Salem soils
have no major limitations for homesite development.

This unit is limited for recreational development mainly
because of wetness of the Clackamas and Courtney
soils and the presence of gravel on the surface. Areas of
this unit that support native vegetation are used for
hunting.

6. Malabon-Coburg-Conser

Deep, well drained to poorly drained, nearly level silty
clay loams that formed in old alluvial deposits

This map unit consists of soils on low alluvial stream
terraces in the valleys of the Willamette River and its
tributaries. The vegetation in areas not cultivated I1s
mainly Douglas-fir, Oregon white oak, Pacific poison-oak,
blackberry, shrubs, and grasses. Elevation ranges from
200 to 600 feet. The average annual precipitation is 40
to 50 inches, the average annual temperature is about
53 degrees F, and the frost-free period is 165 to 210
days.

This unit makes up about 3 percent of the survey area.
it is about 40 percent Malabon soils, 25 percent Coburg
soils, and 10 percent Conser soils. The rest is soils of
minor extent.

Malabon soils are deep and well drained. They have a
very dark grayish brown silty clay loam surface layer and
a dark brown and brown silty clay subsoil. These soils
are in slightly convex areas on low alluvial stream
terraces.

Coburg soils are deep and moderately well drained.
They have a very dark grayish brown silty clay loam
surface layer and a very dark brown and brown, mottled
silty clay and silty clay loam subsoil. These soils are in
slightly convex areas on low alluvial stream terraces.

Conser soils are deep and poorly drained. They have a
very dark brown, mottled silty clay loam surface layer.
The upper part of the subsoil is very dark grayish brown
and dark grayish brown, mottled silty clay, and the lower
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part is dark grayish brown, mottled silty clay loam. These
soils are in slightly concave areas on low alluvial stream
terraces.

Of minor extent in this unit are poorly drained Awbrig
and Courtney soils and somewhat poorly drained
Clackamas soils in slightly concave areas on low alluvial
stream terraces and well drained Salem soils in slightly
convex areas on low alluvial stream terraces.

The soils in this unit are used mainly for small grain,
grass seed, orchard crops, hay, pasture, and row crops.
The Malabon soils have no major limitations. Drainage is
needed for maximum production on the Coburg and
Conser soils. irrigation is needed in summer. Soil
compaction is a problem if the soils are disturbed when
wet. The soils respond well to fertilizer.

The Malabon and Coburg soils have good potential for
homesite development. The main limitations are high
shrink-swell potential and low soil strength. The Coburg
and Conser soils are limited for sanitary facilities by
wetness.

If this unit 1s used for recreational development, the
main limitations are the clayey surface layer, which is
sticky during rainy periods, and the wetness of the
Coburg and Conser soils. Areas of this unit that support
native vegetation are used for hunting.

7. Awbrig-Coburg-Conser

Deep, moderately well drained to poorly drained, nearly
level silty clay loams that formed in old alluvial deposits

This map unit consists of soils on low alluvial stream
terraces in valleys of the Willamette River and its
tributaries. The vegetation in areas not cultivated is
mainly Oregon ash, black cottonwood, hawthorn, rose,
grasses, sedges, and rushes. Douglas-fir is in the better
drained areas. Elevation ranges from 200 to 600 feet.
The average annual precipitation is 40 to 50 inches, the
average annual temperature is about 53 degrees F, and
the frost-free period is 165 to 210 days.

This unit makes up 3.5 percent of the survey area. It is
about 30 percent Awbrig soils, 25 percent Coburg soils,
and 20 percent Conser soils. The rest is soils of minor
extent.

Awbrig soils are deep and poorly drained. The surface
layer is very dark grayish brown silty clay loam. The
upper part of the subsoil is very dark grayish brown,
mottled silty clay loam, and the lower part is very dark
gray, mottled clay. The upper part of the substratum is
grayish brown, mottled silty clay loam, and the lower part
is grayish brown, mottled silty clay. These soils are in
slightly concave areas on low alluvial stream terraces.

Coburg soils are deep and moderately well drained.
The surface layer is very dark grayish brown siity clay
loam, and the subsoil is very dark brown and brown,
mottled silty clay and silty clay loam. These soils are in
slightly higher, slightly convex areas adjacent to
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depressional areas and drainageways on low alluvial
stream terraces.

Conser soils are deep and poorly drained. The surface
layer is very dark brown, mottled silty clay loam. The
upper part of the subsoil is very dark grayish brown and
dark grayish brown, mottled silty clay, and the lower part
is dark grayish brown, mottled silty clay loam. These
soils are in slightly concave areas on low alluvial stream
terraces.

Of minor extent in this unit are poorly drained Courtney
soils and somewhat poorly drained Clackamas soils in
slightly concave areas on low alluvial stream terraces,
well drained Malabon and Salem soils in slightly convex
areas on low alluvial stream terraces, and Bashaw soils
in slightly concave areas on flood plains, alluvial
terraces, and alluvial fans.

The sails in this unit are used mainly for hay, pasture,
small grain, and grass seed. Drainage 1s needed for
maximum production of crops. Soil compaction is a
problem if the soils are disturbed when wet. The soils
respond well to fertilizer.

This unit is poorly suited to sanitary facilities and
homesite development because of wetness. A high
shrink-swell potential is a concern for buildings and
roads.

This unit is poorly suited to recreational development.
The main limitations are wetness and the clayey texture
of the surface layer.

Areas of this unit under native vegetation provide good
habitat for various species of wildlife.

8. Woodburn-Amity-Willamette

Deep, well drained to somewhat poorly drained, nearly
level silt loams that formed in old afluvial deposits

This map unit consists of soils on broad terraces of
the Willamette Valley. Nearly all of this unit is cleared
and cropped, but the areas not cleared support Douglas-
fir, Oregon white oak, Pacific poison-oak, blackberry,
shrubs, and grasses. Elevation ranges from 200 to 400
feet. The average annual precipitation is 40 to 50 inches,
the average annual temperature is about 53 degrees F,
and the frost-free period is 165 to 210 days.

This unit makes up 7 percent of the survey area. It is
about 45 percent Woodburn soils, 20 percent Amity
soils, and 10 percent Willamette soils. The rest is soils of
minor extent.

Woodburn soils are deep and moderately well drained.
The surface layer is very dark brown and dark brown silt
loam. The upper part of the subsoil is dark brown, dark
grayish brown, and brown, mottled silty clay loam, and
the lower part is brown silty clay loam. These soils are In
slightly convex areas on broad terraces.

Amity soils are deep and somewhat poorly drained.
The surface layer is very dark grayish brown and dark
gray silt loam, and the subsoil is grayish brown and olive
brown, mottled silty clay loam. The substratum is olive

brown, mottled silt loam. These soils are in slightly
concave areas on broad terraces.

Willamette soils are deep and well drained. The
surface layer is very dark brown and very dark grayish
brown silt loam, and the subsoil 1s dark brown and dark
yellowish brown silty clay loam. The substratum is dark
yellowish brown silty clay loam. These soils are in slightly
convex areas on broad terraces.

Of minor extent in this unit are poorly drained Dayton
and Concord soils and somewhat poorly drained
Holcomb soils in slightly concave areas on broad valley
terraces and well drained Malabon soils and moderately
well drained Coburg soils in slightly convex areas of low
alluvial stream terraces adjacent to the higher, broad
valley terraces.

The soils in this unit are used mainly for small grain,
grass seed, orchard crops, berries, and vegetables.
Drainage is needed for maximum production on the
Woodburn and Amity soils. The Willamette soils have no
major limitations. Irrigation is needed in summer. Soil
compaction may be a problem if the soils are disturbed
when wet. The soils respond well to fertilizer.

The main limitations of this unit for homesite
development are moderate shrink-swell potential and low
soil strength. The Woodburn and Amity soils are limited
for use as sanitary facilities because of wetness.

The Woodburn and Willamette soils have no major
limitations for recreational development. Wetness is a
limitation of the Amity soils. Areas of this unit that
support native vegetation are used for hunting.

9. Dayton-Amity-Holcomb

Deep, somewhat poorly drained and poorly drained,
nearly level silt loams that formed in old alluvial deposits

This map unit consists of soils on broad terraces of
the Willamette Valley. Nearly all of this unit is cleared
and cropped, but the areas not cleared support Oregon
white oak, Oregon ash, hawthorn, rose, poison-oak,
grasses, sedges, and rushes. Douglas-fir is in the better
drained areas. Elevation ranges from 200 to 400 feet.
The average annual precipitation is 40 to 50 inches, the
average annual temperature is about 53 degrees F, and
the frost-free period is 165 to 210 days.

This unit makes up 9.5 percent of the survey area. It is
about 55 percent Dayton soils, 15 percent Amity soils,
and 15 percent Holcomb soils. The rest is soils of minor
extent.

Dayton soils are deep and poorly drained. The surface
layer is dark brown silt loam, and the subsurface layer is
dark gray silt loam. The upper part of the subsoil is dark
gray and olive gray silty clay, and the lower part is gray,
mottled silty clay and dark gray, mottled silt loam. The
substratum is brown, mottled silt loam. These soils are in
slightly concave areas on broad valley terraces.

Amity soils are deep and somewhat poorly drained.
The upper part of the surface layer is very dark grayish
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brown silt loam, and the lower part is dark gray silt loam.
The subsoil is grayish brown and olive brown, mottled
silty clay loam. The substratum is olive brown, mottled
silt loam. These soils are in the slightly higher lying areas
on broad terraces. They are adjacent to the Dayton soils

Holcomb soils are deep and somewhat poorly drained.
The upper part of the surface layer is very dark grayish
brown silt loam, and the lower part is very dark grayish
brown, mottled silty clay loam. The subsurface is dark
grayish brown, mottled silty clay loam. The subsoil is
grayish brown, mottled clay and silty clay. The
substratum is dark grayish brown silty clay loam. These
soils are in the slightly convex areas on broad terraces.

Of minor extent in this unit are poorly drained Concord
soils, moderately well drained Woodburn soils, and well
drained Willamette soils. The Concord soils are in slightly
concave areas on broad valley terraces, and the
Woodburn and Willamette soils are in slightly convex
areas on broad terraces.

The soils in this unit are used mainly for hay, pasture,
small grain, and grass seed. Drainage is needed for
maximum production. Irrigation is needed in summer. Soil
compaction is a problem if the soils are disturbed when
wet. The soils respond well to fertilizer.

This unit is poorly suited to sanitary facilities and
homesite and recreational development because of
wetness. A high shrink-swell potential in the Dayton and
Holcomb soils is a limitation for buildings and roads.

Areas of this unit that support native vegetation
provide good habitat for various species of birds and
other wildlife.

Dominantly gently sloping to steep, deep to shallow,
well drained to somewhat poorly drained soils on
the foothills of the western part of the Cascade
Range

This group consists of two map units. It is on the
foothills along the western part of the Cascade Range,
adjacent to the Willamette Valley. Elevation ranges from
300 to 1,400 feet. The average annual precipitation
ranges from 40 to 60 inches, the average annual
temperature is 52 to 54 degrees F, and the frost-free
period is 165 to 210 days.

10. Hazelair-Dixonville-Philomath

Moderately deep and shallow, well drained to somewhat
poorly drained, gently sloping to steep silty clay loams,
Sifty clays, and cobbly silly clays that formed in material
weathered from basic igneous or sedimentary rock

This map unit consists of soils on foothills adjacent to
terraces of the Willamette Valley. The native vegetation
is mainly Douglas-fir, Oregon white oak, bigleaf maple,
Pacific poison-oak, western hazel, rose, and other
shrubs, and grasses. Elevation ranges from 300 to 1,400
feet. The average annual precipitation is 40 to 60 inches,
the average annual temperature is about 53 degrees F,
and the frost-free period is 165 to 210 days.

Soil Survey

This unit makes up 7 percent of the survey area. It is
about 25 percent Hazelair soils, 20 percent Dixonville
soils, and 20 percent Philomath soils. The rest is soils of
minor extent.

Hazelair soils are moderately deep and are moderately
well drained and somewhat poorly drained. They have a
very dark grayish brown silty clay loam surface layer, a
very dark grayish brown silty clay subsoil, and a
variegated, yellowish brown and light yellowish brown,
mottled clay substratum. These soils are in gently
sloping to moderately steep areas on foothills.

Dixonville soils are moderately deep and well drained.
They have a very dark grayish brown silty clay loam
surface layer and a dark brown clay subsoil. These soils
are in gently sloping to steep areas on foothills.

Philomath soils are shallow and well drained. They
have a very dark brown silty clay or cobbly silty clay
surface layer and a very dark brown and very dark
grayish brown clay subsoil. These soils are in gently
sloping to steep areas on foothills.

Of minor extent in this unit are well drained
Chehulpum, Ritner, Steiwer, and Witzel soils, somewhat
poorly drained Dupee and Witham soils, and poorly
drained Panther soils. The Chehulpum, Ritner, Steiwer,
and Witzel soils are on low foothills. The Dupee,
Panther, and Witham soils are in depressional areas and
drainageways and on alluvial fans of low foothills.

The soils in this unit are used mainly for hay and
pasture. A few areas are used for small grain. Slope is a
major limitation for the use of equipment in some areas.
Irrigation is needed in summer for maximum production
of crops. Soil compaction is a problem if the soils are
disturbed when wet. Drainage is needed on the Hazelair
soil.

This unit is limited for homesite development and
sanitary facilities because of slope in some areas and
high shrink-swell potential. The Hazelair soils are also
limited for sanitary facilities by wetness, and the
Philomath soils are limited by shallow depth to bedrock.

This unit is poorly suited to the production of Douglas-
fir. It is limited by the dense clay texture and wetness of
the Hazelair soil and the shallow depth to bedrock in the
Philomath soil. Compaction occurs if wheeled and
tracked equipment is used when the soils are moist.

If this unit is used for recreational development, the
main limitations are slope in some areas and the clayey
texture of the soils. Large areas of this unit support
native vegetation and are used for hunting.

11. Nekia-Bellpine-Jory

Deep and moderately deep, well drained, gently sloping
to steep silly clay loams that formed in material
weathered from basic igneous, sedimentary, or
tuffaceous rock

This map unit consists of soils on foothills adjacent to
terraces of the Willamette Valley. The native vegetation
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is mainly Douglas-fir, Oregon white oak, bigleaf maple,
western hazel, Pacific poison-oak, common showberry,
rose, and other shrubs, and grasses. Elevation ranges
from 300 to 1,400 feet. The average annual precipitation
is 40 to 60 inches, the average annual temperature is
about 53 degrees F, and the frost-free period is 165 to
210 days.

This unit makes up 10 percent of the survey area. It is
about 35 percent Nekia soils, 20 percent Bellpine soils,
and 15 percent Jory soils. The rest is soils of minor
extent.

Nekia soils are moderately deep and well drained. The
surface layer is dark brown and dark reddish brown silty
clay loam, and the subsoil is dark reddish brown clay.
These soils are on foothills.

Bellpine soils are moderately deep and well drained.
The surface layer is dark reddish brown silty clay loam.
The upper part of the subsoil is dark reddish brown silty
clay, and the lower part is reddish brown and yellowish
red clay. These soils are on foothills.

Jory soils are deep and well drained. The surface layer
is dark reddish brown silty clay loam. The upper part of
the subsoil is dark reddish brown and reddish brown
clay, and the lower part is yellowish red silty clay. These
soils are on foothills.

Of minor extent in this unit are well drained Ritner,
Steiwer, Willakenzie, and Witzel soils on foothills and
somewhat poorly drained Dupee soils in depressional
areas and drainageways and on alluvial fans of low
foothills.

The soils in this unit are used mainly for small grain,
hay, pasture, orchard crops, and berries. Slope is a
major limitation for the use of equipment in some areas.
Irrigation is needed in summer for maximum production
of crops. Soil compaction is a problem if the soils in this
unit are disturbed when wet. When wet, the soils are
sticky and plastic and trafficability is restricted. The soils
respond well to fertilizer.

This unit is suited to the production of Douglas-fir.
When harvesting timber on the unit, use of management
that minimizes erosion is essential. Compaction occurs if
wheeled and tracked equipment is used when the soils
are moist. Seedling mortality may be a concern because
of the droughtiness of the soils in summer. Reforestation
should be carefully managed to reduce competition from
undesirable plants.

If this unit is used for homesite development, the main
limitations are high shrink-swell potential and low soil
strength. Slope in some areas also limits building site
development and sanitary facilities. The depth to
bedrock in the Nekia and Bellpine soils is a concern
when installing septic tank absorption fields.

If this unit is used for recreational development, the
main limitations are slope in some areas and the clayey
texture of the soils.

Areas of this unit that support native vegetation are
used for hunting.
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Dominantly gently sloping to very steep, deep and
moderately deep, well drained, warm soils of the
western part of the Cascade Range

This group consists of three map units. It is on uplands
in the western part of the Cascade Range. Elevation
ranges from 700 to 2,700 feet. The average annual
precipitation ranges from 60 to 100 inches, the average
annual temperature is 45 to 52 degrees F, and the frost-
free period is 140 to 200 days.

12. Honeygrove-Peavine-Apt

Deep and moderately deep, well drained, gently sloping
to very steep silly clay loams that formed in colluvium
derived from sedimentary or tuffaceous rock

This map unit consists of soils on broad bench tops
and side slopes of uplands. The native vegetation is
mainly Douglas-fir, western hemlock, bigleaf maple, red
alder, vine maple, salal, cascade Oregon-grape, western
swordfern, and trailing blackberry. Elevation ranges from
700 to 2,400 feet. The average annual precipitation is 60
to 90 inches, the average annual temperature is about
50 degrees F, and the frost-free period is 160 to 200
days.

This unit makes up 13.5 percent of the survey area. It
is about 45 percent Honeygrove soils, 10 percent
Peavine soils, and 10 percent Apt soils. The rest is soils
of minor extent.

Honeygrove soils are deep and well drained. They
have a dark reddish brown silty clay loam surface layer,
a dark reddish brown silty clay subsoil, and a strong
brown silty clay substratum. These soils are on broad,
rolling bench tops and on side slopes of uplands.

Peavine soils are moderately deep and well drained.
They have a dark reddish brown silty clay loam surface
layer and a dark reddish brown, reddish brown, and
yellowish red silty clay subsoil. These soils are on broad,
rolling bench tops and on side slopes of uplands.

Apt soils are deep and well drained. They have a dark
reddish brown silty clay loam surface layer and a dark
brown silty clay and variegated brown, yellow, and dark
reddish brown very gravelly silty clay loam subsoil. These
soils are on broad, rolling bench tops and on side slopes
of uplands.

Of minor extent in this unit are well drained Harrington,
Kilchis, Klickitat, and McDuff soils, moderately well
drained Cumley soils, and somewhat poorly drained and
poorly drained Minniece soils. The Harrington, Kilchis,
and Klickitat soils are on ridgetops and side slopes of
uplands. The McDuff soils are on side slopes of uplands.
The Cumley and Minniece soils are in depressional
areas, basins, and narrow drainageways of uplands.

This unit is used mainly for timber production. When
harvesting timber on the unit, using management that
minimizes erosion is essential. Puddling and compaction
occur if wheeled and tracked equipment is used when
the soils are moist. Cable or highlead logging systems
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should be used in the steeper areas. Reforestation
should be carefully managed to reduce competition from
undesirable plants.

If this unit is used for homesite development, the main
limitations are low soil strength and high shrink-swell
potential. The depth to bedrock in the Peavine soils
should be considered when installing septic tank
absorption fields. Slope limits use of some areas of this
unit for homesite development.

Recreational use of this unit is limited by slope in
some areas and the clayey texture of the surface layer.

The unit is used for hiking, picnicking, and camping.
Much of the unit is under native vegetation and is used
for hunting.

13. Blachly-Klickitat-Harrington

Deep and moderately deep, well drained, gently sloping
to very steep clay loams, stony loamns, and gravelly
loams that formed in colluvium derived from sedimentary
or basic igneous rock

This map unit consists of soils on broad bench tops,
ridgetops, and side slopes of uplands. The native
vegetation is mainly Douglas-fir, western hemlock,
bigleaf maple, red alder, vine maple, salal, cascade
Oregon-grape, western swordfern, and trailing
blackberry. Elevation ranges from 800 to 2,700 feet. The
average annual precipitation is 60 to 100 inches, the
average annual temperature is about 49 degrees F, and
the frost-free period is 140 to 200 days.

This unit makes up 7 percent of the survey area. It is
about 50 percent Blachly soils, 15 percent Klickitat soils,
and 15 percent Harrington soils. The rest is soils of
minor extent.

Blachly soils are deep and well drained. The surface
layer is dark reddish brown clay loam. The upper part of
the subsoil is reddish brown silty clay and clay, and the
lower part is dark brown silty clay loam. These soils are
on broad bench tops and side slopes of uplands.

Klickitat soils are deep and well drained. The surface
layer is dark reddish brown stony loam, and the subsoil
is dark reddish brown very cobbly clay loam. These soils
are on ridgetops and side slopes of uplands.

Harrington soils are moderately deep and well drained.
The surface layer is dark reddish brown gravelly loam.
The upper part of the subsoil is dark reddish brown very
gravelly clay loam, and the lower part is very cobbly
loam. These soils are on ridgetops and side slopes of
uplands.

Of minor extent in this unit are well drained Kilchis and
Kinney soils, moderately well drained Cumley soils, and
somewhat poorly drained to poorly drained Minniece
soils. The Kilchis soils are on side slopes of uplands.
The Kinney soils are on broad bench tops, ridgetops,
and side slopes of uplands. The Cumley and Minniece
soils are in depressional areas, basins, and narrow
drainageways of uplands.

Soil Survey

This unit is used mainly for timber production. When
harvesting timber on the unit, use of management that
minimizes erosion is essential. Puddling and compaction
occur if wheeled and tracked equipment is used when
the soils are moist. Cable or highlead logging systems
should be used in the steeper areas. Stones on the
surface of the Klickitat and Harrington soils may interfere
with equipment use. Reforestation should be carefully
managed to reduce competition from undesirable plants.

Recreational use of this unit is limited by slope in
some areas, the clayey surface layer of the Blachly soil,
and stones on the surface of the Klickitat and Harrington
soils. The unit is used for hiking, picnicking, camping,
and hunting.

14. Kinney-Klickitat-Harrington

Deep and moderately deep, well drained, gently sloping
to very steep cobbly loams, stony loams, and gravelly
loams that formed in glacial till or colluvium derived from
basic igneous or tuffaceous rock

This map unit consists of soils on broad bench tops,
ridgetops, and side slopes of uplands. The native
vegetation is mainly Douglas-fir, western hemlock,
bigleaf maple, red alder, vine maple, cascade Oregon-
grape, western brackenfern, western swordfern, salal,
and red huckleberry. Elevation ranges from 800 to 2,700
feet. The average annual precipitation is 60 to 100
inches, the average annual temperature is about 48
degrees F, and the frost-free period is 140 to 200 days.

This unit makes up 11 percent of the survey area. It is
about 45 percent Kinney soils, 20 percent Klickitat soils,
and 15 percent Harrington soils. The rest is soils of
minor extent.

Kinney soils are deep and well drained. The surface
layer is dark brown cobbly loam, the subsoil is dark
yellowish brown cobbly clay loam, and the substratum is
dark yellowish brown very cobbly loam. These soils are
on broad bench tops, ridgetops, and side slopes of
uplands.

Klickitat soils are deep and well drained. The surface
layer is dark reddish brown stony loam, and the subsoil
is dark reddish brown very cobbly clay ioam. These soils
are on ridgetops and side slopes of uplands.

Harrington soils are moderately deep and well drained.
The surface layer is dark reddish brown gravelly loam.
The upper part of the subsoil is dark reddish brown very
gravelly clay loam, and the lower part is very cobbly
loam. These soils are on ridgetops and side slopes of
uplands.

Of minor extent in this unit are well drained Blachly,
Bohannon, Kilchis, and Quartzville soils and moderately
well drained Acanod soils. The Blachly and Quartzville
soils are on broad bench tops and side slopes of
uplands. The Bohannon and Kilchis soils are on ridges
and side slopes of uplands. The Acanod soil is in basins
and depressional areas of uplands.
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This unit is used mainly for timber production. When
harvesting timber on this unit, use of management that
minimizes erosion is essential. Using standard wheeled
and tracked equipment when the soils are dry causes
rutting and displacement of soil material. Cable or
highlead logging systems should be used in the steeper
areas. Stones on the surface of the soils may interfere
with equipment use. Reforestation should be carefully
managed to reduced competition from undesirable
plants.

Recreational use of this unit is limited by slope in
some areas and by stones on the surface. The unit is
used for hunting.

Dominantly gently sloping to extremely steep, deep
to shallow, somewhat excessively drained and well
drained, cold soils of the western part of the
Cascade Range

This group consists of three map units. It is on the
high ridgetops and side slopes of uplands in the western
part of the Cascade Range. Elevation ranges from 2,700
to 5,000 feet. The average annual precipitation ranges
from 70 to 120 inches, the average annual temperature
is 41 to 45 degrees F, and the frost-free period is 70 to
120 days.

15. Keel-Hummington-Cruiser

Deep and moderately deep, well drained, gently sloping
to very steep gravelly silt loams, very gravelly loams, and
gravelly loams that formed in colluvium derived from
basic igneous rock and volcanic ash

This map unit consists of soils on narrow to broad
ridgetops and side slopes of uplands. The native
vegetation is mainly Douglas-fir, mountain hemlock,
noble fir, Pacific rhododendron, tall blue huckleberry, red
huckleberry, vine maple, and common beargrass.
Elevation ranges from 2,700 to 4,700 feet. The average
annual precipitation is 70 to 120 inches, the average
annual temperature is about 43 degrees F, and the frost-
free period is 70 to 110 days.

This unit makes up 6.5 percent of the survey area. It is
about 50 percent Keel soils, 20 percent Hummington
soils, and 10 percent Cruiser soils. The rest is soils of
minor extent.

Keel soils are moderately deep and well drained. The
upper part of the surface layer is very dark brown
gravelly silt loam, and the lower part is very dark grayish
brown and dark brown silt loam. The upper part of the
subsoil is brown clay loam, and the lower part is brown
cobbly loam. These soils are on broad ridgetops and
side slopes of uplands.

Hummington soils are moderately deep and well
drained. The upper part of the surface layer is very dark
grayish brown very gravelly loam, and the lower part is
dark brown very cobbly loam. The upper part of the
subsoil is dark yellowish brown very cobbly loam, and
the lower part is yellowish brown extremely cobbly loam.
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These soils are on narrow to broad ridgetops and side
slopes of uplands.

Cruiser soils are deep and well drained. The surface
layer is dark brown and dark reddish brown gravelly
loam. The upper part of the subsoil is reddish brown
gravelly ioam, and the lower part is reddish brown and
yellowish red gravelly clay loam. The substratum is
yellowish red very cobbly clay loam. These soils are on
broad ridgetops and side slopes of uplands.

Of minor extent in this unit are somewhat excessively
drained Yellowstone soils, well drained Bensley, Henline,
and Valsetz soils, moderately well drained Crabtree soils,
and Rock outcrop. The Bensley, Henline, Valsetz, and
Yellowstone soils are on narrow to broad ridgetops and
on side slopes of uplands. The Crabtree soils are on
ridgetops and in concave areas on side slopes of
uplands.

This unit is used mainly for timber production.
Snowpack limits the use of equipment and limits access.
Cable or highlead logging systems should be used in the
steeper areas. The large amount of rock fragments in
the soils increases seedling mortality. Windthrow is a
hazard on the Keel and Hummington soils because of
the limited depth to bedrock, which restricts rooting
depth.

Recreational use of this unit is limited by snowpack,
which restricts access, and by stones on the surface.
The unit is used for hiking and hunting.

16. Henline-Yellowstone-Bensley

Deep to shallow, somewhat excessively drained and well
drained, gently sloping lo extremely steep stony loams
and very stony sandy loams that formed in glacial till and
colluvium derived from basic igneous rock

This map unit consists of soils on narrow to broad
ridgetops and on side slopes of uplands. The native
vegetation is mainly Douglas-fir, mountain hemlock,
noble fir, Pacific rhododendron, tali blue huckleberry,
vine maple, and common beargrass. Elevation ranges
from 2,700 to 5,000 feet. The average annual
precipitation is 70 to 120 inches, the average annual
temperature is about 43 degrees F, and the frost-free
period is 70 to 110 days.

This unit makes up 3.5 percent of the survey area. It is
about 30 percent Henline soils, 30 percent Yellowstone
soils, and 15 percent Bensley soils. The rest is soils of
minor extent.

Henline soils are moderately deep and well drained.
The upper part of the surface layer is very dark grayish
brown very stony sandy loam, and the lower part is very
dark grayish brown and dark brown very cobbly sandy
loam. The substratum is dark yellowish brown very
cobbly sandy loam. These soils are on ridgetops and
side slopes of uplands.

Yellowstone soils are shallow and somewhat
excessively drained. The upper part of the surface layer
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is dark brown stony loam, and the lower part is dark
brown very stony sandy loam. These soils are on narrow
ridgetops and on side slopes of uplands.

Bensley soils are deep and well drained. The surface
layer is very dark brown and very dark grayish brown
stony loam. The upper part of the subsoil is brown very
gravelly clay loam, and the lower part is brown and dark
grayish brown very cobbly clay loam. These soils are on
ridgetops and side slopes of uplands.

Of minor extent in this unit are well drained Cruiser,
Keel, Hummington, and Valsetz soils on narrow to broad
ridgetops and on side slopes of uplands, moderately well
drained Crabtree soils on ridgetops and concave side
slopes of uplands, and Rock outcrop.

This unit is used mainly for timber production.
Snowpack limits the use of equipment and limits access.
Cable or highlead logging systems should be used in the
steeper areas. The large amount of rock fragments in
the soils increases seedling mortality. Stones on the
surface may interfere with equipment use. Windthrow is
a hazard on the Henline and Yellowstone soils because
of the limited depth to bedrock, which restricts rooting
depth.

Recreational use of this unit is limited by snowpack,
which restricts access, and by stones on the surface.
The unit is used for hiking and hunting.

17. Moe-Flane

Deep, well drained, gently sloping to very steep gravelly
loamns that formed in colluvium derived from basic
igneous rock, tuffaceous rock, and breccia

This map unit consists of soils on broad bench tops
and on side slopes of uplands. The native vegetation is
mainly Douglas-fir, western hemlock, western redcedar,
Pacific rhododendron, vine maple, cascade Oregon-
grape, common beargrass, and trailing blackberry.
Elevation ranges from 2,800 to 3,600 feet. The average
annual precipitation is 70 to 90 inches, the average
annual temperature is 45 degrees F, and the frost-free
period is 90 to 120 days.

This unit makes up 3.5 percent of the survey area. It is
about 50 percent Moe soils and 25 percent Flane soils.
The rest is soils of minor extent.

Moe soils are deep and well drained. The surface
layer is very dark grayish brown and very dark brown
gravelly loam. The upper part of the subsoil is dark
brown silty clay loam, and the lower part is dark
yellowish brown and dark brown silty clay. These soils
are on broad bench tops and on side slopes of uplands.

Flane soils are deep and well drained. The surface
layer is very dark grayish brown and dark yellowish
brown gravelly loam. The subsoil is brown and yellowish
brown very cobbly silty clay loam. The substratum is dark
grayish brown extremely cobbly clay loam. These soils
are on broad bench tops and on side slopes of uplands.

Of minor extent in this unit are excessively drained
Zango soils and well drained Apt, Cruiser, Dobbins,
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Kinney, Quartzville, and Mulkey soils. The Apt, Kinney,
and Quartzville soils are on broad bench tops, ridgetops,
and side slopes of uplands. The Dobbins and Zango
soils are on side slopes of uplands. The Cruiser and
Mulkey soils are at elevations above 2,800 feet on
ridgetops and side siopes of uplands.

This unit is used mainly for timber production.
Snowpack limits the use of equipment and limits access.
Cable or highlead logging systems should be used in the
steeper areas. When harvesting timber, use of
management that minimizes erosion is essential.
Reforestation should be carefully managed to reduce
competition from undesirable plants.

Recreational use of this unit is limited by snowpack,
which restricts access. The unit is used for hiking and
hunting.

Broad Land Use Considerations

Never before has so much emphasis been placed on
the conservation of our basic natural resources in this
country. In the past, agricultural and forest lands were
considered as an unlimited source from which land
needed for other uses could be drawn. The resulting
impact on the remaining area was given little thought. As
people began to see the steady decline of agricultural
and forest lands, they started to become concerned
about land use problems such as declining acreage for
food and fiber production, uncontrolled development,
lack of land for recreation and esthetic needs, and
development of land areas subject to flooding.

Developments that result in irreversible land use
changes represent a loss of valuable natural resources.
individual losses may appear small; however, the overall
impact on the production and economy of the survey
area can be drastic. Alternatives should be considered
when decisions are being made to irrevocably commit
agricultural and forest lands to other uses so that
options of future generations are not lost.

Approximately 39,000 acres of the survey area is
considered to be urban or developed land. In general,
those soils in the survey area that have good potential
for cultivated crops also have good potential for urban
use or for other development. Soils on the foothills and
in the mountainous areas have good potential for timber
production, water supply, wildlife habitat, and recreation.
The soil data in this survey will assist decision makers
and enhance the general public’s understanding of the
kind, extent, and location of soils in the area. it will be a
valuable resource tool in pfanning future land use
patterns.

Approximately 22 percent of the land in the survey
area is used for cultivated crops, including 3 percent that
is used for hay and pasture. This land is scattered
throughout the Willamette Valley and adjoining valleys of
tributaries in the county, and it is represented largely by
units 1 through 9 and 11. Irrigation is required for high
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yields of most cultivated crops. Some areas are limited
by wetness, susceptibility to flooding, or slope. Limited or
complete drainage needs to be provided for units 3, 4, 5,
7, and 9. Bashaw, Clackamas, Courtney, Awbrig, Coburg,
Conser, Dayton, Amity, and Holcomb soils are the main
soils in these units. Occasional to frequent flooding in
winter or early in spring can occur on units 1, 2, and 4
and include the Chehalis, Cloquato, Newberg, Camas,
and Bashaw soils. These soils need protection from
erosion as a result of flooding. Map unit 11 is in the
foothill areas and is represented by the sloping Jory,
Nekia, and Bellpine soils. The two main concerns are
soil erosion and equipment use on these soils when they
are wet. Generally, units 1, 2, 3, 6, and 8 are well suited
to a variety of crops and cultural practices and include
the Chehalis, Cloquato, Newberg, Malabon, Salem,
Coburg, Willamette, Woodburn, and Amity soils.

in general, the gently sloping Jory, Nekia, and Bellpine
soils on foothills in unit 11 and the Abiqua, McAlpin,
Malabon, Salem, Coburg, Willamette, Woodburn, and
Amity soils on valley terraces in units 3, 6, and 8 have a
high potential for urban uses. Soil limitations such as
shrinking and swelling, low strength, wetness, and
steepness of slope must be considered when these soils
are used for urban development. Soils on fiood plains,
such as the soils in units 1, 2, and 4, have limited
potential for urban development because of susceptibility
to flooding. Low soil strength, shrinking and swelling of
the soil, and wetness are major obstacles that must be
overcome to make map units 5, 7, 9, and 10 suitable for
development. Clackamas, Courtney, Awbrig, Conser,
Dayton, Amity, Holcomb, Dixonville, Hazelair, and
Philomath soils are representative soils in these units.
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About 75 percent of the land in the survey area is
woodland. Soils that are favorable for timber production
include the Jory, Nekia, and Bellpine soils on foothills in
map unit 11 and the Honeygrove, Peavine, Harrington,
Blachly, Klickitat, Kinney, and Quartzville soils on
uplands in units 12, 13, and 14. The potential for the
production of timber on these soils may vary widely, but
it is generally good. Proper management practices need
to be used to ensure successful harvesting and
reforestation. The major concerns of management are
equipment limitations on the soils that are wet, clayey,
and steep; erosion; and competition from undesirable
plants. In unit 11 there has been some conversion of
forest land to farmland or subdivision for homesites, or
both. The soils in the mountainous uplands, such as
those in units 15, 16, and 17 are limited in their potential
to produce timber mainly by cold temperatures. The
Keel, Hummington, Cruiser, Bensley, Henline,
Yellowstone, Flane, and Moe soils are the main soils in
these map units.

The potential for recreational use of all units ranges
from low to high, depending on the intensity of use and
the restrictive characteristics of the soils. Some
restrictive characteristics for recreational use are
susceptibility to flooding, excessive slope, wetness,
restricted depth to bedrock, and presence of stones. The
potential for the recreational use of units 1 and 2 is rated
low because of the hazard of flooding. If protected from
flooding, these units can be intensively developed for
recreational uses. The hilly to steep soils in map units 10
through 17 are limited for intensive recreational
developments such as playgrounds and camp areas, but
they do have limited use for hiking and picnicking.
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The map units delineated on the detailed maps at the
back of this survey represent the soils or miscellaneous
areas in the survey area. The map unit descriptions in
this section, along with the maps, can be used to
determine the suitability and potential of a unit for
specific uses. They also can be used to plan the
management needed for those uses. More information
on each map unit is given under “Use and Management
of the Soils.”

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

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

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

An identifying symbol precedes the map unit name in
the map unit descriptions. Each description includes
general facts about the unit and gives the principal
hazards and limitations to be considered in planning for
specific uses.

Soils that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the underlying layers, all the soils of a
series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying layers. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into so//
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Jory silty clay loam, 2 to 12
percent slopes, is one of several phases in the Jory
series.

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

A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown separately
on the maps. The pattern and proportion of the soils or
miscellaneous areas are somewhat similar in all areas.
Dixonville-Philomath-Hazelair complex, 3 to 12 percent
slopes, is an example.

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

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

Map Unit Descriptions

1A—Abiqua silty clay loam, 0 to 3 percent slopes.
This deep, well drained soil is on low alluvial stream
terraces in valleys of streams tributary to the Willamette
River. 1t formed in fine textured alluvium derived from
mixed sources. The vegetation in areas not cultivated is
mainly conifers, hardwoods, shrubs, and grasses.
Elevation is 350 to 900 feet. The average annual
precipitation is 40 to 60 inches, the average annual air
temperature is 52 to 54 degrees F, and the average
frost-free period is 165 to 210 days.

Typically, the surface layer is dark brown silty clay
loam about 7 inches thick. The upper 22 inches of the
subsoil is dark reddish brown silty clay loam, and the
lower 31 inches is dark reddish brown and dark brown
silty clay. In some areas of similar included soils, the
subsoil is gravelly below a depth of 40 inches.

Included in this unit are small areas of McAlpin and
Waldo soils and Abiqua soils that have slopes of more
than 3 percent. Included areas make up about 15
percent of the total acreage.

Permeability of this Abiqua soil is moderately slow.
Available water capacity is about 8 to 12 inches.
Effective rooting depth is more than 60 inches. Runoff is
slow, and the hazard of erosion is slight.

This unit is used mainly for small grain, vegetables,
orchards, hay, and pasture. It is also used for homesite
development, wildlife habitat, and recreation.

This unit is suited to most climatically adapted crops. It
has few limitations.

in summer, irrigation is needed for maximum
production of most crops. Sprinkler irrigation is a suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of erosion. To avoid overirrigating
and leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs. Sufficient
water for irrigation generally can be obtained from
nearby streams or wells.

The soil in this unit is sticky and plastic when wet,
which restricts trafficability. Conducting field operations
during periods when the soil is wet reduces tilth and
destroys structure, which results in increased runoff and
erosion. Runoff and erosion can be controlled by
managing residue, using rough or minimum tillage,
growing winter cover crops, or stubble muiching. Grazing
when the soil is moist results in compaction of the
surface layer, poor tilth, and excessive runoff. A proper
stocking rate, pasture rotation, and restricted grazing
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during wet periods help to keep the pasture in good
condition and to protect the soil from erosion.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Grain and grasses respond to nitrogen; legumes respond
to phosphorus, boron, sulfur, and lime; and vegetables
and berries respond to nitrogen, phosphorus, and
potassium. Where stubble mulching is practiced or crop
residue is used, additional nitrogen is needed to maintain
yields.

If this unit is used for homesite development, the main
limitations are the moderately slow permeability, low soil
strength, and the shrink-swell potential of the subsoil.

Septic tank absorption fields may function poorly in
winter. If this unit is used for septic tank absorption
fields, the limitation of moderately slow permeability can
be overcome by increasing the size of the absorption
field. Interceptor ditches for diverting subsurface water
improve the operation of septic tank absorption fields.

Roads and streets should be designed to offset the
limited ability of the soil in this unit to support a load.
Settling can be minimized by compacting the disturbed
areas before construction is begun. Roads need to be
provided with large amounts of base rock to prevent
settling.

Buildings and roads should be designed to offset the
effects of shrinking and swelling. If buildings are
constructed on this unit, properly designing foundations
and footings and diverting runoff away from the buildings
help to prevent structural damage because of shrinking
and swelling.

The risk of erosion is increased if the soil is left
exposed during site development. Preserving the existing
plant cover during construction helps to control erosion.

This map unit is in capability class I.

1B—Abiqua silty clay loam, 3 to 5 percent slopes.
This deep, well drained soil is on low alluvial stream
terraces in valleys of streams tributary to the Willamette
River. It formed in fine textured alluvium derived from
mixed sources. The vegetation in areas not cultivated is
mainly conifers, hardwoods, shrubs, and grasses.
Elevation is 350 to 900 feet. The average annual
precipitation is 40 to 60 inches, the average annual air
temperature is 52 to 54 degrees F, and the average
frost-free period is 165 to 210 days.

Typically, the surface layer is dark brown silty clay
loam about 7 inches thick. The upper 22 inches of the
subsoil is dark reddish brown silty clay loam, and the
lower 31 inches is dark reddish brown and dark brown
silty clay. In some areas of similar included soils, the
subsoil is gravelly below a depth of 40 inches.

Included in this unit are small areas of McAlpin,
Waldo, and Abiqua soils that have slopes of less than 3
percent. Inciuded areas make up about 15 percent of the
total acreage.



Linn County Area, Oregon

Permeability of this Abiqua soil is moderately slow.
Available water capacity is about 8 to 12 inches.
Effective rooting depth is more than 60 inches. Runoff is
slow, and the hazard of erosion is slight.

This unit is used mainly for small grain, vegetables,
orchards, hay, and pasture. It is also used for homesite
development, wildlife habitat, and recreation.

This unit is suited to most climatically adapted crops. It
has few limitations.

In summer, irrigation is needed for maximum
production of most crops. Sprinkler irrigation is a suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of erosion. To avoid overirrigating
and leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs. Sufficient
water for irrigation generally can be obtained from
nearby streams or wells.

The soil in this unit is sticky and plastic when wet,
which restricts trafficability. Conducting field operations
during periods when the soil is wet reduces tilth and
destroys structure, which results in increased runoff and
erosion. Farming on the contour or across the slope,
where practical, reduces runoff and helps to control
erosion. Grazing when the soil is moist results in
compaction of the surface layer, poor tilth, and excessive
runoff. A proper stocking rate, pasture rotation, and
restricted grazing during wet periods help to keep the
pasture In good condition and to protect the soil from
erosion.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Grain and grasses respond to nitrogen; legumes respond
to phosphorus, boron, sulfur, and lime; and vegetables
and berries respond to nitrogen, phosphorus, and
potassium. Where stubble mulching is practiced or crop
residue is used, additional nitrogen is needed to maintain
yields.

If this unit is used for homesite development, the main
limitations are the moderately slow permeability, low soil
strength, and shrink-swell potential of the subsoil.

Septic tank absorption fields may function poorly in
winter. If this unit is used for septic tank absorption
fields, the limitation of moderately slow permeability can
be overcome by increasing the size of the absorption
field. Interceptor ditches for diverting subsurface water
improve the operation of septic tank absorption fields.

Roads and streets should be designed to offset the
limited ability of the soil in this unit to support a load.
Settling can be minimized by compacting the disturbed
areas before construction is begun. Roads need to be
provided with large amounts of base rock 1o prevent
settiing.

Buildings and roads should be designed to offset the
effects of shrinking and swelling. If buildings are
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constructed on this unit, properly designing foundations
and footings and diverting runoff away from the buildings
help to prevent structural damage because of shrinking
and swelling.

Erosion is a hazard in the steeper areas. Only the part
of the site that is used for construction should be
disturbed. Preserving the existing plant cover during
construction helps to control erosion.

This map unit is in capability subclass lle.

2D—Acanod silt loam, 2 to 25 percent slopes. This
deep, moderately well drained soil is in basins and other
depressional areas on uplands. It formed in colluvium
derived dominantly from basic igneous rock. The native
vegetation is mainly conifers, hardwoods, shrubs, and
grasses. Elevation is 1,500 to 2,700 feet. The average
annual precipitation is 80 to 100 inches, the average
annual air temperature is 46 to 51 degrees F, and the
average frost-free period is 140 to 190 days.

Typically, the surface is covered with a mat of
needles, twigs, and leaves about 2 inches thick. The
surface layer is very dark grayish brown silt loam about 9
inches thick. The next layer is very dark grayish brown
silty clay loam about 5 inches thick. The upper 7 inches
of the subsoil is dark brown silty clay loam, and the
lower 31 inches is dark yellowish brown and yellowish
brown silty clay. The substratum to a depth of 68 inches
is light yellowish brown stony silty clay.

Included in this unit are small areas of Kinney and
Quartzville soils. Included areas make up about 15
percent of the total acreage.

Permeability of this Acanod soil is slow. Available
water capacity is about 8 to 12 inches. Effective rooting
depth is more than 60 inches. Runoff is slow to medium,
and the hazard of erosion is slight to moderate. A
seasonal high water table is at a depth of 1.5 to 3.0 feet
from November to March.

This unit is used mainly for timber production. 1t is also
used for wildlife habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 160, the potential production
per acre is 10,200 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 95,200 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 80 years old. On the
basis of a 50-year site curve, the mean site index is 125.
Douglas-fir, western hemlock, western redcedar, bigleaf
maple, and red alder commonly grow on this unit (fig. 1).
The main concerns in producing and harvesting timber
are equipment limitations and plant competition.

When moist, unsurfaced roads and skid trails are
sticky and plastic. They may be impassable during rainy
periods. If wheeled and tracked equipment is used on
this unit when the soil is moist, puddling and compaction
occur. Compaction seriously reduces the productivity of
the soil. Compaction can be reduced by using suitable
methods for removing timber, laying out skid trails in
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Figure 1.—Stand of Douglas-fir and western hemlock in an area of
Acanod silt loam, 2 to 25 percent slopes, along Crabtree
Creek.

advance, and harvesting timber when the soil is least
susceptible to compaction. Using vehicles that have
large, low-pressure tires reduces damage to the soil and
helps to maintain productivity.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which can prevent
or prolong natural or artificial reforestation. Competing
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weeds, brush, or trees can be controlled by spraying,
cutting, girdling, or scarifying.

Logging roads, skid trails, cutbanks, and landings can
be protected from erosion by constructing water bars
and by seeding. Proper design of road drainage systems
and care in the placement of culverts help to control
erosion.

Trees suitable for planting on this unit include
Douglas-fir, western hemlock, and western redcedar.

The understory vegetation commonly growing on this
unit includes western brackenfern, Oregon oxalis, salal,
western swordfern, and vine maple.

This map unit is in capability subclass Vie.

3--Amity silt loam. This deep, somewhat poorly
drained soil is in slightly concave areas on broad
terraces of the Willamette Valley. It formed in silty
alluvium derived from mixed sources. Slope is 0 to 3
percent. The vegetation in areas not cultivated is mainiy
hardwoods, scattered conifers, shrubs, and grasses.
Elevation is 200 to 400 feet. The average annual
precipitation is 40 to 50 inches, the average annual air
temperature is 52 to 54 degrees F, and the average
frost-free period is 165 to 210 days.

Typically, the surface layer is very dark grayish brown
silt loam about 16 inches thick. The subsurface layer is
dark gray, faintly mottled silt loam about 6 inches thick.
The upper 6 inches of the subsoil is grayish brown,
mottled silty clay loam, and the lower 7 inches is light
olive brown, mottled silty clay loam. The substratum to a
depth of 72 inches or more is olive brown, mottled silt
loam. In some areas of similar included soils, the
substratum is silty clay loam or silty clay averaging more
than 35 percent clay.

Included in this unit are small areas of Concord,
Dayton, Holcomb, Willamette, and Woodburn soils.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Amity soil is moderately slow.
Available water capacity is about 9 to 12 inches.
Effective rooting depth is more than 60 inches; however,
penetration of roots is restricted by a seasonal high
water table. Runoff is slow, and the hazard of erosion is
slight. A seasonal high water table is at a depth of 0.5
foot to 1.5 feet from November to May.

This unit is used mainly for small grain, vegetables,
grass seed, hay, and pasture. It is aiso used for
homesite development, wildlife habitat, and recreation.

This unit is suited to most climatically adapted crops. It
is limited mainly by wetness because of the seasonal
high water table.

Drainage is needed if the soil in this unit is to be used
to its maximum potential. Most climatically adapted crops
can be grown if artificial drainage is provided. If a
suitable outlet is available, subsurface drainage can be
used to reduce wetness.
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Conducting field operations during periods when the
soil is wet reduces tilth and destroys structure, which
results in increased runoff and erosion. Runoff and
erosion can be controlled by managing residue, using
rough or minimum tillage, subsoiling, growing winter
cover crops, or stubble mulching. Grazing when the soil
is moist results in compaction of the surface layer, poor
tilth, and excessive runoff. A proper stocking rate,
pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
to protect the soil from erosion.

In summer, irrigation is needed for maximum
production of most crops. Sprinkler irrigation is a suitable
method of applying water. Use of this method permits
the even, controlied application of water, reduces runoff,
and minimizes the risk of erosion. To avoid overirrigating
and leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
To minimize damage to crops and compaction of the
soil, vehicles that have large, low-pressure tires should
be used to apply fertilizer early in spring. Grain and
grasses respond to nitrogen; legumes respond to
phosphorus, boron, sulfur, and ime; and vegetables and
berries respond to nitrogen, phosphorus, and potassium.
Where stubble mulching is practiced or crop residue is
used, additional nitrogen is needed to maintain yields.

if this unit is used for homesite development, the main
limitations are wetness and low soil strength. Drainage is
needed if roads and building foundations are
constructed. Wetness can be reduced by installing drain
tile around footings.

This unit is not suited to septic tank absorption fields
because of wetness as a result of a seasonal high water
table and moderately slow permeability. The moderately
slow permeability and the seasonal high water table
adversely affect the treatment and absorption processes.

Roads and streets should be designed to offset the
limited ability of the soil in this unit to support a load.
Settling can be minimized by compacting the disturbed
areas before construction is begun. Roads need to be
provided with large amounts of base rock to prevent
settling.

The risk of erosion is increased if the soil is left
exposed during site development. Preserving the existing
plant cover during construction helps to control erosion.

This map unit is in capability subclass ilw.

4D—Apt silty clay loam, 2 to 25 percent slopes.
This deep, well drained soil is on broad, rolling bench
tops and side slopes of uplands. It formed in colluvium
derived dominantly from sedimentary rock. The native
vegetation is mainly conifers, hardwoods, shrubs, and
grasses. Elevation is 700 to 2,400 feet. The average
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annual precipitation is 60 to 90 inches, the average
annual air temperature is 48 to 52 degrees F, and the
average frost-free period is 160 to 200 days.

Typically, the surface is covered with a mat of
needles, twigs, and moss about 1 inch thick. The surface
layer is dark brown silty clay loam about 13 inches thick.
The upper 25 inches of the subsoil is dark brown silty
clay, and the lower 28 inches is variegated brown,
yellow, and dark reddish brown very gravelly silty clay
loam.

Included in this unit are small areas of Cumley,
Honeygrove, Peavine, and McDuff soils and Apt soils
that have slopes of more than 25 percent. Included
areas make up about 15 percent of the total acreage.

Permeability of this Apt soil is moderately slow.
Available water capacity is about 7 to 10 inches.
Effective rooting depth is more than 60 inches. Runoff is
slow to medium, and the hazard of erosion is slight to
moderate.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 175, the potential production
per acre is 11,160 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 106,880 board
feet (International rule, one-eighth-inch kerf) from an
even-aged, fully stocked stand of trees 60 years old. On
the basis of a 50-year site curve, the mean site index is
120. Douglas-fir, western hemlock, western redcedar,
bigleaf maple, and red alder commonly grow on this unit.
The main concerns in producing and harvesting timber
are the hazard of erosion, equipment limitations, and
plant competition.

When harvesting timber on this unit, management that
minimizes erosion is essential. Logging roads, skid trails,
cutbanks, and landings can be protected from erosion by
constructing water bars and by seeding. Proper design of
road drainage systems and care in the placement of
culverts help to control erosion. Because spoil from
excavations is subject to rill and gully erosion and to
sloughing, it should be seeded to permanent plant cover.

When moist, unsurfaced roads and skid trails are
sticky and plastic. They may be impassable during rainy
periods. If wheeled and tracked equipment are used
when the soil in this unit is moist, puddling and
compaction can occur. Compaction seriously reduces
the productivity of the soil. Using vehicles that have
large, low-pressure tires reduces damage to the soil and
helps to maintain productivity. Ripping skid trails and
landings when the soil is dry improves the growth of
trees.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which can prevent
or prolong natural or artificial reforestation. Competing
weeds, brush, or trees can be controlled by spraying,
cutting, girdling, or scarifying.
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Trees suitable for planting on this unit include
Douglas-fir and western hemiock.

The understory vegetation commonly growing on this
unit includes western hazel, creambush oceanspray,
salal, vine maple, cascade Oregon-grape, trailing
blackberry, and western swordfern.

This map unit is in capability subclass Vle.

5F—Apt silty clay loam, 25 to 50 percent north
slopes. This deep, well drained soil is on north aspects
of uplands. It formed in colluvium derived dominantly
from sedimentary rock. The native vegetation is mainly
conifers, hardwoods, shrubs, and grasses. Elevation is
700 to 2,400 feet. The average annual precipitation is 60
to 90 inches, the average annual air temperature is 48 to
52 degrees F, and the average frost-free period is 160 to
200 days.

Typically, the surface is covered with a mat of
needles, twigs, and moss about 1 inch thick. The surface
layer is dark brown silty clay loam about 13 inches thick.
The upper 25 inches of the subsoil is dark brown silty
clay, and the lower 28 inches is variegated brown,
yellow, and dark reddish brown very gravelly silty clay
loam.

included in this unit are small areas of Cumley,
Honeygrove, Peavine, and McDuff soils and Apt soils
that have slopes of less than 25 percent. Included areas
make up about 15 percent of the total acreage.

Permeability of this Apt soil is moderately slow.
Available water capacity is about 7 to 10 inches.
Effective rooting depth is 60 inches or more. Runoff is
moderate to rapid, and the hazard of erosion is high.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 175, the potential production
per acre is 11,160 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 106,880 board
feet (International rule, one-eighth-inch kerf) from an
even-aged, fully stocked stand of trees 60 years old. On
the basis of a 50-year site curve, the mean site index is
120. Douglas-fir, western hemlock, western redcedar,
bigleaf maple, and red alder commonly grow on this unit.
The main concerns in producing and harvesting timber
are the hazard of erosion, equipment limitations, and
plant competition.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Logging roads,
skid trails, cutbanks, and landings can be protected from
erosion by constructing water bars and by seeding.
Proper design of road drainage systems and care in the
placement of culverts help to control erosion. Because
spoil from excavations is subject to rill and gully erosion
and to sloughing, it should be seeded to permanent
plant cover. Road location and maintenance costs are
greater in the more steeply sloping areas. Hauling away
waste material minimizes damage to the sil and to the
plant cover downslope of roadbuilding sites.

Soil Survey

When moist, unsurfaced roads and skid trails are
sticky and plastic. They may be impassable during rainy
periods. If wheeled and tracked equipment is used on
this unit when the soil is moist, puddling and compaction
occur. Compaction seriously reduces the productivity of
the soil. Using vehicles that have large, low-pressure
tires reduces damage to the soil and helps to maintain
productivity. Ripping skid trails and landings when the
soil is dry improves the growth of trees.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which can prevent
or prolong natural or artificial reforestation. Competing
weeds, brush, or trees can be controlled by spraying,
cutting, girdling, or scarifying.

Trees suitable for planting on this unit include
Douglas-fir and western hemlock.

The understory vegetation commonly growing on this
unit includes western hazel, creambush oceanspray,
salal, vine maple, cascade Oregon-grape, trailing
blackberry, and western swordfern.

This map unit is in capability subclass Vle.

6F—Apt silty clay loam, 25 to 50 percent south
slopes. This deep, well drained soil is on south aspects
of uplands. It formed in coliuvium derived dominantly
from sedimentary rock. The native vegetation is mainly
conifers, hardwoods, shrubs, and grasses. Elevation is
700 to 2,400 feet. The average annual precipitation is 60
to 90 inches, the average annual air temperature is 48 to
52 degrees F, and the average frost-free period is 160 to
200 days.

Typically, the surface is covered with a mat of
needles, twigs, and moss about 1 inch thick. The surface
layer is dark brown silty clay loam about 13 inches thick.
The upper 25 inches of the subsoil is dark brown siity
clay, and the lower 28 inches is variegated brown,
yellow, and dark reddish brown very gravelly silty clay
loam.

Included in this unit are small areas of Cumley,
Honeygrove, Peavine, and McDuff soils and Apt soils
that have slopes of less than 25 percent. Included areas
make up about 15 percent of the total acreage.

Permeability of this Apt soil is moderately slow.
Available water capacity is about 7 to 10 inches.
Effective rooting depth is more than 60 inches. Runoff is
moderate to rapid, and the hazard of erosion is high.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 135, the potential production
per acre is 8,280 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 72,080 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 60 years old. On the
basis of a 50-year site curve, the mean site index is 95.
Douglas-fir, western hemlock, western redcedar, bigleaf
maple, and red alder commonly grow on this unit. The
main concerns in producing and harvesting timber are
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the hazard of erosion, equipment limitations, seedling
mortality, and plant competition.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Steep yarding
paths, skid trails, and firebreaks are subject to rilling and
gullying unless they are provided with adequate water
bars or are protected by plant cover, or both. Proper
design of road drainage systems and care in the
placement of culverts help to control erosion. Because
spoil from excavations is subject to rill and gully erosion
and to sloughing, it should be seeded to permanent
plant cover. Road location and maintenance costs are
greater in the more steeply sloping areas. Hauling away
waste material minimizes damage to the soil and to the
plant cover downslope of roadbuilding sites.

When moist, unsurfaced roads and skid trails are
sticky and plastic. They may be impassable during rainy
periods. Ground skidding methods of harvesting timber
are difficult to use because of slope. Wheeled and
tracked equipment can be used in the more gently
sloping areas, but cable yarding generally is safer and
disturbs the soil less. The use of low-pressure ground
equipment or cable or aerial systems reduces the risk of
soil puddling and compaction. Ripping skid trails and
landings when the soil is dry improves the growth of
trees.

The droughtiness of the surface layer increases
seedling mortality, especially on south- and southwest-
facing slopes. In areas on south-facing slopes that are
droughty in summer, seedling mortality can be reduced
by providing shade for seedlings. To compensate for the
higher mortality rate that can be expected, larger trees
or more trees than normal can be planted.

Reforestation must be carefully managed to reduce
competition from undesirabie plants, which can prevent
or prolong natural or artificial reforestation. Competing
weeds, brush, or trees can be controlled by spraying,
cutting, girdling, or scarifying. Scarification is less
suitable in the steeper areas because of increased
expense and soil displacement.

Trees suitable for planting on this unit include
Douglas-fir.

The understory vegetation commonly growing on this
unit includes western hazel, creambush oceanspray,
salal, vine maple, cascade Oregon-grape, trailing
blackberry, and western swordfern.

This map unit is in capability subclass Vle.

7—Awbrig silty clay loam. This deep, poorly drained
soil is in slightly concave areas on low alluvial stream
terraces. It formed in silty and clayey alluvium derived
from mixed sources. Slope is 0 to 2 percent. The
vegetation in areas not cuitivated is mainly hardwoods,
shrubs, grasses, sedges, and rushes. Elevation is 200 to
600 feet. The average annual precipitation is 40 to 50
inches, the average annual air temperature is 52 to 54
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degrees F, and the average frost-free period is 165 to
210 days.

Typically, the surface layer is very dark grayish brown
silty clay loam about 6 inches thick. The upper 5 inches
of the subsail is very dark grayish brown, mottled silty
clay loam, and the lower 20 inches is very dark gray,
mottled clay. The substratum to a depth of 60 inches or
more is grayish brown, mottled silty clay loam. In some
areas of similar included soils, the surface layer is silt
loam or the substratum is stratified with sand and gravel
below a depth of 40 inches.

Included in this unit are small areas of Clackamas,
Coburg, Conser, Courtney, and Dayton soils. Included
areas make up about 15 percent of the total acreage.

Permeability of this Awbrig soil is very slow. Available
water capacity is about 7 to 9 inches. Effective rooting
depth is more than 60 inches; however, penetration of
roots is restricted by the dense clay and seasonal high
water table. Runoff is slow to ponded, and the hazard of
erosion is slight. A seasonal high water table is at a
depth of 0.5 foot above the surface to 1.0 foot below the
surface from November to May. This soil is subject to
rare periods of flooding.

This unit is used mainly for grass seed, hay, pasture,
and small grain. It is also used for homesite
development, wildlife habitat, and recreation.

If this unit is used for crops, the main limitation is
wetness. This unit generally is not suited to deep-rooted
perennial crops, because adequate drainage usually
cannot be maintained in winter and spring.

Drainage is needed if the soil in this unit is to be used
to its maximum potential. Open ditches and tile drains
can be used to remove excess water on the surface. Tile
drains have limited suitability for removing subsurface
water from the soil because of the very slow permeability
and inadequate outlets. If a suitable outlet is available,
subsurface drainage can be used to reduce wetness.
Drainage of the soil is difficult and expensive because
the dense clay requires close spacing of the tile drains.
Where tile drains have been properly installed and
maintained, however, they have functioned properly for
more than 10 years.

Conducting field operations during periods when the
soil is wet reduces tilth and destroys structure, which
results in increased runoff and erosion. Runoff and
erosion can be controlled by managing residue, using
rough or minimum tillage, subsoiling, growing winter
cover crops, or stubble mulching. Grazing when the soil
is moist results in compaction of the surface layer, poor
tilth, and excessive runoff. A proper stocking rate,
pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
to protect the soil from erosion. Compaction limits the
movement of air and water in the soil and restricts the
growth of roots.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
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grass-legume mixtures help to maintain fertility and tilth.
To minimize damage to crops and compaction of the
soil, vehicles that have large, low-pressure tires should
be used to apply fertilizer early in spring (fig. 4). Grain
and grasses respond to nitrogen, and legumes respond
to phosphorus, boron, sulfur, and lime. Where stubble
mulching is practiced or crop residue is used, additional
nitrogen is needed to maintain yields.

Increased construction of homes on this unit. If this
unit is used for homesite development, the main
limitations are wetness, very slow permeability, shrink-
swell potential, low soil strength, and rare periods of
flooding. Drainage is needed if roads and building
foundations are constructed. Wetness can be reduced
by installing drain tile around footings.

This unit is not suited to septic tank absorption fields
because of wetness as a result of a seasonal high water
table and very slow permeability. The seasonal high
water table and very slow permeability adversely affect
the treatment and absorption processes.

Buildings and roads should be designed to offset the
effects of shrinking and swelling. If buildings are
constructed on this unit, properly designing foundations
and footings and diverting runoff away from the buildings
help to prevent structural damage because of shrinking
and swelling.

Roads and streets can be buiilt if they are designed to
compensate for the instability of the soil. Ponding and
rare periods of flooding on this unit makes it necessary
to locate roads and streets above the expected high
water level.

The risk of erosion is increased if the soil is left
exposed during site development. Preserving the existing
plant cover during construction helps to control erosion.

This map unit is in capability subclass IVw.

8—Bashaw silty clay. This deep, poorly drained soil
is in slightly concave areas on flood plains, alluvial
terraces, and alluvial fans. It formed in clayey alluvium
derived from mixed sources. Slope is 0 to 1 percent. The
vegetation in areas not cultivated is mainly hardwoods,
shrubs, grasses, sedges, and rushes. Elevation is 200 to
400 feet. The average annual precipitation is 40 to 50
inches, the average annual air temperature is 52 to 54
degrees F, and the average frost-free period is 165 to
210 days.

Typically, the surface layer is black silty clay about 4
inches thick. The next layer is black, mottled clay about
32 inches thick. The upper 24 inches of the substratum
is very dark gray, mottled clay, and the lower part to a
depth of 70 inches is dark gray, mottled silty clay. In
some areas of similar included soils, the surface layer is
silty clay loam or clay.

Included in this unit are small areas of Awbrig,
Clackamas, Conser, Courtney, and Dayton soils.
Included areas make up about 15 percent of the total
acreage.

Soil Survey

Permeability of this Bashaw soil is very slow. Available
water capacity is about 8 to 10 inches. Effective rooting
depth is more than 60 inches; however, penetration of
roots is restricted by the dense clay and seasonal high
water table. Runoff is slow to ponded, and the hazard of
erosion is slight. A seasonal high water table is at a
depth of 1.0 foot above the surface to 0.5 foot below the
surface from November to May. This soil is frequently
flooded from December to April.

This unit is used mainly for hay, pasture, grass seed,
and spring grain. It is also used for homesite
development, wildlife habitat, and recreation.

If this unit is used for crops, the main limitations are
wetness and susceptibility to slumping. This unit
generally is not suited to deep-rooted perennial crops,
because adequate drainage usually cannot be
maintained in winter and spring.

Drainage is needed if the soil in this unit is to be used
to its maximum potential. Open ditches and tile drains
can be used to remove excess water on the surface. Tile
drains have limited suitability for removing subsurface
water from the soil because of the very slow permeability
and inadequate outlets. If a suitable outlet is available,
subsurface drainage can be used to reduce wetness.
Drainage of the soil is difficult and expensive because
the dense clay requires close spacing of the tile drains.

Conducting field operations during periods when the
soil is wet reduces tilth and destroys structure, which
results in increased runoff and erosion. Erosion caused
by seasonal flooding and runoff from higher lying areas
can be controlled by growing a winter cover crop each
year and by properly managing crop residue. Grazing
when the soil is moist results in compaction of the
surface layer, poor tilth, and excessive runoff. A proper
stocking rate, pasture rotation, and restricted grazing
during wet periods help to keep the pasture in good
condition and to protect the soil from erosion.
Compaction limits the movement of air and water in the
soil and restricts the growth of roots. The soil cracks
when dry and takes in water rapidly. When saturated
with water, the soil swells and the cracks close. Once
the soil has dried and the cracks have opened again, a
favorable moisture and air relationship is difficult to
maintain in the soil.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
To minimize damage to crops and compaction of the
soil, vehicles that have large, low-pressure tires should
be used to apply fertilizer early in spring. Grain and
grasses respond to nitrogen; legumes respond to
phosphorus, boron, sulfur, and lime; and vegetables and
berries respond to nitrogen, phosphorus, and potassium.
Where stubble mulching is practiced or crop residue is
used, additional nitrogen is needed to maintain yields.

If this unit is used for homesite development, the main
limitations are wetness, very slow permeability, shrink-
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swell potential, low soil strength, and the hazard of
flooding. Drainage is needed if roads and building
foundations are constructed. Wetness can be reduced
by installing drain tile around footings.

This unit is not suited to septic tank absorption fields
because of wetness as a result of a seasonal high water
table and very slow permeability. The very slow
permeability and the seasonal high water table adversely
affect the treatment and absorption processes.

Buildings and roads should be designed to offset the
effects of shrinking and swelling. If buildings are
constructed on this unit, properly designing foundations
and footings and diverting runoff away from the buildings
help to prevent structural damage because of shrinking
and swelling.

Roads and streets can be buiilt if they are designed to
compensate for the limited ability of the soil in this unit
to support a load. Ponding and frequent periods of
flooding on this unit make it necessary to locate roads
and streets above the expected high water level.

The risk of erosion is increased if the soil is left
exposed during site development. Preserving the existing
plant cover during construction helps to control erosion.

This map unit is in capability subclass Vw.

9C—Bellpine silty clay loam, 3 to 12 percent
slopes. This moderately deep, well drained soil is on
smooth, convex foot slopes and foothills adjacent to
terraces of the Willamette Valley. It formed in colluvium
derived dominantly from sedimentary rock. The
vegetation in areas not cultivated is mainly conifers,
hardwoods, shrubs, and grasses. Elevation is 300 to
1,400 feet. The average annual precipitation is 40 to 60
inches, the average annual air temperature 1s 52 to 54
degrees F, and the average frost-free period is 165 to
210 days.

Typically, the surface layer is dark reddish brown silty
clay loam about 7 inches thick. The upper 7 inches of
the subsoil is dark reddish brown silty clay, and the lower
18 inches is reddish brown and yellowish red clay.
Partially weathered tuffaceous siltstone is at a depth of
32 inches. In some areas of similar included soils, the
surface layer is cobbly silty clay loam.

Included in this unit are small areas of Jory, Nekia,
and Willakenzie soils and Bellpine soils that have slopes
of more than 12 percent. Included areas make up about
15 percent of the total acreage.

Permeability of this Bellpine soil is slow. Available
water capacity is about 3 to 6 inches. Depth to soft
bedrock and effective rooting depth are 20 to 40 inches.
Runoff i1s slow to medium, and the hazard of erosion is
slight to moderate.

This unit is used mainly for small grain, hay, pasture,
orchards, and Christmas trees. It is also used for timber
production, homesite development, wildlife habitat, and
recreation.
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This unit is suited to most climatically adapted crops. it
has few limitations.

In summer, irrigation is needed for maximum
production of most crops. Water for irrigation is often not
available; when available, however, it is stored in
reservoirs. Sprinkler irrigation is a suitable method of
applying water. Use of this method permits the even,
controlled application of water, reduces runoff, and
minimizes the risk of erosion. To avoid overirrigating and
leaching of plant nutrients, applications of irrigation water
should be adjusted to the available water capacity, the
water intake rate, and the crop needs.

The soil in this unit is sticky and plastic when wet,
which restricts trafficability. Conducting field operations
during periods when the soil is wet reduces tilth and
destroys structure, which results in increased runoff and
erosion. Runoff and erosion can be controlled by
managing residue, using rough or minimum tillage,
growing winter cover crops, or stubbie muiching.
Because of the susceptibility of the soil to compaction,
grazing should be restricted when the water table is high
and immediately after irrigation. A proper stocking rate,
pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
to protect the soil from erosion. Compaction limits the
movement of air and water in the soil and restricts the
growth of roots.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Orchards, grain, and grasses respond to nitrogen, and
legumes respond to phosphorus, boron, sulfur, and lime.
Where stubble mulching is practiced or crop residue is
used, additional nitrogen is needed to maintain yields.

This unit is suited to the production of Dougias-fir. On
the basis of a site index of 155, the potential production
per acre is 9,840 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 91,040 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 80 years old. On the
basis of a 50-year site curve, the mean site index is 120.
Douglas-fir, grand fir, Oregon white oak, and bigleaf
maple commonly grow on this unit. If the unit is used for
timber production, the main concerns are equipment
limitations and the hazard of windthrow.

When moist, unsurfaced roads and skid trails are
sticky and plastic. They may be impassable during rainy
periods. If wheeled and tracked equipment is used on
this unit when the soil is moist, puddling and compaction
occur. Compaction seriously reduces the productivity of
the soil. Compaction can be reduced by using suitable
methods for removing timber, laying out skid trails in
advance, and harvesting timber when the soil is least
susceptible to compaction. Using vehicles that have
large, low-pressure tires reduces damage to the soil and
helps to maintain productivity. Ripping skid trails and
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landings when the soil is dry improves the growth of
trees.

Trees are subject to windthrow because of the limited
rooting depth. Windthrow is a hazard when the soil is
wet and the winds are strong.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which may prolong
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying.

Trees suitable for planting on this unit include
Douglas-fir.

The understory vegetation commonly growing on this
unit includes western hazel, cascade Oregon-grape,
Pacific poison-oak, common snowberry, trailing
blackberry, and rose.

If this unit is used for homesite development, the main
limitations are depth to bedrock, slow permeability, low
soil strength, and shrink-swell potential of the subsoil.

Cuts needed to provide essentially level building sites
can expose bedrock. The bedrock is rippable and
therefore is not a serious limitation for most engineering
uses.

This unit is poorly suited to septic tank absorption
fields because of depth to bedrock and slow
permeability. Septic tank absorption fields can be
installed in some areas where the depth to bedrock is
greater. The limitation of slow permeability can be
overcome by increasing the size of the absorption field.

Buildings and roads should be designed to offset the
limited ability of the soil in this unit to support a load.
Settling can be minimized by compacting the disturbed
areas before construction is begun. Roads need to be
provided with large amounts of base rock to prevent
settling. Cutbanks are subject to slumping when the soil
is saturated.

If buildings are constructed on this unit, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structural
damage because of shrinking and swelling.

Excavation for roads and buildings increases the risk
of erosion. Preserving the existing plant cover during
construction helps to control erosion.

This map unit is in capability subclass lile.

9D—Belipine silty clay loam, 12 to 20 percent
slopes. This moderately deep, well drained soil is on
smooth, convex foot slopes and foothills adjacent to
terraces of the Willamette Valley. It formed in colluvium
derived dominantly from sedimentary rock. The
vegetation in areas not cultivated is mainly conifers,
hardwoods, shrubs, and grasses. Elevation is 300 to
1,400 feet. The average annual precipitation is 40 to 60
inches, the average annual air temperature is 52 to 54
degrees F, and the average frost-free period is 165 to
210 days.

Soll Survey

Typically, the surface layer is dark reddish brown silty
clay loam about 7 inches thick. The upper 7 inches of
the subsoil is dark reddish brown silty clay, and the lower
18 inches is reddish brown and yellowish red clay.
Partially weathered tuffaceous siltstone is at a depth of
32 inches. In some areas of similar included soils, the
surface layer is cobbly silty clay loam.

Included in this unit are small areas of Jory, Nekia,
and Willakenzie soils and Bellpine soils that have slopes
of less than 12 percent or more than 20 percent.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Bellpine soil is slow. Available
water capacity is about 3 to 6 inches. Depth to soft
bedrock and effective rooting depth are 20 to 40 inches.
Runoft is medium, and the hazard of erosion is moderate
to high.

This unit is used mainly for small grain, hay, pasture,
orchards, and Christmas trees. It is also used for timber
production, homesite development, wildlife habitat, and
recreation.

This unit is suited to most climatically adapted crops. It
is limited mainly by slope in some areas.

In summer, irrigation is needed for maximum
production of most crops. Water for irrigation is often not
available; when available, however, it is stored in
reservoirs. Only a few areas are irrigated by sprinklers.

The sail in this unit is sticky and plastic when wet,
which restricts trafficability. Conducting field operations
during periods when the soil is wet reduces tilth and
destroys structure, which results in increased runoff and
erosion. Runoff and erosion can be controlled by
managing residue, using rough or minimum tillage,
growing winter cover crops, or stubble mulching.
Because of the susceptibility of the soil to compaction,
grazing should be restricted when the water table is high
and immediately after irrigation. A proper stocking rate,
pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
to protect the soil from erosion. Compaction limits the
movement of air and water in the soil and restricts the
growth of roots. All tillage should be on the contour or
across the slope. Constructing terraces reduces runoff
and the risk of erosion and conserves moisture.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Orchards, grain, and grasses respond to nitrogen, and
legumes respond to phosphorus, boron, sulfur, and lime.
Where stubble mulching is practiced or crop residue is
used, additional nitrogen is needed to maintain yields.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 155, the potential production
per acre is 9,840 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 91,040 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 80 years old. On the
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basis of a 50-year site curve, the mean site index is 120.
Douglas-fir, grand fir, Oregon white oak, and bigleaf
maple commonly grow on this unit. The main concerns in
producing and harvesting timber are the hazard of
erosion, equipment limitations, and the hazard of
windthrow.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Logging roads,
skid trails, cutbanks, and landings can be protected from
erosion by constructing water bars and by seeding.

When moist, unsurfaced roads and skid trails are
sticky and plastic. They may be impassable during rainy
periods. If wheeled and tracked equipment is used on
this unit when the soil is moist, puddling and compaction
occur. Compaction seriously reduces the productivity of
the soil. Compaction can be reduced by using suitable
methods for removing timber, laying out skid trails in
advance, and harvesting timber when the soil is least
susceptible to compaction. Using vehicles that have
large, low-pressure tires reduces damage to the soil and
helps to maintain productivity. Ripping skid trails and
landings when the soil is dry improves the growth of
trees.

Trees are subject to windthrow because of the limited
rooting depth. Windthrow is a hazard when the soil is
wet and the winds are strong.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which may prolong
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying.

Trees suitable for planting on this unit include
Douglas-fir.

The understory vegetation commonly growing on this
unit includes western hazel, cascade Oregon-grape,
Pacific poison-oak, common snowberry, trailing
blackberry, and rose.

If this unit 1s used for homesite development, the main
limitations are depth to bedrock, slow permeability,
slope, low soil strength, and shrink-swell potential of the
subsoil.

Cuts needed to provide essentially level building sites
can expose bedrock. The bedrock is rippable and
therefore is not a serious limitation for most engineering
uses.

This unit is poorly suited to septic tank absorption
fields because of depth to bedrock, slope, and slow
permeability. Septic tank absorption fields can be
installed in some areas where the depth to bedrock is
greater and the unit is less sloping. Absorption lines
should be installed on the contour. The limitation of slow
permeability can be overcome by increasing the size of
the absorption field.

Buildings and roads should be designed to offset the
limited ability of the soil in this unit to support a load.
Settling can be minimized by compacting the disturbed
areas before construction is begun. Roads need to be
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provided with large amounts of base rock to prevent
settling. Cutbanks are subject to slumping when the soil
is saturated.

If buildings are constructed on this unit, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structural
damage because of shrinking and swelling.

Erosion is a hazard in the steeper areas. Only the part
of the site that is used for construction should be
disturbed. Preserving the existing plant cover during
construction helps to control erosion.

This map unit is in capability subclass llle.

9E—Bellpine silty clay loam, 20 to 30 percent
slopes. This moderately deep, well drained soil is on
smooth, convex foot slopes and foothills adjacent to
terraces of the Willamette Valley. It formed in colluvium
derived dominantly from sedimentary rock. The native
vegetation is mainly conifers, hardwoods, shrubs, and
grasses. Elevation is 300 to 1,400 feet. The average
annual precipitation is 40 to 60 inches, the average
annual air temperature is 52 to 54 degrees F, and the
average frost-free period is 165 to 210 days.

Typically, the surface layer is dark reddish brown silty
clay loam about 7 inches thick. The upper 7 inches of
the subsoil is dark reddish brown silty clay, and the lower
18 inches is reddish brown and yellowish red clay.
Partially weathered tuffaceous siltstone is at a depth of
32 inches. In some areas of similar included soils, the
surface layer is cobbly silty clay loam.

Included in this unit are small areas of Jory, Nekia,
and Willakenzie soils and Bellpine soils that have slopes
of less than 20 percent or more than 30 percent.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Bellpine soil is slow. Available
water capacity is about 3 to 6 inches. Depth to soft
bedrock and effective rooting depth are 20 to 40 inches.
Runoff is medium, and the hazard of erosion is high.

This unit is used mainly for timber production and
pasture. It is also used for orchards, homesite
development, wildlife habitat, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 155, the potential production
per acre is 9,840 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 91,040 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 80 years old. On the
basis of a 50-year site curve, the mean site index is 120.
Douglas-fir, grand fir, Oregon white oak, and bigleaf
maple commonly grow on this unit. The main concerns in
producing and harvesting timber are the hazard of
erosion, equipment limitations, and the hazard of
windthrow.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Logging roads,
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skid trails, cutbanks, and landings can be protected from
erosion by constructing water bars and by seeding.

When moist, unsurfaced roads and skid trails are
sticky and plastic. They may be impassable during rainy
periods. If wheeled and tracked equipment is used on
this unit when the soil is moist, puddling and compaction
occur. Compaction seriously reduces the productivity of
the soil. Compaction can be reduced by using suitable
methods for removing timber, laying out skid trails in
advance, and harvesting timber when the soil is least
susceptible to compaction. Using vehicles that have
large, low-pressure tires reduces damage to the soil and
helps to maintain productivity. Ripping skid trails and
landings when the soil is dry improves the growth of
trees.

Trees are subject to windthrow because of the limited
rooting depth. Windthrow is a hazard when the soil is
wet and the winds are strong.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which may prolong
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying.

Trees suitable for planting on this unit include
Douglas-fir.

The understory vegetation commonly growing on this
unit includes western hazel, cascade Oregon-grape,
Pacific poison-oak, common snowberry, trailing
blackberry, and rose.

Because of the steeper areas of this unit, it is
unsuitable for cultivation. If this unit is used for pasture
and orchards, the main limitation is slope. The unit is
suited to limited tillage only as a pasture management
practice.

If this unit is used for hay and pasture, a permanent
plant cover is needed to prevent excessive runoff and
erosion in winter. Seedbed preparation should be on the
contour or across the slope where practical. Using
management that maintains optimum vigor and quality of
forage plants is a good practice. Rotation grazing helps
to maintain the quality of forage. Grazing when the soil is
moist results in compaction of the surface layer, poor
tilth, and excessive runoff.

if this unit is used for homesite development, the main
limitations are depth to bedrock, slow permeability,
slope, low soil strength, and shrink-swell potential of the
subsoil.

Cuts needed to provide essentially level building sites
can expose bedrock. The bedrock is rippable and
therefore is not a serious limitation for most engineering
uses.

This unit is poorly suited to septic tank absorption
fields because of depth to bedrock, slope, and slow
permeability. Septic tank absorption fields can be
installed in some areas of this unit where the depth to
bedrock is greater and the unit is less sloping.
Absorption lines should be installed on the contour. The
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limitation of slow permeability can be overcome by
increasing the size of the absorption field.

Slope limits use of some areas of this unit for building
site development. Buildings and roads should be
designed to offset the limited ability of the soil in this unit
to support a load. Settling can be minimized by
compacting the disturbed areas before construction is
begun. Roads need to be provided with large amounts of
base rock to prevent settling. Cutbanks are subject to
slumping when the soil is saturated.

If buildings are constructed on this unit, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structural
damage because of shrinking and swelling.

Erosion is a hazard in the steeper areas. Only the part
of the site that is used for construction should be
disturbed. Preserving the existing plant cover during
construction helps to control erosion.

This map unit is in capability subclass Ve.

9F—Bellpine silty clay loam, 30 to 50 percent
slopes. This moderately deep, well drained soil is on
smooth, convex foot slopes and foothills adjacent to
terraces of the Willamette Valley. It formed in colluvium
derived dominantly from sedimentary rock. The native
vegetation is mainly conifers, hardwoods, shrubs, and
grasses. Elevation is 300 to 1,400 feet. The average
annual precipitation is 40 to 60 inches, the average
annual air temperature is 52 to 54 degrees F, and the
average frost-free period is 165 to 210 days.

Typically, the surface layer is dark reddish brown silty
clay loam about 7 inches thick. The upper 7 inches of
the subsoil is dark reddish brown silty clay, and the lower
18 inches is reddish brown and yellowish red clay.
Partially weathered tuffaceous siltstone is at a depth of
32 inches. In some areas of similar included soils, the
surface layer is cobbly silty clay loam.

Included in this unit are small areas of Jory, Nekia,
and Willakenzie soils and Bellpine soils that have slopes
of less than 30 percent. Included areas make up about
15 percent of the total acreage.

Permeability of this Bellpine soil is slow. Available
water capacity is about 3 to 6 inches. Depth to soft
bedrock and effective rooting depth are 20 to 40 inches.
Runoff is rapid, and the hazard of erosion is high.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 155, the potential production
per acre is 9,840 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 91,040 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 80 years old. On the
basis of a 50-year site curve, the mean site index is 120.
Douglas-fir, grand fir, Oregon white oak, and bigleaf
maple commonly grow on this unit. The main concerns in
producing and harvesting timber are the hazard of
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erosion, equipment limitations, and the hazard of
windthrow.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
minimized by not disturbing the soil excessively while
logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts. Steep yarding paths,
skid trails, and firebreaks are subject to rilling and
gullying unless they are provided with adequate water
bars or are protected by plant cover, or both. Casting
material to the side when building roads can damage
vegetation and is a potential source of sedimentation.
Hauling away waste material minimizes damage to the
soil and to the plant cover downslope of roadbuilding
sites.

When moist, unsurfaced roads and skid trails are
sticky and plastic. They may be impassable during rainy
periods. Wheeled and tracked equipment can be used in
the more gently sloping areas, but cable yarding
generally is safer and disturbs the soil less. Highlead
logging or other logging systems that fully or partially
suspend logs damage the soil less and generally are
less costly than tractor systems. Compaction can be
reduced by using suitable methods for removing timber,
laying out skid trails in advance, and harvesting timber
when the soll is least susceptible to compaction. Ripping
skid trails and landings when the soil is dry improves the
growth of trees. Road location and maintenance costs
are greater in the more steeply sloping areas.

The soil in this unit is subject to landsliding and
slumping when the soil becomes saturated and is
disturbed by constructing roads or harvesting timber.

Trees are subject to windthrow because of the limited
rooting depth. Windthrow is a hazard when the soil is
wet and the winds are strong.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which may prolong
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying. Scarification is less suitable in the
steeper areas because of increased expense and soil
displacement.

Trees suitable for planting on this unit include
Douglas-fir.

The understory vegetation commonly growing on this
unit includes western hazel, cascade Oregon-grape,
Pacific poison-oak, common snowberry, trailing
blackberry, and rose.

This map unit is in capability subclass Vlie.

10E—Bensley stony loam, 2 to 30 percent slopes.
This deep, well drained soil is on ridgetops and side
slopes of uplands. It formed in colluvium and glacial till
derived from various kinds of rock. The native vegetation
is mainly conifers, shrubs, and grasses. Elevation is
2,700 to 4,900 feet. The average annual precipitation is
80 to 120 inches, the average annual air temperature is
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41 to 45 degrees F, and the average frost-free period is
80 to 110 days.

Typically, the surface is covered with a mat of
needles, leaves, twigs, and moss about 1 inch thick. The
surface layer is very dark brown and very dark grayish
brown stony loam about 11 inches thick. The upper 11
inches of the subsoil is brown very gravelly clay loam,
and the lower 40 inches is brown and dark grayish
brown very cobbly clay loam.

Included in this unit are small areas of Crabtree,
Cruiser, Henline, Hummington, Keel, Yellowstone, and
Valsetz soils. Also included are small areas of Bensley
soils that have slopes of more than 30 percent. Included
areas make up about 15 percent of the total acreage.

Permeability of this Bensley soil is moderate. Available
water capacity is about 6 to 8 inches. Effective rooting
depth is more than 60 inches. Runoff is slow to medium,
and the hazard of erosion is slight to high.

This unit 1s used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is poorly suited to the production of Douglas-
fir. On the basis of a site index of 110, the potential
production per acre is 5,040 cubic feet from an even-
aged, fully stocked stand of trees 60 years old or 46,700
board feet (International rule, one-eighth-inch kerf) from
an even-aged, fully stocked stand of trees 100 years old.
Douglas-fir, western redcedar, western hemlock, and
noble fir commonly grow on this unit. The main concerns
in producing and harvesting timber are the hazard of
erosion and equipment limitations.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
minimized by not disturbing the soil excessively while
logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts. Proper design of road
drainage systems and care in the placement of culverts
help to control erosion. Because spoil from excavations
is subject to rill and gully erosion and to sloughing, it
should be seeded to permanent plant cover.

Stones on the surface can interfere with felling,
yarding, and other operations involving the use of
equipment. Using standard wheeled and tracked
equipment when the soil is dry causes rutting and
displacement of the surface layer. Using vehicles that
have large, low-pressure tires reduces damage to the
soil and helps to maintain productivity. Snowpack limits
the use of equipment and restricts access.

Undesirable plants may prolong natural or artificial
reforestation. Competing weeds, brush, or trees can be
controlled by spraying, cutting, girdling, or scarifying.

Trees suitable for planting on this unit include
Douglas-fir, mountain hemlock, noble fir, and western
redcedar.

The understory vegetation commonly growing on this
unit includes common beargrass, tall blue huckleberry,
cascade Oregon-grape, Pacific rhododendron, and salal.

This map unit is in capability subclass Vis.
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11F—Bensley-Valsetz stony loams, 30 to 50
percent slopes. This map unit is on the side slopes of
uplands. The native vegetation is mainly conifers, shrubs,
and grasses. Elevation is 2,700 to 4,900 feet. The
average annual precipitation is 80 to 120 inches, the
average annual air temperature is 41 to 55 degrees F,
and the average frost-free period is 80 to 110 days.

This unit is about 45 percent Bensley stony loam and
40 percent Valsetz stony loam. The components of this
unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Crabtree,
Cruiser, Henline, Hummington, and Yellowstone soils.
Also included are other Bensley and Valsetz stony loams
that have slopes of less than 30 percent or more than
50 percent. Included areas make up about 15 percent of
the total acreage.

The Bensley soil is deep and well drained. It formed in
colluvium and glacial till derived from various kinds of
rock. Typically, the surface is covered with a mat of
needles, leaves, twigs, and moss about 1 inch thick. The
surface layer is very dark brown and very dark grayish
brown stony loam about 11 inches thick. The upper 11
inches of the subsoil is brown very gravelly clay loam,
and the lower 40 inches is brown and dark grayish
brown very cobbly clay loam.

Permeability of the Bensley soil is moderate. Available
water capacity is about 6 to 8 inches. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of erosion is high.

The Valsetz soil is moderately deep and well drained.
It formed in colluvium derived dominantly from basalt.
Typically, the surface is covered with a mat of twigs,
needles, and leaves about 2 inches thick. The surface
layer is dark reddish brown stony loam about 3 inches
thick. The next layer is reddish brown very gravelly loam
about 9 inches thick. The subsoil is reddish brown very
gravelly loam about 24 inches thick. Fractured basalt is
at a depth of 36 inches.

Permeability of the Valsetz soil is moderately rapid.
Available water capacity is about 1 inch to 3 inches.
Depth to hard bedrock and effective rooting depth are
20 to 40 inches. Runoff is rapid, and the hazard of
erosion is high.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is poorly suited to the production of Douglas-
fir. On the basis of a site index of 110 for the Bensley
soil, the potential production per acre of merchantable
timber is 5,040 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 46,700 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 100 years old. On the
basis of a site index of 115 for the Valsetz soil, the
potential production per acre of merchantable timber is
5,460 cubic feet from an even-aged, fully stocked stand
of trees 60 years old or 52,400 board feet (International
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rule, one-eighth-inch kerf) from an even-aged, fully
stocked stand of trees 100 years old. Douglas-fir,
western redcedar, mountain hemlock, and noble fir
commonly grow on this unit. The main concerns in
producing and harvesting timber are the hazard of
erosion, equipment limitations, seedling mortality, the
hazard of windthrow, and plant competition.

Minimizing the risk of erosion is essential in harvesting
timber. Steep yarding paths, skid trails, and firebreaks
are subject to rilling and gullying unless they are
provided with adequate water bars or are protected by
plant cover, or both. Casting material to the side when
building roads can damage vegetation and is a potential
source of sedimentation. Hauling away waste material
minimizes damage to the soil and to the plant cover
downslope of roadbuilding sites.

Stones on the surface can interfere with felling,
yarding, and other operations involving the use of
equipment. Wheeled and tracked equipment can be used
in the more gently sloping areas, but cable yarding
generally is safer and disturbs the soil less. Highlead
logging or other logging systems that fully or partially
suspend logs are less damaging to the soil and generally
are less costly than tractor systems. Road location and
maintenance costs are greater in the more steeply
sloping areas. Snowpack limits the use of equipment and
restricts access.

On the Valsetz soil, droughtiness of the surface layer
increases seedling mortality, especially on south- and
southwest-facing slopes. in areas on south-facing slopes
that are droughty in summer, seedling mortality can be
reduced by providing shade for seedlings. The large
amount of rock fragments in the soil limits seedling
survival. To compensate for the higher mortality rate that
can be expected, larger trees or more trees than normal
can be planted.

Trees are subject to windthrow because of the limited
rooting depth. Windthrow is a hazard on the Valsetz soil
when it is wet and the winds are strong.

On the Valsetz soil, undesirable plants may prolong
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying.

Trees suitable for planting on the Bensiey sail include
Douglas-fir, mountain hemiock, noble fir, and western
redcedar. Trees suitable for planting on the Valsetz soil
include Douglas-fir, mountain hemlock, and noble fir.

The understory vegetation commonly growing on this
unit includes common beargrass, Pacific rhododendron,
tall blue huckleberry, cascade Oregon-grape, and salal.

This map unit is in capability subclass Vls.

11G—Bensley-Valsetz stony loams, 50 to 75
percent slopes. This map unit is on ridges and side
slopes of uplands. The native vegetation is mainly
conifers, shrubs, and grasses. Elevation is 2,700 to
4,900 feet. The average annual precipitation is 80 to 120
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inches, the average annual air temperature is 41 to 55
degrees F, and the average frost-free period is 80 to 110
days.

This unit is about 45 percent Bensley stony loam and
40 percent Valsetz stony loam. The components of this
unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Crabtree,
Cruiser, Henline, Hummington, and Yellowstone soils.
Also included are Bensley and Valsetz stony loams that
have slopes of less than 50 percent. Included areas
make up about 15 percent of the total acreage.

The Bensley soil is deep and well drained. It formed in
colluvium and glacial till derived from various kinds of
rock. Typically, the surface is covered with a mat of
needles, leaves, twigs, and moss about 1 inch thick. The
surface layer is very dark brown and very dark grayish
brown stony loam about 11 inches thick. The upper 11
inches of the subsoil is brown very gravelly clay loam,
and the lower 40 inches is brown and dark grayish
brown very cobbly clay loam.

Permeability of the Bensley soil is moderate. Available
water capacity is about 6 to 8 inches. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of erosion is high.

The Valsetz soil is moderately deep and well drained.
It formed in colluvium derived dominantly from basatt.
Typically, the surface is covered with a mat of twigs,
needies, and leaves about 2 inches thick. The surface
layer is dark reddish brown stony loam about 3 inches
thick. The next layer is reddish brown very gravelly loam
about 9 inches thick. The subsoil is reddish brown very
gravelly loam about 24 inches thick. Fractured basalt is
at a depth of 36 inches.

Permeability of the Valsetz soii is moderately rapid.
Available water capacity is about 1 inch to 3 inches.
Depth to hard bedrock and effective rooting depth are
20 to 40 inches. Runoff is rapid, and the hazard of
erosion is high.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is poorly suited to the production of Douglas-
fir. On the basis of a site index of 110 for the Bensley
soil, the potential production per acre is 5,040 cubic feet
from an even-aged, fully stocked stand of trees 60 years
old or 46,700 board feet (International rule, one-eighth-
inch kerf) from an even-aged, fully stocked stand of
trees 100 years old. On the basis of a site index of 115
for the Valsetz soil, the potential production per acre is
5,460 cubic feet from an even-aged, fully stocked stand
of trees 60 years old or 52,400 board feet (International
rule, one-eighth-inch kerf) from an even-aged, fully
stocked stand of trees 100 years old. Douglas-fir,
western redcedar, mountain hemlock, and noble fir
commonly grow on this unit. The main concerns in
producing and harvesting timber are the hazard of
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erosion, equipment imitations, seedling mortality, the
hazard of windthrow, and plant competition.

Minimizing the risk of erosion is essential in harvesting
timber. Erosion is minimized by not disturbing the soil
excessively while logging; by seeding roads, cutbanks,
and landings; and by installing water bars or culverts.
Steep yarding paths, skid trails, and firebreaks are
subject to rilling and gullying unless they are provided
with adequate water bars or are protected by plant
cover, or both. Casting material to the side when building
roads can damage vegetation and is a potential source
of sedimentation. Hauling away waste material minimizes
damage to the soil and to the plant cover downslope of
roadbuilding sites.

Stones on the surface can interfere with felling,
yarding, and other operations involving the use of
equipment. Steepness of slope restricts the use of
wheeled and tracked equipment on skid trails. Cable
yarding generally is safer and disturbs the soil less.
Highlead logging or other logging systems that fully or
partially suspend logs damage the soil less and generally
are less costly than tractor systems. Road location and
maintenance costs are greater in the more steeply
sloping areas. Snowpack limits the use of equipment and
restricts access.

On the Valsetz soil, droughtiness of the surface layer
increases seedling mortality, especially on south- and
southwest-facing slopes. In areas on south-facing slopes
that are droughty in summer, seedling mortality can be
reduced by providing shade for seedlings. The large
amount of rock fragments in the soil limits seedling
survival. To compensate for the higher mortality rate that
can be expected, larger trees or more trees than normal
can be planted.

Trees are subject to windthrow because of the limited
rooting depth. Windthrow is a hazard when the soil in
this unit is wet and the winds are strong.

Undesirable plants may proiong natural or artificial
reforestation. Competing weeds, brush, or trees can be
controlied by spraying, cutting, girdling, or scarifying.
Scarification is less suitable in the steeper areas
because of increased expense and soil displacement.

Trees suitable for planting on the Bensley soil include
Douglas-fir, mountain hemlock, noble fir, and western
redcedar. Trees suitable for planting on the Valsetz soil
include Douglas-fir, mountain hemiock, and noble fir.

The understory vegetation commonly growing on this
unit includes common beargrass, Pacific rhododendron,
tall blue huckleberry, cascade Oregon-grape, and salal.

This map unit is in capability subclass Vllis.

12E—Blachly clay loam, 3 to 30 percent slopes.
This deep, well drained soil is on bench tops and on side
slopes of uplands. It formed in colluvium derived
dominantly from sedimentary or basic igneous rock. The
native vegetation is mainly conifers, hardwoods, shrubs,
and grasses. Elevation is 1,000 to 2,700 feet. The
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average annual precipitation is 70 to 100 inches, the
average annual air temperature is 45 to 51 degrees F,
and the average frost-free period is 140 to 200 days.

Typically, the surface is covered with a mat of moss,
leaves, and twigs about 1 inch thick. The surface layer is
dark reddish brown clay loam about 25 inches thick. The
upper 28 inches of the subsoil is reddish brown silty clay
and clay, and the lower 7 inches is dark brown silty clay
loam. In some areas of similar included soils, the surface
layer is silty clay loam. Cobbles are on the surface in
some areas.

Included in this unit are small areas of Bohannon,
Cumley, Harrington, Kilchis, Kinney, and Klickitat soils
and Blachly soils that have slopes of more than 30
percent. Included areas make up about 15 percent of the
total acreage.

Permeability of this Blachly soil is moderately slow.
Available water capacity is about 8 to 11 inches.
Effective rooting depth is 60 inches or more. Runoff is
slow to medium, and the hazard of erosion is slight to
high.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 150, the potential production
per acre is 9,480 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 86,800 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 80 years old. On the
basis of a 50-year site curve, the mean site index is 110.
Douglas-fir, western hemlock, red alder, and bigleaf
maple commonly grow on this unit. The main concerns in
producing and harvesting timber are the hazard of
erosion, equipment limitations, and plant competition.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
minimized by not disturbing the soil excessively while
logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts. Proper design of road
drainage systems and care in the placement of culverts
help to control erosion. Because spoil from excavations
is subject to rill and gully erosion and to sloughing, it
should be seeded to permanent plant cover.

When moist, unsurfaced roads and skid trails are
sticky and plastic. They may be impassable during rainy
periods. |f wheeled and tracked equipment is used on
this unit when the soil is moist, puddling and compaction
occur. Compaction seriously reduces the productivity of
the soil. Using vehicles that have large, low-pressure
tires reduces damage to the soil and helps to maintain
productivity. Ripping skid trails and landings when the
soil is dry improves the growth of trees.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which can prevent
or prolong natural or artificial reforestation. Competing
weeds, brush, or trees can be controlled by spraying,
cutting, girdling, or scarifying.
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Trees suitable for planting on this unit include
Douglas-fir.

The understory vegetation commonly growing on this
unit includes vine maple, salal, cascade Oregon-grape,
western swordfern, red huckleberry, trailing blackberry,
and Oregon oxalis.

This map unit is in capability subclass Vie.

13F—Blachly clay {oam, 30 to 50 percent north
slopes. This deep, well drained soil is on north-facing
slopes of uplands. It formed in colluvium derived
dominantly from sedimentary or basic igneous rock. The
native vegetation is mainly conifers, hardwoods, shrubs,
and grasses. Elevation is 1,000 to 2,700 feet. The
average annual precipitation is 70 to 100 inches, the
average annual air temperature is 45 to 51 degrees F,
and the average frost-free period is 140 to 200 days.

Typically, the surface is covered with a mat of moss,
leaves, and twigs about 1 inch thick. The surface layer is
dark reddish brown clay loam about 25 inches thick. The
upper 28 inches of the subsoil is reddish brown silty clay
and clay, and the lower 7 inches is dark brown silty clay
loam. In some areas of similar included soils, the surface
layer is silty clay loam. Cobbles are on the surface in
some areas.

Included in this unit are small areas of Bohannon,
Harrington, Kilchis, Kinney, and Klickitat soils and Blachly
soils that have slopes of less than 30 percent or more
than 50 percent. Included areas make up about 15
percent of the total acreage.

Permeability of this Blachly soil is moderately slow.
Available water capacity is about 8 to 11 inches.
Effective rooting depth is 60 inches or more. Runoff is
rapid, and the hazard of erosion is high.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 165, the potential production
per acre 1s 10,560 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 99,040 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 80 years old. On the
basis of a 50-year curve, the mean site index is 120.
Douglas-fir, western hemlock, red alder, and bigleaf
maple commonly grow on this unit. The main concerns in
producing and harvesting timber are the hazard of
erosion, equipment limitations, and plant competition.

When harvesting timber on this unit, management that
minimizes erosion is essential. Erosion is minimized by
not disturbing the soil excessively while logging; by
seeding roads, cutbanks, and landings; and by installing
water bars or culverts. Proper design of road drainage
systems and care in the placement of culverts help to
control erosion. Because spoil from excavations is
subject to rill and gully erosion and to sloughing, it
should be seeded to permanent plant cover. Steep
yarding paths, skid trails, and firebreaks are subject to
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rilling and gullying unless they are provided with
adequate water bars or are protected by plant cover, or
both. Casting material to the side when building roads
can damage vegetation and is a potential source of
sedimentation. Hauling away waste material minimizes
damage to the soil and to the plant cover downslope of
roadbuilding sites.

When moist, unsurfaced roads and skid trails are
sticky and plastic. They may be impassable during rainy
periods. Wheeled and tracked equipment can be used in
the more gently sloping areas, but cable yarding
generally is safer and disturbs the soil less. Using
vehicles that have large, low-pressure tires reduces
damage to the soil and helps to maintain productivity.
Highlead logging or other logging systems that fully or
partially suspend logs are less damaging to the soil and
generally are less costly than tractor systems. Road
location and maintenance costs are greater in the more
steeply sloping areas.

This unit is subject to landsliding and slumping when
the soil becomes saturated and is disturbed by
constructing roads or harvesting timber.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which can prevent
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying. Scarification is less suitable in the
steeper areas because of increased expense and soil
displacement.

Trees suitable for planting on this unit include
Douglas-fir and western hemlock.

The understory vegetation commonly growing on this
unit includes vine maple, salal, cascade Oregon-grape,
western swordfern, red huckleberry, trailing blackberry,
and Oregon oxalis.

This map unit is in capability subclass Vle.

13G—Blachly clay loam, 50 to 75 percent north
slopes. This deep, well drained soil is on north-facing
slopes of uplands. It formed in colluvium derived
dominantly from sedimentary or basic igneous rock. The
native vegetation is mainly conifers, hardwoods, shrubs,
and grasses. Elevation is 1,000 to 2,700 feet. The
average annual precipitation is 70 to 100 inches, the
average annual air temperature is 45 to 51 degrees F,
and the average frost-free period is 140 to 200 days.

Typically, the surface is covered with a mat of moss,
leaves, and twigs about 1 inch thick. The surface layer is
dark reddish brown clay loam about 25 inches thick. The
upper 28 inches of the subsoil is reddish brown silty clay
and clay, and the lower 7 inches is dark brown silty clay
loam. In some areas of similar included soils, the surface
layer is silty clay loam. Cobbles are on the surface in
some areas.

Included in this unit are smalf areas of Bohannon,
Harrington, Kilchis, Kinney, and Klickitat soils and Blachly
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soils that have slopes of less than 50 percent. Included
areas make up about 15 percent of the total acreage.

Permeability of this Blachly soil is moderately slow.
Available water capacity is about 8 to 11 inches.
Effective rooting depth is 60 inches or more. Runoff 1s
rapid, and the hazard of erosion is high.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 165, the potential production
per acre is 10,560 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 99,040 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 80 years old. On the
basis of a 50-year site curve, the mean site index is 120.
Douglas-fir, western hemlock, red alder, and bigleaf
maple commonly grow on this unit. The main concerns in
producing and harvesting timber are the hazard of
erosion, equipment limitations, and plant competition.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
minimized by not disturbing the soil excessively while
logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts. Proper design of road
drainage systems and care in the placement of culverts
help to control erosion. Because spoil from excavations
is subject to rill and gully erosion and to sloughing, it
should be seeded to permanent plant cover. Steep
yarding paths, skid trails, and firebreaks are subject to
riling and gullying unless they are provided with
adequate water bars or are protected by plant cover, or
both. Casting material to the side when building roads
can damage vegetation and is a potential source of
sedimentation. Hauling away waste material minimizes
damage to the soil and to the plant cover downslope of
roadbuilding sites.

Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails. Cable yarding generally
is safer and disturbs the soil less. Highlead logging or
other logging systems that fully or partially suspend logs
damage the soil less and generally are less costly than
tractor systems. Road location and maintenance costs
are greater in the more steeply sloping areas.

The soil in this unit is subject to landsliding and
slumping when the soil becomes saturated and is
disturbed by constructing roads or harvesting timber.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which can prevent
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying. Scarification is less suitable in the
steeper areas because of increased expense and soil
displacement.

Trees suitable for planting on this unit include
Douglas-fir and western hemlock.

The understory vegetation commonly growing on this
unit includes vine maple, salal, cascade Oregon-grape,
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western swordfern, red huckleberry, trailing blackberry,
and Oregon oxalis.
This map unit is in capability subclass Vlle.

14F—Blachly clay loam, 30 to 50 percent south
slopes. This deep, well drained soil is on south-facing
slopes of uplands. It formed in colluvium derived
dominantly from sedimentary or basic igneous rock. The
native vegetation is mainly conifers, hardwoods, shrubs,
and grasses. Elevation is 1,000 to 2,700 feet. The
average annual precipitation is 70 to 100 inches, the
average annual air temperature is 45 to 51 degrees F,
and the average frost-free period is 140 to 200 days.

Typically, the surface is covered with a mat of moss,
leaves, and twigs about 1 inch thick. The surface layer is
dark reddish brown clay loam about 25 inches thick. The
upper 28 inches of the subsoil is reddish brown silty clay
and clay, and the lower 7 inches is dark brown silty clay
loam. In some areas are similar included soils that have
a surface layer of silty clay loam. Cobbles are on the
surface in some areas.

Included in this unit are small areas of Bohannon,
Harrington, Kilchis, Kinney, and Klickitat soils and Blachly
soils that have slopes of less than 30 percent or more
than 50 percent. Included areas make up about 15
percent of the total acreage.

Permeability of this Blachly soil is moderately slow.
Available water capacity is about 8 to 11 inches.
Effective rooting depth is 60 inches or more. Runoff is
rapid, and the hazard of erosion is high.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 150, the potential production
per acre is 9,480 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 86,800 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 80 years old. On the
basis of a 50-year curve, the mean site index is 110.
Douglas-fir, western hemlock, red alder, and bigleaf
maple commonly grow on this unit. The main concerns in
producing and harvesting timber are the hazard of
erosion, equipment limitations, seedling mortality, and
plant competition.

When harvesting timber on this unit, management that
minimizes erosion is essential. Erosion is minimized by
not disturbing the soil excessively while logging; by
seeding roads, cutbanks, and landings; and by installing
water bars or culverts. Proper design of road drainage
systems and care in the placement of culverts help to
control erosion. Because spoil from excavations is
subject to rill and gully erosion and to sloughing, it
should be seeded to permanent plant cover. Steep
yarding paths, skid trails, and firebreaks are subject to
rilling and gullying uniless they are provided with
adequate water bars or are protected by plant cover, or
both. Casting material to the side when building roads
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can damage vegetation and is a potential source of
sedimentation. Hauling away waste material minimizes
damage to the soil and to the plant cover downslope of
roadbuilding sites.

When moist, unsurfaced roads and skid trails are
sticky and plastic. They may be impassable during rainy
periods. Wheeled and tracked equipment can be used in
the more gently sloping areas, but cable yarding
generally is safer and disturbs the soil less. Using
vehicles that have large, low-pressure tires reduces
damage to the soil and helps to maintain productivity.
Highlead logging or other logging systems that fully or
partially suspend logs are less damaging to the soil and
generally are less costly than tractor systems. Road
location and maintenance costs are greater in the more
steeply sloping areas.

The soil in this unit is subject to landsliding and
slumping when the soil becomes saturated and is
disturbed by constructing roads or harvesting timber.

The droughtiness of the surface layer increases
seeding mortality, especially on south- and southwest-
facing slopes. In areas on south-facing slopes that are
droughty in summer, seedling mortality can be reduced
by providing shade for seedlings. To compensate for the
higher mortality rate that can be expected, larger trees
or more trees than normal can be planted.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which can prevent
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying. Scarification is less suitable in the
steeper areas because of increased expense and soil
displacement.

Trees suitable for planting on this unit include
Douglas-fir.

The understory vegetation commonly growing on this
unit includes vine maple, salal, cascade Oregon-grape,
western swordfern, red huckleberry, trailing blackberry,
and Oregon oxalis.

This map unit is in capability subclass Vle.

14G—Blachly clay loam, 50 to 75 percent south
slopes. This deep, well drained soil is on south-facing
slopes of uplands. It formed in colluvium derived
dominantly from sedimentary or basic igneous rock. The
native vegetation is mainly conifers, hardwoods, shrubs,
and grasses. Elevation is 1,000 to 2,700 feet. The
average annual precipitation is 70 to 100 inches, the
average annual air temperature is 45 to 51 degrees F,
and the average frost-free period is 140 to 200 days.

Typically, the surface is covered with a mat of moss,
leaves, and twigs about 1 inch thick. The surface layer is
dark reddish brown clay loam about 25 inches thick. The
upper 28 inches of the subsoil is reddish brown silty clay
and clay, and the lower 7 inches is dark brown silty clay
loam. In some areas of similar included soils, the surface
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layer is silty clay loam. Cobbles are on the surface in
some areas.

Included in this unit are small areas of Bohannon,
Harrington, Kilchis, Kinney, and Klickitat soils and Blachly
soils that have slopes of less than 50 percent. Included
areas make up about 15 percent of the total acreage.

Permeability of this Blachly soil is moderately slow.
Available water capacity is about 8 to 11 inches.
Effective rooting depth is 60 inches or more. Runoff is
rapid, and the hazard of erosion is high.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 150, the potential production
per acre is 9,480 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 86,800 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 80 years old. On the
basis of a 50-year site curve, the mean site index is 110.
Douglas-fir, western hemlock, red alder, and bigleaf
maple commonly grow on this unit. The main concerns in
producing and harvesting timber are the hazard of
erosion, equipment limitations, and plant competition.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
minimized by not disturbing the soil excessively while
logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts. Proper design of road
drainage systems and care in the placement of culverts
help to control erosion. Because spoil from excavations
is subject to rill and gully erosion and to sloughing, it
should be seeded to permanent plant cover. Steep
yarding paths, skid trails, and firebreaks are subject to
rilling and gullying unless they are provided with
adequate water bars or are protected by plant cover, or
both. Casting material to the side when building roads
can damage vegetation and is a potential source of
sedimentation. Hauling away waste material minimizes
damage to the soil and to the plant cover downslope of
roadbuilding sites.

Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails. Cable yarding generally
is safer and disturbs the soil less. Highlead logging or
other logging systems that fully or partially suspend logs
damage the soil less and generally are less costly than
tractor systems. Road location and maintenance costs
are greater in the more steeply sloping areas.

The soil in this unit is subject to landsliding and
slumping when the soil becomes saturated and is
disturbed by constructing roads or harvesting timber.

The droughtiness of the surface layer increases
seedling mortality, especially on south- and southwest-
facing slopes. In areas on south-facing slopes that are
droughty in summer, seedling mortality can be reduced
by providing shade for seedlings. To compensate for the
higher mortality rate that can be expected, larger trees
or more trees than normal can be planted.
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Reforestation must be carefully managed to reduce
competition from undesirable plants, which can prevent
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying. Scarification is less suitable in the
steeper areas because of increased expense and soil
displacement.

Trees suitable for planting on this unit include
Douglas-fir.

The understory vegetation commonly growing on this
unit includes vine maple, salal, cascade Oregon-grape,
western swordfern, red huckleberry, trailing blackberry,
and Oregon oxalis.

This map unit is in capability subclass Vlle.

15D—Bohannon cobbly loam, 3 to 25 percent
slopes. This moderately deep, well drained soil is on
ridgetops and side slopes of uplands. It formed in
colluvium derived dominantly from basic igneous rock.
The native vegetation is mainly conifers, hardwoods,
shrubs, and grasses. Elevation is 1,000 to 2,700 feet.
The average annual precipitation is 70 to 100 inches, the
average annual air temperature is 45 to 51 degrees F,
and the average frost-free period is 140 to 200 days.

Typically, the surface is covered with a mat of leaves,
twigs, and needles about 0.5 inch thick. The surface
layer is very dark brown cobbly loam about 14 inches
thick. The next layer is dark brown gravelly loam about 4
inches thick. The subsaoil is dark yellowish brown cobbly
loam about 13 inches thick. The substratum is dark
yellowish brown cobbly loam about 7 inches thick.
Weathered andesite is at a depth of 38 inches.

Included in this unit are small areas of Harrington,
Kinney, and Klickitat soils and Bohannon soils that have
slopes of more than 25 percent. included areas make up
about 15 percent of the total acreage.

Permeability of this Bohannon soil is moderately rapid.
Available water capacity is about 3 to 6 inches. Depth to
soft bedrock and effective rooting depth are 20 to 40
inches. Runoff is slow to medium, and the hazard of
erosion is slight to high.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 150, the potential production
per acre is 9,480 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 86,800 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 80 years old. On the
basis of a 50-year site curve, the mean site index is 110.
Douglas-fir, western hemlock, bigleaf maple, and red
alder commonly grow on this unit. The main concerns in
producing and harvesting timber are equipment
limitations, seedling mortality, the hazard of windthrow,
and plant competition.

Wheeled and tracked equipment can be used in the
more gently sloping areas, but cable yarding generally is
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safer and disturbs the soil less. Using vehicles that have
large, low-pressure tires reduces damage to the soil and
helps to maintain productivity. Stones on the surface can
interfere with felling, yarding, and other operations
involving the use of equipment.

The droughtiness of the surface layer increases
seedling mortality, especially on south- and southwest-
facing slopes. In areas on south-facing slopes that are
droughty in summer, seedling mortality can be reduced
by providing shade for seedlings. To compensate for the
higher mortality rate that can be expected, larger trees
or more trees than normal can be planted.

Because roots are restricted by the moderate depth to
bedrock, trees are subject to windthrow. Windthrow is a
hazard when the soil is wet and the winds are strong.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which can prevent
or prolong natural or artificial reforestation. Competing
weeds, brush, or trees can be controlled by spraying,
cutting, girdling, or scarifying.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
minimized by not disturbing the soil excessively while
logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts. Proper design of road
drainage systems and care in the placement of culverts
help to control erosion.

Trees suitable for planting on this unit include
Douglas-fir, western hemlock, grand fir, and western
redcedar.

The understory vegetation commonly growing on this
unit includes vine maple, salal, cascade Oregon-grape,
and red huckleberry.

This map unit is in capability subclass Vle.

16B—Briedwell silt loam, 0 to 7 percent slopes.
This deep, well drained soil is on old alluvial terraces. It
formed in silty and gravelly alluvium derived from mixed
sources. The vegetation in areas not cultivated is mainly
conifers, hardwoods, shrubs, and grasses. Elevation is
350 to 650 feet. The average annual precipitation is 40
to 60 inches, the average annual air temperature is 52 to
54 degrees F, and the average frost-free period is 165 to
210 days.

Typically, the surface layer is very dark brown silt loam
about 12 inches thick. The next layer is dark yellowish
brown silt loam about 9 inches thick. The subsoil is
brown and dark yellowish brown very gravelly clay loam
about 15 inches thick. The substratum to a depth of 60
inches or more I1s dark yellowish brown very gravelly clay
loam.

Included in this unit are small areas of Clackamas,
Courtney, and Salem soils and Briedwell soils that have
slopes of more than 7 percent. Included areas make up
about 15 percent of the total acreage.

Permeability of this Briedwell soil is moderate.
Available water capacity is about 6 to 9 inches. Effective
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rooting depth is 60 inches or more. Runoff is slow, and
the hazard of erosion is slight.

This unit is used mainly for hay, pasture, small grain,
and Christmas trees. It is also used for homesite
development, wildlife habitat, and recreation.

This unit is suited to most climatically adapted crops.
Orchards and deep-rooted crops are not ordinarily grown
on this unit because of the depth to very gravelly
material and associated droughtiness.

In summer, irrigation is needed for maximum
production of most crops. Sprinkler irrigation is a suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of erosion. To avoid overirrigating
and leaching of plant nutrients, applications of irrigation
water should be adapted to the available water capacity,
the water intake rate, and the crop needs.

Conducting field operations during periods when the
soil is wet reduces tilth and destroys structure, which
results in increased runoff and erosion. Runoff and
erosion can be controlled by managing residue, using
rough or minimum tillage, growing winter cover crops, or
stubble mulching. Grazing when the soil is wet results in
the compaction of the surface layer, poor tilth, and
excessive runoff. A proper stocking rate, pasture
rotation, and restricted grazing during wet periods help to
keep the pasture in good condition and to protect the
soil from erosion.

Returning all crop residue to the soil and using a
cropping syster that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Grasses and grain respond to nitrogen, and legumes
respond to phosphorus, boron, sulfur, and lime. Where
stubble mulching is practiced or crop residue is used,
additional nitrogen is needed to maintain yields.

This unit is suited to homesite development. Septic
tank absorption fields may function poorly during winter
because of the moderate permeability. This limitation can
be overcome by increasing the size of the absorption
field.

The risk of erosion is increased if the soil is left
exposed during site development. Preserving the existing
plant cover during construction helps to control erosion.

Removal of gravel and cobbles in disturbed areas is
needed for best results when landscaping, particularly in
areas used for lawns. In summer, irrigation is needed for
lawn grasses, shrubs, vines, shade trees, and
ornamental trees.

This map unit is in capability subclass lle.

17C—Bull Run siit loam, 3 to 15 percent slopes.
This deep, well drained soil is on hillsides and benches
in the lower lying valleys of uplands. It formed in silty
material mixed with volcanic ash. The native vegetation
is mainly conifers, hardwoods, shrubs, and grasses.
Elevation is 1,000 to 2,500 feet. The average annual
precipitation is 60 to 80 inches, the average annual air
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temperature is 48 to 52 degrees F, and the average
frost-free period is 160 to 200 days.

Typically, the surface layer is very dark grayish brown
silt loam about 12 inches thick. The upper 10 inches of
the subsoil is dark brown silt loam, and the lower 44
inches is strong brown silt loam.

Included in this unit are small areas of Cumley,
Harrington, Honeygrove, and Klickitat soils and Bull Run
soils that have slopes of more than 15 percent. Included
areas make up about 15 percent of the total acreage.

Permeability of this Bull Run soil is moderate.
Available water capacity is about 11 to 15 inches.
Effective rooting depth is 60 inches or more. Runoff is
slow to medium, and the hazard of erosion is slight to
moderate.

This unit is used mainly for timber production. It is also
used for homesite development, hay and pasture, wildlife
habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 170, the potential production
per acre is 10,860 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 102,800 board
feet (International rule, one-eighth-inch kerf) from an
even-aged, fully stocked stand of trees 80 years old. On
the basis of a 50-year site curve, the mean site index is
135. Douglas-fir, bigleaf maple, and red alder commonly
grow on this unit. The main concern in producing and
harvesting timber is plant competition.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which can prevent
or prolong natural or artificial reforestation. Competing
weeds, brush, or trees can be controlled by spraying,
cutting, girdling, or scarifying.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
minimized by not disturbing the soil excessively while
logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts.

Using standard wheeled and tracked equipment when
the soll is moist causes rutting and compaction.
Displacement of the surface layer occurs most readily
when the soil is dry. Puddling can occur when the soil is
wet. Using vehicles that have large, low-pressure tires
damages the soil less and helps to maintain productivity.

Trees suitable for planting on this unit include
Douglas-fir.

The understory vegetation commonly growing on this
unit includes vine maple, creambush oceanspray, trailing
blackberry, Oregon oxalis, western swordfern, and
western brackenfern.

If this unit is used for homesite development, the main
limitations are moderate permeability, slope, and low soil
strength. Septic tank absorption fields may function
poorly during winter because of the moderate
permeability. Slope is a concern in installing septic tank
absorption fields. Absorption lines should be installed on
the contour. Interceptor ditches for diverting subsurface
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water improve the operation of septic tank absorption
fields.

Roads and streets should be designed to offset the
limited ability of the soil in this unit to support a load.

The risk of erosion is increased if the soil is left
exposed during site development. Preserving the existing
plant cover during construction helps to control erosion.

This unit is suited to hay and pasture. A permanent
plant cover is needed to prevent excessive erosion in
winter. Planting improved varieties of grasses early in
spring ensures a better plant cover than if these varieties
are planted later. A proper stocking rate, pasture
rotation, and restricted grazing during wet periods help to
keep the pasture in good condition and to protect the
soil from erosion. Fertilizer is needed to ensure optimum
growth of grasses and legumes.

This map unit is in capability subclass Vle.

17E—Bull Run silt loam, 15 to 30 percent slopes.
This deep, well drained soil is on hillsides and benches
in the lower valleys of uplands. It formed in silty material
mixed with volcanic ash. The native vegetation is mainly
conifers, hardwoods, shrubs, and grasses. Elevation is
1,000 to 2,500 feet. The average annual precipitation is
60 to 80 inches, the average annual air temperature is
48 to 52 degrees F, and the average frost-free period is
160 to 200 days.

Typically, the surface layer is very dark grayish brown
silt loam about 12 inches thick. The upper 10 inches of
the subsoil is dark brown silt loam, and the lower 44
inches is strong brown silt loam.

Included in this unit are small areas of Cumiey,
Harrington, Honeygrove, and Kilickitat soils and Bull Run
soils that have slopes of less than 15 percent or more
than 30 percent. Included areas make up about 15
percent of the total acreage.

Permeability of this Bull Run soil is moderate.
Available water capacity is about 11 to 15 inches.
Effective rooting depth 60 inches. Runoff is medium, and
the hazard of erosion is moderate to high.

This unit is used mainly for timber production. It is also
used for homesite development, hay and pasture, wildlife
habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 170, the potential production
per acre is 10,860 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 102,800 board
feet (International rule, one-eighth-inch kerf) from an
even-aged, fully stocked stand of trees 80 years old. On
the basis of a 50-year site curve, the mean site index is
135. Douglas-fir, bigleaf maple, and red alder commonly
grow on this unit. The main concerns in producing and
harvesting timber are the hazard of erosion and plant
competition.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
minimized by not disturbing the soil excessively while
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logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts. Proper design of road
drainage systems and care in the placement of culverts
help to control erosion. Because spoil from excavations
is subject to rill and gully erosion and to sloughing, it
should be seeded to permanent plant cover.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which can prevent
or prolong natural or artificial reforestation. Competing
weeds, brush, or trees can be controlled by spraying,
cutting, girdling, or scarifying.

Using standard wheeled and tracked equipment when
the soil is moist causes rutting and compaction.
Displacement of the surface layer occurs most readily
when the soil is dry. Puddling can occur when the soil is
wet. Using vehicles that have large, low-pressure tires
damages the soil less and helps to maintain productivity.
Use of these vehicles is more difficult in;vthe more
steeply sloping areas. In steeper areas, cable logging is
better suited than tractor logging because its use results
in less disturbance to the soil.

Trees suitable for planting on this unit include
Douglas-fir.

The understory vegetation commonly growing on this
unit includes vine maple, creambush oceanspray, trailing
blackberry, Oregon oxalis, western swordfern, and
western brackenfern.

If this unit is used for homesite development, the main
limitation is slope. Slope is a concern in installing septic
tank absorption fields. Absorption lines should be
installed on the contour. Additional spacing between
septic tank absorption lines may be needed.

Roads and streets should be designed to offset the
limited ability of the soil in this unit to support a load.

Erosion is a hazard in the steeper areas. Only the part
of the site that is used for construction should be
disturbed. Preserving the existing plant cover during
construction helps to control erosion.

This unit is suited to hay and pasture. A permanent
plant cover is needed to prevent excessive erosion in
winter. Planting improved varieties of grasses early in
spring ensures a better plant cover than if these varieties
are planted later. A proper stocking rate, pasture
rotation, and restricted grazing during wet periods help to
keep the pasture in good condition and to protect the
soil from erosion. All tillage should be on the contour or
across the slope. Fertilizer is needed to ensure optimum
growth of grasses and legumes.

This map unit is in capability subclass Vle.

18—Camas gravelly sandy loam. This deep,
excessively drained soil is on flood plains. It formed in
recent sandy and gravelly alluvium derived from mixed
sources. Slope is 0 to 3 percent. The vegetation in areas
not cultivated is mainly hardwoods, shrubs, and grasses.
Elevation is 125 to 700 feet. The average annual
precipitation is 40 to 50 inches, the average annual air

Soil Survey

temperature is 52 to 54 degrees F, and the average
frost-free period is 165 to 210 days.

Typically, the surface layer is dark brown gravelly
sandy loam about 10 inches thick. The upper 3 inches of
the substratum is brown gravelly sandy loam, and the
lower part to a depth of 60 inches or more is
multicolored brown, dark brown, and grayish brown
extremely gravelly coarse sand.

included in this unit are small areas of Cloquato and
Newberg soils. Also included are small areas of
Riverwash. Included areas make up about 15 percent of
the total acreage.

Permeability of this Camas soil is moderately rapid in
the surface layer and very rapid below. Available water
capacity is about 2 to 4 inches. Effective rooting depth is
60 inches or more; however, the substratum may restrict
penetration of roots because of droughtiness. Runoff is
slow, and the hazard of erosion is slight except during
periods of flooding. This soil is subject to occasional,
brief periods of flooding from November to May.

This unit is used mainly for small grain, hay, pasture,
and limited vegetable production. It is also used for
homesite development, wildiife habitat, and recreation.

If this unit is used for crops, the main limitation is the
hazard of flooding. In summer, irrigation is needed for
maximum production of most crops. Sprinkler irrigation is
a suitable method of applying water. Use of this method
permits the even, controlled application of water,
reduces runoff, and minimizes the risk of erosion.
Because the soil in this unit is droughty, applications of
irrigation water should be light and frequent. Water
should be applied in amounts sufficient to wet the root
zone but in amounts small enough to minimize the
leaching of plant nutrients.

Cover crops are needed to protect the soil from
erosion during periods of flooding in winter. A proper
stocking rate, pasture rotation, and restricted grazing
during wet periods help to keep the pasture in good
condition and to protect the soil from erosion.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Grain and grasses respond to nitrogen; legumes respond
to phosphorus, boron, sulfur, and lime; and vegetables
and berries respond to nitrogen, phosphorus, and
potassium.

if this unit is used for homesite development, the main
limitations are the hazard of flooding and very rapid
permeability.

Use of this unit for septic tank absorption fields is
limited because of the risk of seepage and the hazard of
polluting water supplies. Dikes and channels that have
outlets for floodwater can be used to protect buildings
and onsite sewage disposal systems from flooding.
Roads and streets should be located above the
expected flood level. The risk of flooding has been
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reduced in some areas by constructing large dams and
reservoirs upstream.
This map unit is in capability subclass IVw.

19—Chapman loam. This deep, well drained soil is on
low alluvial river terraces and flood plains. It formed in
mixed silty, clayey, and sandy alluvium derived from
mixed sources. Slope is 0 to 3 percent. The vegetation
in areas not cultivated is mainly conifers, hardwoods,
shrubs, and grasses. Elevation is 175 to 700 feet. The
average annual precipitation is 40 to 50 inches, the
average annual air temperature is 52 to 54 degrees F,
and the average frost-free period is 165 to 210 days.

Typically, the surface layer is very dark grayish brown
loam about 13 inches thick. The upper 28 inches of the
subsoil is very dark grayish brown and dark yellowish
brown clay loam, and the lower 11 inches is dark
yellowish brown loam. The substratum to a depth of 60
inches or more is dark yellowish brown gravelly sandy
loam. In some areas of similar included soils, the
substratum is very gravelly sandy loam or sandy loam, or
both.

Included in this unit are small areas of Chehalis,
Malabon, McBee, and Salem solils. Included areas make
up about 15 percent of the total acreage.

Permeability of this Chapman soil is moderate.
Available water capacity is about 8 to 10 inches.
Effective rooting depth is 60 inches or more. Runoff is
slow, and the hazard of erosion is slight. This soil is
subject to rare periods of flooding.

This unit is used mainly for hay, pasture, small grain,
orchards, and vegetables. It is also used for homesite
development, wildlife habitat, and recreation.

This unit is suited to nearly all climatically adapted
crops. In summer, irrigation is needed for maximum
production of most crops. Sprinkler irrigation is a suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of erosion. To avoid overirrigating
and leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs.

Conducting field operations during periods when the
soil is wet reduces tilth and destroys structure, which
results in increased runoff and erosion. Runoff and
erosion can be controlled by managing residue, using
rough or minimum tillage, subsoiling, growing winter
cover crops, or stubble mulching. Grazing when the soil
is moist results in compaction of the surface layer, poor
tilth, and excessive runoff. A proper stocking rate,
pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
to protect the soil from erosion.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Grain and grasses respond to nitrogen; legumes respond
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to phosphorus, boron, sulfur, and lime; and vegetables
and berries respond to nitrogen, phosphorus, and
potassium. Where stubble muiching is practiced or crop
residue is used, additional nitrogen is needed to maintain
yields.

If this unit is used for homesite development, the main
limitation is rare periods of flooding. Septic tank
absorption fields do not function properly during periods
of flooding. Dikes and channels that have outlets for
floodwater can be used to protect buildings and onsite
sewage disposal systems from flooding. Roads and
streets should be located above the expected flood
level. The risk of flooding has been reduced in some
areas by constructing large dams and reservoirs
upstream.

This map unit is in capability class .

20C—Chehalem silt loam, 3 to 12 percent slopes.
This deep, somewhat poorly drained soil is on alluvial
fans. It formed in alluvium derived dominantly from
sedimentary rock. The vegetation in areas not cultivated
is mainly conifers, hardwoods, shrubs, and grasses.
Elevation is 300 to 900 feet. The average annual
precipitation is 40 to 60 inches, the average annual air
temperature is 52 to 54 degrees F, and the average
frost-free period is 165 to 210 days.

Typically, the surface layer is very dark grayish brown
silt loam about 14 inches thick. The upper 11 inches of
the subsoil is mottied, very dark grayish brown silty clay
loam, and the lower 35 inches is mottled, dark grayish
brown silty clay. In some areas of similar included soils,
the surface layer is silty clay loam.

Included in this unit are small areas of Hazelair,
Panther, Wapato, and Willakenzie soils. Included areas
make up about 15 percent of the total acreage.

Permeability of this Chehalem soil is slow. Available
water capacity is 9 to 11 inches. Effective rooting depth
is 60 inches or more; however, penetration of roots is
restricted by a seasonal high water table. Runoff is slow
to medium, and the hazard of erosion is slight to
moderate. A seasonal high water table is at a depth of
1.5 to 3.0 feet from December through April.

This unit is used mainly for hay, pasture, grass seed,
and small grain. It is also used for homesite
development, wildlife habitat, and recreation.

If this unit is used for hay and pasture, the main
limitations are wetness and the clayey texture of the soil.
Wetness limits the choice of plants and the period of
cutting or grazing and increases the risk of winterkill.
Grazing when the soil is moist results in compaction of
the surface layer, poor tilth, and excessive runoff. A
proper stocking rate, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and to protect the soil from erosion. Use
of fertilizer promotes good growth of forage plants.

If this unit is used for grain, grass seed, and orchard
crops, the main limitations are wetness and the clayey
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texture of the soil. Drainage is needed if the soil in this
unit is to be used to its maximum potential. Unless the
soil is drained, long-lived, deep-rooted deciduous fruit
and nut traes, strawberries, cranberries, and alfalfa are
adversely affected by wetness. Tile drainage can be
used to reduce wetness if a suitable outlet is available.

Conducting field operations during periods when the
soil is wet reduces tilth and destroys structure, which
results in increased runoff and erosion. The soil in this
unit is sticky and plastic when wet, which restricts
trafficability. Runoff and erosion can be controlled by
managing residue, using rough or minimum tillage,
growing winter cover crops, or stubble mulching.

In summer, irrigation is needed for maximum
production of most crops. Sprinkler irrigation is a suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of erosion. To avoid overirrigating
and leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Grain and grasses respond to nitrogen; legumes respond
to phosphorus, boron, sulfur, and lime; and vegetables
and berries respond to nitrogen, phosphorus, and
potassium. Where stubble mulching is practiced or crop
residue is used, additional nitrogen is needed to maintain
yields.

If this unit is used for homesite development, the main
limitations are wetness, slow permeability, low soil
strength, and shrink-swell potential. Drainage is needed
if roads and building foundations are constructed.
Wetness can be reduced by installing drain tile around
footings.

This unit is poorly suited to septic tank absorption
fields because of the seasonal high water table and slow
permeability. Septic tank absorption fields can be
installed in some areas where the water table is not so
high. The limitation of slow permeability can be
overcome by increasing the size of the absorption field.

Buildings and roads should be designed to offset the
limited ability of the soil in this unit to support a load.
Settling can be minimized by compacting the disturbed
areas before construction.

If buildings are constructed on this unit, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structural
damage because of shrinking and swelling. The high
content of clay in the subsoil makes it necessary to
reinforce foundations and footings for buildings.

This map unit is in capability subclass llle.

21—Chehalis silty clay loam. This deep, well drained
soil is on flood plains. It formed in moderately fine
textured recent alluvium derived from mixed sources.

Soil Survey

Slope is 0 to 3 percent. The vegetation in areas not
cultivated is mainly conifers, hardwoods, shrubs, and
grasses. Elevation is 150 to 600 feet. The average
annual precipitation is 40 to 50 inches, the average
annual air temperature is 52 to 54 degrees F, and the
average frost-free period is 165 to 210 days.

Typically, the surface layer is very dark grayish brown
and very dark brown silty clay loam about 16 inches
thick. The subsoil is dark brown silty clay loam about 44
inches thick.

Included in this unit are small areas of Camas,
Chapman, Cloquato, McBee, and Newberg soils.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Chehalis soil is moderate.
Available water capacity is about 10 to 13 inches.
Effective rooting depth is 60 inches or more. Runoff is
slow, and the hazard of erosion is slight except during
occasional, brief periods of flooding from November to
March.

This unit is used mainly for hay, pasture, small grain,
orchards, and vegetables (fig. 2). It is also used for
homesite development, wildlife habitat, and recreation.

If this unit is used for cultivated crops, the main
limitation is the susceptibility to occasional, brief periods
of flooding.

The soil in this unit is sticky and plastic when wet,
which restricts trafficability. Conducting field operations
during periods when the soil is wet reduces tilth and
destroys structure, which results in increased runoff and
erosion. Cover crops are needed to protect the soil from
erosion during periods of flooding in winter. Grazing
when the soil is moist results in compaction of the
surface layer, poor tilth, and excessive runoff. A proper
stocking rate, pasture rotation, and restricted grazing
during wet periods help to keep the pasture in good
condition and to protect the soil from erosion.

In summer, irrigation is needed for maximum
production of most crops. Sprinkler irrigation is a suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of erosion. To avoid overirrigating
and leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Grain and grasses respond to nitrogen; legumes respond
to phosphorus, boron, sulfur, and lime; and vegetables
and berries respond to nitrogen, phosphorus, and
potassium. Where stubble mulching is practiced or crop
residue is used, additional nitrogen is needed to maintain
yields.

If this unit is used for homesite development, the main
limitations are occasional, brief periods of flooding and
low soil strength.
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Figure 2.—Orchard stock in an area of Chehalis silty clay loam.

Septic tank absorption fields do not function properly
during periods of flooding. Dikes and channels that have
outlets for floodwater can be used to protect buildings
and onsite sewage disposal systems from flooding.
Roads and streets should be located above the
expected flood level. The risk of flooding has been
reduced in some areas by constructing large dams and
reservoirs upstream.

Roads and streets should be designed to offset the
limited ability of the soil in this unit to support a load.
Settling can be minimized by compacting the disturbed
areas before beginning construction.

This map unit is in capability subclass llw.

22C—Chehulpum silt loam, 3 to 12 percent slopes.
This shallow, well drained soil is on low foothilis. It
formed in colluvium derived dominantly from sedimentary
rock. The vegetation in areas not cultivated is mainly
hardwoods, scattered conifers, shrubs, and grasses.

Elevation is 300 to 1,200 feet. The average annual
precipitation is 40 to 50 inches, the average annual air
temperature is 52 to 54 degrees F, and the average
frost-free period is 165 to 210 days.

Typically, the surface layer is very dark grayish brown
loam about 2 inches thick. The next layer is very dark
grayish brown silt loam about 14 inches thick. Weathered
sandstone is at a depth of 16 inches. In some areas of
similar included soils, the surface layer is loam.

Included in this unit are small areas of Dupee,
Hazelair, Steiwer, and Willakenzie soils and Chehulpum
soils that have slopes of more than 12 percent. Included
areas make up about 15 percent of the total acreage.

Permeability of this Chehulpum soil is moderate.
Available water capacity is about 2 to 4 inches. Depth to
soft bedrock and effective rooting depth are 10 to 20
inches. Runoff is slow to medium, and the hazard of
erosion is slight to moderate.
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This unit is used mainly for pasture. It is also used for
limited homesite development, wildlife habitat, and
recreation.

This unit is not suited to cultivated crops. If it is used
for hay and pasture, the main limitation is droughtiness.

The soil in this unit is droughty because of low rainfail
in summer and shallow depth to bedrock. Planting
improved varieties of grasses early in spring ensures a
better plant cover than if these grasses are planted later.
Lack of sufficient moisture limits the amount of fertilizer
that can be used by plants. A small amount of fertilizer
can be applied in fall to take advantage of the moisture
available in winter. Control of erosion is important on this
unit because of the shallow depth to bedrock.

if this unit is used for hay and pasture, a permanent
plant cover is needed to prevent excessive erosion in
winter. A proper stocking rate, pasture rotation, and
restricted grazing during wet periods help to keep the
pasture in good condition and to protect the unit from
erosion.

This unit is poorly suited to homesite and urban
development. The main limitation is shallow depth to soft
bedrock. Cuts needed to provide essentially level
building sites can expose bedrock. The bedrock is
rippable and therefore is not a serious limitation for most
engineering uses.

Septic tank absorption fields are not suited to this unit
because of the shallow depth to bedrock.

This map unit is in capability subclass Vle.

22E—Chehulpum silt loam, 12 to 35 percent
slopes. This shallow, well drained soil is on low foothills.
it formed in colluvium derived dominantly from
sedimentary rock. The vegetation in areas not cultivated
is mainly hardwoods, scattered conifers, shrubs, and
grasses. Elevation is 300 to 1,200 feet. The average
annual precipitation is 40 to 50 inches, the average
annual air temperature is 52 to 54 degrees F, and the
average frost-free period is 165 to 210 days.

Typically, the surface layer is very dark grayish brown
silt loarn about 2 inches thick. The next layer is very dark
grayish brown silt loam about 14 inches thick. Weathered
sandstone is at a depth of 16 inches. In some areas of
similar included soils, the surface layer is loam.

Included in this unit are small areas of Dupee,
Hazelair, Steiwer, and Willakenzie soils and Chehulpum
soils that have slopes of less than 12 percent. Included
areas make up about 15 percent of the total acreage.

Permeability of this Chehuipum soil is moderate.
Available water capacity is about 2 to 4 inches. Depth to
soft bedrock and effective rooting depth are 10 to 20
inches. Runoff is medium, and the hazard of erosion is
moderate to high.

This unit is used mainly for pasture. It is also used for
limited homesite development, wildlife habitat, and
recreation.

Soil Survey

If this unit is used for hay and pasture, the main
limitations are droughtiness and slope.

The soil in this unit is droughty because of low rainfall
in summer and shallow depth to bedrock. Planting
improved varieties of grasses early in spring ensures a
better plant cover than if these grasses are planted later.
Lack of sufficient moisture limits the amount of fertilizer
that can be used by plants. A small amount of fertilizer
can be applied in fall to take advantage of the moisture
available in winter. Control of erosion is important on this
unit because of the shallow depth to rock and steepness
of slope in some areas.

If this unit is used for hay and pasture, a permanent
plant cover is needed to prevent excessive erosion in
winter. All tillage should be on the contour or across the
slope. A proper stocking rate, pasture rotation, and
restricted grazing during wet periods help to keep the
pasture in good condition and to protect the soil from
erosion.

This unit is poorly suited to homesite and urban
development. The main limitations are shallow depth to
soft bedrock and steepness of slope in some areas.
Cuts needed to provide essentially level building sites
can expose bedrock. The bedrock is rippable and
therefore is not a serious limitation for most engineering
uses.

Septic tank absorption fields are not suited to this unit
because of the shallow depth to bedrock and slope.

This map unit is in capability subclass Vle.

23—Clackamas gravelly silt loam. This deep,
somewhat poorly drained soil is in slightly concave areas
on low alluvial stream terraces. It formed in gravelly
alluvium derived from mixed sources. Slope is 0 to 3
percent. Areas are elongated in shape and are 2 to 200
acres in size. The vegetation in areas not cultivated is
mainly hardwoods, shrubs, and grasses. Elevation is 200
to 700 feet. The average annual precipitation is 40 to 50
inches, the average annual air temperature is 52 to 54
degrees F, and the average frost-free period is 165 to
210 days.

Typically, the surface layer is very dark grayish brown
and dark brown gravelly silt loam about 12 inches thick.
The subsoil is very dark grayish brown, mottled gravelly
silty clay loam about 9 inches thick. The substratum to a
depth of 60 inches or more is dark gray extremely
gravelly clay loam.

Included in this unit are small areas of Awbrig, Coburg,
Conser, Courtney, and Salem soils. Included areas make
up about 15 percent of the total acreage.

Permeability of this Clackamas soil is moderately slow.
Available water capacity is about 4 to 7 inches. Effective
rooting depth is 60 inches or more; however, penetration
of roots is restricted by a seasonal high water table.
Runoff is slow. The hazard of erosion generally is slight;
however, it is moderate in areas along drainageways
during periods of heavy runoff from winter snows. A
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seasonal high water table is at a depth of 0.5 foot to 1.5
feet from November to May.

This unit is used mainly for pasture, hay, grass seed,
and small grain. It is also used for homesite
development, wildlife habitat, and recreation.

If this unit is used for crops, the main limitations are
wetness and the gravelly surface, which interferes with
close tillage of young row crops. Most climatically
adapted crops can be grown if artificial drainage is
provided. Deep-rooted crops are suited to areas where
the natural drainage is adequate or where a drainage
system has been installed. If a suitable outlet is
available, subsurface drainage can be used to reduce
wetness. The gravelly texture of the substratum in some
areas restricts the deep penetration of roots and
promotes droughtiness in summer.

In summer, irrigation is needed for maximum
production of most crops. Sprinkler irrigation is a suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of erosion. To avoid overirrigating
and leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs.

Conducting field operations during periods when the
soil is wet reduces tilth and destroys structure, which
results in increased runoff and erosion. Runoff and
erosion can be controlled by managing residue, using
rough or minimum tillage, growing winter cover crops, or
stubble mulching. Because of the susceptibility of the
soil to compaction, grazing should be restricted when the
water table is high and immediately after irrigation. A
proper stocking rate, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and to protect the soil from erosion.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Grasses and grain respond to nitrogen; legumes respond
to phosphorus, boron, sulfur, and lime; and vegetables
respond to nitrogen, phosphorus, boron, sulfur, and
potassium. Where stubble mulching is practiced or crop
residue is used, additional nitrogen is needed to maintain
yields.

If this unit is used for homesite development, the main
limitations are wetness as a result of the seasonal high
water table and moderately slow permeability. Drainage
is needed if roads and building foundations are
constructed. Wetness can be reduced by installing drain
tile around footings.

This unit is not suited to septic tank absorption fields
because of wetness as a result of the seasonal high
water table and moderately slow permeability. The
seasonal high water table and moderately slow
permeability adversely affect the treatment and
absorption processes.

This map unit is in capability subclass Illw.
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24—Clackamas Variant silt loam. This deep,
moderately well drained soil is in slightly concave areas
on low alluvial stream terraces. It formed in gravelly
alluvium derived from mixed sources. Slope is 0 to 3
percent. The vegetation in areas not cultivated is mainly
hardwoods, shrubs, and grasses. Elevation is 200 to 700
feet. The average annual precipitation is 40 to 50 inches,
the average annual air temperature is 52 to 54 degrees
F, and the average frost-free period is 165 to 210 days.

Typically, the surface layer is very dark grayish brown
silt loam about 13 inches thick. The upper 7 inches of
the subsoil is dark brown silty clay loam, and the lower 7
inches is dark brown gravelly silty clay loam. The
substratum to a depth of 60 inches or more is mottled,
dark grayish brown very gravelly clay.

Included in this unit are small areas of Awbrig,
Clackamas, Coburg, Conser, Courtney, and Salem soils.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Clackamas Variant soil is slow.
Available water capacity is about 5 to 10 inches.
Effective rooting depth is 60 inches or more; however,
penetration of roots is restricted by the very gravelly clay
substratum and a seasonal high water table. Runoff is
slow. The hazard of erosion generally is slight; however,
it is moderate in areas along drainageways during
periods of heavy runoff from winter storms. The seasonal
high water table is at a depth of 2 to 3 feet from
November to May.

This unit is used mainly for pasture, hay, grass seed,
and small grain. It is also used for homesite
development, wildlife habitat, and recreation.

If this unit is used for crops, the main limitation is
wetness. Most climatically adapted crops can be grown if
artificial drainage is provided. Deep-rooted crops are
suited to areas where the natural drainage is adequate
or where a drainage system has been installed. If a
suitable outlet is available, subsurface drainage can be
used to reduce wetness.

In summer, irrigation is needed for maximum
production of most crops. Sprinkler irrigation is a suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of erosion. To avoid overirrigating
and leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs.

Conducting field operations during periods when the
soil is wet reduces tilth and destroys structure, which
results in increased runoff and erosion. Runoff and
erosion can be controlled by managing residue, using
rough or minimum tillage, growing winter cover crops, or
stubble mulching. Because of the susceptibility of the
soil to compaction, grazing should be restricted when the
water table is high and immediately after irrigation. A
proper stocking rate, pasture rotation, and restricted
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grazing during wet periods help to keep the pasture in
good condition and to protect the soil from erosion.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Grasses, grain, and row crops respond to nitrogen, and
legumes respond to phosphorus, boron, sulfur, and lime.
Where stubble mulching is practiced or crop residue is
used, additional nitrogen is needed to maintain yields.

If this unit is used for homesite development, the main
limitations are wetness, slow permeability, low soil
strength, and shrink-swell potential. Drainage is needed
if roads and building foundations are constructed.
Wetness can be reduced by installing drain tile around
footings.

This unit is poorly suited to septic tank absorption
fields because of the seasonal high water table and slow
permeability. Septic tank absorption fields can be
installed in some areas where the depth to the seasonal
high water table is greater. The limitation of slow
permeability can be overcome by increasing the size of
the absorption field. Interceptor ditches for diverting
subsurface water improves the operation of septic tank
absorption fields.

Roads and streets should be designed to offset the
limited ability of the soil in this unit to support a load and
the effects of shrinking and swelling. Properly designing
foundations and footings and diverting runoff away from
the buildings help to prevent structural damage because
of shrinking and swelling.

This map unit is in capability subclass llw.

25—Cloquato silt loam. This deep, well drained soil is
on flood plains. It formed in recent alluvium derived from
mixed sources. Slope is 0 to 3 percent. The vegetation
in areas not cultivated is mainly conifers, hardwoods,
shrubs, and grasses. Elevation is 125 to 700 feet. The
average annual precipitation is 40 to 50 inches, the
average annual air temperature is 52 to 54 degrees F,
and the average frost-free period is 165 to 210 days.

Typically, the surface layer is very dark grayish brown
silt loam about 21 inches thick. The subsoil is dark
brown silt loam about 20 inches thick. The substratum to
a depth of 60 inches or more is dark brown silt loam. In
some areas of similar included soils, stratified sand to silt
loam is below a depth of 40 inches.

included in this unit are small areas of Camas,
Chehalis, and Newberg soils. Included areas make up
about 15 percent of the total acreage.

Permeability of this Cloquato soil is moderate.
Available water capacity is about 10 to 13 inches.
Effective rooting depth is 60 inches or more. Runoff is
slow, and the hazard of erosion is slight except during
occasional, brief periods of flooding from November to
March.
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This unit is used mainly for small grain, grass seed,
orchards, pasture, and vegetables. It is also used for
homesite development, wildlife habitat, and recreation.

If this unit is used for crops, the main limitation is the
hazard of flooding. Most climatically adapted crops can
be grown if the soil is protected from flooding late in
spring and early in summer.

Conducting field operations during periods when the
soil is wet reduces tilth and destroys structure, which
results in increased runoff and erosion. Cover crops are
needed to protect the soil from erosion during periods of
flooding in winter. A proper stocking rate, pasture
rotation, and restricted grazing during wet periods help to
keep the pasture in good condition and to protect the
soil from erosion.

In summer, irrigation is needed for maximum
production of most crops. Sprinkler irrigation is a suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of erosion. To avoid overirrigating
and leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Grain and grasses respond to nitrogen; legumes respond
to phosphorus, boron, sulfur, and lime; and vegetables
and berries respond to nitrogen, phosphorus, and
potassium. Cutbanks are not stable and are subject to
slumping. Where stubble mulching is practiced or crop
residue is used, additional nitrogen is needed to maintain
yields.

If this unit is used for homesite development, the main
limitation is the hazard of flooding. Septic tank
absorption fields do not function properly during periods
of flooding. Dikes and channels that have outlets for
floodwater can be used to protect buildings and onsite
sewage disposal systems from flooding. Roads and
streets should be located above the expected flood
level. The risk of flooding has been reduced in some
areas by constructing large dams and reservoirs
upstream.

This map unit is in capability subclass llw.

26—Coburg silty clay loam. This deep, moderately
well drained soil is in nearly level to slightly convex areas
on low alluvial stream terraces. It formed in silty and
clayey alluvium derived from mixed sources. Slope is 0
to 3 percent. The vegetation in areas not cultivated is
mainly conifers, hardwoods, shrubs, and grasses.
Elevation is 200 to 600 feet. The average annual
precipitation is 40 to 50 inches, the average annual air
temperature is 52 to 54 degrees F, and the average
frost-free period is 165 to 210 days.

Typically, the surface layer is very dark grayish brown
silty clay loam about 17 inches thick. The upper 7 inches
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of the subsoil is very dark brown silty clay, the next layer
is brown, mottied silty clay about 8 inches thick, and the
lower 30 inches is brown, mottled silty clay loam. In
some areas of similar included soils, the soll is very
gravelly below a depth of 40 inches.

Included in this unit are small areas of Awbrig,
Clackamas, Conser, Courtney, Malabon, and Salem
soils. Included areas make up about 15 percent of the
total acreage.

Permeability of this Coburg soil Is moderately slow.
Available water capacity is about 10 to 12 inches.
Effective rooting depth is 60 inches or more; however,
penetration of roots is restricted by a seasonal high
water table. Runoff is slow, and the hazard of erosion is
slight. A seasonal high water table i1s at a depth of 1.5 to
2.5 feet from November to May.

This unit is used mainly for small grain, grass seed,
orchards, pasture, and vegetables. It is also used for
homesite development, wildlife habitat, and recreation.

If this unit is used for crops, the main limitation is
wetness as a result of the seasonal high water table.
Most climatically adapted crops can be grown if artificial
drainage is provided. Deep-rooted crops are suited to
areas where the natural drainage is adequate or where a
drainage system has been installed. If a suitable outlet is
available, subsurface drainage can be used to reduce
wetness.

In summer, irrigation is needed for maximum
production of most crops. Sprinkler irmgation is a suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the nsk of erosion. To avoid overirrigating
and leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs.

Conducting field operations during periods when the
soil is wet reduces tilth and destroys structure, which
results in increased runoff and erosion. Runoff and
erosion can be controlled by managing residue, using
rough or minimum tillage, growing winter cover crops, or
stubble mulching. Because of the susceptibility of the
soil to compaction, grazing should be restricted when the
water table is high and immediately after irrigation.
Compaction limits the movement of air and water in the
soil, and it restricts the growth of roots. A proper
stocking rate, pasture rotation, and restricted grazing
during wet periods help to keep the pasture in good
condition and to protect the soil from erosion.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Grain and grasses respond to nitrogen; legumes respond
to phosphorus, boron, sulfur, and lime; and vegetables
and berries respond to nitrogen, phosphorus, and
potassium. Where stubble mulching is practiced or crop
residue is used, additional nitrogen is needed to maintain
yields.
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If this unit is used for homesite development, the main
limitations are wetness, moderately slow permeability,
low soil strength, and moderate shrink-swell potential.
Drainage is needed if roads and building foundations are
constructed. Wetness can be reduced by installing drain
tile around footings.

This unit is poorly suited to septic tank absorption
fields because of the seasonal high water table and
moderately slow permeability. Septic tank absorption
fields can be installed in some areas where the depth to
the seasonal high water table is greater. The limitation of
moderately slow permeability can be overcome by
increasing the size of the absorption field.

Roads and streets should be designed to offset the
limited ability of the soil in this unit to support a load.

If buildings are constructed on this unit, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structural
damage because of shrinking and swelling.

This map unit is in capability subclass liw.

27—Concord silt loam. This deep, poorly drained soil
is in slightly concave areas on broad terraces of the
Willamette Valley. It formed in silty and clayey aliuvium
derived from mixed sources. Slope is 0 to 2 percent. The
vegetation in areas not cultivated is mainly hardwoods,
shrubs, grasses, and sedges. Elevation is 200 to 400
feet. The average annual precipitation is 40 to 50 inches,
the average annual air temperature is 52 to 54 degrees
F, and the average frost-free period is 165 to 210 days.

Typically, the surface layer is very dark grayish brown
silt loam about 10 inches thick. The subsurface layer is
dark gray, mottled silt loam about 10 inches thick. The
next layer is gray and dark gray, mottled silty clay about
16 inches thick. The subsoil is grayish brown, mottled
silty clay about 4 inches thick. The substratum to a depth
of 72 inches is dark grayish brown silty clay loam and silt
loam.

Included in this unit are small areas of Amity,
Holcomb, Dayton, and Woodburn soils. Included areas
make up about 15 percent of the total acreage.

Permeability of this Concord soil is slow. Available
water capacity is about 9 to 12 inches. Effective rooting
depth is 60 inches or more; however, penetration of
roots is restricted by dense clay and a seasonal high
water table. Runoff is slow to ponded. The hazard of
erosion is generally slight; however, it is moderate in
areas along drainageways during periods of heavy runoff
from winter storms. A seasonal high water table is at a
depth of 0.5 foot above the surface to 0.5 foot below the
surface from November to May.

This unit is used mainly for hay, pasture, small grain,
and grass seed. It is also used for homesite
development, wildlife habitat, and recreation.

If this unit is used for crops, the main limitation is
wetness. Drainage is needed if the soil in this unit is to
be used to its maximum potential. Most climatically
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adapted crops can be grown if artificial drainage is
provided. If a suitable outlet is available, subsurface
drainage can be used to reduce wetness. This unit
generally is not suited to deep-rooted perennial crops,
because adequate drainage usually cannot be
maintained in winter and spring.

The soil in this unit is sticky and plastic when wet,
which restricts trafficability. Conducting field operations
during periods when the soil is wet reduces tilth and
destroys structure, which results in increased runoff and
erosion. Runoff and erosion can be controlled by
managing residue, using rough or minimum tillage,
growing winter cover crops, or stubble mulching. Grazing
when the soil is moist results in compaction of the
surface layer, poor tilth, and excessive runoff.
Compaction limits the movement of air and water in the
soil, and it restricts the growth of roots.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
To minimize damage to crops and compaction of the
soil, vehicles that have large, low-pressure tires should
be used to apply fertilizer early in spring. Grasses and
grain respond to nitrogen, and legumes respond to
phosphorus, boron, sulfur, and lime. Where stubble
muiching is practiced or crop residue is used, additional
nitrogen is needed to maintain yields.

If this unit is used for homesite development, the main
limitations are wetness, slow permeability, shrink-swell
potential, and low soil strength. Drainage is needed if
roads and building foundations are constructed. Wetness
can be reduced by installing drain tile around footings.

This unit is not suited to septic tank absorption fields
because of wetness as a result of slow permeability and
the seasonal high water table. The seasonal high water
table and slow permeability adversely affect the
treatment and absorption processes.

If buildings are constructed on this unit, using properly
designed foundations and footings and diverting runoff
away from the buildings help to prevent structural
damage as a result of shrinking and swelling.

Roads and streets should be designed to offset the
limited ability of the soil in this unit to support a load.
Settling can be minimized by compacting the disturbed
areas before beginning construction.

Ponding on this unit makes it necessary to locate
roads and streets above the expected high water level.

This map unit is in capability subclass lllw.

28—Conser silty clay loam. This deep, poorly
drained soil is in nearly level to slightly concave areas on
low alluvial stream terraces. It formed in silty and clayey
alluvium derived from mixed sources. Slope is 0 to 2
percent. The vegetation in areas not cultivated is mainly
hardwoods, shrubs, grasses, sedges, and rushes.
Elevation is 200 to 600 feet. The average annual
precipitation is 40 to 50 inches, the average annual air
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temperature is 52 to 54 degrees F, and the average
frost-free period is 165 to 210 days.

Typically, the surface layer is very dark brown, mottled
silty clay loam about 17 inches thick. The upper 33
inches of the subsoil is very dark grayish brown and dark
grayish brown, mottled silty clay, and the lower 14 inches
is dark grayish brown, mottled silty clay loam.

Included in this unit are small areas of Awbrig,
Clackamas, Coburg, and Courtney soils. Included areas
make up about 15 percent of the total acreage.

Permeability of this Conser soil is slow. Available water
capacity is about 9 to 12 inches. Effective rooting depth
is 60 inches or more; however, penetration of roots is
restricted by a seasonal high water table. Runoff is slow
to ponded. The hazard of erosion generally is slight;
however, it is moderate in areas along drainageways
during periods of heavy runoff from winter storms. A
seasonal high water table is at a depth of 0.5 foot above
the surface to 1.5 feet below the surface from November
to May. These soils are subject to rare periods of
flooding.

This unit is used mainly for hay, pasture, small grain,
and grass seed. It is also used for homesite
development, wildlife habitat, and recreation.

If this unit is used for crops, the main limitation is
wetness. The unit generally is not suited to deep-rooted
perennial crops, because adequate drainage usually
cannot be maintained in winter and spring. Drainage is
needed if this unit is to be used to its maximum potential.
Most climatically adapted crops can be grown if artificial
drainage is provided. If a suitable outlet is available,
subsurface drainage can be used to reduce wetness.
Drainage is difficult and expensive because the dense
clay requires close spacing of the tile drains.

The soil in this unit is sticky and plastic when wet,
which restricts trafficability. Conducting field operations
during periods when the soil is wet reduces tilth and
destroys structure, which results in increased runoff and
erosion. Because of the susceptibility of the soil to
compaction, grazing should be restricted when the water
table is high and immediately after irrigation. Compaction
limits the movement of air and water in the soil, and it
restricts the growth of roots.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
To minimize damage to crops and compaction of the
soil, vehicles that have large, low-pressure tires should
be used to apply fertilizer early in spring. Grasses and
small grain respond to nitrogen, and legumes respond to
phosphorus, boron, sulfur, and lime. Where stubble
muiching is practiced or crop residue is used, additional
nitrogen is needed to maintain yields.

If this unit is used for homesite development, the main
limitations are wetness, slow permeability, the hazard of
flooding, shrink-swell potential, and low soil strength.
Drainage is needed if roads and building foundations are
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constructed. Wetness can be reduced by installing drain
tile around footings.

This unit is not suited to septic tank absorption fields
because of wetness as a result of a seasonal high water
table and slow permeability. The slow permeability and
seasonal high water table adversely affect the treatment
and absorption processes.

If buildings are constructed in this unit, using properly
designed foundations and footings and diverting runoff
away from the buildings help to prevent structural
damage as a result of shrinking and swelling.

Buildings and roads should be designed to offset the
limited ability of the soil in this unit to support a load.

Ponding and the hazard of flooding make it necessary
to locate buildings and roads above the expected high
water level.

This map unit is in capability subclass lliw.

29—Courtney gravelly silty clay loam. This deep,
poorly drained soil is in slightly concave areas on low
alluvial stream terraces. It formed in gravelly and clayey
alluvium derived from mixed sources. Slope is 0 to 3
percent. The vegetation in areas not cultivated is mainly
hardwoods, shrubs, grasses, and sedges. Elevation is
200 to 700 feet. The average annual precipitation is 40
to 60 inches, the average annual air temperature is 52 to
54 degrees F, and the average frost-free period is 165 to
210 days.

Typically, the surface layer is very dark brown, mottled
gravelly silty clay loam about 17 inches thick. The
subsoil is very dark grayish brown, mottled gravelly clay
about 16 inches thick. The upper 15 inches of the
substratum is dark brown very gravelly clay loam, and
the lower part to a depth of 60 inches is dark brown
extremely gravelly sand. In some areas of similar
included soils, the substratum is extremely gravelly clay.

Included in this unit are small areas of Awbrig,
Bashaw, Clackamas, and Conser soils. Included areas
make up about 15 percent of the total acreage.

Permeability of this Courtney soil is very slow.
Available water capacity is about 5 to 8 inches. Effective
rooting depth is 60 inches or more; however, penetration
of roots is restricted by the gravelly clay and a seasonal
high water table. Runoff is slow to ponded. The hazard
of erosion is generally slight; however, it is moderate in
areas along drainageways during periods of heavy runoff
from winter storms. A seasonal high water table is at a
depth of 0.5 foot above the surface to 1.5 feet below the
surface from November to May. This soil is subject to
rare periods of fiooding.

This unit is used mainly for hay, pasture, grass seed,
and small grain. It is also used for homesite
development, wildlife habitat, and recreation.

If this unit is used for crops, the main limitations are
wetness and the gravelly surface, which interferes with
tillage. Drainage is needed if this unit is to be used to its
maximum potential. If a suitable outlet is available,
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subsurface drainage can be used to reduce wetness.
This unit generally is not suited to deep-rooted perennial
crops, because adequate drainage usually cannot be
maintained in winter and spring.

In summer, irrigation is needed for maximum
production of most crops. Sprinkler irrigation is a suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of erosion. To avoid overirrigating
and leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs.

The soil in this unit is sticky and plastic when wet,
which restricts trafficability. Conducting field operations
during periods when the soil is wet reduces tilth and
destroys structure, which results in increased runoff and
erosion. Runoff and erosion can be controlled by
managing residue, using rough or minimum tillage,
growing winter cover crops, or stubble mulching.
Because of the susceptibility of the soil to compaction,
grazing should be restricted when the water table is high
and immediately after irrigation. A proper stocking rate,
pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
to protect the soil from erosion.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Grasses and small grain respond to nitrogen, and
legumes respond to phosphorus, boron, sulfur, and lime.
Where stubble mulching is practiced or crop residue is
used, additional nitrogen is needed to maintain yields.

If this unit is used for homesite development, the main
limitations are wetness, very slow permeability, and the
hazard of flooding. Drainage is needed if roads and
building foundations are constructed. Wetness can be
reduced by installing drain tile around footings.

This unit is not suited to septic tank absorption fields
because of wetness as a result of the seasonal high
water table and very slow permeability. The very slow
permeability and seasonal high water table adversely
affect the treatment and absorption processes.

Buildings and roads should be built above the
expected flood level.

This map unit is in capability subclass IVw.

30D—Crabtree stony loam, 2 to 25 percent slopes.
This deep, moderately well drained soil is on ridgetops
and concave side slopes of uplands. It formed in
colluvium and glacial till derived from mixed sources. The
native vegetation is mainly conifers, shrubs, and grasses.
Elevation is 2,800 to 4,500 feet. The average annual
precipitation is 80 to 120 inches, the average annual air
temperature is 41 to 45 degrees F, and the average
frost-free period is 80 to 110 days.

Typically, the surface is covered with a mat of
needles, leaves, and twigs about 1 inch thick. The
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surface layer is very dark grayish brown stony loam
about 8 inches thick. The next layer is very dark grayish
brown very gravelly loam about 18 inches thick. The
subsoil is mottled, dark grayish brown very gravelly loam
over variegated, weakly consolidated very gravelly loam
and is about 29 inches thick. The substratum to a depth
of 60 inches or more is variegated, strongly consolidated
very stony loam.

Included in this unit are small areas of Bensley,
Cruiser, Henline, Keel, Valsetz, and Yellowstone soils
and Crabtree soils that have slopes of more than 25
percent. Included areas make up about 15 percent of the
total acreage.

Permeability of this Crabtree soil is slow. Available
water capacity is about 3 to 5 inches. Effective rooting
depth is only 40 to 60 inches because penetration of
roots is restricted by the strongly consolidated
substratum. Runoff is slow to medium, and the hazard of
erosion is slight to high. A seasonal high water table is
perched above the strongly consolidated substratum
between depths of 2 to 3 feet from November to June.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is poorly suited to the production of Douglas-
fir. On the basis of a site index of 105, the potential
production per acre is 4,620 cubic feet from an even-
aged, fully stocked stand of trees 60 years old or 46,200
board feet (International rule, one-eighth-inch kerf) from
an even-aged, fully stocked stand of trees 100 years old.
Douglas-fir, noble fir, Pacific silver fir, western hemlock,
and western redcedar commonly grow on this unit. The
main concerns in producing and harvesting timber are
the hazard of erosion, equipment limitations, and the
hazard of windthrow.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
minimized by not disturbing the soil excessively while
logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts. Logging roads, skid
trails, cutbanks, and landings can be protected from
erosion by constructing water bars and by seeding.

Stones on the surface can interfere with felling,
yarding, and other operations involving the use of
equipment. Using standard wheeled and tracked
equipment when the soil is dry causes rutting and
displacement of the surface layer. Using vehicles that
have large, low-pressure tires reduces damage to the
soil and helps to maintain productivity. Snowpack limits
the use of equipment and restricts access.

Because roots are restricted by the seasonal high
water table and depth to the strongly consolidated
substratum, trees are subject to windthrow. Windthrow is
a hazard when the soil is wet and the winds are strong.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which may prolong
natural or artificial reforestation. Competing weeds,
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brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying.

Trees suitable for planting on this unit include
Douglas-fir, noble fir, western hemlock, and western
redcedar.

The understory vegetation commonly growing on this
unit includes common beargrass, cascade Oregon-grape,
tall blue huckleberry, Pacific rhododendron, vine maple,
and red huckleberry.

This map unit is in capability subclass Vis.

30F—Crabtree stony loam, 25 to 45 percent
slopes. This deep, moderately well drained soil is in
concave areas of uplands. It formed in colluvium and
glacial till derived from mixed sources. The native
vegetation is mainly conifers, shrubs, and grasses.
Elevation is 2,800 to 4,500 feet. The average annual
precipitation i1s 80 to 120 inches, the average annual air
temperature is 41 to 45 degrees F, and the average
frost-free period is 80 to 110 days.

Typically, the surface is covered with a mat of
needles, leaves, and twigs about 1 inch thick. The
surface layer is very dark grayish brown stony loam
about 8 inches thick. The next layer is very dark grayish
brown very gravelly loam about 18 inches thick. The
subsoil is mottled, dark grayish brown very gravelly loam
over variegated, weakly consolidated very gravelly loam
and is about 29 inches thick. The substratum to a depth
of 60 inches or more is variegated, strongly consolidated
very stony loam.

Included in this unit are small areas of Bensiey,
Cruiser, Henline, Keel, Valsetz, and Yellowstone soils
and Crabtree soils that have slopes of less than 25
percent or more than 45 percent. Included areas make
up about 15 percent of the total acreage.

Permeability of this Crabtree soil is slow. Available
water capacity is about 3 to 5 inches. Effective rooting
depth 1s only 40 to 60 inches because penetration of
roots is restricted by the strongly consolidated
substratum. Runoff is rapid, and the hazard of erosion is
high. A seasonal high water is perched above the
strongly consolidated substratum between depths of 2 to
3 feet from November to June.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is poorly suited to the production of Douglas-
fir. On the basis of a site index of 105, the potential
production per acre is 4,620 cubic feet from an even-
aged, fully stocked stand of trees 60 years old or 46,200
board feet (International rule, one-eighth-inch kerf) from
an even-aged, fully stocked stand of trees 100 years old.
Douglas-fir, noble fir, Pacific silver fir, western hemlock,
and western redcedar commonly grow on this unit (fig.
3). The main concerns in producing and harvesting
timber are the hazard of erosion, equipment limitations,
and the hazard of windthrow.
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Figure 3.—Old growth stand of noble-fir, western hemlock, and Douglas-fir in an area of Crabtree stony loam, 25 to 45 percent slopes.
Crabtree Lake is in foreground.
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When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
minimized by not disturbing the soil excessively while
logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts. Logging roads, skid
trails, cutbanks, and landings can be protected from
erosion by constructing water bars and by seeding.
Casting material to the side when building roads can
damage vegetation and is a potential source of
sedimentation. Hauling away waste material minimizes
damage to the soil and to the plant cover downslope of
roadbuilding sites.

Stones on the surface can interfere with felling,
yarding, and other operations involving the use of
equipment. Wheeled and tracked equipment can be used
in the more gently sloping areas, but cable yarding
generally is safer and disturbs the soil less. Using
standard wheeled and tracked equipment when the soil
is dry causes rutting and displacement of the surface
layer. Highlead logging or other logging systems that
fully or partially suspend logs damage the soil less and
generally are less costly than tractor systems. Snowpack
limits the use of equipment and restricts access.

Because roots are restricted by the seasonal high
water table and depth to the strongly consolidated
substratum, trees are subject to windthrow. Windthrow is
a hazard when the soil is wet and the winds are strong.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which may prolong
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying. Scarification is less suitable in the
steeper areas because of increased expense and soil
displacement.

Trees suitable for planting on this unit include
Douglas-fir, noble fir, western hemlock, and western
redcedar.

The understory vegetation commonly growing on this
unit includes common beargrass, cascade Oregon-grape,
tall blue huckleberry, Pacific rhododendron, vine maple,
and red huckleberry.

This map unit is in capability subclass Vls.

30G—Crabtree stony loam, 45 to 75 percent
slopes. This deep, moderately well drained soil is in
concave areas on uplands. It formed in colluvium and
glacial till derived from mixed sources. The native
vegetation is mainly conifers, shrubs, and grasses.
Elevation is 2,800 to 4,500 feet. The average annual
precipitation is 80 to 120 inches, the average annual air
temperature is 41 to 45 degrees F, and the average
frost-free period is 80 to 110 days.

Typically, the surface is covered with a mat of
needles, leaves, and twigs about 1 inch thick. The
surface layer is very dark grayish brown stony loam
about 8 inches thick. The next layer is very dark grayish
brown very gravelly loam about 18 inches thick. The
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subsoil is mottled, dark grayish brown very gravelly loam
and variegated, weakly consolidated very gravelly loam
that is about 29 inches thick. The substratum to a depth
of 60 inches or more is variegated, strongly consolidated
very stony loam.

Included in this unit are small areas of Bensley,
Cruiser, Henline, Keel, Valsetz, and Yellowstone soils
and Crabtree soils that have slopes of less than 45
percent. Included areas make up about 15 percent of the
total acreage.

Permeability of this Crabtree soil is slow. Available
water capacity is about 3 to 5 inches. Effective rooting
depth is only 40 to 60 inches because the penetration of
roots is restricted by the strongly consolidated
substratum. Runoff is rapid, and the hazard of erosion is
high. A seasonal high water table is perched above the
strongly consolidated substratum between depths of 2
and 3 feet from November to June.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is poorly suited to the production of Dougias-
fir. On the basis of a site index of 105, the potential
production per acre is 4,620 cubic feet from an even-
aged, fully stocked stand of trees 60 years old or 46,200
board feet (International rule, one-eighth-inch kerf) from
an even-aged, fully stocked stand of trees 100 years oid.
Douglas-fir, noble fir, Pacific silver fir, western hemlock,
and western redcedar commonly grow on this unit. The
main concerns in producing and harvesting timber are
the hazard of erosion, equipment limitations, and the
hazard of windthrow.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
minimized by not disturbing the soil excessively while
logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts. Steep yarding paths,
skid trails, and firebreaks are subject to rilling and
gullying unless they are provided with adequate water
bars or are protected by plant cover, or both. Casting
material to the side when building roads can damage
vegetation and is a potential source of sedimentation.
Hauling away waste material minimizes damage to the
soil and to the plant cover downslope of roadbuilding
sites.

Stones on the surface can interfere with felling,
yarding, and other operations involving the use of
equipment. Steepness of slope restricts the use of
wheeled and tracked equipment on skid trails. Cable
yarding generally is safer and disturbs the soil less.
Highlead logging or other logging systems that fully or
partially suspend logs damage the soil iess and generally
are less costly than tractor systems. Road location and
maintenance costs are greater in the more steeply
sloping areas. Snowpack limits the use of equipment and
restricts access.

Because roots are restricted by a seasonal high water
table and depth to the strongly consolidated substratum,
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trees are subject to windthrow. Windthrow is a hazard
when the soil is wet and the winds are strong.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which may prolong
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying. Scarification is less suitable in the
steeper areas because of increased expense and soil
displacement.

Trees suitable for planting on this unit include
Douglas-fir, noble fir, western hemlock, and western
redcedar.

The understory vegetation commonly growing on this
unit includes common beargrass, cascade Oregon-grape,
tall blue huckleberry, Pacific rhododendron, vine maple,
and red huckleberry.

This map unit is in capability subclass VlIs.

31D—Cruiser gravelly loam, 3 to 25 percent slopes.

This deep, well drained soil is on ridgetops and side
slopes of uplands. It formed in colluvium derived
dominantly from basic igneous rock and volcanic ash.
The native vegetation is mainly conifers, shrubs, and
grasses. Elevation is 2,700 to 4,700 feet. The average
annual precipitation is 70 to 120 inches, the average
annual air temperature is 41 to 45 degrees F, and the
average frost-free period is 80 to 110 days.

Typically, the surface is covered with a mat of
needles, leaves, and twigs about 1 inch thick. The
surface layer is dark brown and dark reddish brown
gravelly loam about 14 inches thick. The upper 6 inches
of the subsoil is reddish brown gravelly loam, and the
lower 25 inches is reddish brown and yellowish red
gravelly clay loam. The substratum to a depth of 60
inches or more Is yellowish red very cobbly clay loam.

Included in this unit are small areas of Crabtree,
Henline, Hummington, and Keel soils and Cruiser soils
that have slopes of more than 25 percent. Included
areas make up about 15 percent of the total acreage.

Permeability of this Cruiser soil is moderate. Available
water capacity is about 9 to 12 inches. Effective rooting
depth is 60 inches or more. Runoff is slow to medium,
and the hazard of erosion is slight to moderate.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 140, the potential production
per acre is 7,740 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 75,690 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 90 years old. Douglas-
fir, noble fir, western hemiock, and western redcedar
commonly grow on this unit. The main concern in
producing and harvesting timber is equipment limitations.

Using standard wheeled and tracked equipment when
the soil is dry causes rutting and displacement of the
surface layer. Using vehicles that have large, low-
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pressure tires reduces damage to the soil and helps to
maintain productivity. Snowpack limits the use of
equipment and restricts access.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which may prolong
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying.

Trees suitable for planting on this unit include
Douglas-fir, noble fir, Pacific silver fir, and western
hemlock.

The understory vegetation commonly growing on this
unit includes common beargrass, tall blue huckleberry,
cascade Oregon-grape, Pacific rhododendron, and red
huckleberry.

This map unit is in capability subclass Vle.

31F—Cruiser gravelly loam, 25 to 50 percent
slopes. This deep, well drained soil is on the side slopes
of uplands. It formed in colluvium derived dominantly
from basic igneous rock and volcanic ash. The native
vegetation is mainly conifers, shrubs, and grasses.
Elevation is 2,700 to 4,700 feet. The average annual
precipitation is 70 to 120 inches, the average annual air
temperature is 41 to 45 degrees F, and the average
frost-free period is 80 to 110 days.

Typically, the surface is covered with a mat of
needles, leaves, and twigs about 1 inch thick. The
surface layer is dark brown and dark reddish brown
gravelly loam about 14 inches thick. The upper 6 inches
of the subsoil is reddish brown gravelly loam, and the
lower 25 inches is reddish brown and yellowish red
gravelly clay loam. The substratum to a depth of 60
inches or more is yellowish red very cobbly clay loam.

Included in this unit are small areas of Crabtree,
Henline, Hummington, and Keel soils and Cruiser soils
that have slopes of less than 25 percent and more than
50 percent. Included areas make up about 15 percent of
the total acreage.

Permeability of this Cruiser soil is moderate. Available
water capacity is about 9 to 12 inches. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of erosion is high.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 140, the potential production
per acre is 7,740 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 75,690 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 90 years old. Douglas-
fir, noble fir, western hemlock, and western redcedar
commonly grow on this unit. The main concerns in
producing and harvesting timber are the hazard of
erosion and equipment limitations.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
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minimized by not disturbing the soil excessively while
logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts. Casting material to
the side when building roads can damage vegetation and
is a potential source of sedimentation. Hauling away
waste material minimizes damage to the soil and to the
plant cover downslope of roadbuilding sites.

Wheeled and tracked equipment can be used in the
more gently sloping areas, but cable yarding generally is
safer and disturbs the soil less. Using standard wheeled
and tracked equipment when the soil is dry causes
rutting and displacement of the surface layer. Using
vehicles that have large, low-pressure tires reduces
damage to the soil and helps to maintain productivity.
Highlead logging or other logging systems that fully or
partially suspend logs damage the soil less and generally
are less costly than tractor systems. Snowpack limits the
use of equipment and restricts access.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which may prolong
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying. Scarification is less suitable in the
steeper areas because of increased expense and soil
displacement.

Trees suitable for planting on this unit include
Douglas-fir, noble fir, Pacific silver fir, and western
hemlock.

The understory vegetation commonly growing on this
unit includes common beargrass, tall blue huckleberry,
cascade Oregon-grape, Pacific rhododendron, and red
huckleberry.

This map unit i1s in capability subclass Vle.

31G—Cruiser gravelly loam, 50 to 70 percent
slopes. This deep, well drained soil is on the side slopes
of uplands. It formed in colluvium derived dominantly
from basic igneous rock and volcanic ash. The native
vegetation is mainly conifers, shrubs, and grasses.
Elevation is 2,700 to 4,700 feet. The average annual
precipitation is 70 to 120 inches, the average annual air
temperature is 41 to 45 degrees F, and the average
frost-free period is 80 to 110 days.

Typically, the surface is covered with a mat of
needles, leaves, and twigs about 1 inch thick. The
surface layer is dark brown and dark reddish brown
gravelly loam about 14 inches thick. The upper 6 inches
of the subsoil is reddish brown gravelly loam, and the
lower 25 inches is reddish brown and yellowish red
gravelly clay loam. The substratum to a depth of 60
inches or more is yellowish red very cobbly clay loam.

Included in this unit are small areas of Crabtree,
Henline, Hummington, and Keel soils and Cruiser soils
that have slopes of less than 50 percent. included areas
make up about 15 percent of the total acreage.

Permeability of this Cruiser soil is moderate. Available
water capacity is about 9 to 12 inches. Effective rooting
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depth is 60 inches or more. Runoff is rapid, and the
hazard of erosion is high.

This unit is used mainly for timber production. It is also
used for wildlife habitat and water supply.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 140, the potential production
per acre 1s 7,740 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 75,690 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 90 years old. Douglas-
fir, noble fir, western hemlock, and western redcedar
commonly grow on this unit. The main concerns in
producing and harvesting timber are the hazard of
erosion and equipment limitations.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
minimized by not disturbing the soil excessively while
logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts. Steep yarding paths,
skid trails, and firebreaks are subject to rilling and
gullying unless they are provided with adequate water
bars or are protected by plant cover, or both. Casting
material to the side when building roads can damage
vegetation and is a potential source of sedimentation.
Hauling away waste material minimizes damage to the
soil and to the plant cover downslope of roadbuilding
sites.

Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails. Cable yarding generally
is safer and disturbs the soil less. Highlead logging or
other logging systems that fully or partially suspend logs
damage the soil less and generally are less costly than
tractor systems. Road location and maintenance costs
are greater in the more steeply sloping areas. Snowpack
limits the use of equipment and restricts access.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which may prolong
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying. Scarification is less suitable in the
steeper areas because of increased expense and soil
displacement.

Trees suitable for planting on this unit include
Douglas-fir, noble fir, Pacific silver fir, and western
hemlock.

The understory vegetation commonly growing on this
unit includes common beargrass, tall blue huckleberry,
cascade Oregon-grape, Pacific rhododendron, and red
huckleberry.

This map unit is in capability subclass Vlle.

32D—Cumley silty clay loam, 2 to 20 percent
slopes. This deep, moderately well drained soil is in
basins or other depressional areas of uplands. It formed
in fine textured colluvium derived dominantly from basic
igneous rock. The native vegetation is mainly conifers,
hardwoods, shrubs, and grasses. Elevation is 800 to
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2,500 feet. The average annual precipitation is 60 to 80
inches, the average annual air temperature is 47 to 51
degrees F, and the average frost-free period is 165 to
190 days.

Typically, the surface is covered with a mat of leaves,
twigs, and moss about 2 inches thick. The surface layer
is dark brown silty clay loam about 18 inches thick. The
upper 23 inches of the subsoil is dark brown, mottled
silty clay, and the lower 19 inches is brown, mottled clay.

Included in this unit are small areas of Honeygrove,
Kinney, Minniece, and Peavine soils. Included areas
make up about 15 percent of the total acreage.

Permeability of this Cumley soil is moderately slow.
Available water capacity is 9 to 11 inches. Effective
rooting depth is 60 inches or more; however, penetration
of roots is restricted by a seasonal high water table.
Runoff is slow to medium, and the hazard of erosion is
slight to high. A seasonal high water table is at a depth
of 2 to 3 feet from November to May.

This unit is used mainly for timber production. It is also
used for limited hay and pasture, limited homesite
development, water supply, and wildlife habitat.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 155, the potential production
per acre is 9,840 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 91,040 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 80 years old. On the
basis of a 50-year curve, the mean site index is 115.
Douglas-fir, western hemlock, western redcedar, red
alder, and bigleaf maple commonly grow on this unit.
The main concerns in producing and harvesting timber
are equipment limitations, the hazard of windthrow, and
plant competition.

If wheeled and tracked equipment is used on this unit
when the soil is moist, puddling and compaction occur.
Compaction seriously reduces the productivity of the soil.
Compaction can be reduced by using suitable methods
for removing timber, laying out skid trails in advance, and
harvesting timber when the soil is least susceptible to
compaction. Using vehicles that have large, low-pressure
tires reduces damage to the soil and helps to maintain
productivity.

Windthrow is a hazard when the soil is wet and the
winds are strong. Because roots are restricted by the
seasonal high water table, trees are subject to
windthrow.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which prevent
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlied by spraying, cutting,
girdling, or scarifying.

When harvesting timber on this unit, use of
management that minimizes erosion is essential. Erosion
can be minimized by not disturbing the soil excessively
while logging; by seeding roads, cutbanks, and landings;
and by installing water bars or culverts. Proper design of
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road drainage systems and care in the placement of
culverts help to control erosion. Because spoil from
excavations is subject to rill and gully erosion and to
sloughing, it should be seeded to permanent plant cover.

Trees suitable for planting on this unit include
Douglas-fir, western hemlock, and western redcedar.

The understory vegetation commonly growing on this
unit includes vine maple, salal, creambush oceanspray,
trailing blackberry, cascade Oregon-grape, and western
swordfern.

If this unit is used for hay and pasture, the main
limitations are wetness and the clayey texture of the soil.
Wetness limits the choice of plants and the period of
cutting or grazing and increases the risk of winterkill.
Grazing when the soil is moist results in compaction of
the surface layer, poor tilth, and excessive runoff.
Grasses respond to nitrogen, and legumes respond to
phosphorus, boron, sulfur, and lime.

If this unit is used for homesite development, the main
limitations are wetness, slope, and shrink-sweli potential
of the subsoil. Drainage is needed if roads and building
foundations are constructed. Wetness can be reduced
by installing drain tile around footings.

Septic tank absorption fields may function poorly in
winter. The moderately slow permeability and the
seasonal high water table adversely affect the treatment
and absorption processes. Slope is a concern in
installing septic tank absorption fields. Absorption lines
should be installed on the contour.

Slope limits use of the steeper areas of this unit for
building site development. If buildings are constructed on
this unit, properly designing foundations and footings and
diverting runoff away from the buildings help to prevent
structural damage because of shrinking and swelling.
The high content of clay in the subsoil makes it
necessary to reinforce foundations and footings for
buildings.

This map unit 1s in capability subclass Vle.

33—Dayton silt loam. This deep, poorly drained soil
is in slightly concave areas on broad valley terraces of
the Willamette Valley. It formed in silty and clayey alluvial
and lacustrine material. Slope is 0 to 2 percent. The
vegetation in areas not cultivated is mainly hardwoods,
shrubs, grasses, sedges, and rushes. Elevation is 200 to
400 feet. The average annual precipitation is 40 to 50
inches, the average annual air temperature is 52 to 54
degrees F, and the average frost-free period is 165 to
210 days.

Typically, the surface layer is grayish brown silt loam
about 9 inches thick. The subsurface layer is dark gray
silt loam about 6 inches thick. The upper 25 inches of
the subsoil is dark gray, olive gray, and mottied gray silty
clay, and the lower 13 inches is mottled, dark gray silt
loam. The substratum to a depth of 76 inches is mottled,
brown silt loam.
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Included in this unit are small areas of Amity, Concord,
Holcomb, Wiillamette, and Woodburn soils. Also included
are small areas of Dayton soils that have a gravelly and
clayey substratum and occur in complex patterns on
valley terraces above 305 feet in elevation. Included
areas make up about 15 percent of the total acreage.

Permeability of this Dayton soil is very slow. Available
water capacity is about 6 to 9 inches. Effective rooting
depth is 60 inches or more; however, penetration of
roots may be restricted by dense clay and a seasonal
high water table. Runoff is very slow to ponded. The
hazard of erosion is generally slight; however, it is
moderate in areas along drainageways during periods of
heavy runoff from winter storms. A seasonal high water
table is at a depth of 0.5 foot above the surface to 1.5
feet below the surface from November to May.

This unit is used mainly for hay and pasture, small
grain, and grass seed. It is also used for homesite
development, wildlife habitat, and recreation.

If this unit is used for crops, the main limitations are
wetness as a result of the seasonal high water table and
very slow permeability and the high content of clay in the
soil. This unit generally is not suited to deep-rooted
perennial crops, because adequate drainage usually
cannot be maintained in winter and spring. Drainage is
needed if this unit is to be used to its maximum potential.
Open ditches and tile drains can be used to remove
excess water on the surface (fig. 4). Tile drains have
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limited suitability for removing subsurface water from the
soil because of the very slow permeability and
inadequate outlets. Where a suitable outlet is available,
subsurface drainage can be used to reduce wetness.
Drainage of this unit is difficult and expensive because
the dense clay requires close spacing of the tile drains.
Where tile drains have been properly installed and
maintained, however, they have functioned properly for
more than 10 years.

Conducting field operations during periods when the
soil is wet reduces tilth and destroys structure, which
results in increased runoff and erosion. Runoff and
erosion can be controlled by managing residue, using
rough or minimum tillage, growing winter cover crops,
subsoiling, or stubble mulching. Grazing when the sail is
moist results in compaction of the surface layer, poor
tilth, and excessive runoff. Compaction limits the
movement of air and water in the soil and restricts the
growth of roots.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
To minimize damage to crops and compaction of the
soil, vehicles that have large, low-pressure tires should
be used to apply fertilizer early in spring. Grain and
grasses respond to nitrogen, and legumes respond to
phosphorus, boron, sulfur, and lime. Where stubble

Figure 4.—Cultivated area of Dayton silt loam. Open surface ditches are used to remove excess water in winter and early in spring.
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mulching is practiced or crop residue is used, additional
nitrogen is needed to maintain yields.

If this unit is used for homesite development, the main
limitations are wetness, very slow permeability, shrink-
swell potential, and low soil strength. Drainage is needed
if roads and building foundations are constructed.
Wetness can be reduced by instaliing drain tile around
footings.

This unit is not suited to septic tank absorption fields
because of wetness as a result of the seasonal high
water table and very slow permeability. The very slow
permeability and the seasonal high water table adversely
affect the treatment and absorption processes.

Buildings and roads should be designed to offset the
effects of shrinking and swelling and the limited ability of
the soil to support a load. If buildings are constructed on
this unit, properly designing foundations and footings and
diverting runoff away from the buildings help to prevent
structural damage because of shrinking and swelling.

Ponding on this unit makes it necessary to locate
roads and streets above the expected high water level.

The risk of erosion is increased if the soil is left
exposed during site development. Preserving the existing
plant cover during construction helps to control erosion.

This map unit is in capability subclass Vw.

34C—Dixonville silty clay loam, 3 to 12 percent
slopes. This moderately deep, well drained soil is on low
foothills adjacent to terraces of the Willamette Valley. It
formed in colluvium derived dominantly from basic
igneous rock. The vegetation in areas not cultivated is
mainly conifers, hardwoods, shrubs, and grasses.
Elevation is 350 to 1,400 feet. The average annual
precipitation is 40 to 60 inches, the average annual air
temperature is 52 to 54 degrees F, and the average
frost-free period is 165 to 210 days.

Typically, the surface layer is very dark grayish brown
silty clay loam about 12 inches thick. The subsoil is dark
brown clay about 14 inches thick. Weathered basalt is at
a depth of 26 inches.

Included in this unit are small areas of Bellpine, Nekia,
Philomath, and Ritner soils and Dixonville soils that have
slopes of more than 12 percent. Included areas make up
about 15 percent of the total acreage.

Permeability of this Dixonville soil is slow. Available
water capacity is about 3 to 6 inches. Depth to soft
bedrock and effective rooting depth are 20 to 40 inches.
Runoff is slow to medium, and the hazard of erosion is
slight to moderate.

This unit is used mainly for small grain, hay and
pasture, and timber production. It is also used for
homesite development, wildlife habitat, and recreation.

This unit is suited to most climatically adapted crops. It
has few limitations.

In summer, irrigation is needed for maximum
production of most crops. Water for irrigation is often not
available; when available, however, it is stored in
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reservoirs. Sprinkler irrigation is a suitable method of
applying water. Use of this method permits the even,
controlled application of water, reduces runoff, and
minimizes the risk of erosion. To avoid overirrigating and
leaching of plant nutrients, applications of irrigation water
should be adjusted to the available water capacity, the
water intake rate, and the crop needs.

The soil in this unit is sticky and plastic when wet,
which restricts trafficability. Conducting field operations
during periods when the soil is wet reduces tilth and
destroys structure, which results in increased runoff and
erosion. Runoff and erosion can be controlled by
managing residue, using rough or minimum tillage,
growing winter cover crops, or stubble mulching.
Because of the susceptibility of the soil to compaction,
grazing should be restricted when the water table is high
and immediately after irrigation. Compaction limits the
movement of air and water in the soil and restricts the
growth of roots.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Grain and grasses respond to nitrogen; legumes respond
to phosphorus, boron, sulfur, and lime; and vegetables
and berries respond to nitrogen, phosphorus, and
potassium. Where stubble mulching is practiced or crop
residue is used, additional nitrogen is needed to maintain
yields.

This unit is poorly suited to the production of Douglas-
fir. On the basis of a site index of 120, the potential
production per acre is 6,900 cubic feet from an even-
aged, fully stocked stand of trees 60 years old or 63,900
board feet (International rule, one-eighth-inch kerf) from
an even-aged, fully stocked stand of trees 90 years old.
On the basis of a 50-year site curve, the mean site index
is 100. Douglas-fir, grand fir, and Oregon white oak
commonly grow on this unit. The main concerns in
producing and harvesting timber are equipment
limitations, seedling mortality, and plant competition.

When moist, unsurfaced roads and skid trails are
sticky and plastic. They may be impassable during rainy
periods. If wheeled and tracked equipment is used on
this unit when the soil is moist, puddiing and compaction
occur. Compaction seriously reduces the productivity of
the soil. Compaction can be reduced by using suitable
methods for removing timber, laying out skid trails in
advance, and harvesting timber when the soil is least
susceptible to compaction. Using vehicles that have
large, low-pressure tires reduces damage to the soil and
helps to maintain productivity. Ripping skid trails and
landings when the soil is dry improves the growth of
trees.

The droughtiness of the surface layer increases
seedling mortality, especially on south- and southwest-
facing slopes. In areas on south-facing slopes that are
droughty in summer, seedling mortality can be reduced
by providing shade for seedlings. To compensate for the
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higher mortality rate that can be expected, larger trees
or more trees than normal can be planted.

Reforestation must be carefully managed to reduce
competition from undesirabie plants, which can prevent
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying.

Erosion can be minimized by not disturbing the soil
excessively while logging; by seeding roads, cutbanks,
and landings; and by installing water bars or culverts.

Trees suitable for planting on this unit include
Douglas-fir and ponderosa pine.

The understory vegetation commonly growing on this
unit includes common snowberry, Pacific poison-oak,
rose, western brackenfern, and western hazel.

If this unit is used for homesite development, the main
limitations are depth to bedrock, slow permeability, low
soil strength, and shrink-swell potential of the subsoil.
Cuts needed to provide essentially level building sites
can expose bedrock. The bedrock is rippable and
therefore is not a serious limitation for most engineering
uses.

This unit is poorly suited to septic tank absorption
fields because of depth to bedrock and slow
permeability. Septic tank absorption fields can be
installed in some areas where the depth to bedrock is
greater. The limitation of slow permeability can be
overcome by increasing the size of the absorption field.

Buildings and roads should be designed to offset the
limited ability of the soil in this unit to support a load.
Settling can be minimized by compacting the disturbed
areas before construction is begun. Roads need to be
provided with large amounts of base rock to prevent
settling. If buildings are constructed on this unit, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structural
damage because of shrinking and swelling.

The risk of erosion is increased if the soil is left
exposed during site development. Preserving the existing
plant cover during construction helps to control erosion.

This map unit is in capability subclass lile.

34E—Dixonville silty clay loam, 12 to 30 percent
slopes. This moderately deep, well drained soil is on low
foothills adjacent to terraces in the Willamette Valley. It
formed in colluvium derived dominantly from basic
igneous rock. The vegetation in areas not cultivated is
mainly conifers, hardwoods, shrubs, and grasses.
Elevation is 350 to 1,400 feet. The average annual
precipitation is 40 to 60 inches, the average annual air
temperature is 52 to 54 degrees F, and the average
frost-free period is 165 to 210 days.

Typically, the surface layer is very dark grayish brown
silty clay loam about 12 inches thick. The subsoil is dark
brown clay about 14 inches thick. Weathered basalt is at
a depth of 26 inches.

Soil Survey

Included in this unit are small areas of Bellpine, Nekia,
Philomath, and Ritner soils and Dixonville soils that have
slopes of less than 12 percent or more than 30 percent.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Dixonville soil is slow. Available
water capacity is about 3 to 6 inches. Depth to soft
bedrock and effective rooting depth are 20 to 40 inches.
Runoff is medium, and the hazard of erosion is moderate
to high.

This unit is used mainly for small grain in the less
sloping areas, hay and pasture, orchards, and timber
production. It is also used for homesite development,
wildlife habitat, and recreation.

This unit is suited to most climatically adapted crops. It
is limited mainly by slope in some areas.

in summer, irrigation is needed for maximum
production of most crops. Water for irrigation is often not
available; when available, however, it is stored in
reservoirs. Only a few areas are irrigated by sprinklers.

The soil in this unit is sticky and plastic when wet,
which restricts trafficability. Conducting field operations
during periods when the soil is wet reduces tilth and
destroys structure, which results in increased runoff and
erosion. Runoff and erosion can be controlled by
managing residue, using rough or minimum tillage,
growing winter cover crops, or stubble muiching.
Because of the susceptibility of the soil to compaction,
grazing should be restricted when the water table is high
and immediately after irrigation. Compaction limits the
movement of air and water in the soil and restricts the
growth of roots. All tillage should be on the contour or
across the slope. Constructing terraces reduces runoff
and the risk of erosion and conserve moisture.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Grain and grasses respond to nitrogen; legumes respond
to phosphorus, boron, sulfur, and lime; and vegetables
and berries respond to nitrogen, phosphorus, and
potassium. Where stubble muiching is practiced or crop
residue is used, additional nitrogen is needed to maintain
yields.

This unit is poorly suited to the production of Douglas-
fir. On the basis of a site index of 120, the potential
production per acre is 6,900 cubic feet from an even-
aged, fully stocked stand of trees 60 years old or 63,900
board feet (International rule, one-eighth-inch kerf) from
an even-aged, fully stocked stand of trees 90 years old.
On the basis of a 50-year site curve, the mean site index
is 100. Douglas-fir, grand fir, and Oregon white oak
commonly grow on this unit. The main concerns in
producing and harvesting timber are the hazard of
erosion, equipment limitations, seedling mortality, and
plant competition.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
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minimized by not disturbing the soil excessively while
logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts.

When moist, unsurfaced roads and skid trails are
sticky and plastic. They may be impassable during rainy
periods. If wheeled and tracked equipment is used on
this unit when the soil is moist, puddling and compaction
occur. Compaction seriously reduces the productivity of
the soil. Compaction can be reduced by using suitable
methods for removing timber, laying out skid trails in
advance, and harvesting timber when the soil is least
susceptible to compaction. Using vehicles that have
large, low-pressure tires reduces damage to the soil and
helps to maintain productivity. Ripping skid trails and
landings when the soil is dry improves the growth of
trees.

The droughtiness of the surface layer increases
seedling mortality, especially on south- and southwest-
facing slopes. In areas on south-facing slopes that are
droughty in summer, seedling mortality can be reduced
by providing shade for seedlings. To compensate for the
higher mortality rate that can be expected, larger trees
or more trees than normal can be planted.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which can prevent
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying.

Trees suitable for planting on this unit include
Douglas-fir and ponderosa pine.

The understory vegetation commonly growing on this
unit includes common snowberry, Pacific poison-oak,
rose, western brackenfern, and western hazel.

If this unit is used for homesite development, the main
limitations are depth to bedrock, slow permeability,
slope, low soil strength, and shrink-swell potential of the
subsoil.

Cuts needed to provide essentially level building sites
can expose bedrock. Cutbanks are subject to slumping
when the soil is saturated. The bedrock is rippable and
therefore is not a serious limitation for most engineering
uses.

This unit is poorly suited to septic tank absorption
fields because of depth to bedrock, slope, and slow
permeability. Septic tank absorption fields can be
installed in some areas of this unit where the depth to
bedrock is greater and the areas are less sloping.
Absorption lines should be installed on the contour. The
limitation of slow permeability can be overcome by
increasing the size of the absorption fields.

Slope limits the use of steeper areas of this unit for
building site development.

Buildings and roads should be designed to offset the
limited ability of the soil in this unit to support a load.
Settling can be minimized by compacting the disturbed
areas before construction is begun. Roads need to be
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provided with large amounts of base rock to prevent
settling.

If buildings are constructed on this unit, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structural
damage because of shrinking and swelling.

Erosion is a hazard in the steeper areas. Only the part
of the site that is used for construction should be
disturbed. Preserving the existing plant cover during
construction helps to control erosion.

This map unit is in capability subclass |Ve.

34F—Dixonville silty clay loam, 30 to 50 percent
slopes. This moderately deep, well drained soil is on low
foothills adjacent to the terraces of the Willamette
Valley. It formed in colluvium derived dominantly from
basic igneous rock. The native vegetation is mainly
conifers, hardwoods, shrubs, and grasses. Elevation is
350 to 1,400 feet. The average annual precipitation is 40
to 60 inches, the average annual air temperature is 52 to
54 degrees F, and the average frost-free period is 165 to
210 days.

Typically, the surface layer is very dark grayish brown
silty clay loam about 12 inches thick. The subsoil is dark
brown clay about 14 inches thick. Weathered basalt is at
a depth of 26 inches.

Inciuded in this unit are small areas of Belipine, Nekia,
Philomath, and Ritner soils and Dixonville soils that have
slopes of less than 30 percent. Included areas make up
about 15 percent of the total acreage.

Permeability of this Dixonville soil is slow. Available
water capacity is about 3 to 6 inches. Depth to soft
bedrock and effective rooting depth are 20 to 40 inches.
Runoff is rapid, and the hazard of erosion is high.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is poorly suited to the production of Douglas-
fir. On the basis of a site index of 120, the potential
production per acre is 6,900 cubic feet from an even-
aged, fully stocked stand of trees 60 years old or 63,900
board feet (International rule, one-eighth-inch kerf) from
an even-aged, fully stocked stand of trees 90 years old.
On the basis of a 50-year site curve, the mean site index
is 100. Douglas-fir, grand fir, and Oregon white oak
commonly grow on this unit. The main concerns in
producing and harvesting timber are the hazard of
erosion, equipment limitations, seedling mortality, and
plant competition.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
minimized by not disturbing the soil excessively while
logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts. Steep yarding paths,
skid trails, and firebreaks are subject to rilling and
gullying unless they are provided with adequate water
bars or are protected by plant cover, or both. Casting
material to the side when building roads can damage
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vegetation and is a potential source of sedimentation.
Hauling away waste material minimizes damage to the
soil and to the plant cover downslope of roadbuilding

sites.

When moist, unsurfaced roads and skid trails are
sticky and plastic. They may be impassable during rainy
periods. Wheeled and tracked equipment can be used in
the more gently sloping areas, but cable yarding
generally is safer and disturbs the soil less. Highlead
logging or other logging systems that fully or partially
suspend logs damage the soil less and generally are
less costly than tractor systems. Compaction can be
reduced by using suitable methods for removing timber,
laying out skid trails in advance, and harvesting timber
when the soil is least susceptible to compaction. Ripping
skid trails and landings when the soil is dry improves the
growth of trees. Road location and maintenance costs
are greater in the more steeply sloping areas.

The soil in this unit is subject to landsliding and
slumping when saturated, because it is very plastic and
is underlain by highly fractured bedrock.

The droughtiness of the surface layer increases
seedling mortality, especially on south- and southwest-
facing slopes. In areas on south-facing slopes that are
droughty in summer, seedling mortality can be reduced
by providing shade for seedlings. To compensate for the
higher mortality rate that can be expected, larger trees
or more trees than normal can be planted.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which can prevent
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying. Scarification is less suitable in the
steeper areas because of increased expense and soil
displacement.

Trees suitable for planting on this unit include
Douglas-fir and ponderosa pine.

The understory vegetation commonly growing on this
unit includes common snowberry, Pacific poison-oak,
rose, western brackenfern, and western hazel.

This map unit is in capability subclass Vle.

35C—Dixonville-Philomath-Hazelair complex, 3 to
12 percent slopes. This map unit is on low foothills
adjacent to the Willamette Valley. The vegetation in
areas not cultivated is mainly conifers, hardwoods,
shrubs, and grasses. Elevation is 300 to 1,400 feet. The
average annual precipitation is 40 to 60 inches, the
average annual air temperature is 52 to 54 degrees F,
and the average frost-free period is 165 to 210 days.

This unit is about 30 percent Dixonville silty clay loam,
30 percent Philomath silty clay, and 30 percent Hazelair
silty clay loam. The components of this unit are so
intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are small areas of Ritner and
Witzel soils and Dixonville, Philomath, and Hazelair soils
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that have slopes of more than 12 percent. Also included
are small areas of Rock outcrop and Orthents. Included
areas make up about 10 percent of the total acreage.

The Dixonville soil is moderately deep and well
drained. It formed in colluvium derived dominantly from
basic igneous rock. Typically, the surface layer is very
dark grayish brown silty clay loam about 12 inches thick.
The subsoil is dark brown clay about 14 inches thick.
Weathered basalt is at a depth of 26 inches.

Permeability of this Dixonville soil is slow. Available
water capacity is about 3 to 6 inches. Depth to soft
bedrock and effective rooting depth are 20 to 40 inches.
Runoff is slow to medium, and the hazard of erosion is
slight to moderate.

The Philomath soil is shallow and well drained. It
formed in colluvium derived dominantly from basic
igneous rock. Typically, the surface layer is very dark
brown silty clay about 4 inches thick. The next layer is
very dark brown and very dark grayish clay about 15
inches thick. Weathered basalt is at a depth of 19
inches. In some areas of similar soils, the surface layer
is cobbly silty clay.

Permeability of this Philomath soil is slow. Available
water capacity is about 2 to 4 inches. Depth to soft
bedrock and effective rooting depth are 12 to 20 inches.
Runoff is slow to medium, and the hazard of erosion is
slight to moderate.

The Hazelair soil is moderately deep and is moderately
well drained to somewhat poorly drained. If formed in
stratified medium textured and moderately fine textured
colluvium derived from mixed sources and overlying
older, very clayey material that is underlain by
sedimentary bedrock. Typically, the surface layer is very
dark grayish brown silty clay loam about 5 inches thick.
The subsoil is very dark grayish brown silty clay about 10
inches thick. The substratum is variegated yellowish
brown and light yellowish brown, mottled clay about 19
inches thick. Weathered siltstone is at a depth of 34
inches.

Permeability of this Hazelair soil is very slow. Available
water capacity is about 3 to 6 inches. Depth to soft
bedrock and effective rooting depth are 20 to 40 inches.
Runoff is slow to medium, and the hazard of erosion is
slight to moderate. A seasonal high water table is at a
depth of 1 foot to 2 feet from December to April.

This unit is used mainly for hay and pasture. it is also
used for homesite development, wildlife habitat, and
recreation. A few areas of the Dixonville soil are used for
timber production.

If this unit is used for hay and pasture, the main
limitations are wetness of the Hazelair soil because of
the seasonal high water table, the shallow depth to
bedrock in the Philomath soil, and the high clay content.
Drainage is needed if the Hazelair soil is to be used to
its maximum potential.

The soils in this unit are sticky and plastic when wet,
which restricts trafficability. Conducting field operations
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during periods when the soils are wet reduces tilth and
destroys structure, which results in increased runoff and
erosion. Runoff and erosion can be controlled by
managing residue, using rough or minimum tillage,
growing winter cover crops, or stubble mulching. Grazing
when the soils are moist results in compaction of the
surface layer, poor tilth, and excessive runoff. A proper
stocking rate, pasture rotation, and restricted grazing
during wet periods help to keep the pasture in good
condition and to protect the soils from erosion.

The intricate pattern of the shallow and droughty
Philomath soil, the moderately deep and well drained
Dixonville soil, and the moderately well drained to
somewhat poorly drained Hazelair soil make cultivation
of this unit difficult. It is restricted dominantly to small
gardens.

Use of fertilizer promotes good growth of forage
plants. Grasses respond to nitrogen, and legumes
respond to phosphorus, boron, sulfur, and lime.

This unit is poorly suited to Douglas-fir. On the basis of
a site index of 120 for the Dixonville soil, the potential
production per acre is 6,900 cubic feet from an even-
aged, fully stocked stand of trees 60 years old or 63,900
board feet (International rule, one-eighth-inch kerf) from
an even-aged, fully stocked stand of trees 90 years old.
On the basis of a 50-year site curve, the mean site index
is 100. Douglas-fir, grand fir, and Oregon white oak
commonly grow on this unit. The main concerns in
producing and harvesting timber are equipment
limitations, seedling mortality, and plant competition.

When moist, unsurfaced roads and skid trails are
sticky and plastic. They may be impassable during rainy
periods. If wheeled and tracked equipment is used on
this unit when the soil is moist, puddling and compaction
occur. Compaction seriously reduces the productivity of
the soil. Compaction can be reduced by using suitable
methods for removing timber, laying out skid trails in
advance, and harvesting timber when the soil is least
susceptible to compaction. Using vehicles that have
large, low-pressure tires reduces damage to the soil and
helps to maintain productivity. Ripping skid trails and
landings when the soil is dry improves the growth of
trees.

The droughtiness of the surface layer increases
seedling mortality, especially on south- and southwest-
facing slopes. In areas on south-facing slopes that are
droughty in summer, seedling mortality can be reduced
by provicing shade for seedlings. To compensate for the
higher mortality rate that can be expected, larger trees
or more trees than normal can be planted.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which can prevent
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying.

Trees suitable for planting on the Dixonville soil
include Douglas-fir and ponderosa pine.
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The understory vegetation commonly growing on this
unit includes common snowberry, Pacific poison-oak,
rose, western brackenfern, and western hazel.

If this unit is used for homesite development, the main
limitations are shallow depth to bedrock, wetness, slow
permeability, low soil strength, and shrink-swell potential.
Costs of construction to overcome these limitations is
high. Construction of houses and roads should be
restricted to areas of the Philomath and Dixonville soils.
Cuts needed to provide essentially level building sites
can expose bedrock. Cutbanks are subject to slumping
when the soil is saturated. The bedrock is rippable and
therefore is not a serious limitation for most engineering
uses.

This unit is poorly suited to septic tank absorption
fields because of depth to bedrock, wetness as a resuit
of the seasonal high water table in the Hazelair soil, and
slow permeability. Septic tank absorption fields can be
installed in some areas of the Dixonville soil where the
depth to bedrock is greater. The limitation of slow
permeability can be overcome by increasing the size of
the absorption field.

Roads and streets can be built if they are designed to
compensate for the limited ability of the soils in this unit
to support a load. Settling can be minimized by
compacting the disturbed areas before construction is
begun. Roads need to be provided with large amounts of
base rock to prevent settling.

If buildings are constructed on this unit, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structural
damage because of shrinking and swelling. The high
content of clay in the subsoil makes it necessary to
reinforce foundations and footings for buildings.

This map unit is in capability subclass Vls.

35E—Dixonville-Philomath-Hazelair complex, 12 to
35 percent slopes. This map unit is on low foothills
adjacent to the Willamette Valley (fig. 5). The vegetation
in areas not cultivated is mainly conifers, hardwoods,
shrubs, and grasses. Elevation is 300 to 1,400 feet. The
average annual precipitation is 40 to 60 inches, the
average annual air temperature is 52 to 54 degrees F,
and the average frost-free period is 165 to 210 days.

This unit is about 30 percent Dixonville silty clay loam,
30 percent Philomath silty clay, and 30 percent Hazelair
silty clay loam. The components of this unit are so
intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are small areas of Ritner and
Witzel soils and Dixonville, Philomath, and Hazelair soils
that have slopes of less than 12 percent. Also included
are small areas of Rock outcrop and Orthents. Inciuded
areas make up about 10 percent of the total acreage.

The Dixonville soil is moderately deep and well
drained. It formed in colluvium derived dominantly from
basic igneous rock. Typically, the surface layer is very
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Figure 5.—Typical area of Dixonville-Philomath-Hazelair complex, 12 to 35 percent slopes, on the foot slopes of Rogers Mountain.

dark grayish brown silty clay loam about 12 inches thick.
The subsoil is dark brown clay about 14 inches thick.
Weathered basalt is at a depth of 26 inches.

Permeability of this Dixonvilie soil is slow. Available
water capacity is about 3 to 6 inches. Depth to soft
bedrock and effective rooting depth are 20 to 40 inches.
Runoff is medium, and the hazard of erosion is moderate
to high.

The Philomath soil is shallow and well drained. It
formed in colluvium derived dominantly from basic
igneous rock. Typically, the surface layer is very dark
brown silty clay about 4 inches thick. The next layer is
very dark brown and very dark grayish brown clay about
15 inches thick. Weathered basalt is at a depth of 19
inches. In some areas of similar soils, the surface layer
is cobbly silty clay.

Permeability of this Philomath soil is slow. Available
water capacity is about 2 to 4 inches. Depth to soft
bedrock and effective rooting depth are 12 to 20 inches.

Runoff is slow to medium, and the hazard of erosion is
slight to moderate.

The Hazelair soil is moderately deep and moderately
well drained to somewhat poorly drained. It formed in
stratified, medium textured and moderately fine textured
colluvium derived from mixed sources and overlying
older, very clayey material that is underlain by
sedimentary rock. Typically, the surface layer is very dark
grayish brown silty clay loam about 5 inches thick. The
subsoil is very dark grayish brown silty clay about 10
inches thick. The substratum is variegated yellowish
brown and light yellowish brown, mottled clay about 19
inches thick. Weathered siltstone is at a depth of 34
inches.

Permeability of this Hazelair soil is very siow. Available
water capacity is about 3 to 6 inches. Depth to soft
bedrock and effective rooting depth are 20 to 40 inches.
Runoff is medium, and the hazard of erosion is moderate
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to high. A seasonal high water table is at a depth of 1
foot to 2 feet from December to April.

This unit is used mainly for hay and pasture. It is also
used for homesite development, wildlife habitat, and
recreation. A few areas of the Dixonville soil are used for
timber production.

if this unit is used for hay and pasture, the main
limitations are wetness of the Hazelair soil, because of
the seasonal high water table, the shallow depth to
bedrock in the Philomath soil, the high clay content, and
slope in some areas. Drainage is needed if the Hazelair
soil is to be used to its maximum potential.

The soils in this unit are sticky and plastic when wet,
which restricts trafficability. Conducting field operations
during periods when the soils are wet can reduce soil
tilth and destroy structure, which results in excessive
runoff and increased erosion. Runoff and erosion can be
controlled by managing residue, using rough or minimum
tillage, growing winter cover crops, or stubble muiching.
All tillage should be on the contour or across the slope.
Grazing when the soils are wet results in compaction of
the surface layer, poor tilth, and excessive runoff. A
proper stocking rate, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and to protect the soil from erosion.

The intricate pattern of the shallow and droughty
Philomath soil, the moderately deep and well drained
Dixonville soil, and the moderately well drained to
somewhat poorly drained Hazelair soil makes cultivation
of this unit difficult. It is restricted dominantly to small
gardens in the less sloping areas.

Use of fertilizer promotes good growth of forage
plants. Grasses respond to nitrogen, and legumes
respond to phosphorus, boron, sulfur, and lime.

This unit is poorly suited to Douglas-fir. On the basis of
a site index of 120 for the Dixonville soil, the potential
production per acre is 6,900 cubic feet from an even-
aged, fully stocked stand of trees 60 years old or 63,900
board feet (International rule, one-eighth-inch kerf) from
an even-aged, fully stocked stand of trees 90 years old.
On the basis of a 50-year site curve, the mean site index
is 100. Douglas-fir, grand fir, and Oregon white oak
commonly grow on this unit. The main concerns in
producing and harvesting timber are the hazard of
erosion, equipment limitations, seedling mortality, and
plant competition.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
minimized by not disturbing the soil excessively while
logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts. Proper design of road
drainage systems and care in the placement of culverts
help to control erosion. Because spoil from excavations
is subject to rill and gully erosion and to sloughing, it
should be seeded to permanent plant cover.

When moist, unsurfaced roads and skid trails are
sticky and plastic. They may be impassable during rainy
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periods. If wheeled and tracked equipment is used on
this unit when the soil is moist, puddling and compaction
occur. Compaction seriously reduces the productivity of
the soil. Compaction can be reduced by using suitable
methods for removing timber, laying out skid trails in
advance, and harvesting timber when the soil is least
susceptible to compaction. Using vehicles that have
large, low-pressure tires reduces damage to the soil and
helps to maintain productivity. Ripping skid trails and
landings when the soil is dry improves the growth of
trees.

The droughtiness of the surface layer increases
seedling mortality, especially on south- and southwest-
facing slopes. In areas on south-facing slopes that are
droughty in summer, seedling mortality can be reduced
by providing shade for seedlings. To compensate for the
higher mortality rate that can be expected, larger trees
or more trees than normal can be planted.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which prevent
natural or artificial reforestation. Competing weeds,
brush, or trees can be controlled by spraying, cutting,
girdling, or scarifying.

Trees suitable for planting on the Dixonville soil
include Douglas-fir and ponderosa pine.

The understory vegetation commonly growing on this
unit includes common snowberry, Pacific poison-oak,
rose, western brackenfern, and western hazel.

If this unit is used for homesite development, the main
limitations are shallow depth to bedrock, wetness of the
Hazelair soil, because of the seasonal high water table
slow permeability, slope, low soil strength, and shrink-
swell potential. Cost of construction to overcome these
limitations is high. Construction of houses and roads
should be restricted to areas of Philomath and Dixonville
soils.

Cuts needed to provide essentially level building sites
can expose bedrock. Cutbanks occasionally slump when
the soils in this unit are saturated. The bedrock is
rippable and therefore is not a serious limitation for most
engineering uses.

The soils in this unit are poorly suited to septic tank
absorption fields because of the depth to bedrock,
wetness of the Hazelair soil, the seasonal high table,
slow permeability, and slope. Septic tank absorption
fields may be installed in some areas of the Dixonville
soil where the depth to bedrock is greater and the areas
are less sloping. The limitation of slow permeability may
be overcome by increasing the size of the absorption
field. Absorption lines should be installed on the contour.

Slope limits use of the steeper areas of this unit for
building site development. Steepness of slope and high
content of clay in the subsoil are limitations for dwellings
and commercial buildings.

Roads and streets can be built if they are designed to
compensate for the limited ability of the soils in this unit
to support a load. Settling can be minimized by
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compacting the disturbed areas before construction is
begun. Roads need to be provided with large amounts of
base rock to prevent settling.

If buildings are constructed on this unit, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structural
damage because of shrinking and swelling. The high
content of clay in the subsoil makes it necessary to
reinforce foundations and footings for buildings.

This map unit is in capability subclass VIs.

36D—Dupee silt loam, 3 to 20 percent slopes. This
deep, somewhat poorly drained soil is in depressional
areas and drainageways of foothills and on alluvial fans.
It formed in mixed colluvium derived dominantly from
sedimentary rock. The vegetation in areas not cultivated
is mainly conifers, hardwoods, sedges, and grasses.
Elevation is 300 to 1,400 feet. The average annual
precipitation is 40 to 60 inches, the average annual air
temperature is 52 to 54 degrees F, and the average
frost-free period is 165 to 210 days.

Typically, the surface layer is very dark brown silt loam
about 4 inches thick. The next layer is very dark brown
silty clay loam about 7 inches thick. The upper 14 inches
of the subsoil is brown silty clay loam, and the lower 11
inches is brown silty clay. The substratum to a depth of
65 inches is light olive gray and light gray clay. In some
areas of similar included soils, weathered sedimentary
rock is at a depth of 40 to 60 inches.

Included in this unit are small areas of Bellpine,
Hazelair, Panther, and Willakenzie soils. Included areas
make up about 15 percent of the total acreage.

Permeability of this Dupee soil is moderately slow.
Available water capacity is 9 to 13 inches. Effective
rooting depth is 60 inches or more; however, penetration
of roots is restricted by dense clay and a seasonal high
water table. Runoff is slow to medium, and the hazard of
erosion is slight to high. A seasonal high water table is at
a depth of 1.5 to 3.0 feet from December to April.

This unit is used mainly for hay and pasture, small
grain, orchards, and limited timber production. It is also
used for homesite development, wildlife habitat, and
recreation.

If this unit is used for hay and pasture, the main
limitations are wetness and the moderately slow
permeability of the subsoil. Grazing when the soil is
moist results in compaction of the surface layer, poor
tilth, and excessive runoff. A proper stocking rate,
pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
to protect the soil from erosion. Proper grazing practices,
weed control, and fertilizer are needed to ensure
maximum quality of forage.

If this unit is used for grain and orchard crops, the
main limitations are wetness and slope. Drainage is
needed if this unit is to be used to its maximum potential.
Unless the unit is drained, long-lived, deep-rooted
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deciduous fruit and nut trees, strawberries, caneberries,
and alfaifa are adversely affected by the seasonal high
water table. Tile drainage can be used to reduce
wetness if a suitable outlet is available.

The risk of sheet and rill erosion on the steeper slopes
can be reduced by use of gradient terraces and contour
farming. Runoff and erosion can be controlled by
managing residue, using rough or minimum tillage,
growing winter cover crops, or stubble mulching.

In summer, irrigation is needed for maximum
production of most crops. Sprinkler irrigation can be
used, but water needs to be applied slowly to minimize
runoff.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Grain and grasses respond to nitrogen; legumes respond
to phosphorus, boron, sulfur, and lime; and vegetables
and berries respond to nitrogen, phosphorus, and
potassium.

This unit is poorly suited to the production of Douglas-
fir for saw logs. The seasonal high water table retards
the growth of Douglas-fir after about 30 years; the
resulting timber is more suitable for posts or pulp than
for moist other uses.

If this unit is used for homesite development, the main
limitations are wetness, moderately siow permeability,
low soil strength, and slope. Drainage is needed if roads
and building foundations are constructed. Wetness can
be reduced by installing drain tile around footings.

This unit is poorly suited to septic tank absorption
fields because of wetness as a result of the seasonal
high water table, the moderately slow permeability, and
slope. Septic tank absorption fields can be installed in
some areas where the depth to the seasonal high water
table is greater and the unit is less sloping. Absorption
lines should be installed on the contour. The limitation of
moderately slow permeability can be overcome by
increasing the size of the absorption field.

Buildings and roads should be designed to offset the
limited ability of the soil in this unit to support a load.
Settling can be minimized by compacting the disturbed
areas before construction is begun. Roads need to be
provided with large amounts of base rock to prevent
settling. The high content of clay in the subsoil makes it
necessary to reinforce foundations and footings for
buildings.

Slope limits use of the steeper areas of this unit for
building site development. Slope is a concern in installing
septic tank absorption fields. Access roads should be
designed to provide adequate cut-slope grade, and
drains are needed to control surface runoff and keep soil
losses to a minimum.

This map unit is in capability subclass llle.

37D—Flane gravelly loam, 3 to 25 percent slopes.
This deep, well drained soil is on broad bench tops and
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side slopes of uplands. It formed in colluvium derived
dominantly from basic igneous and tuffaceous rock and
from breccia. The native vegetation is mainly conifers,
shrubs, and grasses. Elevation is 2,800 to 3,600 feet.
The average annual precipitation is 70 to 90 inches, the
average annual air temperature is 43 to 45 degrees F,
and the average frost-free period is 90 to 120 days.

Typically, the surface is covered with a mat of leaves,
needles, and twigs about 1 inch thick. The surface layer
is very dark grayish brown gravelly loam about 6 inches
thick. The next layer is dark yellowish brown gravelly
loam about 7 inches thick. The subsoil is brown and
yellowish brown very cobbly silty clay loam about 24
inches thick. The substratum to a depth of 60 inches or
more is dark grayish brown extremely cobbly clay loam.

Included in this unit are small areas of Apt, Cruiser,
Dobbins, Kinney, Moe, Mulkey, Quartzville, and Zango
soils and Flane soils that have slopes of more than 25
percent. Included areas make up about 15 percent of the
total acreage.

Permeability of this Flane soil is moderate. Available
water capacity is about 3 to 6 inches. Effective rooting
depth is 60 inches or more. Runoff is slow to medium,
and the hazard of erosion is slight to high.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 130, the potential production
per acre is 7,740 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 75,690 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 80 years old. On the
basis of a 50-year site curve, the mean site index is 105.
Douglas-fir, western hemlock, and western redcedar
commonly grow on this unit. The main concerns in
producing and harvesting timber is equipment limitations.

Using standard wheeled and tracked equipment when
the soil is moist causes rutting and compaction of the
surface layer. Using vehicles that have large, low-
pressure tires reduces damage to the soil and helps to
maintain productivity. Snowpack limits the use of
equipment and restricts access.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which may prevent
or prolong natural or artificial reforestation. Competing
weeds, brush, or trees can be controlled by spraying,
cutting, girdling, or scarifying.

Trees suitable for planting on this unit include
Douglas-fir and western hemlock.

The understory vegetation commonly growing on this
unit includes cascade Oregon-grape, common beargrass,
Pacific rhododendron, red huckleberry, salal, tall blue
huckleberry, trailing blackberry, vine maple, western
brackenfern, and western swordfern.

This map unit is in capability subclass Vle.
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37F—Flane gravelly loam, 25 to 50 percent slopes.
This deep, well drained soil is on the side slopes of
uplands. It formed in coliuvium derived dominantly from
basic igneous and tuffaceous rock and from breccia. The
native vegetation is mainly conifers, shrubs, and grasses.
Elevation is 2,800 to 3,600 feet. The average annual
precipitation is 70 to 90 inches, the average annual air
temperature is 43 to 45 degrees F, and the average
frost-free period is 90 to 120 days.

Typically, the surface is covered with a mat of leaves,
needles, and twigs about 1 inch thick. The surface layer
is very dark grayish brown gravelly loam about 6 inches
thick. The next layer is dark yellowish brown gravelly
loam about 7 inches thick. The subsaoil is brown and
yellowish brown very cobbly silty clay ioam about 24
inches thick. The substratum to a depth of 60 inches or
more is dark grayish brown extremely cobbly clay loam.

Included in this unit are small areas of Apt, Cruiser,
Dobbins, Kinney, Moe, Mulkey, Quartzville, and Zango
soils and Flane soils that have slopes of less than 25
percent or more than 50 percent. Included areas make
up about 15 percent of the total acreage.

Permeability of this Flane soil is moderate. Available
water capacity is about 3 to 6 inches. Effective rooting
depth is 60 inches or more. Runoff is medium to rapid,
and the hazard of erosion is high.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 130, the potential production
per acre is 7,740 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 75,690 board feet
(International rule, one-eighth-inch kerf) from an even-
aged, fully stocked stand of trees 80 years old. On the
basis of a 50-year site curve, the mean site index is 105.
Douglas-fir, western hemlock, and western redcedar
commonly grow on this unit. The main concerns in
producing and harvesting timber are the hazard of
erosion and equipment limitations.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
minimized by not disturbing the soil excessively while
logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts. Steep yarding paths,
skid trails, and firebreaks are subject to rilling and
gullying unless they are provided with adequate water
bars or are protected by plant cover, or both. Casting
material to the side when building roads can damage
vegetation and is a potential source of sedimentation.
Hauling away waste material minimizes damage to the
soil and to the plant cover downslope of roadbuilding
sites.

Wheeled and tracked equipment can be used in the
more gently sloping areas, but cable yarding generally is
safer and disturbs the soil less. Using standard wheeled
and tracked equipment when the soil is moist causes
rutting and compaction of the surface layer. Using
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vehicles that have large, low-pressure tires reduces
damage to the soil and helps to maintain productivity.
Highlead logqing or other logging systems that fully or
partially suspend logs damage the soil less and generally
are less costly than tractor systems. Road location and
maintenance costs are greater in the more steeply
sloping areas. Snowpack limits the use of equipment and
restricts access.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which may prevent
or prolong natural or artificial reforestation. Competing
weeds, brush, or trees can be controlled by spraying,
cutting, girdling, or scarifying. Scarification is less
suitable in the steeper areas because of increased
expense and soil displacement.

Trees suitable for planting on this unit include
Douglas-fir and western hemlock.

The understory vegetation commonly growing on this
unit includes cascade Oregon-grape, common beargrass,
Pacific rhododendron, red huckleberry, salal, tall blue
huckleberry, trailing blackberry, vine maple, western
brackenfern, and western swordfern.

This map unit is in capability subclass Vle.

37G—Flane gravelly loam, 50 to 75 percent slopes.
This deep, well drained soil is on the side slopes of
uplands. It formed in colluvium derived dominantly from
basic igneous and tuffaceous rock and from breccia. The
native vegetation is mainly conifers, shrubs, and grasses.
Elevation is 2,800 to 3,600 feet. The average annual
precipitation is 70 to 90 inches, the average annual air
temperature is 43 to 45 degrees F, and the average
frost-free period is 90 to 120 days.

Typically, the surface is covered with a mat of leaves,
needles, and twigs about 1 inch thick. The surface layer
is very dark grayish brown gravelly loam about 6 inches
thick. The next layer is dark yellowish brown gravelly
loam about 7 inches thick. The subsoil is brown and
yellowish brown very cobbly silty clay loam about 24
inches thick. The substratum to a depth of 60 inches or
more is dark grayish brown extremely cobbly clay loam.

Included in this unit are small areas of Apt, Cruiser,
Dobbins, Kinney, Moe, Mulkey, Quartzville, and Zango
soils and Flane soils that have slopes of less than 50
percent. Included areas make up about 15 percent of the
total acreage.

Permeability of this Flane soil is moderate. Available
water capacity is about 3 to 6 inches. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of erosion is high.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 130, the potential production
per acre is 7,740 cubic feet from an even-aged, fully
stocked stand of trees 60 years old or 75,690 board feet
(International rule, one-eighth-inch kerf) from an even-
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aged, fully stocked stand of trees 80 years old. On the
basis of a 50-year site curve, the mean site index is 105.
Douglas-fir, western hemlock, and western redcedar
commonly grow on this unit. The main concerns in
producing and harvesting timber are the hazard of
erosion and equipment limitations.

When harvesting timber on this unit, it is essential to
use management that minimizes erosion. Erosion can be
minimized by not disturbing the soil excessively while
logging; by seeding roads, cutbanks, and landings; and
by installing water bars or culverts. Steep yarding paths,
skid trails, and firebreaks are subject to rilling and
gullying unless they are provided with adequate water
bars or are protected by plant cover, or both. Casting
material to the side when building roads can damage
vegetation and is a potential source of sedimentation.
Hauling away waste material minimizes damage to the
soil and to the plant cover downslope of roadbuilding
sites.

Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails. Cable yarding generally
is safer and disturbs the soil less. Highlead logging or
other logging systems that fully or partially suspend logs
damage the soil less and generally are less costly than
tractor systems. Road location and maintenance costs
are greater in the more steeply sloping areas. Snowpack
limits the use of equipment and restricts access.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which may prevent
or prolong natural or artificial reforestation. Competing
weeds, brush, or trees can be controlled by spraying,
cutting, girdling, or scarifying. Scarification is less
suitable in the steeper areas because of increased
expense and soil displacement.

Trees suitable for planting on this unit include
Douglas-fir and western hemilock.

The understory vegetation commonly growing on this
unit includes cascade Oregon-grape, common beargrass,
Pacific rhododendron, red huckleberry, salal, tall blue
huckleberry, trailing blackberry, vine maple, western
brackenfern, and western swordfern.

This map unit is in capability subciass Vlle.

38F—Flane-Moe gravelly loams, 25 to 50 percent
slopes. This map unit is on the side slopes of uplands
(fig. 6). The native vegetation is mainly conifers, shrubs,
and grasses. Elevation is 2,800 to 3,600 feet. The
average annual precipitation is 70 to 90 inches, the
average annual air temperature is 43 to 45 degrees F,
and the average frost-free period is 90 to 120 days.

This unit is about 45 percent Flane gravelly loam and
40 percent Moe gravelly loam. The components of this
unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Apt, Cruiser,
Dobbins, Kinney, Mulkey, Quartzville, and Zango soils.
Also included are Flane and Moe gravelly loams that



Linn County Area, Oregon

65

Figure 6.—Typical area of Flane-Moe gravelly loams, 25 to 50 percent slopes, in right foreground. Detroit Reservoir is in left foreground,

and Mt. Jefferson is in background.

have slopes of less than 25 percent. Included areas
make up about 15 percent of the total acreage.

The Flane soil is deep and well drained. It formed in
colluvium derived dominantly from basic igneous, and
tuffaceous rock and from breccia. Typically, the surface
is covered with a mat of leaves, needles, and twigs
about 1 inch thick. The surface layer is very dark grayish
brown gravelly loam about 6 inches thick. The next layer
is dark yellowish brown gravelly loam about 7 inches
thick. The subsoil is brown and yellowish brown very
cobbly silty clay loam about 24 inches thick. The

substratum to a depth of 60 inches or more is dark
grayish brown extremely cobbly clay loam.

Permeability of the Flane soil is moderate. Available
water capacity is about 3 to 6 inches. Effective rooting
depth is more than 60 inches. Runoff is medium to rapid,
and the hazard of erosion is high.

The Moe soil is deep and well drained. It formed in
colluvium derived dominantly from tuffaceous rock and
breccia. Typically, the surface is covered with a mat of
needles, twigs, and leaves about 1 inch thick. The
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surface layer is very dark grayish brown and very dark
brown gravelly loam about 15 inches thick. The upper 9
inches of the subsoil is dark brown silty clay loam, and
the lower 37 inches is dark yellowish brown and dark
brown silty clay.

Permeability of the Moe soil is moderately slow.
Available water capacity is about 10 to 12 inches.
Effective rooting depth is 60 inches or more. Runoff is
medium to rapid, and the hazard of erosion is high.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 130 for the Flane soil, the
potential production per acre is 7,740 cubic feet from an
even-aged, fully stocked stand of trees 60 years old or
75,690 board feet (International rule, one-eighth-inch
kerf) from an even-aged, fully stocked stand of trees 80
years old. On the basis of a 50-year site curve, the mean
site index is 105. On the basis of a site index of 145 for
the Moe soil, the potential production per acre is 9,170
cubic feet from an even-aged, fully stocked stand of
trees 60 years old or 82,080 board feet (International
rule, one-eigth inch kerf) from an even-aged, fully
stocked stand of trees 80 years old. On the basis of a
50-year curve, the mean site index is 115. Douglas-fir,
western hemlock, and western redcedar commonly grow
on this unit. The main concerns in producing and
harvesting timber are the hazard of erosion, equipment
limitations, and plant competition.

Minimizing the risk of erosion is essential in harvesting
timber. Steep yarding paths, skid trails, and firebreaks
are subject to rilling and gullying unless they are
provided with adequate water bars or are protected by
plant cover, or both. Casting material to the side when
building roads can damage vegetation and is a potential
source of sedimentation. Hauling away waste material
minimizes damage to the soil and to the plant cover
downslope of roadbuilding sites.

Wheeled and tracked equipment can be used in the
more gently sloping areas, but cable yarding generally is
safer and disturbs the soil less. Using standard wheeled
and tracked equipment when the soil is moist causes
rutting and compaction of the surface layer. Using
vehicles that have large, low-pressure tires reduces
damage to the soil and helps to maintain productivity.
Highlead logging or other logging systems that fully or
partially suspend logs damage the soil less and generally
are less costly than tractor systems. Road location and
maintenance costs are greater in the more steeply
sloping areas. Snowpack limits the use of equipment and
restricts access.

Reforestation must be carefully managed to reduce
competition from undesirable plants on the Moe soil.
Undesirable plants can prevent or prolong natural or
artificial reforestation. Competing weeds, brush, or trees
can be controlled by spraying, cutting, girdling, or
scarifying. Scarification is less suitable in the steeper
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areas because of increased expense and soil
displacement.

Trees suitable for planting on this unit include
Douglas-fir and western hemlock.

The understory vegetation commonly growing on this
unit includes cascade Oregon-grape, common beargrass,
Pacific rhododendron, red huckleberry, salal, tall blue
huckleberry, trailing blackberry, vine maple, western
brackenfern, and western swordfern.

This map unit is in capability subclass Vle.

38G—Flane-Moe gravelly loams, 50 to 75 percent
slopes. This map unit is on the side slopes of uplands.
The native vegetation is mainly conifers, shrubs, and
grasses. Elevation is 2,800 to 3,600 feet. The average
annual precipitation is 70 to 90 inches, the average
annual air temperature is 43 to 45 degrees F, and the
average frost-free period is 90 to 120 days.

This unit is about 45 percent Flane gravelly loam and
40 percent Moe gravelly loam. The components of this
unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Apt, Cruiser,
Dobbins, Kinney, Mulkey, Quartzville, and Zango soils.
Also included are Flane and Moe gravelly loams that
have slopes of less than 50 percent. Included areas
make up about 15 percent of the total acreage.

The Flane soil is deep and well drained. It formed in
colluvium derived dominantly from basic igneous and
tuffaceous rock and from breccia. Typically, the surface
is covered with a mat of leaves, needles, and twigs
about 1 inch thick. The surface layer is very dark grayish
brown gravelly loam about 6 inches thick. The next layer
is dark yellowish brown gravelly loam about 7 inches
thick. The subsoil is brown and yellowish brown very
cobbly silty clay loam about 24 inches thick. The
substratum to a depth of 60 inches or more is dark
grayish brown extremely cobbly clay loam.

Permeability of the Flane soil is moderate. Available
water capacity is about 3 to 6 inches. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of erosion is high.

The Moe soil is deep and well drained. It formed in
colluvium derived dominantly from tuffaceous rock and
breccia. Typically, the surface is covered with a mat of
needles, twigs, and leaves about 1 inch thick. The
surface layer is very dark grayish brown and very dark
brown gravelly loam about 15 inches thick. The upper 9
inches of the subsoil is dark brown silty clay loam, and
the lower 37 inches is dark yellowish brown and dark
brown silty clay.

Permeability of the Moe soil is moderately slow.
Available water capacity is about 10 to 12 inches.
Effective rooting depth is 60 inches or more. Runoff is
rapid, and the hazard of erosion is high.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.



Linn County Area, Oregon

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 130 for the Flane soil, the
potential production per acre is 7,740 cubic feet from an
even-aged, fully stocked stand of trees 60 years old or
75,690 board feet (International rule, one-eighth-inch
kerf) from an even-aged, fully stocked stand of trees 80
years old. On the basis of a 50-year site curve, the mean
site index is 105. On the basis of a site index of 145 for
the Moe soil, the potential production per acre is 9,120
cubic feet from an even-aged, fully stocked stand of
trees 60 years old or 82,080 board feet (International
rule, one-eighth-inch kerf) from an even-aged, fully
stocked stand of trees 80 years old. On the basis of a
50-year site curve, the mean site index is 115. Douglas-
fir, western hemlock, and western redcedar commonly
grow on this unit. The main concerns in producing and
harvesting timber are the hazard of erosion, equipment
limitations, and plant competition.

Minimizing the risk of erosion is essential in harvesting
timber. Steep yarding paths, skid trails, and firebreaks
are subject to rilling and gullying unless they are
provided with adequate water bars or are protected by
plant cover, or both. Casting material to the side when
building roads can damage vegetation and is a potential
source of sedimentation. Hauling away waste material
minimizes damage to the soil and to the plant cover
downslope of roadbuilding sites.

Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails. Cable yarding generally
is safer and disturbs the soil less. Highlead logging or
other logging systems that fully or partially suspend logs
damage the soil less and generally are less costly than
tractor systems. Road location and maintenance costs
are greater in the more steeply sloping areas. Snowpack
limits the use of equipment and restricts access.

Reforestation must be carefully managed to reduce
competition from undesirable plants on the Moe soil.
Undesirable plants can prevent or prolong natural or
artificial reforestation. Competing weeds, brush, or trees
can be controlled by spraying, cutting, girdling, or
scarifying. Scarification is less suitable in the steeper
areas because of increased expense and soil
displacement.

Trees suitable for planting on this unit include
Douglas-fir and western hemlock.

The understory vegetation commonly growing on this
unit includes cascade Oregon-grape, common beargrass,
Pacific rnododendron, red huckleberry, salal, tall biue
huckleberry, trailing blackberry, vine maple, western
brackenfern, and western swordfern.

This map unit is in capability subclass Vlie.

39-—Fluvents-Fluvaquents complex, nearly level.
This map unit occurs as islands, bars, low flood plains,
overflow channels, oxbows, and sloughs along major
rivers and streams. The native vegetation is mainly
scattered hardwoods, shrubs, grasses, and sedges.
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Elevation is 125 to 1,200 feet. The average annual
precipitation is 40 to 80 inches, the average annual air
temperature is 47 to 54 degrees F, and the average
frost-free period is 160 to 210 days.

This unit is about 50 percent Fluvents and 35 percent
Fluvaquents. The components of this unit are so
intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are small areas of Camas,
Chehalis, Cloquato, McBee, and Newberg soils and
Riverwash. Small areas of Abiqua, McAlpin, and Waldo
soils are along the smaller streams. In some areas at
elevations where rainfall is greater, Saturn soils are
present in place of the other inclusions. Included areas
make up about 15 percent of the total acreage.

The Fluvents are highly variable. These soils are
moderately well drained and well drained and formed in
coarse textured and medium textured recent alluvium
that has been stabilized by plant cover. The surface
layer and subsoil are very dark brown, dark brown, or
dark yellowish brown, highly stratified silt loam, sandy
loam, or gravelly sandy loam that is as much as 30
percent gravel. The substratum is loose gravel,
extremely gravelly loamy sand, or extremely gravelly
sand.

The Fluvaquents are highly variable. These soils are
poorly drained and formed in medium textured to
moderately fine textured alluvium that has been
stabilized by plant cover. The surface layer and subsoil
are very dark grayish brown, dark grayish brown, dark
gray, very dark gray, or gray, stratified silty clay loam to
loam that i1s as much as 30 percent gravel. The
substratum is stratified silt loam to sandy loam that is 0
to 65 percent gravel and cobbles.

Permeability is moderate to rapid. Available water
capacity is highly variable. Runoff is slow, and the
hazard of erosion is very high because of overflow.

This unit is used mainly for wildlife habitat, limited
timber production, and recreation. The main limitation is
the hazard of flooding.

Some areas of this unit produce marketable stands of
timber, mainly black cottonwood, that can be harvested
if the areas are protected from flooding.

This unit is poorly suited to homesite, urban, and
recreational development because of the hazard of
flooding.

This map unit is in capability subclass Viiw.

40G--Harrington-Klickitat complex, 50 to 75
percent north slopes. This map unit is on north-facing
slopes of uplands. The native vegetation is mainly
conifers, hardwoods, shrubs, and grasses. Elevation is
800 to 2,700 feet. The average annual precipitation is 60
to 90 inches, the average annual air temperature is 45 to
52 degrees F, and the average frost-free period is 160 to
200 days.
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This unit is about 45 percent Harrington gravelly loam
and 40 percent Kiickitat stony loam. The components of
this unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Blachly,
Honeygrove, Kilchis, and Kinney soils. Also included are
Harrington and Klickitat soils that have slopes of less
than 50 percent. Included areas make up about 15
percent of the total acreage.

The Harrington soil is moderately deep and well
drained. It formed in colluvium derived dominantly from
basic igneous rock. Typically, the surface is covered with
a mat of leaves, twigs, and moss about 1 inch thick. The
surface layer is dark reddish brown gravelly loam about 4
inches thick. The upper 19 inches of the subsoil is dark
reddish brown very gravelly clay loam, and the lower 11
inches is dark reddish brown very cobbly loam. Basalt is
at a depth of 34 inches.

Permeability of the Harrington soil is moderately rapid.
Available water capacity is about 2 to 5 inches. Depth to
hard bedrock and effective rooting depth are 20 to 40
inches. Runoff is rapid, and the hazard of erosion is high.

The Kilickitat soil is deep and well drained. It formed in
colluvium derived dominantly from basic igneous rock.
Typically, the surface is covered with a mat of needles,
leaves, twigs, and moss about 1 inch thick. The surface
layer is dark reddish brown stony loam about 9 inches
thick. The subsoil is dark reddish brown very cobbly clay
loam about 11 inches thick. The substratum to a depth
of 56 inches is dark reddish brown very cobbly loam.
Basalt is at a depth of 56 inches.

Permeability of the Klickitat soil is moderate. Available
water capacity is about 3 to 5 inches. Depth to hard
bedrock and effective rooting depth are 40 to 60 inches.
Runoff is rapid, and the hazard of erosion is high.

This unit is used mainly for timber production, wildlife
habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 140 for the Harrington soil,
the potential production per acre is 8,700 cubic feet from
an even-aged, fully stocked stand of trees 60 years old
or 77,280 board feet (International rule, one-eighth-inch
kerf) from an even-aged, fully stocked stand of trees 80
years old. On the basis of a 50-year site curve, the mean
site index is 100. On the basis of a site index of 160 for
the Kilickitat soil, the potential production per acre is
10,200 cubic feet from an even-aged, fully stocked stand
of trees 60 years old or 95,200 board feet (International
rule, one-eighth-inch kerf) from an even-aged, fully
stocked stand of trees 80 years old. On the basis of a
50-year site curve, the mean site index is 125. Douglas-
fir, grand fir, and western hemiock commonly grow on
this unit. The main concerns in producing and harvesting
timber are the hazard of erosion, equipment limitations,
seedling mortality, the hazard of windthrow, and plant
competition.
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Minimizing the risk of erosion is essential in harvesting
timber. Erosion can be minimized by not disturbing the
soil excessively while logging; by seeding roads,
cutbanks, and landings; and by instailing water bars or
culverts. Steep yarding paths, skid trails, and firebreaks
are subject to rilling and gullying unless they are
provided with adequate water bars or are protected by
plant cover, or both. Casting material to the side when
building roads can damage vegetation and is a potential
source of sedimentation. Hauling away waste material
minimizes damage to the soil and to the plant cover
downslope of roadbuilding sites.

Stones on the surface may interfere with felling,
yarding, and other operations involving the use of
equipment on the Klickitat soil. Steepness of slope
restricts the use of wheeled and tracked equipment on
skid trails. Cable yarding generally is safer and disturbs
the soil less. Highlead logging or other logging systems
that fully or partially suspend logs are less damaging to
the soil and generally are less costly than tractor
systems. Road location and maintenance costs are
greater in the more steeply sloping areas.

The droughtiness of the surface layer and the large
amount of rock fragments increase seedling mortality on
the Harrington soil. To compensate for the higher
mortality rate that can be expected, larger trees or more
trees than normal can be planted.

Because roots are restricted by the moderate depth to
bedrock in the Harrington soil, trees on this soil are
subject to windthrow. Trees commonly are subject to
windthrow during periods when the soil is excessively
wet and the winds are strong.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which can prevent
or prolong natural or artificial reforestation. Competing
weeds, brush, or trees can be controlied by spraying,
cutting, girdling, or scarifying. Scarification is less
suitable in the steeper areas because of increased
expense and soil displacement.

Landsliding and slumping may occur when the soils in
this unit become saturated and are disturbed by
constructing roads or harvesting timber.

Trees suitable for planting on the Harrington soil
include Douglas-fir and grand fir. Trees suitable for
planting on the Klickitat soil include Douglas-fir and
western hemlock.

The understory vegetation commonly growing on this
unit includes cascade Oregon-grape, creambush
oceanspray, red huckleberry, salal, thimbleberry, vine
maple, western brackenfern, and western hazel.

This map unit is in capability subclass Vils.

41G—Harrington-Klickitat complex, 50 to 75
percent south slopes. This map unit is on south-facing
slopes of uplands. The native vegetation is mainly
conifers, hardwoods, shrubs, and grasses. Elevation is
800 to 2,700 feet. The average annual precipitation is 60
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to 90 inches, the average annual air temperature is 45 to
52 degrees F, and the average frost-free period is 160 to
200 days.

This unit is about 45 percent Harrington gravelly loam
and 40 percent Klickitat stony loam. The components of
this unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included In this unit are small areas of Blachly,
Honeygrove, Kilchis, and Kinney soils. Also included are
Harrington and Klickitat soils that have slopes of less
than 50 percent. Included areas make up about 15
percent of the total acreage.

The Harrington soil is moderately deep and well
drained. It formed in colluvium derived dominantly from
basic igneous rock. Typically, the surface is covered with
a mat of leaves, twigs, and moss about 1 inch thick. The
surface layer is dark reddish brown gravelly loam about 4
inches thick. The upper 19 inches of the subsoil is dark
reddish brown very gravelly clay loam, and the lower 11
inches is dark reddish brown very cobbly loam. Basalt is
at a depth of 34 inches.

Permeability of the Harrington soil is moderately rapid.
Available water capacity is about 2 to 5 inches. Depth to
hard bedrock and effective rooting depth are 20 to 40
inches. Runoff is rapid, and the hazard of erosion is high.

The Kilickitat soil is deep and well drained. It formed in
colluvium derived dominantly from basic igneous rock.
Typically, the surface is covered with a mat of needles,
leaves, twigs, and moss about 1 inch thick. The surface
layer is dark reddish brown stony loam about 9 inches
thick. The subsoil is dark reddish brown very cobbly clay
loam about 11 inches. The substratum to a depth of 56
inches is dark reddish brown very cobbly loam. Basalt is
at a depth of 56 inches.

Permeability of the Klickitat soil is moderate. Available
water capacity is about 3 to 5 inches. Depth to hard
bedrock and effective rooting depth are 40 to 60 inches.
Runoff is rapid, and the hazard of erosion 1s high.

This unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

This unit is suited to the production of Douglas-fir. On
the basis of a site index of 140 for the Harrington soil,
the potential production per acre is 8,700 cubic feet from
an even-aged, fully stocked stand of trees 60 years old
or 77,280 board feet (International rule, one-eighth-inch
kerf) from an even-aged, fully stocked stand of trees 80
years old. On the basis of a 50-year site curve, the mean
site index is 100. On the basis of a site index of 145 for
the Klickitat soil, the potential production per acre is
9,120 cubic feet from an even-aged, fully stocked stand
of trees 60 years old or 82,080 board feet (International
rule, one-eighth-inch kerf) from an even-aged, fully
stocked stand of trees 80 years old. On the basis of a
50-year site curve, the mean site index is 110. Douglas-
fir and grand fir commonly grow on this unit. The main
concerns in producing and harvesting timber are the
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hazard of erosion, equipment limitations, seedling
mortality, the hazard of windthrow, and plant competition.

Minimizing the risk of erosion I1s essential in harvesting
timber. Erosion can be minimized by not disturbing the
soil excessively while logging; by seeding roads,
cutbanks, and landings; and by installing water bars or
culverts. Steep yarding paths, skid trails, and firebreaks
are subject to rilling and gullying unless they are
provided with adequate water bars or are protected by
plant cover, or both. Casting material to the side when
building roads can damage vegetation and is a potential
source of sedimentation. Hauling away waste material
minimizes damage to the soil and to the plant cover
downslope of roadbuilding sites.

Stones on the surface may interfere with felling,
yarding, and other operations involving the use of
equipment on the Kiickitat soil. Steepness of slope
restricts the use of wheeled and tracked equipment on
skid trails. Cable yarding generally is safer and disturbs
the soil less. Highlead logging or other logging systems
that fully or partially suspend logs damage the soil less
and generally are less costly than tractor systems (fig.
7). Road location and maintenance costs are greater in
the more steeply sloping areas.

The droughtiness of the surface layer increases
seedling mortality, especially on south- and southwest-
facing slopes. In areas on south-facing slopes that are
droughty in summer, seedling mortality can be reduced
by providing shade for seedlings. The large amount of
rock fragments in the soil limits seedling survival. To
compensate for the higher mortality rate that can be
expected, larger trees or more trees than normal can be
planted.

Because roots are restricted by the moderate depth to
bedrock in the Harrington soil, trees are subject to
windthrow. Trees commonly are subject to windthrow
during periods when the soil is excessively wet and the
winds are strong.

Reforestation must be carefully managed to reduce
competition from undesirable plants, which can prevent
or prolong natural or artificial reforestation. Competing
weeds, brush, or trees can be controlled by spraying,
cutting, girdling, or scarifying. Scarification is less
suitable in the steeper areas because of increased
expense and soil displacement.

Landsliding and slumping may occur when the soils in
this unit become saturated and are disturbed by
constructing roads or harvesting timber.

Trees suitable for planting on the Harrington soil
include Douglas-fir and grand fir. Trees suitable for
planting on the Kilickitat soil include Douglas-fir.

The understory vegetation commonly growing on this
unit includes cascade Oregon-grape, creambush
oceanspray, red huckleberry, salal, thimbleberry, vine
maple, western brackenfern, and western hazel.

This map unit is in capability subclass Vlls.
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Figure 7.—Balloon logged area of Harrington-Klickitat complex, 50 to 75 percent south slopes.

42H—Harrington-Rock outcrop complex, 50 to 80
percent slopes. This map unit is on the side slopes of
uplands. The native vegetation is mainly conifers,
hardwoods, shrubs, and grasses. Elevation is 800 to
2,700 feet. The average annual precipitation is 60 to 90
inches, the average annual air temperature is 45 to 52
degrees F, and the average frost-free period is 160 to
200 days.

This unit is about 50 percent Harrington gravelly loam
and 35 percent Rock outcrop. The components of this
unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Kilchis and
Klickitat soils and Harrington soils that have slopes of
less than 50 percent. Included areas make up about 15
percent of the total acreage.
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The Harrington soil is moderately deep and well
drained. It formed in colluvium derived dominantly from
basic igneous rock. Typically, the surface is covered with
a mat of leaves, twigs, and moss about 1 inch thick. The
surface layer is dark reddish brown gravelly loam about 4
inches thick. The upper 19 inches of the subsoil is dark
reddish brown very gravelly clay loam, and the lower 11
inches is dark reddish brown very cobbly loam. Basalt is
at a depth of 34 inches.

Permeability of the Harrington soil is moderately rapid.
Available water capacity is about 2 to 5 inches. Depth to
hard bedrock and effective rooting depth are 20 to 40
inches. Runoff is rapid, and the hazard of erosion is high.

The unit is used mainly for timber production. It is also
used for wildlife habitat, water supply, and recreation.

The Harrington soil is suited to the production of
Douglas-fir. On the basis of a site index of 140, the
potential production per acre is 8,700 cubic feet from an
even-aged, fully stocked stand of trees 60 years old or
77,280 board feet (International rule, one-eighth-inch
kerf) from an even-aged, fully stocked stand of trees 80
years old. On the basis of a 50-year site curve, the mean
site index is 100. Douglas-fir and grand fir commonly
grow on this soil. The main concerns in producing and
harvesting timber are the hazard of erosion, equipment
limitations, seedling mortality, the hazard of windthrow,
plant competition, and the areas of Rock outcrop.

Minimizing the risk of erosion is essential in harvesting
timber. Erosion can be minimized by not disturbing the
soil excessively while logging; by seeding roads,
cutbanks, and landings; and by installing water bars or
culverts. Steep yarding paths, skid trails, and firebreaks
are subject to rilling and gullying unless they are
provided with adequate water bars or are protected by
plant cover, or both. Casting material to the side when
building roads can damage vegetation and is a potential
source of sedimentation. Hauling away waste material
minimizes damage to the soil and to the plant cover
downslope of roadbuilding sites.

Areas of Rock outcrop can interfere with felling,
yarding and other operations involving the use of
equipment on this unit. Steepness of slope restricts the
use of wheeled and tracked equipment on skid trails.
Cable yarding generally is safer and disturbs the soil
less. Highlead logging or other logging systems that fully
or partially suspend logs damage the soil less and
generally are less costly than tractor systems. Road
location and maintenance costs are greater in the more
steeply sloping areas.

The droughtiness of the surface layer increases
seedling mortality, especially on south- and southwest-
facing slopes. In areas on south-facing slopes that are
droughty in summer, seedling mortality can be reduced
by providing shade fo