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Foreword

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

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

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

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

ey, o o e

Lynn A. Brown
State Conservationist
Soil Conservation Service
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GRAYS HARBOR COUNTY AREA, PACIFIC COUNTY,
AND WAHKIAKUM COUNTY comprise the southwestern
coastal region of Washington. The survey area makes up
about 1,625,570 acres, or about 2,540 square miles.

The Columbia River forms the southern border of the
survey area. The Pacific Ocean is to the west, the Quinault
Indian Reservation and the Olympic National Forest are to
the north, and Cowlitz, Thurston, Lewis, and Mason
Counties are to the east. Aberdeen, in Grays Harbor
County, is the largest city in the survey area. It is 108 miles
southwest of Seattle and about 49 miles west of Olympia.

The topography in much of the survey area is hilly and
steep. The foothills of the Olympic Mountains are in the
northern part of the area, and the Willapa Hills are in the
central part. Elevation ranges from sea level along the
Pacific Ocean to about 2,700 feet in the northeastern
corner of the area. The survey area is drained by eleven
river systems-the Chehalis, Columbia, Elochoman, Grays,
Humptulips, Naselle, North, Satsop, Willapa, Wishkah, and
Wynoochee Rivers.

The original vegetation in the area was conifers. The first
sawmill was built near Grays Harbor in the early 1880's.
Since then, the lumber industry has dominated the
development and economy of the area. Virgin Douglas-fir,
Sitka spruce, and western redcedar

were logged. Lumber from the forests supplied local
needs and those of the rapidly expanding market for
building materials in California.

Forestry movements, such as the Washington Forest
Protection Association, the Keep Washington Green
Program, and the Tree Farm Movement, were either
initiated or strongly supported by forest owners. In 1908,
owners of public and private forests were instrumental in
forming the Washington Forest Protection Association,
which was formed to provide protection from fire. In 1940,
the forest owners in the survey area were active in
developing the Keep Washington Green Program. This was
the first such program in the United States.

The first privately owned certified tree farm in the United
States, the Clemons Tree Farm, was established near
Montesano in Grays Harbor County in 1941. Currently,
there are 49 certified tree farms in the survey area.

This highly productive area continues to be a major
supplier of wood products to the state and nation and to the
export markets of the world. The high level of production
has been maintained through better use of resources and
through improvements in forest management. The major
land use in the survey area is forestry. About 92 percent of
the land area, or 1,495,525 acres, is in woodland (3). The
principal forest products



are softwood and hardwood lumber, shingles, shakes,
poles, pilings, and pulpwood. Minor forest products such as
tree boughs, floral greenery, and cascara bark are also
harvested.

Additional principal sources of income are mariculture,
recreation, and farming. Commercial fisheries within the
survey area produce, in order of the most value, crab,
salmon, and oysters. Albacore, smelt, and razor clams are
also important resources.

Most of the farmland is planted to pasture or hay for use
by livestock. Other crops are oats, wheat, Christmas trees,
flower bulbs, vegetables, peas, and cranberries.

Six previous soil surveys have been completed for parts of
the soil survey area: Soil Survey of Pacific County Area,
Washington (unpublished) 1970; Soil Survey of Grays Harbor
County Area, Washington (unpublished) 1970; Soil Survey of
Capitol Forest Area, published in 1968 (15); Soil Survey of
the St. Helens Tree Farm, published in 1971 (8); Soil Survey
of the McDonald Tree Farm, published in 1966 (23); and Soil
Survey of the Clemons Tree Farm, published in 1969 (22).
The present survey updates the earlier surveys, provides a
survey of areas omitted in earlier surveys, and provides
additional information and 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 of
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.

Climate

By Earl Phillips, climatologist for Washington, National Weather
Service, U.S. Department of Commerce, and the National Climatic
Center, Asheville, North Carolina.

The climate of the survey area is influenced by the
prevailing direction of the wind, the surface temperature of
the Pacific Ocean, the Coast and Cascade Ranges, and the
position and intensity of the large high- and low-pressure
centers over the ocean. The summers are cool and
comparatively dry, and the winters are mild, wet, and cloudy.
The air is moist, and the annual range in temperature is
narrow. The ocean current near the coast reverses
directions between summer and winter; in summer the
California Current moves southward, and in winter the
Davidson Current moves northward. The temperature of the
water along the coast ranges from 48 degrees F in
February and March to 58 degrees in August.

In spring and summer, a large high-pressure area covers
most of the northeastern Pacific Ocean. The prevailing flow
of air into Washington is from the northwest. In midsummer,
the average air temperature over the ocean ranges from 55
to 60 degrees F. As the air moves inland, it becomes
warmer and drier. This flow

of air results in a dry season that begins late in spring
and reaches its peak in midsummer.

In fall and winter, a low-pressure center near the
Aleutian Islands intensifies and spreads southward. At the
same time, the high-pressure center over the northeastern
Pacific Ocean becomes smaller and also moves
southward. This causes the prevailing flow of warm, moist
air to shift from the west to the southwest. Fog banks
frequently form offshore and move inland at night, but the
beaches are clear by the following noon.

In winter, weather disturbances crossing the North Pacific
follow a more southerly course, and the number of storms
striking the Washington coast increase. Wind velocity
normally ranges from 50 to 70 miles per hour as intense
storms move inland, but the velocity has been recorded at
113 miles per hour at North Head and at 100 miles per hour
on peaks of the Willapa Hills. In spring, the ocean becomes
calmer and the frequency of storms decreases. The high-
pressure area spreads northward, and the prevailing
direction of the wind gradually shifts from southwest to west.

Tables 1, 2, and 3 give data as recorded at Aberdeen,
Elma, Grays River, and Willapa Harbor, Washington, for the
period 1951 to 1977. The information in these tables is
based on incomplete records. Table 1 gives data on
temperature and precipitation for the survey area. 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 temperature is 41 to 42 degrees F
and the average daily minimum temperature is 33 to 36
degrees. Colder periods occur, usually when cold, dry,
northeasterly or easterly winds from east of the Cascade
Range reach the coast. The sky is frequently clear under
these conditions, and additional heat is lost by radiation at
night. The lowest temperature on record, which occurred at
Elma and at Grays River on December 8, 1972, is 2
degrees. The colder weather seldom continues for more
than a few days before the warmer, moist air from the
ocean moves inland. In summer, the average temperature is
60 to 62 degrees and the average daily maximum
temperature is 71 degrees. The highest recorded
temperature, which occurred at Elma on July 20, 1956, is
105 degrees.

Growing degree days are shown in table 1. They are
equivalent to "heat units." During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (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. In the
cranberry bogs near the ocean, the first frost in fall is near
the end of October.

In beach areas some distance from the hills, the
annual precipitation generally ranges from 65 to 75
inches. Near the foothills, annual precipitation ranges
from 80 to 90 inches. It increases to 100 inches in the



Willapa Hills and ranges from 125 to 150 inches or more in
the rain forest along the windward slopes of the Olympic
Mountains. The total annual precipitation is 84 inches at
Aberdeen, 68 inches at Elma, 114 inches at Gray River, and
87 inches at Willapa Harbor. Of this, 20 percent usually falls
in April through September. The growing season for most
crops is within this period. The heaviest 1-day rainfall during
the period of record was 6.1 inches at Grays River on
December 2, 1977. Thunderstorms occur on about 5 or 6
days each year, and most occur in summer.

Snowfall is light in the beach areas, and the snow
frequently melts as it falls. Snowfall increases in the
foothills, and the higher elevations of the Olympic Mountains
are covered with snow from early in winter until late in
spring. The average seasonal snowfall is 9 inches at
Aberdeen, 10 inches at Elma, 9 inches at Grays River, and
6 inches at Willapa Harbor. The greatest snow depth at any
one time during the period of record was 19 inches at EIma.
On an average of 1 or 2 days, at least 1 inch of snow is on
the ground. The number of such days varies greatly from
year to year.

The average relative humidity in midafternoon is about 65
to 70 percent. Humidity is higher at night, and the average at
dawn is about 90 percent. In midsummer, easterly winds
that are hot and dry sometimes cross the Cascade Range
and reach the coast and relative humidity sometimes drops
to 30 percent. The sun shines 45 percent of the time in
summer and 20 percent in winter. The prevailing wind is
from the south-southwest. Average windspeed is highest, 8
or 9 miles per hour, in winter.

How This Survey Was Made

This survey was made to provide information about the
soils and miscellaneous areas in the survey area. The
information includes a description of the soils and
miscellaneous areas and their location and a discussion of
their suitability, limitations, and management for specified
uses. Soil scientists observed the steepness, length, and
shape of the slopes; the general pattern of drainage; the
kinds of crops and native plants; and the kinds of bedrock.
They dug many holes to study the 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 landscape commonly merge into
one another as their characteristics gradually change. To
construct an accurate map, however, soil scientists must
determine the boundaries between the soils. They can
observe only a limited number of soil profiles. Nevertheless,
these observations, supplemented by an understanding of
the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to
determine the boundaries.

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

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

Predictions about soil behavior are based not only on soil
properties but also on such variables as climate and
biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to
year. For example, soil scientists can state with a



fairly high degree of probability that a given soil will have a After soil scientists located and identified the significant

high water table within certain depths in most years, but they Eaturgl podie? ?]f soilbindtlhe survey alre:;, they drr?w thg
cannot predict that a high water table will be at a specific boundaries of these bodies on aerial photographs an
level in the soil on a specific date. 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.

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

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

The general map units in this survey have been grouped
into general kinds of landscape for broad interpretive
purposes. Each of the broad groups and the

map units in each group are described in the following
pages.

Soils on flood plains, terraces, dunes, and fans
Four map units are on these landscape positions.
They make up about 12 percent of the survey area.

1. Ocosta

Very deep, poorly drained, nearly level soils; on flood
plains and deltas protected from tidal overflow

This map unit is along coastal bays in the survey area.
Slope is 0 to 2 percent. The vegetation is mainly grasses
and sedges and an overstory of hardwoods and conifers.
Elevation ranges from sea level to 20 feet. The average
annual precipitation is 50 to 100 inches, the average annual
air temperature is about 50 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

This unit makes up about 3 percent of the survey area. It
is about 80 percent Ocosta soils. The remaining 20 percent
is components of minor extent (fig. 1).

The very deep, poorly drained Ocosta soils formed in
alluvium deposited in coastal bays. Drainage has been
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Figure 1.-Pattern of soils and parent material in general soil map units 1 and 2.



altered by ditching, tiling, and pumping. The surface is
covered with a mat of sedge and grass leaves. The
surface layer is silty clay loam. The underlying material to
a depth of 60 inches or more is silty clay and clay.

Of minor extent in this unit are areas of Sauvie soils;
Beaches; Fluvaquents, tidal; and excessively drained
Udipsamments, level.

This unit is used mainly for hay, pasture, and crops and
as habitat for openland and wetland wildlife. It is poorly
suited to homesite development and to use as woodland. If
this unit is used for homesite development or as woodland,
the main limitation is the high water table.

2. Grehalem-Rennie

Very deep, well drained and poorly drained, nearly level
soils, on flood plains

This map unit is along drainageways throughout the
survey area. Slope is 0 to 3 percent. The vegetation is
mainly grasses and sedges and an overstory of hardwoods
and conifers. Elevation ranges from sea level to 100 feet.
The average annual precipitation is 70 to 120 inches, the
average annual air temperature is about 50 degrees F, and
the average growing season (at 28 degrees) is 180 to 220
days.

This unit makes up about 4 percent of the survey area. It
is about 35 percent Grehalem soils and 15 percent Rennie
soils. The remaining 50 percent is components of minor
extent (see fig. 1).

The well drained Grehalem soils formed in alluvium
derived dominantly from basic igneous and sedimentary
rock. Slope is 0 to 3 percent. The surface layer is silt loam.
The underlying material to a depth of 60 inches or more is
dominantly silty clay loam.

The poorly drained Rennie soils are in depress ional
areas. They formed in alluvium derived dominantly from

basic igneous and sedimentary rock. Slope is 0 to 2 percent.

The surface layer is silty clay loam. The subsoil and
substratum to a depth of 60 inches or more are silty clay
and clay.

Of minor extent in this unit are areas of somewhat
poorly drained Aabab soils, somewhat excessively
drained Humptulips soils, poorly drained Nemah and
Nuby soils, and well drained Satsop soils.

This unit is used for hay, pasture, crops, wildlife habitat,
woodland, and homesites. If the unit is used for homesite
development, the main limitations are the hazard of
flooding and a seasonal high water table.

3. Chehalis-Skamo-Spanaway

Very deep, moderately well drained to somewhat
excessively drained, nearly level to gently sloping soils; on
flood plains, terraces, and fans

This map unit is in the southeastern part of Grays Harbor
County. Slope is 0 to 8 percent. The vegetation is mainly
grasses and sedges and an overstory of conifers

and hardwoods. Elevation is 50 to 200 feet. The average
annual precipitation is 50 to 90 inches, the average annual
air temperature is 50 to 52 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

This unit makes up about 2 percent of the survey area. It
is about 35 percent Chehalis soils, 25 percent Skamo soils,
and 15 percent Spanaway soils. The remaining 25 percent is
components of minor extent (fig. 2).

The well drained Chehalis soils are on flood plains. They
formed in alluvium. Slope is 0 to 3 percent. The surface
layer is silt loam. The subsoil to a depth of 52 inches is silt
loam and silty clay loam. The substratum to a depth of 60
inches or more is silt loam.

The moderately well drained Skamo soils are on
terraces and fans. They formed in alluvium derived
dominantly from basic igneous and sedimentary rock.

Slope is 0 to 8 percent. The surface is covered with a
mat of needles, leaves, and twigs. The surface layer is silt
loam. The subsoil and substratum to a depth of 60 inches
or more are silty clay loam.

The somewhat excessively drained Spanaway soils are on
outwash terraces. They formed in glacial outwash derived
from various kinds of rock. Slope is 1 to 8 percent. The
surface is covered with a mat of moss. The surface layer is
very gravelly sandy loam. The subsoil is extremely gravelly
sandy loam to a depth of 16 inches. The substratum to a
depth of 60 inches or more is extremely gravelly sand.

Of minor extent in this unit are areas of well drained
Cloquato soils; somewhat excessively drained Carstairs
and Lyre soils; well drained Newberg soils; very poorly
drained Salzer soils; and well drained Satsop soils.

This unit is used mainly for hay, pasture, and crops. It is
also used as homesites, for woodland, and as wildlife
habitat. An additional use is as a source of gravel.

This unit is well suited to hay, pasture, and crops and to
habitat for open land and woodland wildlife. If the Chehalis
soils are used for homesite development, the main
limitation is the hazard of flooding. If the Skamo soils are
used for septic tank absorption fields, the main limitation is
a seasonal high water table. The Spanaway soils are well
suited to homesite development.

4. Yaquina-Netarts-Dune land

Very deep, somewhat poorly drained and well drained,
nearly level to moderately steep soils, on dunes

This map unit is along the Pacific Coast. Slope is 0 to 30
percent. The vegetation is mainly grasses, sedges, and
conifers. Elevation is sea level to 100 feet. The average
annual precipitation is 70 to 100 inches, the average annual
air temperature is about 50 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

This unit makes up about 3 percent of the survey area. It
is about 20 percent Yaquina soils, 20 percent Netarts soils,
and 10 percent Dune land. The remaining 50 percent is
components of minor extent (fig. 3).
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The somewhat poorly drained Yaquina soils are in The well drained Netarts soils are on stabilized sand
depressional areas between stabilized sand dunes. They dunes. They formed in sand. Slope is 3 to 12 percent.
formed in sand. Slope is 0 or 1 percent. The surface layer is These soils are fine sand to a depth of 60 inches or more.
loamy fine sand. The subsoil and substratum to a depth of 60

inches or more are fine sand.



Dune land consists of ridges, dunes, and hummocks of
sand piled up by the wind along the ocean shore. Slope is 0
to 30 percent.

Of minor extent in this unit are areas of poorly drained
Ocosta soils, very poorly drained Orcas and Seastrand soils,
and excessively drained Westport soils.

This unit is used mainly for recreation areas and

homesites. It is also used as woodland and wildlife habitat. If

this unit is used for septic tank absorption fields, the main
limitation is a seasonal high water table in the Yaquina soils.
The Netarts soils and Dune land are poor filters for septic
tank absorption fields.

Soils on glacial uplands
Two map units are on these landscape positions. They
make up about 19 percent of the survey area.

5. Hoquiam-Le Bar

Deep and very deep, well drained, nearly level to steep
soils; on uplands

This map unit is in the northern part of the survey area.
Slope is 1 to 65 percent. The vegetation is mainly conifers.
Elevation is 100 to 900 feet. The average annual
precipitation is 80 to 130 inches, the average annual air
temperature is 48 to 50 degrees F, and the average
growing season (at 28 degrees) is 180 to 240 days.

This unit makes up about 15 percent of the survey
area. It is about 30 percent Hoquiam soils and 20
percent LeBar soils. The remaining 50 percent is
components of minor extent (fig. 4).

The deep Hoquiam soils are on ground moraines of
uplands. They formed in old alluvium deposited over glacial
drift. Slope is 1 to 65 percent. The surface is covered with
a mat of twigs and leaves. The surface layer is silt loam.
The subsoil is gravelly silt loam and gravelly sandy loam.
Dense glacial drift is at a depth of about 51 inches. Depth
to the glacial drift ranges from 40 to 55 inches.
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The very deep Le Bar soils are on terraces and benches
of uplands. They formed in old alluvium. Slope is 1 to 65
percent. The surface is covered with a mat of twigs and
leaves. The surface layer is silt loam. The subsoil is silt
loam to a depth of 60 inches or more.

Of minor extent in this unit are areas of the well drained
Calawah, Copalis, Mopang, and Papac soils, and the
somewhat poorly drained Wishkah soils.

Most areas of this unit are used as woodland, wildlife
habitat, or recreation areas. A few areas are used as rural
homesites. This unit is well suited to use as woodland and
recreation areas. If the unit is used for homesite
development, the main limitation is steepness of slope.

6. Halbert-Willaby

Shallow and very deep, poorly drained and moderately
well drained, nearly level to moderately steep soils; on
uplands

This map unit is in the northern part of the survey area.
Slope is 1 to 15 percent. The vegetation is mainly conifers.
Elevation is 50 to 500 feet. The average annual precipitation
is 80 to 150 inches, the average annual air temperature is 48
to 50 degrees F, and the average growing season (at 28
degrees) is 180 to 240 days.

This unit makes up about 4 percent of the survey area. It is
about 25 percent Halbert soils and 20 percent Willaby soils.
The remaining 55 percent is components of minor extent (fig.
5).

The shallow, poorly drained Halbert soils are on outwash
plains on uplands. They formed in glaciolacustrine sediment
deposited over glacial outwash. Slope is 0 to 10 percent.
The surface is covered with a mat of needles and twigs. The
surface layer is muck. The subsoil is silty clay loam. An
indurated iron pan is at a depth of about 26 inches. Depth to
the iron pan ranges from 20 to 40 inches.

The Willaby soils are on terraces of uplands. They are very
deep and moderately well drained. These soils
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Figure 4.-Pattern of soils and parent material in general soil map unit 5.
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formed in glacial drift. Slope is 1 to 15 percent. The
surface is covered with a mat of leaves, needles, twigs,
and moss. The surface layer is silt loam. The subsoil is silty
clay in the upper part and very gravelly silty clay in the
lower part. The substratum to a depth of 60 inches or
more is extremely gravelly silty clay loam.

Of minor extent in this unit are areas of somewhat
excessively drained Nordby soils, well drained O'Brien
soils, and moderately well drained Oyhut soils.

This unit is used mainly as woodland, recreation areas,
and wildlife habitat. If the unit is used as woodland, the main
limitation is a seasonal high water table.

Soils on marine terraces and uplands
Four map units are on these landscape positions.
They make up about 48 percent of the survey area.

7. Lytell-Astoria

Deep and very deep, well drained, nearly level to
extremely steep soils; on siltstone uplands

This map unit is on broad low ridges and uneven side
slopes throughout the survey area. Areas of this unit include
weakly defined, irregular, dendritic streams. Slope is 3 to 90
percent. The vegetation is mainly conifers. Elevation is 20
to 1,500 feet. The average annual precipitation is 70 to 120
inches, the average annual air temperature is 48 to 50
degrees F, and the average growing season (at 28
degrees) is 180 to 240 days.

This unit makes up about 17 percent of the survey area. It
is about 55 percent Lytell soils and 15 percent Astoria soils.
The remaining 30 percent is components of minor extent (fig.
6).
The deep Lytell soils are on slumps on uplands. They
formed in colluvium derived dominantly from marine
siltstone and fine-grained sandstone. Slope is 8 to 90

percent. The surface is covered with a mat of twigs and
needles. The surface layer is silt loam. The subsoil is silty
clay loam over siltstone, which is at a depth of about 50
inches. Depth to weathered siltstone ranges from 40 to 60
inches or more.

The very deep Astoria soils are on uplands. They formed
in residuum derived dominantly from siltstone. Slope is 3 to
65 percent. The surface layer is silt loam. The subsoil to a
depth of 60 inches or more is silty clay.

Of minor extent in this unit are areas of moderately well
drained Arta soils, well drained Bunker, Lebam, and Palix
soils, and moderately well drained Swem soils.

This unit is used mainly as woodland, wildlife habitat, and
recreation areas. It is also used for hay, pasture, and rural
homesites. If this unit is used for homesite development, the
main limitations are steepness of slope and the hazard of
sliding.

8. Zenker-Elochoman

Very deep, well drained, nearly level to extremely steep
soils; on sandstone uplands

This map unit is on sharp ridges and long slopes
throughout the survey area. Areas of this unit include
strongly defined, dendritic streams. Slope is 1 to 90
percent. The vegetation is mainly conifers. Elevation
ranges from 50 to 1,800 feet. The average annual
precipitation is 70 to 120 inches, the average annual air
temperature is 48 to 50 degrees F, and the average
growing season (at 28 degrees) is 180 to 240 days.

This unit makes up about 18 percent of the survey area.
It is about 50 percent Zenker soils and 40 percent
Elochoman soils. The remaining 10 percent is components
of minor extent (fig. 7).

The Zenker soils are on shoulders, back slopes, and
foot slopes of uplands. They formed in colluvium derived
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Figure 7.-Pattern of soils and parent material in general soil map unit 8.

dominantly from marine sandstone. Slope is 8 to 90
percent. The surface layer is silt loam. The subsoil is
dominantly loam to a depth of 60 inches or more.

The Elochoman soils are on uplands. They formed in
residuum derived dominantly from sandstone. Slope is 1 to
65 percent. The surface layer is silt loam. The subsoil is
silt loam to a depth of 60 inches or more.

Of minor extent in this unit are areas of llwaco and
Narel soils.

This unit is used mainly as woodland, wildlife habitat,
and recreation areas. It is also used as rural homesites. If
this unit is used for homesite development, the main
limitations are steepness of slope and the hazard of
sliding.

9. Buckpeak-Centralia

Deep and very deep, well drained, nearly level to



extremely steep soils; on siltstone and sandstone
uplands

This map unit is on low ridges and uneven side slopes in
the southeastern part of Grays Harbor County. Areas of this
unit include dendritic streams. Slope is 1 to 90 percent. The
vegetation is mainly conifers. Elevation ranges from 200 to
1,200 feet. The average annual precipitation is 50 to 75
inches, the average annual air temperature is 50 to 51
degrees F, and the average growing season (at 28 degrees)
is 200 to 240 days.

This unit makes up about 6 percent of the survey area. It
is about 50 percent Buckpeak soils and 35 percent Centralia
soils. The remaining 15 percent is components of minor
extent (fig. 8).

The deep Buckpeak soils are on shoulders, slumps, and
foot slopes on uplands. They formed in residuum and
colluvium derived dominantly from siltstone. Slope is 8 to 90
percent. The surface is covered with a mat of needles and
twigs. The surface layer is silt loam. The subsoil is silty clay
loam. Siltstone is at a depth of about 47 inches. Depth to
weathered siltstone ranges from 40 to 60 inches or more.

The very deep Centralia soils are on broad ridgetops,
shoulders, and back slopes of uplands. They formed in
residuum and colluvium derived dominantly from
sandstone. Slope is 1 to 65 percent. The surface is
covered with a mat of needles and twigs. The surface layer
is loam. The subsoil is clay loam. The substratum to a
depth of 60 inches or more is loam.

CENTRALIA

Of minor extent in this unit are areas of Melbourne,
Olympic, and Raught soils.

This unit is used mainly as woodland and wildlife habitat.
It is also used for hay, pasture, rural homesites, and
recreation areas. This unit is well suited to use as woodland
and recreation areas. If the unit is used for homesite
development, hay, or pasture, the main limitation is
steepness of slope.

10. Willapa-Newskah

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

This map unit is in the western part of the survey area.
Slope is 1 to 90 percent. The vegetation is mainly conifers.
Elevation is 20 to 500 feet. The average annual precipitation
is 70 to 120 inches, the average annual air temperature is
about 48 degrees F, and the average growing season (at 28
degrees) is 180 to 220 days.

This unit makes up about 7 percent of the survey area. It
is about 45 percent Willapa soils and 20 percent Newskah
soils. The remaining 35 percent is components of minor
extent (fig. 9).

The moderately well drained Willapa soils are on wave-cut
marine terraces. They formed in stratified marine sediment.
Slope is 1 to 70 percent. The surface is covered with a mat
of needles, leaves, and twigs. The surface layer is silt loam.
The subsoil and substratum to a depth of 60 inches or more
are silty clay loam.
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Figure 8.-Pattern of soils and parent material in general soil map unit 9.
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The well drained Newskah soils are on broad ridgetops
and back slopes of marine terraces. They formed in sandy
marine sediment. Slope is 1 to 90 percent. The surface is
covered with a mat of moss, needles, and twigs. The surface
layer and subsoil are loam. The substratum to a depth of 60
inches or more is loamy fine sand.

Of minor extent in this unit are areas of well drained
Knappton soils, poorly drained Nemah soils, moderately
well drained Sylvia soils, and well drained Vesta soils.

This unit is used mainly as woodland, recreation areas,
and wildlife habitat. It is also used as rural homesites. This
unit is well suited to use as woodland, recreation areas, and
wildlife habitat. If the unit is used for homesite development,
the main limitation is steepness of slope.

Soils on uplands and mountains
Three map units are on these landscape positions.
They make up about 21 percent of the survey area.

11. Raught-Germany

Very deep, well drained, nearly level to extremely steep
soils; on uplands

This map unit is in the eastern part of the survey area.
Slope is 1 to 90 percent. The vegetation is mainly conifers.
Elevation is 100 to 1,500 feet. The average annual
precipitation is 50 to 70 inches, the average annual air
temperature is about 50 degrees F, and the

average growing season (at 28 degrees) is 200 to 240
days.

This unit makes up about 4 percent of the survey area. It
is about 25 percent Raught soils and 20 percent Germany
soils. The remaining 55 percent is components of minor
extent (fig. 10).

The Raught soils are on shoulders and back slopes on
uplands. Slope is 5 to 90 percent. The Germany soils are on
plateaus, shoulders, and back slopes on uplands. Slope is 1
to 65 percent. The soils formed in residuum and colluvium
derived dominantly from basic igneous rock. The surface of
both soils is covered with a mat of leaves. The surface
layers are silt loam, and the subsoils to a depth of 60 inches
or more are silt loam.

Of minor extent in this unit are areas of well drained
Cathlamet, Schneider, and Tebo soils, and Umbric
Dystrochrepts. Poorly drained Stimson soils are also
included.

This unit is used mainly as woodland and wildlife habitat.
It is also used for hay, pasture, and rural homesites. This
unit is well suited to use as woodland. If the unit is used for
hay, pasture, or homesite development, the main limitation
is steepness of slope.

12. Bunker-Knappton

Deep, well drained, sloping to extremely steep soils; on
uplands

This map unit is on uplands throughout the survey area.
Slope is 5 to 90 percent. The vegetation is mainly



conifers. Elevation is 100 to 1,800 feet. The average
annual precipitation is 70 to 120 inches, the average
annual air temperature is 48 to 50 degrees F, and the
average growing season (at 28 degrees) is 180 to 240
days.

This unit makes up about 14 percent of the survey area.
It is about 35 percent Bunker soils and 25 percent Knappton
soils. The remaining 40 percent is components of minor
extent (fig. 11).

The Bunker and Knappton soils are on side slopes on
uplands. Bunker soils have slopes of 5 to 90 percent, and
Knappton soils have slopes of 8 to 90 percent. The soils
formed in colluvium derived dominantly from basic igneous
rock. The surface of the Bunker soils is covered with a mat
of leaves. The surface layer is silt loam, and the subsoil is
gravelly silt loam. Basalt is at a depth of about 50 inches.
The surface of the Knappton soils is covered with a mat of
needles and twigs. The surface layer is silt loam. The
subsoil is gravelly silt loam and gravelly silt clay loam.
Basalt is at a depth of about 43 inches. Depth to weathered
basalt ranges from 40 to 60 inches or more.

Of minor extent in this unit are areas of very deep
Boistfort soils, moderately deep Katula soils, very deep
Squally soils, moderately deep Traham soils, very deep
Vesta soils, and deep Zyzyl soils.

This unit is used as woodland and wildlife habitat. It is
well suited to use as woodland.
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13. Lates-Murnen

Moderately deep and very deep, well drained, sloping to
extremely steep soils;, on mountains

This map unit is in the eastern part of the survey area.
Slope is 5 to 90 percent. The vegetation is mainly conifers.
Elevation is 1,800 to 2,700 feet. The average annual
precipitation is 80 to 120 inches, the average annual air
temperature is about 44 degrees F, and the average
growing season (at 28 degrees) is 150 to 180 days.

This unit makes up about 3 percent of the survey area. It is
about 35 percent Lates soils and 10 percent Murnen soils.
The remaining 55 percent is components of minor extent (fig.
12).

The moderately deep Lates soils formed in residuum
derived dominantly from basic igneous rock. Slope is 8 to
90 percent. The surface layer is silt loam, and the subsail
is gravelly loam. Basalt is at a depth of 35 inches. Depth
to basalt ranges from 20 to 40 inches.

The very deep Murnen soils formed in residuum derived
dominantly from basic igneous rock. Slope is 5 to 65
percent. The surface is covered with a mat of leaves. The
soils are silt loam to a depth of 60 inches or more.

Of minor extent in this unit are areas of Bunker,

Katula, Knappton, and Traham soils.

This unit is used as woodland and wildlife habitat. It is well

suited to use as woodland.
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Figure 10.-Pattern of soils and parent material in general soil map unit 11.
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Broad Land Use Considerations management programs for individual farms. Specific
Th I soil . ful in determining th information appropriate for designing a detailed land use
€ general soll map Is usetul in determining the plan is given in the section "Detailed Soil Map Units" and in
potential of the soils in an area for a general land use the tables
pattern. It is not, however, suitable for selecting a Approximately 90 percent of the survey area is used for

specific site for a specific use or for designing commercial timber. Productivity of western hemlock



and Douglas-fir is very high in general soil map units 5, 7,
8, 10, 11,12, and 13, and it is high in unit 6. Productivity
of Douglas-fir is very high in map unit 9.

Because of the extreme steepness of most of the soils that
are used for timber, logging roads should be constructed
carefully to avoid soil erosion and reduce sedimentation of
streams. Heavy tracked or wheeled equipment should be
used only during the dry summer months. Use of this
equipment when the soil is moist compacts the soil and
creates ruts.

About 6 percent in the survey area is used for hay, pasture
and silage, sweet corn, corn silage, peas, small grain, and
cranberries. Areas of cropland are scattered throughout the
survey area but are concentrated in general soil map units
1, 2, 3, and 4. The soils in map units 1, 2, and 3 are subject
to flooding during winter. Because flooding occurs in winter
after row crops are harvested, crop damage is minimal. In
poorly drained areas and depressional areas, perennial
grasses and fall-planted small grain can be severely
damaged. Orcas and Seastrand soils in unit 4 are the main
soils that are used for cranberries.

About 38,000 acres in the survey area has been
classified as urban or built-up land. The nearly level to
sloping Netarts, Nordby, and Spanaway soils, mainly in
map units 3, 4, and 5, generally have high potential for
urban uses. If soils in other units are used for urban

development, the main limitations are low bearing
strength, wetness, and steepness of slope. Soils on flood
plains, such as those in map units 1 and 2 and in parts of
unit 3, have low potential for urban development.

The potential of the soils for use as recreation areas
ranges from low to high, depending on the expected use
and its intensity and on the properties of the soils. Most of
the soils in map unit 4 have high potential for intensive
recreation use. Soils in units 1 and 2 and in parts of unit 3
have low potential because they are susceptible to flooding.
Steepness of slope limits the soils in map units 5, 6, 7, 8, 9,
10, 11, 12, and 13 for intensive recreation uses, such as
playgrounds and camping areas. Soils in all the units,
however, are suitable for extensive recreation uses, such as
hiking or horseback riding. Small areas suitable for intensive
development may be included in map units that mainly have
low potential for recreation development.

The potential of the soils for use as wildlife habitat
generally is high throughout the survey area. The soils in
map units 1, 2, 3, and 4 have high potential for openland
wildlife habitat, and the soils in map units 5, 6, 7, 8, 9, 10,
11, 12, and 13 have high potential for woodland wildlife
habitat. Some of the soils on flood plains in map units 1, 2,
and 3 have high potential for wetland wildlife habitat.



Detailed Soil Map Units

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

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

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

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

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

Soils of one series can differ in texture of the surface
layer or of the underlying layers. They also can differ in
slope, stoniness, wetness, degree of erosion, and other
characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of
the areas shown on the detailed soil maps are phases of
soil series. The name of a soil phase commonly indicates a
feature that affects use or management. For example,
Elochoman silt loam, 8 to 30 percent slopes, is one of
several phases in the Elochoman series.

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

This survey was mapped at two levels of detail. At the
most detailed level, map units are narrowly defined. This
means that map unit boundaries were plotted and verified at
closely spaced intervals. At the less detailed level, map units
are broadly defined. Boundaries were plotted and verified at
wider intervals. The broadly defined units are indicated by
an asterisk in the map legend. The detail of mapping was
selected to meet the anticipated long-term use of the survey,
and the map units were designed to meet the needs for that
use.

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see "Summary of Tables")
give properties of the soils and the limitations,



capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils or
miscellaneous areas.

Map Unit Descriptions

1-Aabab silt loam. This very deep, somewhat poorly
drained soil is on river terraces. It formed in alluvium derived
from sandstone and siltstone. The slope is 0 to 3 percent.
The native vegetation is mainly conifers and hardwoods.
Elevation is 10 to 500 feet. The average annual precipitation
is 75 to 100 inches, the average annual air temperature is
about 49 degrees F, and the average growing season (at 28
degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of leaves
and twigs about 1 inch thick. The surface layer is dark
yellowish brown silt loam about 11 inches thick. The
subsoil is mottled, dark yellowish brown, brown, and
yellowish brown silty clay loam about 32 inches thick. The
substratum to a depth of 60 inches or more is mottled,
greenish gray silty clay loam.

Included in this unit are about 10 percent Grehalem
soils, 5 percent Humptulips soils, and 2 percent Nuby
soils.

Permeability of this Aabab soil is slow. Available water
capacity is high. Effective rooting depth is limited by a
seasonal high water table that is at a depth of 12 to 30
inches from October to March. Runoff is slow, and the
hazard of water erosion is slight. This soil is subject to rare
periods of flooding.

This unit is used as woodland.

Red alder is the principal forest species on this unit.
Trees of limited extent include western hemlock, Sitka
spruce, Douglas-fir, and western redcedar. On the basis of a
50-year site curve, the mean site index for red alder is 100.
Yield tables indicate that the mean annual increment at
culmination (CMAI) for red alder at age 40 is 118 cubic feet
per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. The seasonal high
water table restricts the use of equipment to the dry summer
months.

Seedling mortality is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting western hemlock, Sitka
spruce, or western redcedar. If seed trees are present,
natural reforestation by red alder occurs readily. The
seasonal high water table reduces root respiration and
increases seedling mortality. If openings are made in the
canopy, invading brushy plants can delay reforestation.

The restricted rooting depth, caused by the high water
table, frequently causes windthrow.

Common forest understory species include trailing
blackberry, western swordfern, salmonberry, vine maple,
and devilsclub.

This map unit is in capability subclass Illw.

2-Arta silt loam, 0 to 3 percent slopes. This very
deep, moderately well drained soil is on uplands and
terraces. It formed in material derived from sandstone,
siltstone, and shale. Drainageways generally are more than
1,500 feet apart. The native vegetation is mainly conifers.
Elevation is 50 to 500 feet. The average annual precipitation
is 70 to 110 inches, the average annual air temperature is
about 49 degrees F, and the average growing season (at 28
degrees) is 180 to 200 days.

Typically, the surface layer is very dark brown and very
dark grayish brown silt loam about 18 inches thick. The
subsoil to a depth of 60 inches or more is mottled, dark
brown and dark yellowish brown silty clay loam. In some
areas the subsoil has thin, discontinuous, gravelly or sandy
strata.

Included in this unit are about 2 percent Sylvia soils and 5
percent Astoria, Elochoman, and Bear Prairie soils. Also
included in some mapped areas are as much as 5 percent
Arta soils that have a gravelly surface layer and 5 percent
Arta soils that have slopes of more than 3 percent.

Permeability of this Arta soil is moderate. Available water
capacity is high. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. The seasonal high water table is at a depth of 24 to
42 inches in winter.

This unit is used mainly as woodland. It is also used for
hay, pasture, and rural homesites.

Red alder and western hemlock are the principal forest
species on this unit. Trees of limited extent include Sitka
spruce, Douglas-fir, and western redcedar. On the basis of a
50-year site curve, the mean site index is 91 for red alder
and about 115 for western hemlock. On the basis of a 100-
year site curve, the mean site index is about 161 for western
hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for red alder at age 40 is
102 cubic feet per acre per year, and for western hemlock at
age 50 it is about 256 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit.

Seedling establishment is the main concern in
producing timber. Reforestation in cutover areas
generally is accomplished by hand planting western



hemlock or Douglas-fir seedlings. If seed trees are present,
natural reforestation by red alder occurs readily. If openings
are made in the canopy, invading brushy plants can delay
reforestation. The restricted rooting depth, caused by the
high water table, occasionally causes windthrow.

Common forest understory species include vine maple,
salmonberry, western swordfern, salal, and red huckleberry.

This unit is well suited to hay and pasture. It is also suited
to row and grain crops, but the seasonal high water table is
a limitation. The high water table can be lowered by
installing tile drains or open ditches if adequate outlets are
available. Restricting grazing during wet periods helps to
maintain the condition of the pasture and soil.

If this unit is used for homesite development, the main
limitation is the seasonal high water table. Tile drainage can
be used to lower the water table if suitable outlets are
available. Septic tank absorption fields do not function
properly because of wetness.

This map unit is in capability subclass Illw.

3-Arta silt loam, 3 to 15 percent slopes. This very
deep, moderately well drained soil is on uplands and
terraces. It formed in material derived from sandstone,
siltstone, and shale. Drainageways generally are more than
1,500 feet apart. The native vegetation is mainly conifers.
Elevation is 50 to 500 feet. The average annual precipitation
is 70 to 110 inches, the average annual air temperature is
about 49 degrees F, and the average growing season (at 28
degrees) is 180 to 200 days.

Typically, the surface layer is very dark brown and very
dark grayish brown silt loam about 18 inches thick. The
subsoil to a depth of 60 inches or more is mottled, dark
brown and dark yellowish brown silty clay loam. In some
areas the subsoil has thin, discontinuous, gravelly or sandy
strata.

Included in this unit is about 5 percent Astoria,
Elochoman, and Lytell soils. Also included in some mapped
areas are as much as 3 percent Arta soils that have a
gravelly surface layer and 10 percent Arta soils that have
slopes of less than 3 percent or more than 15 percent.

Permeability of this Arta soil is moderate. Available water
capacity is high. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. The seasonal high water table is at a depth of 24 to
42 inches in winter.

This unit is used mainly as woodland. It is also used for
hay, pasture, and rural homesites.

Red alder and western hemlock are the principal forest
species on this unit. Trees of limited extent include Sitka
spruce, Douglas-fir, and western redcedar. On the basis of a
50-year site curve, the mean site index is 91 for red alder
and 115 for western hemlock. On the basis of a 100-year
site curve, the mean site index is 161 for

western hemlock. Yield tables indicate that the mean
annual increment at culmination (CMAI) for red alder at
age 40 is 102 cubic feet per acre per year, and for
western hemlock at age 50 it is 256 cubic feet per acre
per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting western hemlock or Douglas-
fir seedlings. If seed trees are present, natural reforestation
by red alder occurs readily. If openings are made in the
canopy, invading brushy plants can delay reforestation. The
restricted rooting depth, caused by the high water table,
occasionally causes windthrow.

Common forest understory species include vine maple,
salmonberry, western swordfern, salal, and red huckleberry.

This unit is well suited to hay and pasture. Restricting
grazing during wet periods helps to maintain the condition of
the pasture and soil. Adequate plant cover is required on
this unit to reduce soil erosion.

If this unit is used for homesite development, the main
limitations are the seasonal high water table and steepness
of slope. Tile drainage can be used to lower the water table
if suitable outlets are available. Septic tank absorption fields
do not function properly because of wetness.

This map unit is in capability subclass llle.

4-Arta silt loam, 15 to 30 percent slopes. This very
deep, moderately well drained soil is on uplands and
terraces. It formed in material derived from sandstone,
siltstone, and shale. Drainageways generally are more than
1,500 feet apart. The native vegetation is mainly conifers.
Elevation is 50 to 500 feet. The average annual precipitation
is 70 to 110 inches, the average annual air temperature is
about 49 degrees F, and the average growing season (at 28
degrees) is 180 to 200 days.

Typically, the surface layer is very dark brown and very
dark grayish brown silt loam about 18 inches thick. The
subsoil to a depth of 60 inches or more is mottled, dark
brown and dark yellowish brown silty clay loam. In some
areas the subsoil has thin, discontinuous, gravelly or sandy
strata.

Included in this unit is about 5 percent Astoria,
Elochoman, and Lytell soils. Also included in some
mapped areas is as much as 5 percent Arta soils that
have slopes of less than 15 percent.



Permeability of this Arta soil is moderate. Available water
capacity is high. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. The seasonal high water table is at a depth of 24 to
42 inches in winter.

This unit is used as woodland.

Red alder and western hemlock are the principal forest
species on this unit. Trees of limited extent include Sitka
spruce, Douglas-fir, and western redcedar. On the basis of a
50-year site curve, the mean site index is 91 for red alder
and 115 for western hemlock. On the basis of a 100-year
site curve, the mean site index is 161 for western hemlock.
Yield tables indicate that the mean annual increment at
culmination (CMAI) for red alder at age 40 is 102 cubic feet
per acre per year, and for western hemlock at age 50 it is
256 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting western hemlock or Douglas-
fir seedlings. If seed trees are present, natural reforestation
by red alder occurs readily. If openings are made in the
canopy, invading brushy plants can delay reforestation. The
restricted rooting depth, caused by the high water table,
occasionally causes windthrow.

Common forest understory species include vine maple,
salmonberry, western swordfern, salal, and red huckleberry.

This map unit is in capability subclass IVe.

5-Astoria silt loam, 3 to 8 percent slopes. This very
deep, well drained soil is on uplands. It formed in material
derived from siltstone. Drainageways generally are
more than 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 50 to 1,000 feet. The average annual
precipitation is 70 to 120 inches, the average annual air
temperature is about 50 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

Typically, the surface layer is very dark grayish brown silt

loam about 12 inches thick. The upper 12 inches of the
subsoil is dark yellowish brown silty clay loam, and the
lower part to a depth of 60 inches or more is dark
yellowish brown silty clay.

Included in this unit are about 5 percent Elochoman
soils and 5 percent Arta soils. Also included in some

mapped areas is as much as 10 percent Astoria soils
that have slopes of more than 8 percent.

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

Most areas of this unit are used as woodland. Some
areas are used for hay, pasture, or rural homesites.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, Sitka spruce, and bigleaf maple. On the
basis of a 100-year site curve, the mean site index is 180 for
Douglas-fir and 173 for western hemlock. On the basis of a
50-year site curve, the mean site index is 137 for Douglas-fir
and 122 for western hemlock. Yield tables indicate that the
mean annual increment at culmination (CMAI) for Douglas-
fir at age 60 is 191 cubic feet per acre per year, and for
western hemlock at age 50 it is 279 cubic feet per acre per
year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by western hemlock
and red alder occurs readily. If openings are made in the
canopy, invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include
Oregongrape, Oregon oxalis, salal, salmonberry, western
swordfern, and western brackenfern.

This unit is well suited to hay and pasture. Restricting
grazing during wet periods helps to maintain the condition of
the pasture and soil. Adequate plant cover is required on
this unit to reduce soil erosion.

This unit is well suited to homesite development. If the
unit is used for septic tank absorption fields, the limitation of
moderate permeability can be overcome by increasing the
size of the absorption field.

This map unit is in capability subclass llle.

6-Astoria silt loam, 8 to 30 percent slopes. This very
deep, well drained soil is on uplands. It formed in material
derived from siltstone. Drainageways generally are 1,000 to
1,500 feet apart. The native vegetation is mainly conifers.
Elevation is 50 to 1,000 feet. The average annual
precipitation is 70 to 120 inches, the average annual air
temperature is about 50 degrees F,



and the average growing season (at 28 degrees) is 200 to
240 days.

Typically, the surface layer is very dark grayish brown silt
loam about 12 inches thick. The upper 12 inches of the
subsoil is dark yellowish brown silty clay loam, and the lower
part to a depth of 60 inches or more is dark yellowish brown
silty clay.

Included in this unit are about 10 percent Lytell soils, 5
percent Elochoman soils, 2 percent Boistfort and Bunker
soils, 2 percent Stimson soils, and 1 percent Swem soils.
Also included in some mapped areas is as much as 15
percent Astoria soils that have slopes of less than 8 percent
or more than 30 percent.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, Sitka spruce, and big leaf maple. On the
basis of a 100-year site curve, the mean site index is 180 for
Douglas-fir and 173 for western hemlock. On the basis of a
50-year site curve, the mean site index is 137 for Douglas-fir
and 122 for western hemlock. Yield tables indicate that the
mean annual increment at culmination (CMAI) for Douglas-fir
at age 60 is 191 cubic feet per acre per year, and for
western hemlock at age 50 it is 279 cubic feet per acre per
year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Careful
use of wheeled or tracked equipment reduces disturbance of
the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by western hemlock
and red alder occurs readily. If openings are made in the
canopy, invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include
Oregongrape, Oregon oxalis, salal, salmonberry, western
swordfern, and western brackenfern.

This map unit is in capability subclass IVe.

7-Astoria silt loam, 30 to 65 percent slopes. This
very deep, well drained soil is on uplands. It formed in
material derived from siltstone. Drainageways generally are
1,000 to 1,500 feet apart. The native vegetation is

mainly conifers. Elevation is 50 to 1,000 feet. The average
annual precipitation is 70 to 120 inches, the average annual
air temperature is about 50 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

Typically, the surface layer is very dark grayish brown silt
loam about 12 inches thick. The upper 12 inches of the
subsoil is dark yellowish brown silty clay loam, and the lower
part to a depth of 60 inches or more is dark yellowish brown
silty clay.

Included in this unit are about 10 percent Lytell soils, 5
percent Elochoman and Zenker soils, and 2 percent Boistfort
and Bunker soils. Also included in some mapped areas is as
much as 10 percent Astoria soils that have slopes of less
than 30 percent.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, Sitka spruce, and bigleaf maple. On the
basis of a 100-year site curve, the mean site index is 180 for
Douglas-fir and 173 for western hemlock. On the basis of a
50-year site curve, the mean site index is 137 for Douglas-fir
and 122 for western hemlock. Yield tables indicate that the
mean annual increment at culmination (CMAI) for Douglas-fir
at age 60 is 191 cubic feet per acre per year, and for
western hemlock at age 50 it is 279 cubic feet per acre per
year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Slumping
and road failures can occur in clear-cut areas. Steep yarding
paths, skid trails, and firebreaks are subject to rilling and
gullying unless they are adequately protected by water bars
or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by western hemlock
and red alder occurs readily. If openings are made in the
canopy, invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include
Oregongrape, Oregon oxalis, salal, salmonberry, western
swordfern, and western brackenfern.

This map unit is in capability subclass Vle.



8-Beaches. Beaches are long, narrow, nearly level strips
of sandy and gravelly material (fig. 13). They are above the
level of the mean tide but are swept by storm waves. They
are at the base of coastal bluffs or lowlands bordering the
Pacific Ocean, Grays Harbor, Willapa Bay, and at the mouth
of the Columbia River.

Beaches support no vegetation and are subject to
continual wave action during high tides and storms.

Included in this unit are small areas of Dune land and

Ocosta soils.

This unit is used for razor clam and butter clam

production, recreation areas, and wildlife habitat.

This map unit is in capability subclass Vlliw.

9-Bear Prairie silt loam, 0 to 3 percent slopes. This
very deep, well drained soil is on terraces. It formed

in old alluvium. The native vegetation is mainly grasses and
ferns and scattered conifers and hardwoods. Elevation is
20 to 300 feet. The average annual precipitation is 80 to
100 inches, the average annual air temperature is about 50
degrees F, and the average growing season (at 28
degrees) is 200 to 240 days.

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

Included in this unit is about 5 percent Arta soils.

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

Figure 13.-Beaches along the Pacific ocean between Copalis and Moclips.



Most areas of this unit are used as woodland. Some
areas are used for hay, pasture, and rural homesites.

Douglas-fir and red alder are the principal forest species
on this unit. Trees of limited extent include western hemlock,
Sitka spruce, and western redcedar. On the basis of a 100-
year site curve, the mean site index is 189 for Douglas-fir.
On the basis of a 50-year site curve, the mean site index is
137 for Douglas-fir and 106 for red alder. Yield tables
indicate that the mean annual increment at culmination
(CMAI) for Douglas-fir at age 60 is 199 cubic feet per acre
per year, and for red alder at age 40 it is 128 cubic feet per
acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by red alder and western
hemlock occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salmonberry,
salal, western brackenfern, vine maple, and western
swordfern.

This unit is well suited to hay and pasture. Restricting
grazing during wet periods helps to maintain the condition of
the pasture and soil.

This unit is well suited to homesite development. If the
unit is used for septic tank absorption fields, the limitation of
moderate permeability can be overcome by increasing the
size of the absorption field.

This map unit is in capability subclass llls.

10-Boistfort silt loam, 1 to 8 percent slopes. This very
deep, well drained soil is on uplands. It formed in material
derived from basalt. Drainageways generally are more than
1,500 feet apart. The native vegetation is mainly conifers.
Elevation is 100 to 1,800 feet. The average annual
precipitation is 70 to 110 inches, the average annual air
temperature is about 50 degrees F, and the average growing
season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of needles and
twigs about 4.5 inches thick. The surface layer is dark brown
silt loam about 12 inches thick. The upper 5 inches of the
subsoil is dark brown silty clay loam, and the lower part to a
depth of 60 inches or more is dark brown silty clay.

Included in this unit are about 5 percent Bunker soils and
2 percent Astoria, Elochoman, Katula, Lates, and Murnen
soils. Also included in some mapped areas is as much as 5
percent Boistfort soils that have slopes of more than 8
percent.

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

Most areas of this unit are used as woodland. Some
areas are used as rural homesites.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, and bigleaf maple. On the basis of a 100-
year site curve, the mean site index is 170 for Douglas-fir
and 161 for western hemlock. On the basis of a 50-year site
curve, the mean site index is 129 for Douglas-fir and 114 for
western hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
181 cubic feet per acre per year, and for western hemlock at
age 50 it is 256 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is readily available in areas of this unit,
generally at a depth of 5 to 10 feet.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by western hemlock
and red alder occurs readily. If openings are made in the
canopy, invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include
salmonberry, western swordfern, western brackenfern,
salal, and vine maple.

This unit is well suited to homesite development. If the
unit is used for septic tank absorption fields, the limitation of
moderate permeability can be overcome by increasing the
size of the absorption field.

This map unit is in capability subclass llle.

11-Boistfort silt loam, 8 to 30 percent slopes. This
very deep, well drained soil is on uplands. It formed in
material derived from basalt. Drainageways generally are
more than 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 100 to 1,800 feet. The average annual
precipitation is 70 to 110 inches, the average annual air
temperature is about 50 degrees F, and the average growing
season (at 28 degrees) is 200 to 240 days.



Typically, the surface is covered with a mat of needles
and twigs about 4.5 inches thick. The surface layer is dark
brown silt loam about 12 inches thick. The upper 5 inches of
the subsoil is dark brown silty clay loam, and the lower part
to a depth of 60 inches or more is dark brown silty clay.

Included in this unit are about 5 percent Bunker soils and
2 percent Astoria, Elochoman, Katula, Lates, Lytell,

Murnen, and Zenker soils. Also included in some mapped
areas is as much as 5 percent Boistfort soils that have
slopes of less than 8 percent or more than 30 percent.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, and bigleaf maple. On the basis of a 100-
year site curve, the mean site index is 170 for Douglas-fir
and 161 for western hemlock. On the basis of a 50-year site
curve, the mean site index is 129 for Douglas-fir and 114 for
western hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
181 cubic feet per acre per year, and for western hemlock at
age 50 it is 256 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
readily available in areas of this unit, generally at a depth of
5 to 10 feet. Steep cuts and fills erode readily unless a plant
cover is established. Careful use of wheeled or tracked
equipment reduces disturbance of the protective layer of
duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by western hemlock
and red alder occurs readily. If openings are made in the
canopy, invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include
salmonberry, western swordfern, western brackenfern,
salal, and vine maple.

This map unit is in capability subclass IVe.

12-Boistfort silt loam, 30 to 65 percent slopes. This
very deep, well drained soil is on uplands. It formed in
material derived from basalt. Drainageways generally are
1,000 to 1,500 feet apart. The native vegetation is

mainly conifers. Elevation is 100 to 1,800 feet. The average
annual precipitation is 70 to 110 inches, the average
annual air temperature is about 50 degrees F, and the
average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface is covered with a mat of needles
and twigs about 4.5 inches thick. The surface layer is dark
brown silt loam about 12 inches thick. The upper 5 inches of
the subsoil is dark brown silty clay loam, and the lower part
to a depth of 60 inches or more is dark brown silty clay.

Included in this unit are about 5 percent Bunker and
Katula soils and 2 percent Lates and Murnen soils. Also
included in some mapped areas is as much as 5 percent
Boistfort soils that have slopes of less than 30 percent.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red
alder, western redcedar, and bigleaf maple. On the basis of
a 100-year site curve, the mean site index is 170 for
Douglas-fir and 161 for western hemlock. On the basis of a
50-year site curve, the mean site index is 129 for Douglas-fir
and 114 for western hemlock. Yield tables indicate that the
mean annual increment at culmination (CMAI) for Douglas-fir
at age 60 is 181 cubic feet per acre per year, and for
western hemlock at age 50 it is 256 cubic feet per acre per
year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is readily available in areas of this unit,
generally at a depth of 5 to 10 feet. Steep cuts and fills
erode readily unless a plant cover is established. Slumping
and road failures can occur in clear-cut areas. Steep
yarding paths, skid trails, and firebreaks are subject to rilling
and gullying unless they are adequately protected by water
bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by western hemlock
and red alder occurs readily. If openings are made in the
canopy, invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include
salmonberry, western swordfern, western brackenfern,
salal, and vine maple.



This map unit is in capability subclass Vle.

13-Buckpeak silt loam, 8 to 30 percent slopes. This
deep, well drained soil is on foot slopes and shoulders of
uplands. It formed in residuum and colluvium derived from
siltstone and very fine sandstone. Drainageways generally
are 1,000 to 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 300 to 1,200 feet. The average annual
precipitation is 60 to 75 inches, the average annual air
temperature is about 50 degrees F, and the average growing
season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of needles
and twigs about 1 inch thick. The surface layer is very dark
grayish brown and dark brown silt loam about 20 inches
thick. The subsoil is dark yellowish brown silty clay loam
about 30 inches thick. Partly consolidated siltstone is at a
depth of about 50 inches. Depth to weathered bedrock
ranges from 40 to 60 inches or more. Soft angular siltstone
pebbles make up 15 to 20 percent of the surface layer and
35 to 60 percent of the subsoil.

Included in this unit are about 10 percent Melbourne soils
and 5 percent Centralia soils. Also included in some mapped
areas is as much as 10 percent Buckpeak soils that have
slopes of more than 30 percent.

Permeability of this Buckpeak soil is moderate. Available
water capacity is moderate. Effective rooting depth is 40 to
60 inches or more. Runoff is slow, and the hazard of water
erosion is slight.

This unit is used as woodland.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include red alder, western hemlock,
bigleaf maple, and western redcedar. On the basis of a
100-year site curve, the mean site index for Douglas-fir is
176, and on the basis of a 50-year site curve, the mean site
index is 133. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60
is 187 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Careful use
of wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by red alder occurs
readily. If openings are made in the

canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings.
Common forest understory species include Oregongrape,
western swordfern, salal, vine maple, and trailing blackberry.
This map unit is in capability subclass [Ve.

14-Buckpeak silt loam, 30 to 65 percent slopes. This
deep, well drained soil is on slumps of uplands. It formed in
residuum and colluvium derived from siltstone and very fine
sandstone. Drainageways generally are less than 1,000 feet
apart. The native vegetation is mainly conifers. Elevation is
300 to 1,200 feet. The average annual precipitation is 60 to
75 inches, the average annual air temperature is about 50
degrees F, and the average growing season (at 28 degrees)
is 200 to 240 days.

Typically, the surface is covered with a mat of needles
and twigs about 1 inch thick. The surface layer is very dark
grayish brown and dark brown silt loam about 16 inches
thick. The subsoil is dark yellowish brown silty clay loam
about 31 inches thick. Partly consolidated siltstone is at a
depth of about 47 inches. Depth to weathered bedrock
ranges from 40 to 60 inches or more. Soft angular siltstone
pebbles make up 15 to 20 percent of the surface layer and
35 to 60 percent of the subsoil.

Included in this unit are about 10 percent Melbourne soils
and 5 percent Centralia soils. Also included in some mapped
areas is as much as 15 percent Buckpeak soils that have
slopes of less than 30 percent or more than 65 percent.

Permeability of this Buckpeak soil is moderate. Available
water capacity is moderate. Effective rooting depth is 40 to
60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

This unit is used as woodland.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include red alder, western hemlock,
bigleaf maple, and western redcedar. On the basis of a
100-year site curve, the mean site index for Douglas-fir is
176, and on the basis of a 50-year site curve, the mean
site index is 133. Yield tables indicate that the mean
annual increment at culmination (CMAI) for Douglas-fir at
age 60 is 187 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Slumping
and road failures can occur in clear-cut areas. Steep yarding
paths, skid trails, and firebreaks are subject to rilling and
gullying unless



they are adequately protected by water bars or
vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If
seed trees are present, natural reforestation by red alder
occurs readily. If openings are made in the canopy, invading
brushy plants can prevent establishment of Douglas-fir
seedlings.

Common forest understory species include Oregongrape,
western swordfern, salal, vine maple, and trailing blackberry.

This map unit is in capability subclass Vle.

15-Buckpeak silt loam, 65 to 90 percent slopes. This
deep, well drained soil is on slumps of uplands. It formed in
residuum and colluvium derived from siltstone and very fine
sandstone. Drainageways generally are less than 1,000
feet apart. The native vegetation is mainly conifers.
Elevation is 300 to 1,200 feet. The average annual
precipitation is 60 to 75 inches, the average annual air
temperature is about 50 degrees F, and the average growing
season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of needles
and twigs about 1 inch thick. The surface layer is very dark
grayish brown and dark brown silt loam about 15 inches
thick. The subsoil is dark yellowish brown silty clay loam
about 25 inches thick. Partly consolidated siltstone is at a
depth of about 40 inches. Depth to weathered bedrock
ranges from 40 to 60 inches or more. Soft angular siltstone
pebbles make up 15 to 20 percent of the surface layer and
35 to 60 percent of the subsaoil.

Included in this unit is about 20 percent Buckpeak
soils that have slopes of less than 65 percent.

Permeability of this Buckpeak soil is moderate.

Available water capacity is moderate. Effective rooting
depth is 40 to 60 inches or more. Runoff is rapid, and
the hazard of water erosion is severe.

This unit is used as woodland.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include red alder, western hemlock,
bigleaf maple, and western redcedar. On the basis of a
100-year site curve, the mean site index for Douglas-fir is
176, and on the basis of a 50-year site curve, the mean
site index is 133. Yield tables indicate that the mean
annual increment at culmination (CMAI) for Douglas-fir at
age 60 is 187 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Cable yarding systems generally are used. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas
of this unit. Steep cuts and fills erode readily unless a plant
cover is established. Slumping and

road failures can occur in clear-cut areas. Steep yarding
paths, skid trails, and firebreaks are subject to rilling and
gullying unless they are adequately protected by water bars
or vegetation. Use of harvesting systems that lift logs
entirely off the ground reduces disturbance of the protective
layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by red alder occurs
readily. If openings are made in the canopy, invading brushy
plants can prevent establishment of Douglas-fir seedlings.

Common forest understory species include Oregongrape,
western swordfern, salal, vine maple, and trailing
huckleberry.

This map unit is in capability subclass Vlle.

16-Bunker silt loam, 5 to 30 percent slopes. This
deep, well drained soil is on side slopes of uplands. It
formed in colluvium derived from basalt. Drainageways
generally are more than 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is 100 to 1,800
feet. The average annual precipitation is 70 to 110 inches,
the average annual air temperature is about 50 degrees F,
and the average growing season (at 28 degrees) is 200 to
240 days.

Typically, the surface is covered with a mat of leaf litter
about 1 inch thick. The surface layer is black and dark
reddish brown silt loam about 13 inches thick. The subsoil
is dark yellowish brown and dark brown gravelly silt loam
about 37 inches thick. Fractured basalt is at a depth of
about 50 inches. Depth to basalt ranges from 40 to 60
inches or more.

Included in this unit are about 5 percent Boistfort and
Katula soils, 10 percent Squally soils, and 10 percent
Bunker soils that have slopes of more than 30 percent. Also
included in some mapped areas is as much as 2 percent
Lates, Murnen, and Swem soils.

Permeability of this Bunker soil is moderate. Available
water capacity is high. Effective rooting depth is 40 to 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red
alder, western redcedar, and bigleaf maple. On the basis of a
100-year site curve, the mean site index is 161 for Douglas-
fir and 156 for western hemlock. On the basis of a 50-year
site curve, the mean site index is 124 for Douglas-fir and
110 for western hemlock. Yield tables indicate that the mean
annual increment at culmination (CMAI) for Douglas-fir at age
65 is 171 cubic feet per acre per year, and for western
hemlock at age 50 it is 248 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked



equipment when the soil is wet causes ruts, soil
compaction, and damage to tree roots. When wet,
unsurfaced roads are soft and generally are impassable.
Rock for road construction is readily available in areas of
this unit, generally at a depth of 3 to 5 feet. Steep cuts and
fills erode readily unless a plant cover is established. Careful
use of wheeled or tracked equipment reduces disturbance of
the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by western hemlock
and red alder occurs readily. If openings are made in the
canopy, invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include red
huckleberry, salal, western swordfern, Oregon-grape, and
western brackenfern.

This map unit is in capability subclass Ve.

17-Bunker silt loam, 30 to 65 percent slopes. This
deep, well drained soil is on side slopes of uplands. It formed
in colluvium derived from basalt. Drainageways generally are
1,000 to 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 100 to 1,300 feet. The average annual
precipitation is 70 to 110 inches, the average annual air
temperature is about 50 degrees F, and the average growing
season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of leaf litter
about 1 inch thick. The surface layer is black and dark
reddish brown silt loam about 13 inches thick. The subsail
is dark yellowish brown and dark brown gravelly silt loam
about 37 inches thick. Fractured basalt is at a depth of
about 50 inches. Depth to basalt ranges from 40 to 60
inches or more.

Included in this unit are about 10 percent Katula soils, 5
percent Boistfort and Squally soils, and 10 percent Bunker
soils that have slopes of less than 30 percent or more than
65 percent. Also included in some mapped areas is as
much as 2 percent Swem soils.

Permeability of this Bunker soil is moderate. Available
water capacity is high. Effective rooting depth is 40 to 60
inches or more. Runoff is medium, and the hazard of water
erosion is moderate.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, and bigleaf maple. On the basis of a 100-
year site curve, the mean site index is 161 for Douglas-fir
and 156 for western hemlock. On the basis of a 50-year site
curve, the mean site index is 124 for Douglas-fir and 110 for
western hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 65 is
171 cubic feet per

acre per year, and for western hemlock at age 50 it is 248
cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
readily available in areas of this unit, generally at a depth of
3 to 5 feet. Steep cuts and fills erode readily unless a plant
cover is established. Slumping and road failures can occur in
clear-cut areas. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they are
adequately protected by water bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by western hemlock
and red alder occurs readily. If openings are made in the
canopy, invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include red
huckleberry, salal, western swordfern, Oregon-grape, and
western brackenfern.

This map unit is in capability subclass Vle.

18-Bunker silt loam, 65 to 90 percent slopes. This
deep, well drained soil is on side slopes of uplands. It
formed in colluvium derived from basalt. Drainageways
generally are less than 1,000 feet apart. The native
vegetation is mainly conifers. Elevation is 100 to 1,800 feet.
The average annual precipitation is 70 to 110 inches, the
average annual air temperature is about 50 degrees F, and
the average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface is covered with a mat of leaf litter
about 1 inch thick. The surface layer is black and dark
reddish brown silt loam about 13 inches thick. The subsail
is dark yellowish brown and dark brown gravelly silt loam
about 37 inches thick. Fractured basalt is at a depth of
about 50 inches. Depth to basalt ranges from 40 to 60
inches or more.

Included in this unit are about 15 percent Katula soils, 5
percent Squally soils, and 5 percent Bunker soils that have
slopes of less than 65 percent. Also included are some
mapped areas of as much as 2 percent Lates soils and
some areas of soils that are less than 40 inches deep to
bedrock.

Permeability of this Bunker soil is moderate. Available
water capacity is high. Effective rooting depth is 40 to 60
inches or more. Runoff is rapid, and the hazard of water
erosion is severe.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include



red alder, western redcedar, and bigleaf maple. On the basis
of a 100-year site curve, the mean site index is 161 for
Douglas-fir and about 156 for western hemlock. On the basis
of a 50-year site curve, the mean site index is 124 for
Douglas-fir and about 110 for western hemlock. Yield tables
indicate that the mean annual increment at culmination
(CMAI) for Douglas-fir at age 65 is 171 cubic feet per acre
per year, and for western hemlock at age 50 it is about 248
cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Cable yarding systems generally are used. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is readily available in areas of this
unit, generally at a depth of 3 to 5 feet. Steep cuts and fills
erode readily unless a plant cover is established. Slumping
and road failures can occur in clear-cut areas. Steep yarding
paths, skid trails, and firebreaks are subject to rilling and
gullying unless they are adequately protected by water bars
or vegetation. Use of harvesting systems that lift logs entirely
off the ground reduces disturbance of the protective layer of
duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by western hemlock
and red alder occurs readily. If openings are made in the
canopy, invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include red
huckleberry, salal, western swordfern, Oregon-grape, and
western brackenfern.

This map unit is in capability subclass Vlle.

19-Calawah silt loam, 1 to 8 percent slopes. This very
deep, well drained soil is on high terraces. It formed in
glaciofluvial sediment and valley fill material of mixed origin.
Drainageways generally are more than 1,500 feet apart. The
native vegetation is mainly conifers. Elevation is 100 to 400
feet. The average annual precipitation is 80 to 120 inches, the
average annual air temperature is about 48 degrees F, and
the average growing season (at 28 degrees) is 180 to 220
days.

Typically, the surface is covered with a mat of needles and
twigs about 1 inch thick. The surface layer is very dark
grayish brown and dark brown silt loam about 16 inches thick.
The subsoil to a depth of 60 inches or more is dark yellowish
brown silt loam.

Included in this unit are about 5 percent Mopang soils, 5
percent Newskah soils, and 2 percent Willapa soils. Also
included in some mapped areas is as much as 10 percent
Calawah soils that have slopes of more than 8 percent.

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

Most areas of this unit are used as woodland. Some
small areas are used for hay, pasture, or rural homesites.
Western hemlock is the principal forest species on this

unit. Trees of limited extent include western redcedar, Sitka
spruce, red alder, and Douglas-fir. On the basis of a 100-year
site curve, the mean site index for western hemlock is 157,
and on the basis of a 50-year site curve, the mean site index
is 111. Yield tables indicate that the mean annum increment
at culmination (CMAI) for western hemlock at age 50 is 249
cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting western hemlock and
Douglas-fir seedlings. If seed trees are present, natural
reforestation by western hemlock occurs readily. If openings
are made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock.

Common forest understory species include western
swordfern, salal, salmonberry, western brackenfern, and
trailing blackberry.

This unit is suited to hay and pasture. Restricting grazing
during wet periods helps to maintain the condition of the
pasture and soil. Adequate plant cover is required on this
unit to reduce soil erosion.

This unit is well suited to homesite development. If the unit
is used for septic tank absorption fields, the limitation of
moderate permeability can be overcome by increasing the
size of the absorption field.

This map unit is in capability subclass llle.

20-Calawah silt loam, 8 to 30 percent slopes. This
very deep, well drained soil is on concave side slopes of
terraces. It formed in glaciofluvial sediment and valley fill
material of mixed origin. Drainageways generally are 1,000 to
1,500 feet apart. The native vegetation is mainly conifers.
Elevation is sea level to 400 feet. The average annual
precipitation is 80 to 120 inches, the average annual air
temperature is about 48 degrees F, and the average growing
season (at 28 degrees) is 180 to 220 days.



Typically, the surface is covered with a mat of needles and
twigs about 1 inch thick. The surface layer is very dark
grayish brown and dark brown silt loam about 13 inches
thick. The subsoil to a depth of 60 inches or more is dark
yellowish brown silt loam.

Included in this unit are about 10 percent Mopang soils,
5 percent Newskah soils, and 2 percent Willapa soils. Also
included in some mapped areas is as much as 10 percent
Calawah soils that have slopes of less than 8 percent.

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

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include western redcedar, Sitka
spruce, red alder, and Douglas-fir. On the basis of a 100-year
site curve, the mean site index for western hemlock is 157,
and on the basis of a 50-year site curve, the mean site index
is 111. Yield tables indicate that the mean annual increment
at culmination (CMAI) for western hemlock at age 50 is 249
cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available in areas of this unit.
Steep cuts and fills erode readily unless a plant cover is
established. Careful use of wheeled or tracked equipment
reduces disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting western hemlock and
Douglas-fir seedlings. If seed trees are present, natural
reforestation by western hemlock occurs readily. If openings
are made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock.

Common forest understory species include western
swordfern, salal, salmonberry, western brackenfern, and
trailing blackberry.

This map unit is in capability subclass [Ve.

21-Calawabh silt loam, cool, 1 to 8 percent slopes.
This very deep, well drained soil is on high terraces. It formed
in glaciofluvial sediment and valley fill material of mixed
origin. Drainageways generally are more than 1,500 feet
apart. The native vegetation is mainly conifers. Elevation is
sea level to 200 feet. The average annual precipitation is 80
to 100 inches, the average annual air temperature is about 46
degrees F, and the

average growing season (at 28 degrees) is 180 to 220
days. This soil is subject to strong coastal winds and
prolonged seasonal fog cover.

Typically, the surface is covered with a mat of needles and
twigs about 1 inch thick. The surface layer is very dark
grayish brown and dark brown silt loam about 13 inches thick.
The subsoil to a depth of 60 inches or more is dark yellowish
brown silt loam.

Included in this unit are about 5 percent Mopang, cool,
soils; 5 percent Newskah soils; and 2 percent Willapa, cool,
soils. Also included in some mapped areas is as much as 10
percent Calawah, cool, soils that have slopes of more than 8
percent.

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

Most areas of this unit are used as woodland. Some
areas are used as homesites.

Western hemlock and Sitka spruce are the principal forest
species on this unit. Trees of limited extent include western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western hemlock
is 142, and on the basis of a 50-year site curve, the mean
site index is 101. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
55 is 220 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting western hemlock and
Douglas-fir seedlings. If seed trees are present, natural
reforestation by western hemlock occurs readily and by Sitka
spruce it occurs periodically. If openings are made in the
canopy, invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay reforestation by western
hemlock and Sitka spruce.

Common forest understory species include salal,
western swordfern, salmonberry, western brackenfern, and
trailing blackberry.

This unit is well suited to homesite development. If the
unit is used for septic tank absorption fields, the limitation of
moderate permeability can be overcome by increasing the
size of the absorption field.

This map unit is in capability subclass IVe.



22-Calawabh silt loam, cool, 8 to 30 percent slopes.
This very deep, well drained soil is on concave side slopes
of terraces. It formed in glaciofluvial sediment and valley fill
material of mixed origin. Drainageways generally are 1,000
to 1,500 feet apart. The native vegetation is mainly conifers.
Elevation is sea level to 200 feet. The average annual
precipitation is 80 to 100 inches, the average annual air
temperature is about 46 degrees F, and the average growing
season (at 28 degrees) is 180 to 220 days. This soil is
subject to strong coastal winds and prolonged seasonal fog
cover.

Typically, the surface is covered with a mat of needles and
twigs about 1 inch thick. The surface layer is very dark
grayish brown and dark brown silt loam about 13 inches
thick. The subsoil to a depth of 60 inches or more is dark
yellowish brown silt loam.

Included in this unit are about 5 percent Mopang, cool,
soils; 5 percent Newskah soils; and 2 percent Willapa, cool,
soils. Also included in some mapped areas is as much as 10
percent Calawah, cool, soils that have slopes of less than 8
percent.

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

This unit is used as woodland.

Western hemlock and Sitka spruce are the principal forest
species on this unit. Trees of limited extent include western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western
hemlock is 142, and on the basis of a 50-year site curve, the
mean site index is 101. Yield tables indicate that the mean
annual increment at culmination (CMAI) for western hemlock
at age 55 is 220 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Careful use
of wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting western hemlock and
Douglas-fir seedlings. If seed trees are present, natural
reforestation by western hemlock occurs readily and by
Sitka spruce it occurs periodically. If openings are made in
the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay
reforestation by western hemlock and Sitka spruce.

Common forest understory species include salal,
western swordfern, salmonberry, western brackenfern,
and trailing blackberry.

This map unit is in capability subclass IVe.

23-Carstairs very gravelly loam, 1 to 8 percent
slopes. This very deep, somewhat excessively drained soil
is on glacial outwash terraces. It formed in extremely
gravelly glacial outwash. The native vegetation is mainly
grasses, ferns, and scattered conifers. Elevation is 100 to
200 feet. The average annual precipitation is 70 to 80
inches, the average annual air temperature is 50 degrees F,
and the average growing season (at 28 degrees) is 200 to
240 days.

Typically, the surface layer is very dark brown very gravelly
loam about 14 inches thick. The subsoil is dark yellowish
brown extremely gravelly loamy sand about 14 inches thick.
The substratum to a depth of 60 inches or more is dark
grayish brown extremely gravelly sand.

Included in this unit are about 10 percent Lyre soils
and 3 percent Lyre Variant soils.

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

This unit is used as woodland. It is also used for hay and
pasture, as rural homesites, and as a source of gravel.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include Lodgepole pine, western
hemlock, western redcedar, and red alder. On the basis of
a 100-year site curve, the mean site index for Douglas-fir is
163, and on the basis of a 50-year site curve, the mean site
index is 123. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 65 is
173 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are slippery. Logging roads require suitable surfacing
for year-round use. Rounded gravel and cobbles for road
construction are readily available in areas of this unit. This
unit is well suited to year-round logging operations except
during short periods when the soil is wet. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling mortality is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by Douglas-fir occurs
infrequently. Droughtiness of the surface layer increases
seedling mortality. Seedlings planted in the less fertile
subsoil grow poorly and have poor vigor. If



openings are made in the canopy, invading brushy plants
can delay establishment of planted seedlings.

Common forest understory species include
Oregongrape, salal, Indian plum, western swordfern,
western brackenfern, and kinnikinnick.

This unit is poorly suited to hay and pasture. The main
limitations are the low available water capacity and low soil
fertility. Because the soil is droughty, applications of water
should be light and frequent. Sprinkler irrigation is a suitable
method. Water should be applied in amounts sufficient to
wet the root zone but small enough to minimize the
leaching of plant nutrients.

This unit is well suited to homesite development. Removal
of pebbles and cobbles in disturbed areas is needed for best
results in landscaping, particularly in areas used for lawns. In
summer, irrigation is needed for lawn grasses, shrubs, vines,
shade trees, and ornamental trees. Mulch, fertilizer, and
irrigation are needed to establish lawn grasses. If the density
of housing is moderate to high, community sewage systems
are needed to prevent contamination of water supplies as a
result of seepage from onsite sewage disposal systems.

This map unit is in capability subclass IVs.

24-Cathiamet silt loam, 1 to 8 percent slopes. This
very deep, well drained soil is on uplands. It formed in
material derived from sandstone. Drainageways
generally are more than 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is 50 to 1,500 feet.
The average annual precipitation is 50 to 70 inches, the
average annual air temperature is about 50 degrees F, and
the average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface layer is very dark grayish brown and
dark brown silt loam about 12 inches thick. The upper 10
inches of the subsoil is dark brown silt loam, and the lower
part to a depth of 60 inches or more is dark brown silty
clay loam.

Included in this unit is about 5 percent Germany and
Raught soils. Also included in some mapped areas are as
much as 3 percent Cathlamet soils that have slopes of
more than 8 percent and 5 percent soils that have a clay
layer at a depth of about 40 inches.

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

This unit is used mainly as woodland. It is also used
for hay, pasture, and rural homesites.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder
and western redcedar. On the basis of a 100-year site curve,
the mean site index is 173 for Douglas-fir and 163 for
western hemlock. On the basis of a 50-year site curve, the
mean site index is 131 for Douglas-fir and 115 for western
hemlock. Yield tables indicate that the

mean annual increment at culmination (CMAI) for Douglas-
fir at age 60 is 184 cubic feet per acre per year, and for
western hemlock at age 50 it is 260 cubic feet per acre per
year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by western hemlock
and red alder occurs readily. If openings are made in the
canopy, invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include western
swordfern, vine maple, red huckleberry, salal, and
western brackenfern.

This unit is well suited to hay and pasture. Restricting
grazing during wet periods helps to maintain the condition of
the pasture and soil. Adequate plant cover is required on
this unit to reduce soil erosion.

This unit is well suited to homesite development. If the
unit is used for septic tank absorption fields, the limitation of
moderate permeability can be overcome by increasing the
size of the absorption field.

This map unit is in capability subclass lle.

25-Cathlamet silt loam, 8 to 30 percent slopes. This
very deep, well drained soil is on shoulders and back
slopes of uplands. It formed in material derived from
sandstone. Drainageways generally are more than 1,500
feet apart. The native vegetation is mainly conifers.
Elevation is 50 to 1,500 feet. The average annual
precipitation is 50 to 70 inches, the average annual air
temperature is about 50 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

Typically, the surface layer is very dark grayish brown
and dark brown silt loam about 12 inches thick. The upper
10 inches of the subsoil is dark brown silt loam, and the
lower part to a depth of 60 inches or more is dark brown
silty clay loam.

Included in this unit is about 5. percent Germany and
Raught soils. Also included in some mapped areas are as
much as 5 percent Cathlamet soils that have slopes of
less than 8 percent or more than 30 percent and 2 percent
soils that have a clay layer at a depth of about 40 inches.



Permeability of this Cathlamet soil is moderate.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder
and western redcedar. On the basis of a 100-year site curve,
the mean site index is 173 for Douglas-fir and 163 for
western hemlock. On the basis of a 50-year site curve, the
mean site index is 131 for Douglas-fir and 115 for western
hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
184 cubic feet per acre per year, and for western hemlock at
age 50 it is 260 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Careful use
of wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by western hemlock
and red alder occurs readily. If openings are made in the
canopy, invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include western
swordfern, vine maple, red huckleberry, salal, and
western brackenfern.

This map unit is in capability subclass IVe.

26-Cathiamet silt loam, 30 to 65 percent slopes. This
very deep, well drained soil is on concave back slopes of
uplands. It formed in material derived from sandstone.
Drainageways generally are more than 1,500 feet apart. The
native vegetation is mainly conifers. Elevation is 50 to 1,500
feet. The average annual precipitation is 50 to 70 inches,
the average annual air temperature is about 50 degrees F,
and the average growing season (at 28 degrees) is 200 to
240 days.

Typically, the surface layer is very dark grayish brown and
dark brown silt loam about 12 inches thick. The upper 10
inches of the subsoil is dark brown silt loam, and the lower
part to a depth of 60 inches or more is dark brown silty clay
loam.

Included in this unit is about 5 percent Germany and
Raught soils. Also included in some mapped areas are as
much as 10 percent Cathlamet soils that have slopes

of less than 30 percent and 5 percent soils that have a clay
layer at a depth of about 40 inches.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder
and western redcedar. On the basis of a 100-year site curve,
the mean site index is 173 for Douglas-fir and 163 for
western hemlock. On the basis of a 50-year site curve, the
mean site index is 131 for Douglas-fir and 115 for western
hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
184 cubic feet per acre per year, and for western hemlock at
age 50 it is 260 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Slumping
and road failures can occur in clear-cut areas. Steep yarding
paths, skid trails, and firebreaks are subject to rilling and
gullying unless they are adequately protected by water bars
or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by western hemlock
and red alder occurs readily. If openings are made in the
canopy, invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include western
swordfern, vine maple, red huckleberry, salal, and western
brackenfern.

This map unit is in capability subclass Vle.

27-Centralia loam, 1 to 8 percent slopes. This very
deep, well drained soil is on broad ridgetops, small plateaus,
and shoulders. It formed in material derived from sandstone.
Drainageways generally are more than 1,500 feet apart. The
native vegetation is mainly conifers. Elevation is 200 to 1,200
feet. The average annual precipitation is 50 to 70 inches, the
average annual air temperature is about 51 degrees F, and
the average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface is covered with a mat of needles and
twigs about 3 inches thick. The surface layer is very dark
grayish brown and dark brown loam about 16



inches thick. The subsoil is dark yellowish brown and
dark brown clay loam about 34 inches thick. The
substratum to a depth of 60 inches or more is dark
brown loam.

Included in this unit are about 10 percent Buckpeak soils
and 5 percent Melbourne soils. Also included in some
mapped areas is as much as 10 percent Centralia soils that
have slopes of more than 8 percent.

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

Most areas of this unit are used as woodland. Some
small areas are used for hay, pasture, or rural homesites.
Douglas-fir is the principal forest species on this unit.

Trees of limited extent include red alder, western redcedar,
western hemlock, and bigleaf maple. On the basis of a
100-year site curve, the mean site index for Douglas-fir is
188, and on the basis of a 50-year site curve, the mean
site index is 140. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
198 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by red alder occurs
readily. If openings are made in the canopy, invading brushy
plants can prevent establishment of Douglas-fir seedlings.

Common forest understory species include western
brackenfern, western swordfern, salal, red huckleberry, and
Oregon-grape.

This unit is suited to hay and pasture. Restricting grazing
during wet periods helps to maintain the condition of the
pasture and soil. Adequate plant cover is required on this
unit to reduce soil erosion.

If this unit is used for homesite development, the main
limitation is shrink-swell potential. The effects of shrinking
and swelling can be minimized by using proper engineering
designs and backfilling with material that has low shrink-swell
potential. If this unit is used for septic tank absorption fields,
the limitation of moderate permeability can be overcome by
increasing the size of the absorption field.

This map unit is in capability subclass lle.

28-Centralia loam, 8 to 30 percent slopes. This very
deep, well drained soil is on back slopes of uplands. It
formed in material derived from sandstone. Drainageways
generally are more than 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is 200 to 1,100 feet.
The average annual precipitation is 50 to 70 inches, the
average annual air temperature is about 51 degrees F, and
the average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface is covered with a mat of needles
and twigs about 3 inches thick. The surface layer is very dark
grayish brown and dark brown loam about 14 inches thick.
The subsoil is dark yellowish brown and dark brown clay
loam about 36 inches thick. The substratum to a depth of 60
inches or more is dark brown loam.

Included in this unit are about 5 percent Melbourne soils
and 5 percent Buckpeak soils. Also included in some
mapped areas is as much as 10 percent Centralia soils that
have slopes of less than 8 percent or more than 30 percent.

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

This unit is used as woodland.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include red alder, western redcedar,
western hemlock, and bigleaf maple. On the basis of a
100-year site curve, the mean site index for Douglas-fir is
180, and on the basis of a 50-year site curve, the mean
site index is 135. Yield tables indicate that the mean
annual increment at culmination (CMAI) for Douglas-fir at
age 60 is 191 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Careful use
of wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by red alder occurs
readily. If openings are made in the canopy, invading brushy
plants can prevent establishment of Douglas-fir seedlings.

Common forest understory species include western
swordfern, western brackenfern, salal, red huckleberry,
and Oregon-grape.

This map unit is in capability subclass IVe.



29-Centralia loam, 30 to 65 percent slopes. This
very deep, well drained soil is on back slopes and foot
slopes of uplands. It formed in material derived from
sandstone. Drainageways generally are 1,000 to 1,500 feet
apart. The native vegetation is mainly conifers. Elevation is
200 to 1,000 feet. The average annual precipitation is 50
to 70 inches, the average annual air temperature is about
51 degrees F, and the average growing season (at 28
degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of needles
and twigs about 3 inches thick. The surface layer is very
dark grayish brown and dark brown loam about 10 inches
thick. The subsoil is dark yellowish brown and dark brown
clay loam about 38 inches thick. The substratum to a depth
of 60 inches or more is dark brown loam.

Included in this unit are about 15 percent Buckpeak soils
and 5 percent Melbourne soils. Also included in some
mapped areas is as much as 10 percent Centralia soils that
have slopes of less than 30 percent.

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

This unit is used as woodland.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include red alder, western redcedar,
western hemlock, and bigleaf maple. On the basis of a 100-
year site curve, the mean site index for Douglas-fir is 180,
and on the basis of a 50-year site curve, the mean site
index is 135. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
191 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available in areas of this unit.
Steep cuts and fills erode readily unless a plant cover is
established. Slumping and road failures can occur in clear-
cut areas. Steep yarding paths, skid trails, and firebreaks are
subject to rilling and gullying unless they are adequately
protected by water bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by red alder occurs
readily. If openings are made in the canopy, invading brushy
plants can prevent the establishment of Douglas-fir seedlings.

Common forest understory species include western
swordfern, western brackenfern, salal, red huckleberry,
and Oregon-grape.

This map unit is in capability subclass Vle.

30-Chehalis silt loam. This very deep, well drained soil
is on natural levees of flood plains. It formed in alluvium.
The slope is 0 to 3 percent. The native vegetation is mainly
conifers. Elevation is 50 to 200 feet. The average annual
precipitation is 50 to 70 inches, the average annual air
temperature is about 52 degrees F, the average growing
season (at 28 degrees) is 200 to 220 days, and the average
frost-free season (at 32 degrees) is 150 to 210 days.

Typically, the surface layer is very dark grayish brown
and dark brown silt loam about 12 inches thick. The upper
12 inches of the subsoil is dark brown silt loam, and the
lower 28 inches is dark brown silty clay loam. The
substratum to a depth of 60 inches or more is dark
yellowish brown silt loam.

Included in this unit are about 10 percent Newberg
soils, 10 percent Cloquato soils, and 5 percent Rennie
soils. Also included in some mapped areas is as much as
5 percent Salzer soils.

Permeability of this Chehalis soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. This soil is subject to occasional, brief periods of
flooding in winter.

Most areas of this unit are used for cultivated crops or for
hay or pasture (fig. 14). Some small areas are used as rural
homesites or woodland.

This unit is well suited to hay, pasture, and cultivated
crops. The main limitation is the hazard of flooding. Flooding
can be controlled by diking adjacent streams or diverting
upland runoff away from the area. Restricting grazing during
wet periods helps to maintain the condition of the pasture
and soil.

Sweet corn, corn silage, and peas are commonly grown
on this unit. In summer, irrigation is needed for maximum
production of most crops. Sprinkler irrigation is a suitable
method. Returning all crop residue and green manure crops
to the soil helps to maintain fertility and tilth.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include red alder, grand fir, western
redcedar, and bigleaf maple. On the basis of a 100-year site
curve, the mean site index for Douglas-fir is about 173, and
on the basis of a 50-year site curve, the mean site index is
about 130. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
about 184 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. Unsurfaced roads and skid trails are
soft and sticky, and they generally are impassable when wet.
Logging roads require suitable surfacing for year-round use.
Rock for



Figure 14.-Beef cattle on Chehalis silt loam. These soils are in Grays Harbor County.

road construction is not readily available in areas of this
unit.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If
seed trees are present, natural reforestation by red alder
occurs readily. Occasional, brief floods reduce root
respiration and seedling survival. If openings are made in
the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings.

Common forest understory species include western
swordfern, vine maple, western brackenfern,
Oregongrape, and trailing blackberry.

If this unit is used for homesite development, the main
limitation is the hazard of flooding. Dikes and channels that
have outlets for floodwater can be used to protect

buildings and onsite sewage disposal systems from
flooding. Roads and streets should be located above the
expected flood level.

This map unit is in capability subclass llw.

31-Cloquato silt loam. This very deep, well drained
soil is on natural levees of flood plains. It formed in
alluvium. The slope is 0 to 3 percent. The native vegetation
is mainly conifers. Elevation is 50 to 150 feet. The average
annual precipitation is 50 to 70 inches, the average annual
air temperature is about 52 degrees F, the average growing
season (at 28 degrees) is 200 to 220 days, and the average
frost-free season (at 32 degrees) is 150 to 210 days.

Typically, the surface layer is dark brown silt loam
about 36 inches thick. The upper 21 inches of the



underlying material is dark brown silt loam, and the lower part
to a depth of 60 inches or more is dark brown sandy loam.

Included in this unit are about 10 percent Chehalis
soils and 10 percent Newberg soils. Also included in
some mapped areas is as much as 5 percent Rennie
and Salzer soils.

Permeability of this Cloquato soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches
or more. Runoff is slow, and the hazard of water erosion is
slight. This soil is subject to occasional, very brief periods of
flooding in winter.

Most areas of this unit are used for cultivated crops or for
hay or pasture. Some small areas are used as rural
homesites or woodland.

This unit is well suited to hay, pasture, and cultivated
crops. The main limitation is the hazard of flooding. Flooding
can be controlled by diking adjacent streams or diverting
upland runoff away from the area. Restricting grazing during
wet periods helps to maintain the condition of the pasture
and soil.

Sweet corn, corn silage, and peas are commonly grown
on this unit. In summer, irrigation is needed for maximum
production of most crops. Sprinkler irrigation is a suitable
method. Returning all crop residue and green manure crops
to the soil helps to maintain fertility and tilth.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include red alder, western redcedar,
and bigleaf maple. On the basis of a 100-year site curve, the
mean site index for Douglas-fir is about 173, and on the
basis of a 50-year site curve, the mean site index is about
130. Yield tables indicate that the mean annual increment at
culmination (CMAI) for Douglas-fir at age 60 is about 184
cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. Unsurfaced roads and skid trails are
soft and sticky, and they generally are impassable when wet.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas
of this unit.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If
seed trees are present, natural reforestation by red alder
occurs readily. Occasional, very brief floods reduce root
respiration and seedling survival. If openings are made in
the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings.

Common forest understory species include willow, vine
maple, western brackenfern, Oregon-grape, and trailing
blackberry.

If this unit is used for homesite development, the main
limitation is the hazard of flooding. Dikes and channels that
have outlets for floodwater can be used to protect buildings
and onsite sewage disposal systems from flooding. Roads
and streets should be located above the expected flood
level.

This map unit is in capability subclass llw.

32-Copalis silt loam, 1 to 8 percent slopes. This
moderately deep, well drained soil is on glaciofluvial
terraces. It formed in material weathered from piedmont
glacial drift that includes local Olympic basalt, graywacke,
shale, and argillite. The native vegetation is mainly conifers.
Elevation is 30 to 800 feet. The average annual precipitation
is 80 to 140 inches, the average annual air temperature is
about 50 degrees F, and the average growing season (at 28
degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of needles,
bark, and moss about 1.5 inches thick. The surface layer is
dark reddish brown and dark brown silt loam about 11
inches thick. The subsoil is dark reddish brown silt loam
about 15 inches thick. The substratum is strong brown silt
loam about 12 inches thick. Dense glacial drift that crushes
to extremely gravelly loamy sand is at a depth of about 38
inches. Depth to the glacial drift ranges from 20 to 40
inches.

Included in this unit are about 20 percent Mopang soils,
5 percent Halbert and Nemah soils, 5 percent Hoquiam
and Le Bar soils, and 3 percent Nordby, O'Brien, and
Willaby soils. Also included is 10 percent Copalis soils
that have slopes of more than 8 percent.

Permeability of this Copalis soil is moderate to the dense
glacial drift and very slow through it. Available water
capacity is moderate. Effective rooting depth is 20 to 40
inches. Runoff is slow, and the hazard of water erosion is
slight. The effect of the drift layer on use and management
is similar to the effect of a hardpan.

Most areas of this unit are used as woodland. Some
small areas are used for hay, pasture, or rural homesites.
Douglas-fir and western hemlock are the principal forest

species on this unit. Trees of limited extent include Sitka
spruce, red alder, and western redcedar. On the basis of a
100-year site curve, the mean site index is 165 for Douglas-
fir and 159 for western hemlock. On the basis of a 50-year
site curve, the mean site index is 126 for Douglas-fir and
113 for western hemlock. Yield tables indicate that the mean
annual increment at culmination (CMAI) for Douglas-fir at
age 60 is 176 cubic feet per acre per year, and for western
hemlock at age 50 it is 252 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round



use. Rock for road construction is readily available in areas
of this unit. Careful use of wheeled or tracked equipment
reduces disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and delay natural regeneration of
western hemlock. Because rooting depth is restricted by the
underlying dense glacial drift, trees are subject to occasional
windthrow.

Common forest understory species include western
swordfern, western brackenfern, salal, vine maple, and
cascara buckthorn.

This unit is suited to hay and pasture. Restricting grazing
during wet periods helps to maintain the condition of the
pasture and soil. Adequate plant cover is required on this
unit to reduce soil erosion.

If this unit is used for homesite development, the main
limitation is the dense glacial drift at a depth of 20 to 40
inches. The glacial drift is rippable and therefore is not a
serious limitation for most engineering uses. Because of the
very slow permeability of the drift, onsite sewage disposal
systems often do not function properly.

This map unit is in capability subclass llle.

33-Copalis silt loam, 8 to 30 percent slopes. This
moderately deep, well drained soil is on glaciofluvial
terraces. It formed in weathered piedmont glacial drift that

includes local Olympic basalt, graywacke, shale, and argillite.

The native vegetation is mainly conifers. Elevation is 30 to
800 feet. The average annual precipitation is 80 to 140
inches, the average annual air temperature is about 50
degrees F, and the average growing season (at 28 degrees)
is 200 to 240 days.

Typically, the surface is covered with a mat of needles,
bark, and moss about 1.5 inches thick. The surface layer is
dark reddish brown and dark brown silt loam about 8 inches
thick. The subsoil is dark reddish brown silt loam about 17
inches thick. The substratum is strong brown silt loam about
12 inches thick. Dense glacial drift that crushes to extremely
gravelly loamy sand is at a depth of about 37 inches. Depth
to the glacial drift ranges from 20 to 40 inches.

Included in this unit are about 20 percent Mopang soils, 10
percent Hoquiam and Le Bar soils, and 3 percent Nordby,
O'Brien, and Willaby soils. Also included is 10 percent
Copalis soils that have slopes of less than 8 percent or
more than 30 percent.

Permeability of this Copalis soil is moderate to the dense
glacial drift and very slow through it. Available water
capacity is moderate. Effective rooting depth is 20 to 40
inches. Runoff is slow, and the hazard of water

erosion is slight. The effect of the drift layer on use and
management is similar to the effect of a hardpan.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include Sitka
spruce, red alder, and western redcedar. On the basis of a
100-year site curve, the mean site index is 165 for Douglas-
fir and 159 for western hemlock. On the basis of a 50-year
site curve, the mean site index is 126 for Douglas-fir and
113 for western hemlock. Yield tables indicate that the mean
annual increment at culmination (CMAI) for Douglas-fir at
age 60 is 176 cubic feet per acre per year, and for western
hemlock at age 50 it is 252 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is readily available in areas of this unit. Steep
cuts and fills erode readily unless a plant cover is
established. Careful use of wheeled or tracked equipment
reduces disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and delay natural regeneration of
western hemlock. Because rooting depth is restricted by the
underlying dense glacial drift, trees are subject to occasional
windthrow.

Common forest understory species include western
swordfern, western brackenfern, salal, vine maple, and
cascara buckthorn.

This map unit is in capability subclass IVe.

34-Copalis silt loam, 30 to 65 percent slopes. This
moderately deep, well drained soil is on glaciofluvial
terraces. It formed in weathered piedmont glacial drift that
includes local Olympic basalt, graywacke, shale, and
argillite. The native vegetation is mainly conifers. Elevation is
30 to 800 feet. The average annual precipitation is 80 to 140
inches, the average annual air temperature is about 50
degrees F, and the average growing season (at 28 degrees)
is 200 to 240 days.

Typically, the surface is covered with a mat of needles,
bark, and moss about 1.5 inches thick. The surface layer is
dark reddish brown and dark brown silt loam about 6 inches
thick. The subsoil is dark reddish brown silt loam about 15
inches thick. The substratum is strong brown silt loam
about 15 inches thick. Dense glacial drift that crushes to
extremely gravelly loamy



sand is at a depth of about 36 inches. Depth to the
glacial drift ranges from 20 to 40 inches.

Included in this unit are about 20 percent Mopang soils,
10 percent Hoquiam and Le Bar soils, and 5 percent Nordby
soils. Also included is 10 percent Copalis soils that have
slopes of less than 30 percent.

Permeability of this Copalis soil is moderate to the dense
glacial drift and very slow through it. Available water capacity
is moderate. Effective rooting depth is 20 to 40 inches.
Runoff is medium, and the hazard of water erosion is
moderate. The effect of the drift layer on use and
management is similar to the effect of a hardpan.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include Sitka
spruce, red alder, and western redcedar. On the basis of a
100-year site curve, the mean site index is 165 for Douglas-
fir and 159 for western hemlock. On the basis of a 50-year
site curve, the mean site index is 126 for Douglas-fir and 113
for western hemlock. Yield tables indicate that the mean
annual increment at culmination (CMAI) for Douglas-fir at age
60 is 176 cubic feet per acre per year, and for western
hemlock at age 50 it is 252 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked
equipment during harvesting; cable yarding systems
are safer and disturb the soil less. Using wheeled or
tracked equipment when the soil is wet causes ruts, soil
compaction, and damage to tree roots. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-
round use. Rock for road construction is readily available in
areas of this unit. Steep cuts and fills erode readily unless a
plant cover is established. Steep yarding paths, skid trails,
and firebreaks are subject to rilling and gullying unless they
are adequately protected by water bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and delay natural regeneration of
western hemlock. Because rooting depth is restricted by the
underlying dense glacial drift, trees are subject to occasional
windthrow.

Common forest understory species include western
swordfern, western brackenfern, salal, vine maple, and
cascara buckthorn.

This map unit is in capability subclass Vle.

35-Dune land. This very deep, dominantly excessively
drained land type consists of a ridge of dunes near the
ocean shore, an interdune area, and a ridge of dunes
inward from the ocean shore. Dunes

nearer the shore generally form a narrow ridge that is 5 to
30 feet high and is parallel to the coastline. The interdune
area is nearly level and has a water table that is at the
surface during the rainy season. The dunes inward from the
ocean shore form a ridge 20 to 60 feet high. The dunes are
constantly shifted by strong coastal winds.

Dune land formed in fine sand. The slope is 0 to 30
percent. The native vegetation is very sparse beachgrass.
Elevation is sea level to 60 feet. The average annual
precipitation is 60 to 80 inches, the average annual air
temperature is about 50 degrees F, the average growing
season (at 28 degrees) is 200 to 240 days, and the
average frost-free season (at 32 degrees) is 150 to 200
days.

A commonly observed profile of Dune land is grayish
brown fine sand to a depth of 60 inches or more.

Included in this unit is about 10 percent Westport soils.

Permeability of Dune land is dominantly very rapid.
Available water capacity is low. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is very severe.

This unit is used for recreation and as homesites.

This unit is poorly suited to homesite development. The
main limitations are the hazard of soil blowing and the high
water table in the interdune area. In some places,
excavation for houses and access roads exposes material
that is highly susceptible to soil blowing. Disturbed areas
around construction sites should be revegetated as soon as
possible to reduce soil blowing. Shifting sand can be
stabilized by planting beachgrass followed by Scotch-broom
and shore pine (fig. 15). In summer, irrigation is required for
lawn grasses, shrubs, vines, shade trees, and ornamental
trees. Mulch, fertilizer, and irrigation are needed to establish
lawn grasses. If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage.

This map unit is in capability subclass Vllle.

36-Elochoman silt loam, 1 to 8 percent slopes. This
very deep, well drained soil is on broad ridgetops, small
plateaus, and shoulders of uplands. It formed in material
derived from sandstone. Drainageways generally are more
than 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 100 to 1,800 feet. The average
precipitation is 70 to 120 inches, the average annual air
temperature is about 50 degrees F, and the average growing
season (at 28 degrees) is 200 to 240 days.

Typically, the surface layer is very dark brown and dark
brown silt loam about 21 inches thick. The subsoil to a
depth of 60 inches or more is yellowish brown silt loam.

Included in this unit are about 2 percent Astoria soils, 2
percent Montesa soils, and 2 percent Stimson soils.



Also included in some mapped areas is as much as 3
percent Elochoman soils that have slopes of more than 8
percent.

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

This unit is used mainly as woodland. It is also used as
rural homesites.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red
alder, western redcedar, Sitka spruce, and bigleaf maple. On
the basis of a 100-year site curve, the mean
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Figure 15.-Beachgrass on Dune land in Pacific County.

site index is 178 for Douglas-fir and for western hemlock.
On the basis of a 50-year site curve, the mean site index is
136 for Douglas-fir and 124 for western hemlock. Yield
tables indicate that the mean annual increment at
culmination (CMAI) for Douglas-fir at age 60 is 189 cubic
feet per acre per year, and for western hemlock at age 50 it
is 288 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable.



Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas
of this unit. Careful use of wheeled or tracked equipment
reduces disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal,
western swordfern, western brackenfern, vine maple,
and salmonberry.

This unit is well suited to homesite development. If the
unit is used for septic tank absorption fields, the limitation of
moderate permeability can be overcome by increasing the
size of the absorption field.

This map unit is in capability subclass llle.

37-Elochoman silt loam, 8 to 30 percent slopes. This
very deep, well drained soil is on back slopes of uplands. It
formed in material derived from sandstone. Drainageways
generally are more than 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is 100 to 1,800 feet.
The average annual precipitation is 70 to 120 inches, the
average annual air temperature is about 50 degrees F, and
the average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface layer is very dark brown and dark
brown silt loam about 18 inches thick. The subsoil to a
depth of 60 inches or more is yellowish brown silt loam.

Included in this unit are about 10 percent Zenker soils, 2
percent Lytell soils, and 5 percent Astoria soils. Also
included in some mapped areas is as much as 5 percent
Elochoman soils that have slopes of less than 8 percent or
more than 30 percent.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red
alder, western redcedar, Sitka spruce, and bigleaf maple. On
the basis of a 100-year site curve, the mean site index is
178 for Douglas-fir and for western hemlock. On the basis of
a 50-year site curve, the mean site index is 136 for Douglas-
fir and 124 for western hemlock. Yield tables indicate that
the mean annual increment at culmination (CMAI) for
Douglas-fir at age 60 is 189 cubic feet per acre per year,
and for western hemlock at age 50 it is 288 cubic feet per
acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Careful use
of wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal,
western swordfern, western brackenfern, vine maple,
and salmonberry.

This map unit is in capability subclass IVe.

38-Elochoman silt loam, 30 to 65 percent slopes.
This very deep, well drained soil is on back slopes and foot
slopes of uplands. It formed in material derived from
sandstone. Drainageways generally are 1,000 to 1,500 feet
apart. The native vegetation is mainly conifers. Elevation is
100 to 1,800 feet. The average annual precipitation is 70 to
120 inches, the average annual air temperature is about 50
degrees F, and the average growing season (at 28 degrees)
is 200 to 240 days.

Typically, the surface layer is very dark brown and dark
brown silt loam about 17 inches thick. The subsoil to a
depth of 60 inches or more is yellowish brown silt loam.

Included in this unit are about 10 percent Zenker soils
and 5 percent Astoria and Lytell soils. Also included in some
mapped areas is as much as 5 percent Elochoman soils that
have slopes of less than 30 percent.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, Sitka spruce, and bigleaf maple. On the
basis of a 100-year site curve, the mean site index is 178 for
Douglas-fir and for western hemlock. On the basis of a 50-
year site curve, the mean site index is 136 for Douglas-fir
and 124 for western hemlock. Yield tables indicate that the
mean annual increment at culmination (CMAI) for Douglas-
fir at age 60 is 189 cubic feet per acre per year, and for
western hemlock at age 50 it is 288 cubic feet per acre per
year.



The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Slumping
and road failures can occur in clear-cut areas. Steep yarding
paths, skid trails, and firebreaks are subject to rilling and
gullying unless they are adequately protected by water bars
or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal,
western swordfern, western brackenfern, vine maple, and
salmonberry.

This map unit is in capability subclass Vle.

39-Fluvaquents, tidal. This very deep, very poorly
drained soil is on flood plains and deltas. It formed in
alluvium. The slope is 0 to 1 percent. The native vegetation
is sparse grasses and salt tolerant plants. Elevation is sea
level to 10 feet. The average annual precipitation is 70 to
100 inches, the average annual air temperature is about 50
degrees F, and the average growing season (at 28 degrees)
is 200 to 240 days.

No single profile is representative of Fluvaquents, tidal,
but one commonly observed in the survey area has a dark
olive gray very fine sand surface layer about 6 inches thick.
The underlying material to a depth of 60 inches or more is
very dark gray loamy very fine sand. The underlying material
ranges from loamy very fine sand to silty clay.

Permeability of Fluvaquents, tidal, is slow to moderately
rapid. Available water capacity is moderately high. Effective
rooting depth is limited by a high water table that is between
a depth of 1 foot and the surface during periods of high tide.
Runoff is very slow, and the hazard of water erosion is
none. This soil is subject to frequent, very brief periods of
flooding during high tides.

This unit is used as wildlife habitat and for recreation.

This map unit is in capability subclass Vlliw.

40-Germany silt loam, 1 to 8 percent slopes. This very
deep, well drained soil is on broad, convex shoulders and

plateaus of uplands. It formed in loess and weathered basalt.

Drainageways generally are more

than 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 400 to 1,500 feet. The average
annual precipitation is 55 to 70 inches, the average
annual air temperature is about 50 degrees F, and the
average growing season (at 28 degrees) is 220 to 240
days.

Typically, the surface is covered with a mat of leaves and
twigs about 3 inches thick. The surface layer is dark brown
silt loam about 24 inches thick. The subsoil to a depth of 60
inches or more is dark brown silt loam.

Included in this unit are about 2 percent Raught and
Cathlamet soils and 2 percent Stimson soils. Also included
in some mapped areas is as much as 5 percent Germany
soils that have slopes of more than 8 percent.

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

Most areas of this unit are used as woodland. Some
areas are used for hay, pasture, or rural homesites.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, and bigleaf maple. On the basis of a 100-
year site curve, the mean site index is 163 for Douglas-fir
and 165 for western hemlock. On the basis of a 50-year site
curve, the mean site index is 125 for Douglas-fir and 116 for
western hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 65 is
173 cubic feet per acre per year, and for western hemlock
at age 50 it is 264 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is readily available in areas of this unit,
generally at a depth of 5 to 10 feet.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include western
swordfern, western brackenfern, salal, salmonberry, and
Oregon-grape.

This unit is suited to strawberries, cane fruit, nuts, and
grain.

This unit is suited to hay and pasture. Restricting grazing
during wet periods helps to maintain the condition of the
pasture and soil. Adequate plant cover is required on this
unit to reduce soil erosion.



This unit is well suited to homesite development. If the
unit is used for septic tank absorption fields, the limitation of
moderate permeability can be overcome by increasing the
size of the absorption field.

This map unit is in capability subclass lle.

41-Germany silt loam, 8 to 30 percent slopes. This
very deep, well drained soil is on convex shoulders of
uplands. It formed in loess and weathered basalt.
Drainageways generally are more than 1,500 feet apart. The
native vegetation is mainly conifers. Elevation is 400 to
1,500 feet. The average annual precipitation is 55 to 70
inches, the average annual air temperature is about 50
degrees F, and the average growing season (at 28 degrees)
is 220 to 240 days.

Typically, the surface is covered with a mat of leaves and
twigs about 3 inches thick. The surface layer is dark brown
silt loam about 26 inches thick. The subsoil to a depth of 60
inches or more is dark brown silt loam.

Included in this unit are about 5 percent Raught soils, 2
percent Cathlamet soils, 2 percent Stimson soils, and 5
percent Germany soils that have slopes of less than 8
percent or more than 30 percent.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, and bigleaf maple. On the basis of a 100-
year site curve, the mean site index is 163 for Douglas-fir
and 165 for western hemlock. On the basis of a 50-year site
curve, the mean site index is 125 for Douglas-fir and 116 for
western hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 65 is
173 cubic feet per acre per year, and for western hemlock at
age 50 it is 264 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is readily available in areas of this unit,
generally at a depth of 5 to 10 feet. Steep cuts and fills
erode readily unless a plant cover is established. Careful
use of wheeled or tracked equipment reduces disturbance
of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent

establishment of Douglas-fir seedlings and can delay
natural regeneration of western hemlock.

Common forest understory species include western
swordfern, western brackenfern, salal, salmonberry, and
Oregon-grape.

This map unit is in capability subclass IVe.

42-Germany silt loam, 30 to 65 percent slopes. This
very deep, well drained soil is on shoulders and back slopes
of uplands. It formed in loess and material weathered from
basalt. Drainageways generally are more than 1,500 feet
apart. The native vegetation is mainly conifers. Elevation is
400 to 1,500 feet. The average annual precipitation is 55 to
70 inches, the average annual air temperature is about 50
degrees F, and the average growing season (at 28 degrees)
is 220 to 240 days.

Typically, the surface is covered with a mat of leaves and
twigs about 3 inches thick. The surface layer is dark brown
silt loam about 20 inches thick. The subsoil to a depth of 60
inches or more is dark brown silt loam.

Included in this unit are about 10 percent Raught soils, 5
percent Cathlamet soils, and 3 percent Germany soils that
are gravelly below the surface layer or have fractured basalt
at a depth of less than 60 inches. Also included in some
mapped areas is as much as 5 percent Germany soils that
have slopes of less than 30 percent.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, and bigleaf maple. On the basis of a 100-
year site curve, the mean site index is 163 for Douglas-fir
and 165 for western hemlock. On the basis of a 50-year site
curve, the mean site index is 125 for Douglas-fir and 116 for
western hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 65 is
173 cubic feet per acre per year, and for western hemlock at
age 50 it is 264 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked
equipment during harvesting; cable yarding systems are
safer and disturb the soil less. Using wheeled or tracked
equipment when the soil is wet causes ruts, soil
compaction, and damage to tree roots. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is readily available in areas of
this unit, generally at a depth of 5 to 10 feet. Steep cuts
and fills erode readily unless a plant cover is established.
Steep yarding paths, skid trails, and firebreaks are subject
to rilling and gullying unless they are adequately protected
by water bars or vegetation.



Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent the establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include western
swordfern, western brackenfern, salal, salmonberry, and
Oregon-grape.

This map unit is in capability subclass Vle.

43-Grehalem silt loam. This very deep, well drained soil
is on natural levees of flood plains. It formed in alluvium.
The slope is 0 to 3 percent. The native vegetation is mainly
conifers. Elevation is 10 to 100 feet. The average annual
precipitation is 70 to 120 inches, the average annual air
temperature is about 50 degrees F, the average growing
season (at 28 degrees) is 180 to 220 days, and the average
frost-free season (at 32 degrees) is 150 to 200 days.

Typically, the surface layer is dark brown silt loam about 8
inches thick. The underlying material to a depth of 60 inches
or more is mainly dark brown and dark yellowish brown silty
clay loam. It is weakly stratified with very fine sandy loam to
clay loam.

Included in this unit are about 5 percent Nuby soils and
2 percent Humptulips soils. Also included in some
mapped areas is as much as 5 percent Aabab soils.

Permeability of this Grehalem soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches
or more. Runoff is slow, and the hazard of water erosion is
slight. This soil is subject to occasional, brief periods of
flooding in winter.

Most areas of this unit are used for cultivated crops or for
hay or pasture (fig. 16). Some areas are used as woodland
or rural homesites.

This unit is well suited to hay, pasture, and cultivated
crops. The main limitation is the hazard of flooding. Flooding
can be controlled by diking adjacent streams or diverting
upland runoff away from the area. Restricting grazing during
wet periods helps to maintain the condition of the pasture
and soil.

Corn silage is commonly grown on this unit. In summer,
irrigation is needed for maximum production of most crops.
Sprinkler irrigation is a suitable method. Returning all crop
residue to the soil and growing green manure crops help to
maintain fertility and tilth.

Douglas-fir and red alder are the principal forest species
on this unit. Trees of limited extent include western
hemlock, western redcedar, grand fir, and bigleaf maple. On
the basis of a 100-year site curve, the mean site index for
Douglas-fir is about 188, and on the basis of a 50-year site
curve, the mean site index is about 140. Yield tables
indicate that the mean annual

increment at culmination (CMAI) for Douglas-fir at age 60 is
about 198 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by red alder occurs readily.
Occasional, brief floods reduce root respiration and seedling
survival. If openings are made in the canopy, invading brushy
plants can prevent establishment of Douglas-fir seedlings.

Common forest understory species include
salmonberry, salal, Oregon-grape, red elderberry,
and western brackenfern.

If this unit is used for homesite development, the main
limitation is the hazard of flooding. Dikes and channels that
have outlets for floodwater can be used to protect buildings
and onsite sewage disposal systems from flooding. Roads
and streets should be located above the expected flood
level.

This map unit is in capability subclass Illw.

44-Halbert muck, 0 to 10 percent slopes. This
shallow, poorly drained soil is on glacial outwash plains. It
formed in glaciolacustrine sediment deposited over glacial
outwash. The native vegetation is mainly conifers. Elevation
is 50 to 500 feet. The average annual precipitation is 80 to
110 inches, the average annual air temperature is about 48
degrees F, and the average growing season (at 28 degrees)
is 180 to 220 days.

Typically, the surface is covered with a mat of needles
and twigs about 5 inches thick. The upper layer is black
muck about 11 inches thick. The next layer is mottled, very
dark brown and dark grayish brown silty clay loam about 15
inches thick over a dark reddish brown, indurated,
continuous iron pan about 1 inch thick. The next layer is
mottled, grayish brown silty clay loam about 7 inches thick.
Below this to a depth of 60 inches or more is olive gray
extremely gravelly sandy loam. Depth to the iron pan ranges
from 20 to 40 inches below the surface of the muck.

Included in this unit are about 5 percent O'Brien and
Papac soils, 5 percent Oyhut and Willaby soils, and 10
percent Nemah soils.

Permeability of this Halbert soil is moderately slow above
the iron pan and very slow through it. Available water
capacity is high. Effective rooting depth is limited by a
seasonal high water table that ranges from a depth of 6
inches to above the surface from October to May.



Figure 16.-Hay on Grehalem silt loam. These soils are in Grays Harbor County Area.

Runoff is slow or ponded, and the hazard of water
erosion is slight.

This unit is used as woodland.

This unit is poorly suited to timber production. Western
hemlock and Sitka spruce are the principal forest species.
Trees of limited extent include western redcedar, western
white pine, and shore pine. On the basis of a 100-year site
curve, the mean site index for western hemlock is about 98,
and on the basis of a 50-year site curve, the mean site
index is about 70. Yield tables indicate that the mean
annual increment at culmination (CMAI) for western
hemlock at age 50 is about 118 cubic feet per acre per
year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable.

Logging roads require suitable surfacing for year-round
use. Rounded gravel and cobbles for road construction
are readily available in areas of this unit. The seasonal
high water table and ponding restrict the use of equipment
to the dry summer months. Careful use of wheeled or
tracked equipment reduces disturbance of the protective
layer of duff.

Seedling establishment and the hazard of windthrow are
the main concerns in producing timber. Reforestation in
cutover areas can be accomplished by hand planting
western redcedar and Sitka spruce seedlings. If seed trees
are present, natural reforestation by western redcedar and
Sitka spruce occurs periodically. The seasonal high water
table and ponding reduce root respiration and cause
seedling mortality. If openings are made in the canopy,
invading brushy plants can prevent establishment of
seedlings and can delay natural



reforestation. The restricted rooting depth, caused by
poor drainage and the iron pan, frequently causes
windthrow.

Common forest understory species include salal,
evergreen huckleberry, red huckleberry, rush, and
salmonberry.

This map unit is in capability subclass Viw.

45-Hoquiam silt loam, 1 to 8 percent slopes. This
deep, well drained soil is on ground moraines of uplands. It
formed in old alluvium deposited over glacial drift. The native
vegetation is mainly conifers. Elevation is 100 to 900 feet.
The average annual precipitation is 80 to 130 inches, the
average annual air temperature is about 50 degrees F, and
the average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface is covered with a mat of moss,
twigs, and leaves about 3 inches thick. The surface layer is
dark reddish brown silt loam about 18 inches thick. The
upper 11 inches of the subsoil is reddish brown silt loam, the
next 17 inches is dark brown gravelly silt loam, and the lower
part is dark brown gravelly sandy loam about 8 inches thick.
Dense glacial drift is at a depth of about 54 inches. Depth to
the glacial drift ranges from 40 to 55 inches.

Included in this unit are about 10 percent Le Bar soils, 5
percent Copalis soils, and 5 percent Hoquiam soils that have
slopes of more than 8 percent.

Permeability of this Hoquiam soil is moderate to the dense
glacial drift and very slow through it. Available water capacity
is high. Effective rooting depth is 40 to 55 inches. Runoff is
slow, and the hazard of water erosion is slight. The effect of
the drift layer on use and management is similar to the effect
of a hardpan.

Most areas of this unit are used as woodland. Some
small areas are used for hay, pasture, or rural homesites.
Douglas-fir and western hemlock are the principal forest

species on this unit. Trees of limited extent include red alder
and western redcedar. On the basis of a 100-year site curve,
the mean site index is 170 for Douglas-fir and 159 for
western hemlock. On the basis of a 50-year site curve, the
mean site index is 127 for Douglas-fir and 113 for western
hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
181 cubic feet per acre per year, and for western hemlock at
age 50 it is 252 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rounded pebbles and
cobbles are readily available in areas of this unit. Careful
use of wheeled or tracked equipment reduces disturbance
of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be
accomplished by hand planting Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock and red alder occurs readily. If openings are made
in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock.

Common forest understory species include salal, red
huckleberry, western swordfern, western brackenfern, and
salmonberry.

This unit is suited to hay and pasture. Restricting grazing
during wet periods helps to maintain the condition of the
pasture and soil. Adequate plant cover is required on this
unit to reduce soil erosion.

If this unit is used for homesite development, the main
limitation is the glacial drift. The glacial drift is rippable;
therefore, it is not a serious limitation for most engineering
uses. Because of this restrictive layer, onsite sewage
disposal systems often fail or do not function properly.

This map unit is in capability subclass llle.

46-Hoquiam silt loam, 8 to 30 percent slopes. This
deep, well drained soil is on ground moraines of uplands. It
formed in old alluvium deposited over glacial drift. The native
vegetation is mainly conifers. Elevation is 100 to 900 feet.
The average annual precipitation is 80 to 130 inches, the
average annual air temperature is about 50 degrees F, and
the average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface is covered with a mat of moss,
twigs, and leaves about 3 inches thick. The surface layer is
dark reddish brown silt loam about 15 inches thick. The
upper 11 inches of the subsaoil is reddish brown silt loam, the
next 17 inches is dark brown gravelly silt loam, and the lower
part is dark brown gravelly sandy loam about 8 inches thick.
Dense glacial drift is at a depth of about 51 inches. Depth to
the glacial drift ranges from 40 to 55 inches.

Included in this unit are about 10 percent Le Bar soils, 5
percent Copalis soils, and 10 percent Hoquiam soils that
have slopes of less than 8 percent or more than 30
percent.

Permeability of this Hoquiam soil is moderate to the
dense glacial drift and very slow through it. Available water
capacity is high. Effective rooting depth is 40 to 55 inches.
Runoff is slow, and the hazard of water erosion is slight.
The effect of the drift layer on use and management is
similar to the effect of a hardpan.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder
and western redcedar. On the basis of a 100-year site curve,
the mean site index is 170 for Douglas-fir and 159 for
western hemlock. On the basis of a 50-year site curve, the
mean site index is 127 for Douglas-fir and



113 for western hemlock. Yield tables indicate that the mean
annual increment at culmination (CMAI) for Douglas-fir at
age 60 is 181 cubic feet per acre per year, and for western
hemlock at age 50 it is 252 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rounded pebbles and cobbles
are readily available in areas of this unit. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal, red
huckleberry, western swordfern, western brackenfern, and
salmonberry.

This map unit is in capability subclass [Ve.

47-Hoquiam silt loam, 30 to 65 percent slopes. This
deep, well drained soil is on ground moraines of uplands. It
formed in old alluvium deposited over glacial drift. The
native vegetation is mainly conifers. Elevation is 100 to 900
feet. The average annual precipitation is 80 to 130 inches,
the average annual air temperature is about 50 degrees F,
and the average growing season (at 28 degrees) is 200 to
240 days.

Typically, the surface is covered with a mat of moss, twigs,
and leaves about 3 inches thick. The surface layer is dark
reddish brown silt loam about 10 inches thick. The upper 15
inches of the subsoil is reddish brown silt loam, the next 12
inches is dark brown gravelly silt loam, and the lower part is
dark brown gravelly sandy loam about 8 inches thick. Dense
glacial drift is at a depth of about 45 inches. Depth to the
glacial drift ranges from 40 to 55 inches.

Included in this unit are about 10 percent Le Bar soils, 10
percent Copalis soils, and 15 percent Hoquiam soils that
have slopes of less than 30 percent.

Permeability of this Hoquiam soil is moderate to the dense
glacial drift and very slow through it. Available water
capacity is high. Effective rooting depth is 40 to 55 inches.
Runoff is medium, and the hazard of water erosion is
moderate. The effect of the drift layer on use and
management is similar to the effect of a hardpan.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include

red alder and western redcedar. On the basis of a 100-year
site curve, the mean site index is 170 for Douglas-fir and 159
for western hemlock. On the basis of a 50-year site curve,
the mean site index is 127 for Douglas-fir and 113 for
western hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
181 cubic feet per acre per year, and for western hemlock at
age 50 it is 252 cubic feet per acre per year.

The main limitation for harvesting timber is the steepness
of slope. Slope limits the use of wheeled or tracked
equipment during harvesting; cable yarding systems are
safer and disturb the soil less. When wet, unsurfaced roads
are soft and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rounded pebbles and
cobbles are readily available in areas of this unit. Steep cuts
and fills erode readily unless a plant cover is established.
Steep yarding paths, skid trails, and firebreaks are subject to
rilling and gullying unless they are adequately protected by
water bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal, red
huckleberry, western swordfern, western brackenfern, and
salmonberry.

This map unit is in capability subclass Vle.

48-Humptulips silt loam. This very deep, somewhat
excessively drained soil is on flood plains. It formed in
alluvium. The slope is 0 to 3 percent. The native vegetation
is mainly hardwoods. Elevation is 10 to 50 feet. The average
annual precipitation is 70 to 120 inches, the average annual
air temperature is about 49 degrees F, the average growing
season (at 28 degrees) is 180 to 220 days, and the average
frost-free season (at 32 degrees) is 150 to 200 days.
Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The upper 18 inches of the
underlying material is dark brown and dark yellowish
brown silt loam, and the lower part to a depth of 60
inches or more is dark yellowish brown extremely gravelly
sand.
Included in this unit are about 10 percent Grehalem
soils, 5 percent Aabab soils, and 5 percent Nuby soils.
Permeability of this Humptulips soil is moderate.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. This soil is subject to
frequent, very brief periods of flooding in winter.



Most areas of this unit are used for hay or pasture.
Some areas are used as woodland.

If this unit is used for hay and pasture, the main limitation
is the hazard of flooding. Flooding can be controlled by
diking adjacent streams or diverting upland runoff away from
the area. Restricting grazing during wet periods helps to
maintain the condition of the pasture and soil.

Red alder is the principal forest species on this unit.
Trees of limited extent include western hemlock, bigleaf
maple, and black cottonwood. On the basis of a 50-year site
curve, the mean site index for red alder is 93. Yield tables
indicate that the mean annual increment at culmination
(CMAI) for red alder at age 40 is 106 cubic feet per acre per
year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rounded pebbles and cobbles
are, readily available in areas of this unit. Frequent, very
brief floods restrict the use of equipment to the dry summer
months. Careful use of wheeled or tracked equipment
reduces disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. If seed trees are present, natural reforestation by red
alder occurs readily in cutover areas and by western
hemlock it occurs periodically. If openings are made in the
canopy, invading brushy plants can delay natural
reforestation.

Common forest understory species include
salmonberry, western swordfern, western brackenfern, red
elderberry, and deer fern.

This map unit is in capability subclass Illw.

49-llwaco silt loam, 1 to 8 percent slopes. This very
deep, well drained soil is on broad ridgetops, small
plateaus, and shoulders. It formed in material derived from
sandstone. Drainageways generally are more than 1,500
feet apart. The native vegetation is mainly conifers.
Elevation is sea level to 1,000 feet. The average annual
precipitation is 80 to 110 inches, the average annual air
temperature is about 48 degrees F, and the average
growing season (at 28 degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of needles,
twigs, moss, and roots about 2 inches thick. The surface
layer is dark brown silt loam about 17 inches thick. The
subsoil to a depth of 60 inches or more is dark yellowish
brown silt loam.

Included in this unit are about 2 percent Lebam soils, 2
percent Montesa soils, and 2 percent Stimson soils. Also
included in some mapped areas is as much as 3 percent
llwaco soils that have slopes of more than 8 percent.

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

Most areas of this unit are used as woodland (fig. 17).
Some areas are used as rural homesites.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Douglas-fir, red alder,
and western redcedar. On the basis of a 100-year site curve,
the mean site index for western hemlock is 153, and on the
basis of a 50-year site curve, the mean site index is 110.
Yield tables indicate that the mean annual increment at
culmination (CMAI) for western hemlock at age 50 is 243
cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal,
salmonberry, red huckleberry, vine maple, and western
swordfern.

This unit is well suited to homesite development.

This map unit is in capability subclass llle.

50-llwaco silt loam, 8 to 30 percent slopes. This very
deep, well drained soil is on back slopes of uplands. It
formed in material derived from sandstone. Drainageways
generally are more than 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is sea level to 1,000
feet. The average annual precipitation is 80 to 110 inches,
the average annual air temperature is about 48 degrees F,
and the average growing season (at 28 degrees) is 180 to
220 days.

Typically, the surface is covered with a mat of
needles, twigs, moss, and roots about 2 inches thick.

The surface layer is dark brown silt loam about 15
inches thick. The subsoil to a depth of 60 inches or more is
dark yellowish brown silt loam.

Included in this unit are about 10 percent Narel soils, 5
percent Palix and Lebam soils, and 10 percent llwaco soils
that have slopes of less than 8 percent or more than 30
percent.
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Permeability of this llwaco soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches
or more. Runoff is slow, and the hazard of water erosion is
slight.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Douglas-fir, red alder,
and western redcedar. On the basis of a 100-year site
curve, the mean site index for western hemlock is 153, and
on the basis of a 50-year site curve, the mean site index is
about 110. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is about 243 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet,

Figure 17.-Second growth western hemlock on Ilwaco silt loam, 1 to 8 percent slopes. These soils are in Pacific County.

unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas
of this unit. Steep cuts and fills erode readily unless a plant
cover is established. Careful use of wheeled or tracked
equipment reduces disturbance of the protective layer of
duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal,
salmonberry, red huckleberry, vine maple, and western
swordfern.



This map unit is in capability subclass [Ve.

51-llwaco silt loam, 30 to 65 percent slopes. This
very deep, well drained soil is on back slopes and foot
slopes of uplands. It formed in material derived from
sandstone. Drainageways generally are 1,000 to 1,500
feet apart. The native vegetation is mainly conifers.
Elevation is sea level to 1,000 feet. The average annual
precipitation is 80 to 110 inches, the average annual air
temperature is about 48 degrees F, and the average
growing season (at 28 degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of
needles, twigs, moss, and roots about 2 inches thick.

The surface layer is dark brown silt loam about 12
inches thick. The subsoil to a depth of 60 inches or more is
dark yellowish brown silt loam.

Included in this unit are about 10 percent Narel soils
and 5 percent Lebam and Palix soils. Also included in
some mapped areas is as much as 5 percent llwaco soils
that have slopes of less than 30 percent.

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

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Douglas-fir, red alder,
and western redcedar. On the basis of a 100-year site curve,
the mean site index for western hemlock is 153, and on the
basis of a 50-year site curve, the mean site index is 110.
Yield tables indicate that the mean annual increment at
culmination (CMAI) for western hemlock at age 50 is 243
cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available in areas of this unit.
Steep cuts and fills erode readily unless a plant cover is
established. Steep yarding paths, skid trails, and firebreaks
are subject to rilling and gullying unless they are adequately
protected by water bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal,
salmonberry, red huckleberry, vine maple, and western
swordfern.

This map unit is in capability subclass Vle.

52-llwaco silt loam, cool, 1 to 8 percent slopes.
This very deep, well drained soil is on broad ridgetops,
small plateaus, and shoulders. It formed in material derived
from sandstone. Drainageways generally are more than
1,500 feet apart. The native vegetation is mainly conifers.
Elevation is sea level to 1,000 feet. The average annual
precipitation is 80 to 110 inches, the average annual air
temperature is about 46 degrees F, and the average
growing season (at 28 degrees) is 180 to 220 days. This
soil is subject to strong coastal winds and prolonged
seasonal fog cover.

Typically, the surface is covered with a mat of
needles, twigs, moss, and roots about 2 inches thick. The
surface layer is dark brown silt loam about 17 inches thick.
The subsoil to a depth of 60 inches or more is dark
yellowish brown silt loam.

Included in this unit are about 2 percent Lebam, cool,
soils; 2 percent Montesa soils; and 2 percent Stimson soils.
Also included in some mapped areas is as much as 3
percent llwaco, cool, soils that have slopes of more than 8
percent.

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

Most areas of this unit are used as woodland. Some
areas are used as rural homesites.

Western hemlock and Sitka spruce are the principal forest
species on this unit. Trees of limited extent include western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western
hemlock is 138, and on the basis of a 50-year site curve, the
mean site index is 99. Yield tables indicate that the mean
annual increment at culmination (CMAI) for western
hemlock at age 50 is 214 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock occurs readily and by Sitka spruce it
occurs periodically. If openings are made



in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay
reforestation by western hemlock and Sitka spruce.
Common forest understory species include salal,
salmonberry, red huckleberry, vine maple, and western
swordfern.
This unit is well suited to homesite development.
This map unit is in capability subclass IVe.

53-llwaco silt loam, cool, 8 to 30 percent slopes. This
very deep, well drained soil is on back slopes of uplands. It
formed in material derived from sandstone. Drainageways
generally are more than 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is sea level to 1,000
feet. The average annual precipitation is 80 to 110 inches,
the average annual air temperature is about 46 degrees F,
and the average growing season (at 28 degrees) is 180 to
220 days. This soil is subject to strong coastal winds and
prolonged seasonal fog cover.

Typically, the surface is covered with a mat of
needles, twigs, moss, and roots about 2 inches thick.

The surface layer is dark brown silt loam about 15
inches thick. The subsoil to a depth of 60 inches or more is
dark yellowish brown silt loam.

Included in this unit are about 10 percent Narel soils and 5
percent Palix, cool, soils and Lebam, cool, soils. Also
included is about 10 percent llwaco, cool, soils that have
slopes of less than 8 percent or more than 30 percent.

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

This unit is used as woodland.

Western hemlock and Sitka spruce are the principal forest
species on this unit. Trees of limited extent include western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western
hemlock is 138, and on the basis of a 50-year site curve, the
mean site index is 99. Yield tables indicate that the mean
annual increment at culmination (CMAI) for western hemlock
at age 50 is 214 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available in areas of this unit.
Steep cuts and fills erode readily unless a plant cover is
established. Careful use of wheeled or tracked equipment
reduces disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and

Douglas-fir seedlings. If seed trees are present, natural
reforestation by western hemlock occurs readily and by
Sitka spruce it occurs periodically. If openings are made in
the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay
reforestation by western hemlock and Sitka spruce.

Common forest understory species include salal,
salmonberry, red huckleberry, vine maple, and western
swordfern.

This map unit is in capability subclass IVe.

54-llwaco silt loam, cool, 30 to 65 percent slopes.
This very deep, well drained soil is on back slopes and foot
slopes of uplands. It formed in material derived from
sandstone. Drainageways generally are 1,000 to 1,500 feet
apart. The native vegetation is mainly conifers. Elevation is
sea level to 1,000 feet. The average annual precipitation is
80 to 110 inches, the average annual air temperature is
about 46 degrees F, and the average growing season (at 28
degrees) is 180 to 220 days. This soil is subject to strong
coastal winds and prolonged seasonal fog cover.

Typically, the surface is covered with a mat of
needles, twigs, moss, and roots about 2 inches thick.

The surface layer is dark brown silt loam about 12
inches thick. The subsoil to a depth of 60 inches or more is
dark yellowish brown silt loam.

Included in this unit are about 10 percent Narel soils and
5 percent Lebam, cool, soils and Palix, cool, soils. Also
included in some mapped areas is as much as 5 percent
llwaco, cool, soils that have slopes of less than 30 percent.

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

This unit is used as woodland.

Western hemlock and Sitka spruce are the principal forest
species on this unit. Trees of limited extent include western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western
hemlock is 138, and on the basis of a 50-year site curve, the
mean site index is 99. Yield tables indicate that the mean
annual increment at culmination (CMAI) for western
hemlock at age 50 is 214 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Steep
yarding paths,



skid trails, and firebreaks are subject to rifling and gullying
unless they are adequately protected by water bars or
vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock occurs readily and by Sitka spruce it
occurs periodically. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay reforestation by
western hemlock and Sitka spruce.

Common forest understory species include salal,
salmonberry, red huckleberry, vine maple, and western
swordfern.

This map unit is in capability subclass Vle.

55-Juno sandy loam. This very deep, somewhat
excessively drained soil is on flood plains. It formed in
alluvium derived from glacial sediment. The slope is 0 to 3
percent. The native vegetation is mainly conifers. Elevation
is 100 to 300 feet. The average annual precipitation is 70 to
100 inches, the average annual air temperature is about 50
degrees F, and the average growing season (at 28 degrees)
is 200 to 240 days.

Typically, the surface layer is very dark grayish brown
sandy loam about 12 inches thick. The upper 6 inches of the
underlying material is dark grayish brown gravelly sand, and
the lower part to a depth of 60 inches or more is dark
grayish brown and yellowish brown extremely gravelly sand.

Included in this unit is about 10 percent Humptulips
soils. Also included are small areas of soils that are in the
120-inch rainfall zone.

Permeability of this Juno soil is rapid. Available water
capacity is low. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.
This soil is subject to frequent, very brief periods of flooding
in winter.

Most areas of this unit are used as woodland. A few
areas are used for hay and pasture.

Red alder is the principal forest species on this unit. Trees
of limited extent include black cottonwood and bigleaf
maple. On the basis of a 50-year site curve, the mean site
index for red alder is 106. Yield tables indicate that the
mean annual increment at culmination (CMAI) for red alder
at age 40 is 128 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rounded gravel and cobbles
for road construction are readily available in areas of this
unit. Frequent, very brief floods restrict the use of equipment
during winter.

Careful use of wheeled or tracked equipment reduces
disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. If seed trees are present, natural reforestation by red
alder occurs readily in cutover areas. Frequent, very brief
floods reduce root respiration and cause seedling mortality. If
openings are made in the canopy, invading brushy plants
can delay reforestation by red alder.

Common forest understory species include salmonberry,
stinging nettle, buttercup, horsetail, and pig-a-back plant.

If this unit is used for hay and pasture, the main
limitations are the hazard of flooding and the low available
water capacity. Flooding can be controlled by diking
adjacent streams or diverting upland runoff away from the
area. Because the soil in this unit is droughty, applications
of irrigation water should be light and frequent. Sprinkler
irrigation is a suitable method. Water should be applied in
amounts sufficient to wet the root zone but small enough to
minimize the leaching of plant nutrients.

This map unit is in capability subclass IVw.

56-Katula very cobbly loam, 5 to 30 percent slopes.
This moderately deep, well drained soil is on narrow
ridgetops, shoulders, and back slopes of uplands. It formed
in colluvium and residuum derived from basalt.
Drainageways generally are 1,000 to 1,500 feet apart. The
native vegetation is mainly conifers. Elevation is 1,100 to
2,200 feet. The average annual precipitation is 70 to 120
inches, the average annual air temperature is about 48
degrees F, and the average growing season (at 28 degrees)
is 180 to 220 days.

Typically, the surface is covered with a mat of needles and
twigs about 7 inches thick. The upper 3 inches of the
surface layer is dark reddish brown very cobbly loam, and
the lower 10 inches is dark reddish brown extremely cobbly
loam. The subsoil is dark reddish brown and dark brown
extremely cobbly clay loam about 19 inches thick. Fractured
basalt is at a depth of about 32 inches. Depth to bedrock
ranges from 20 to 40 inches.

Included in this unit are about 10 percent Bunker soils, 3
percent Boistfort soils, and 2 percent Lates and Murnen
soils. Also included in some mapped areas are as much as
5 percent Katula soils that have slopes of more than 30
percent and 2 percent Rock outcrop.

Permeability of this Katula soil is moderate. Available
water capacity is low. Effective rooting depth is 20 to 40
inches. Runoff is slow, and the hazard of water erosion is
slight.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red
alder, bigleaf maple, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index is 143 for Douglas-
fir and 145 for western hemlock. On the



basis of a 50-year site curve, the mean site index is 108 for
Douglas-fir and 104 for western hemlock. Yield tables
indicate that the mean annual increment at culmination
(CMAI) for Douglas-fir at age 65 is 149 cubic feet per acre
per year, and for western hemlock at age 50 it is 228 cubic
feet per acre per year.

The main limitation for harvesting timber is cobbles on the
surface, which can hinder ground-skidding harvesting
operations. Logging roads require suitable surfacing for year-
round use. Rock for road construction is readily available in
areas of this unit. This unit is well suited to year-round
logging operations. Careful use of wheeled or tracked
equipment reduces disturbance of the protective layer of duff.

Seedling mortality is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock occurs
periodically. Droughtiness of the surface layer increases
seedling mortality, particularly on south- and southwest-
facing slopes. Seedling mortality is higher on ridgetops,
which are subject to strong, persistent winds. Areas on
ridgetops are less productive than other areas of the unit.
Seedlings planted in the less fertile subsoil grow poorly and
have poor vigor. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock. Because the rooting depth is restricted by
the underlying fractured bedrock, trees are subject to
occasional windthrow.

Common forest understory species include salal,
Oregon-grape, red huckleberry, western swordfern, and
western brackenfern.

This map unit is in capability subclass Vis.

57-Katula very cobbly loam, 30 to 65 percent
slopes. This moderately deep, well drained soil is on narrow
ridgetops and back slopes of uplands. It formed in colluvium
and residuum derived from basalt. Drainageways generally
are 1,000 to 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 1,100 to 2,200 feet. The average
annual precipitation is 70 to 120 inches, the average annual
air temperature is about 48 degrees F, and the average
growing season (at 28 degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of needles
and twigs about 7 inches thick. The upper 3 inches of the
surface layer is dark reddish brown very cobbly loam, and
the lower 10 inches is dark reddish brown extremely cobbly
loam. The subsoil is dark reddish brown and dark brown
extremely cobbly clay loam about 19 inches thick. Fractured
basalt is at a depth of about 32 inches. Depth to bedrock
ranges from 20 to 40 inches.

Included in this unit are about 10 percent Bunker soils, 3
percent Boistfort soils, and 2 percent Lates and Murnen
soils. Also included in some mapped areas are as much as 5
percent Katula soils that have slopes of

less than 30 percent or more than 65 percent and 4
percent Rock outcrop.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red
alder, bigleaf maple, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index is 143 for Douglas-
fir and 145 for western hemlock. On the basis of a 50-year
site curve, the mean site index is 108 for Douglas-fir and 104
for western hemlock. Yield tables indicate that the mean
annual increment at culmination (CMAI) for Douglas-fir at
age 65 is 149 cubic feet per acre per year, and for western
hemlock at age 50 it is 228 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked
equipment during harvesting; cable yarding systems are
safer and disturb the soil less. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is readily available in areas of this unit. Steep
yarding paths, skid trails, and firebreaks are subject to rilling
and gullying unless they are adequately protected by water
bars or vegetation.

Seedling mortality is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock occurs
periodically. Droughtiness of the surface layer increases
seedling mortality, particularly on south- or southwest-facing
slopes. Seedling mortality is higher on ridgetops, which are
subject to strong, persistent winds. Areas on ridgetops are
less productive than other areas of the unit. Seedlings
planted in the less fertile subsoil grow poorly and have poor
vigor. If openings are made in the canopy, invading brushy
plants can prevent establishment of Douglas-fir seedlings
and can delay natural regeneration of western hemlock.
Because the rooting depth is restricted by the underlying
fractured bedrock, trees are subject to occasional
windthrow.

Common forest understory species include salal,
Oregon-grape, red huckleberry, western swordfern, and
western brackenfern.

This map unit is in capability subclass Vls.

58-Katula very cobbly loam, 65 to 90 percent
slopes. This moderately deep, well drained soil is on
narrow ridgetops and back slopes of uplands. It formed in
colluvium and residuum derived from basalt. Drainageways
generally are 1,000 to 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is 1,100 to 2,200
feet. The average annual precipitation is 70 to 120 inches,
the average annual air, temperature is



about 48 degrees F, and the average growing season (at 28
degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of needles
and twigs about 7 inches thick. The upper 3 inches of the
surface layer is dark reddish brown very cobbly loam, and the
lower 10 inches is dark reddish brown extremely cobbly
loam. The subsoil is dark reddish brown and dark brown
extremely cobbly clay loam about 19 inches thick. Fractured
basalt is at a depth of about 32 inches. Depth to bedrock
ranges from 20 to 40 inches.

Included in this unit are about 10 percent Bunker soils, 5
percent Katula soils that have slopes of less than 65
percent, and 5 percent Rock outcrop.

Permeability of this Katula soil is moderate. Available
water capacity is low. Effective rooting depth is 20 to 40
inches. Runoff is rapid, and the hazard of water erosion is
severe.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
bigleaf maple, and Pacific silver fir. On the basis of a 100-
year site curve, the mean site index is 143 for Douglas-fir
and 145 for western hemlock. On the basis of a 50-year site
curve, the mean site index is 108 for Douglas-fir and 104 for
western hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 65 is
149 cubic feet per acre per year, and for western hemlock at
age 50 it is 228 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Cable yarding systems generally are used. Logging
roads require suitable surfacing for year-round use. Rock for
road construction is readily available in areas of this unit.
Steep cuts and fills erode readily unless a plant cover is
established. Steep yarding paths, skid trails, and firebreaks
are subject to rilling and gullying unless they are adequately
protected by water bars or vegetation. Use of harvesting
systems that lift logs entirely off the ground reduces
disturbance of the protective layer of duff.

Seedling mortality is the main concern in producing timber.
Reforestation in cutover areas can be accomplished by
hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock occurs
periodically. Droughtiness of the surface layer increases
seedling mortality, particularly on south- or southwest-facing
slopes. Seedling mortality is higher on ridgetops, which are
subject to strong, persistent winds. Areas on ridgetops are
less productive than other areas of the unit. Seedlings
planted in the less fertile subsoil grow poorly and have poor
vigor. If openings are made in the canopy, invading brushy
plants can prevent establishment of Douglas-fir seedlings
and can delay natural regeneration of western hemlock.
Because the rooting depth is restricted by the underlying
fractured bedrock, trees are subject to occasional
windthrow.

Common forest understory species include salal,
Oregon-grape, red huckleberry, western swordfern,
and western brackenfern.

This map unit is in capability subclass Vlis.

59-Knappton silt loam, 8 to 30 percent slopes. This
deep, well drained soil is on side slopes of uplands. It
formed in colluvium derived from basalt. Drainageways
generally are 1,000 to 1,500 feet apart. The native vegetation
is mainly conifers. Elevation is 100 to 1,800 feet. The
average annual precipitation is 80 to 120 inches, the average
annual air temperature is about 48 degrees F, and the
average growing season (at 28 degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 1 inch thick. The surface layer is dark
brown and dark reddish brown silt loam about 12 inches
thick. The upper 12 inches of the subsoil is reddish brown
gravelly silt loam, and the lower part is dark brown and
strong brown gravelly silty clay loam about 19 inches thick.
Weathered, fractured basalt is at a depth of about 43
inches. Depth to bedrock ranges from 40 to 60 inches or
more.

Included in this unit are about 10 percent Squally soils, 5
percent Vesta and Traham soils, and 10 percent Knappton
soils that have slopes of more than 30 percent. Also
included in some mapped areas is as much as 2 percent
Lates, Murnen, and Swem soils.

Permeability of this Knappton soil is moderate. Available
water capacity is high. Effective rooting depth is 40 to 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Douglas-fir, red alder,
Sitka spruce, and western redcedar. On the basis of a 100-
year site curve, the mean site index for western hemlock is
146, and on the basis of a 50-year site curve, the mean site
index is 104. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is 230 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
readily available in areas of this unit, generally at a depth of
3 to 5 feet. Steep cuts and fills erode readily unless a plant
cover is established. Careful use of wheeled or tracked
equipment reduces disturbance of the protective layer of
duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and



Douglas-fir seedlings. If seed trees are present, natural
reforestation by western hemlock occurs readily. Seedling
mortality is higher on ridgetops, which are subject to strong,
persistent winds. Areas on ridgetops are less productive
than other areas of the unit. If openings are made in the
canopy, invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal,
salmonberry, western swordfern, red huckleberry, and
red elderberry.

This map unit is in capability subclass IVe.

60-Knappton silt loam, 30 to 65 percent slopes. This
deep, well drained soil is on side slopes of uplands. It
formed in colluvium derived from basalt. Drainageways
generally are 1,000 to 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is 100 to 1,800 feet.
The average annual precipitation is 80 to 120 inches, the
average annual air temperature is about 48 degrees F, and
the average growing season (at 28 degrees) is 180 to 220
days.

Typically, the surface is covered with a mat of
needles, twigs, and moss about 1 inch thick. The surface
layer is dark brown and dark reddish brown sift loam about
11 inches thick. The upper 12 inches of the subsoil is reddish
brown gravelly silt loam, and the lower part is dark brown
and strong brown gravelly silty clay loam about 21 inches
thick. Weathered, fractured basalt is at a depth of about 44
inches. Depth to bedrock ranges from 40 to 60 inches or
more.

Included in this unit are about 10 percent Traham soils, 5
percent Vesta and Squally soils, and 10 percent Knappton
soils that have slopes of less than 30 percent or more than
65 percent. Also included in some mapped areas is as much
as 2 percent Swem soils.

Permeability of this Knappton soil is moderate. Available
water capacity is high. Effective rooting depth is 40 to 60
inches ormore. Runoff is medium, and the hazard of water
erosion is moderate.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Douglas-fir, red alder,
Sitka spruce, and western redcedar. On the basis of a 100-
year site curve, the mean site index for western hemlock is
146, and on the basis of a 50-year site curve, the mean site
index is 104. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is 230 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable.

Logging roads require suitable surfacing for year-round use.
Rock for road construction is readily available in areas of
this unit, generally at a depth of 3 to 5 feet. Steep cuts and
fills erode readily unless a plant cover is established.
Slumping and road failures can occur in clear-cut areas.
Steep yarding paths, skid trails, and firebreaks are subject to
rifling and gullying unless they are adequately protected by
water bars orvegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily. Seedling mortality is higher on
ridgetops, which are subject to strong, persistent winds.
Areas on ridgetops are less productive than other areas of
the unit. If openings are made in the canopy, invading
brushy plants can prevent establishment of Douglas-fir
seedlings and can delay natural regeneration of western
hemlock.

Common forest understory species include salal,
salmonberry, western swordfern, red huckleberry, and
red elderberry.

This map unit is in capability subclass Vle.

61-Knappton silt loam, 65 to 90 percent slopes. This
deep, well drained soil is on side slopes of uplands. It
formed in colluvium derived from basalt. Drainageways
generally are 1,000 to 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is 100 to 1,800 feet.
The average annual precipitation is 80 to 120 inches, the
average annual air temperature is about 48 degrees F, and
the average growing season (at 28 degrees) is 180 to 220
days.

Typically, the surface is covered with a mat of
needles, twigs, and moss about 1 inch thick. The surface
layer is dark brown and dark reddish brown silt loam about
10 inches thick. The upper 12 inches of the subsoil is
reddish brown gravelly silt loam, and the lower part is dark
brown and strong brown gravelly silty clay loam about 18
inches thick. Weathered, fractured basalt is at a depth of
about 40 inches. Depth to bedrock ranges from 40 to 60
inches or more.

Included in this unit are about 15 percent Traham soils, 5
percent Squally soils, and 5 percent Knappton soils that
have slopes of less than 65 percent. Also included in some
mapped areas are as much as 2 percent Lates soils and as
much as 10 percent soils that are less than 40 inches deep
to bedrock.

Permeability of this Knappton soil is moderate. Available
water capacity is high. Effective rooting depth is 40 to 60
inches or more. Runoff is rapid, and the hazard of water
erosion is severe.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Douglas-fir, red alder,
Sitka spruce, and western redcedar. On the basis of a 100-
year site curve, the mean site index for western



hemlock is 146, and on the basis of a 50-year site curve,
the mean site index is 104. Yield tables indicate that the
mean annual increment at culmination (CMAI) for western
hemlock at age 50 is 230 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Cable yarding systems generally are used. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is readily available in areas of this
unit, generally at a depth of 3 to 5 feet. Steep cuts and fills
erode readily unless a plant cover is established. Slumping
and road failures can occur in clear-cut areas. Steep yarding
paths, skid trails, and firebreaks are subject to rilling and
gullying unless they are adequately protected by water bars
or vegetation. Use of harvesting systems that lift logs
entirely off the ground reduces disturbance of the protective
layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily. Seedling mortality is higher on
ridgetops, which are subject to strong, persistent winds.
Areas on ridgetops are less productive than other areas of
the unit. If openings are made in the canopy, invading brushy
plants can prevent establishment of Douglas-fir seedlings
and can delay natural regeneration of western hemlock.

Common forest understory species include salal,
salmonberry, western swordfern, red huckleberry, and red
elderberry.

This map unit is in capability subclass Vlle.

62-Lates silt loam, 8 to 30 percent slopes. This
moderately deep, well drained soil is on mountains. It
formed in material derived from basalt. Drainageways
generally are more than 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is 1,800 to 2,700
feet. The average annual precipitation is 80 to 120 inches,
the average annual air temperature is about 44 degrees F,
and the average growing season (at 28 degrees) is 150 to
180 days.

Typically, the surface layer is very dark brown and black
silt loam about 14 inches thick. The subsoil is dark brown
gravelly loam about 21 inches thick. Fractured basalt is at a
depth of about 35 inches. Depth to bedrock ranges from 20
to 40 inches.

Included in this unit are about 10 percent Murnen soils
and 5 percent Lates soils that have slopes of more than 30
percent. Also included in some mapped areas are as much
as 2 percent soils that are less than 20 inches deep to
bedrock, 2 percent poorly drained soils, and 1 percent Rock
outcrop.

Permeability of this Lates soil is moderate. Available
water capacity is moderate. Effective rooting depth is 20

to 40 inches. Runoff is slow, and the hazard of water
erosion is slight.

This unit is used as woodland.

Western hemlock, Douglas-fir, and Pacific silver fir are the
principal forest species on this unit. Trees of limited extent
include red alder, bigleaf maple, Sitka spruce, and western
redcedar. On the basis of a 100-year site curve, the mean
site index is 135 for western hemlock and 138 for Douglas-
fir. On the basis of a 50-year site curve, the mean site index
is 95 for western hemlock and 110 for Douglas-fir. Yield
tables indicate that the mean annual increment at
culmination (CMAI) for western hemlock at age 50 is 209
cubic feet per acre per year, and for Douglas-fir at age 70 it
is 142 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
readily available in areas of this unit. Occasionally, a
snowpack hinders use of ground skidding in harvesting.
Steep cuts and fills erode readily unless a plant cover is
established. Careful use of wheeled or tracked equipment
reduces disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir or noble fir seedlings. If seed
trees are present, natural reforestation by western hemlock
and Pacific silver fir occurs periodically. Seedling mortality is
higher on ridgetops, which are subject to strong, persistent
winds. Areas on ridgetops are less productive than other
areas of the unit. If openings are made in the canopy,
invading brushy plants can delay establishment of Douglas-fir
seedlings and natural regeneration of western hemlock.
Because the rooting depth is restricted by the underlying
fractured bedrock, trees are subject to occasional windthrow.

Common forest understory species include salmonberry,
salal, red huckleberry, western swordfern, and western
brackenfern.

This map unit is in capability subclass [Ve.

63-Lates silt loam, 30 to 65 percent slopes. This
moderately deep, well drained soil is on mountains. It
formed in material derived from basalt. Drainageways
generally are 1,000 to 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is 1,800 to 2,700
feet. The average annual precipitation is 80 to 120 inches,
the average annual air temperature is about 44 degrees F,
and the average growing season (at 28 degrees) is 150 to
180 days.

Typically, the surface layer is very dark brown and black
silt loam about 14 inches thick. The subsoil is dark brown
gravelly loam about 21 inches thick. Fractured



basalt is at a depth of about 35 inches. Depth to
bedrock ranges from 20 to 40 inches.

Included in this unit are about 10 percent Murnen soils
and 5 percent Lates soils that have slopes of less than 30
percent or more than 65 percent. Also included in some
mapped areas are as much as 2 percent soils that are less
than 20 inches deep to bedrock, 1 percent poorly drained
soils, and 2 percent Rock outcrop.

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

This unit is used as woodland.

Western hemlock, Douglas-fir, and Pacific silver fir are the
principal forest species on this unit. Trees of limited extent
include red alder, bigleaf maple, Sitka spruce, and western
redcedar. On the basis of a 100-year site curve, the mean
site index is 135 for western hemlock and 138 for Douglas-
fir. On the basis of a 50-year site curve, the mean site index
is 95 for western hemlock and 110 for Douglas-fir. Yield
tables indicate that the mean annual increment at
culmination (CMAI) for western hemlock at age 50 is 209
cubic feet per acre per year, and for Douglas-fir at age 70 it
is 142 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked
equipment during harvesting; cable yarding systems
are safer and disturb the soil less. Using wheeled or tracked
equipment when the soil is wet causes ruts, soil
compaction, and damage to tree roots. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is readily available in areas of
this unit. Occasionally, a snowpack hinders skidding and
yarding. Steep cuts and fills erode readily unless a plant
cover is established. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they are
adequately protected by water bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir or noble fir seedlings. If seed
trees are present, natural reforestation by western hemlock
and Pacific silver fir occurs periodically. Seedling mortality is
higher on ridgetops, which are subject to strong, persistent
winds. Areas on ridgetops are less productive than other
areas of the unit. If openings are made in the canopy,
invading brushy plants can delay establishment of Douglas-
fir seedlings and natural regeneration of western hemlock.
Because the rooting depth isrestricted by the underlying
fractured bedrock, trees are subject to occasional windthrow.

Common forest understory species include salmonberry,
salal, red huckleberry, western swordfern, and western
brackenfern.

This map unit is in capability subclass Vle.

64-Lates silt loam, 65 to 90 percent slopes. This
moderately deep, well drained soil is on mountains. It
formed in material derived from basalt. Drainageways
generally are less than 1,000 feet apart. The native
vegetation is mainly conifers. Elevation is 1,800 to 2,700
feet. The average annual precipitation is 80 to 120 inches,
the average annual air temperature is about 44 degrees F,
and the average growing season (at 28 degrees) is 150 to
180 days.

Typically, the surface layer is very dark brown and black
silt loam about 14 inches thick. The subsoil is dark brown
gravelly loam about 21 inches thick. Fractured basalt is at a
depth of about 35 inches. Depth to bedrock ranges from 20
to 40 inches.

Included in this unit is about 10 percent Lates soils that
have slopes of less than 65 percent. Also included in some
mapped areas are as much as 5 percent soils that are less
than 20 inches deep to bedrock and 2 percent Rock
outcrop.

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

This unit is used as woodland.

Western hemlock, Douglas-fir, and Pacific silver fir are the
principal forest species on this unit. Trees of limited extent
include red alder, bigleaf maple, Sitka spruce, and western
redcedar. On the basis of a 100-year site curve, the mean
site index is about 135 for western hemlock and about 138
for Douglas-fir. On the basis of a 50-year site curve, the
mean site index is about 95 for western hemlock and about
110 for Douglas-fir. Yield tables indicate that the mean
annual increment at culmination (CMAI) for western
hemlock at age 50 is about 209 cubic feet per acre per
year, and for Douglas-fir at age 70 it is about 142 cubic feet
per acre per year.

The main limitation for harvesting timber is steepness of
slope. Cable yarding systems generally are used. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing foryear-round use.
Rock for road construction is readily available in areas of
this unit. Occasionally, a snowpack hinders cable yarding.
Steep cuts and fills erode readily unless a plant cover is
established. Slumping and road failures can occur in clear-
cut areas. Steep yarding paths, skid trails, and firebreaks are
subject to rilling and gullying unless they are adequately
protected by water bars or vegetation. Use of harvesting
systems that lift logs entirely off the ground reduces
disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir or noble fir seedlings. If seed
trees are present, natural reforestation by western hemlock
and Pacific silver fir occurs periodically. Seedling mortality is
higher on ridgetops, which are subject to strong, persistent
winds. Areas on



ridgetops are less productive than other areas of the unit. If
openings are made in the canopy, invading brushy plants can
delay establishment of Douglas-fir seedlings and natural
regeneration of western hemlock. Because the rooting depth
is restricted by the underlying fractured bedrock, trees are
subject to occasional windthrow.

Common forest understory species include salmonberry,
salal, red huckleberry, western swordfern, and western
brackenfern.

This map unit is in capability subclass Vlle.

65-Lebam silt loam, 1 to 8 percent slopes. This very
deep, well drained soil is on uplands. It formed in material
derived from siltstone. Drainageways generally are
more than 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 20 to 1,100 feet. The average annual
precipitation is 80 to 120 inches, the average annual air
temperature is about 48 degrees F, and the average
growing season (at 28 degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 2 inches thick. The surface layer is
dark brown and dark yellowish brown silt loam about 21
inches thick. The subsoil to a depth of 60 inches or more is
dark yellowish brown silty clay loam.

Included in this unit are about 5 percent llwaco soils and
5 percent Arta soils. Also included in some mapped areas is
as much as 10 percent Lebam soils that have slopes of
more than 8 percent.

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

Most areas of this unit are used as woodland. Some
areas are used as rural homesites.

Western hemlock and Douglas-fir are the principal forest
species on this unit. Trees of limited extent include red alder,
Sitka spruce, and western redcedar. On the basis of a 100-
year site curve, the mean site index is 159 for western
hemlock and 173 for Douglas-fir. On the basis of a 50-year
site curve, the mean site index is 112 for western hemlock
and 134 for Douglas-fir. Yield tables indicate that the mean
annual increment at culmination (CMAI) for western hemlock
at age 50 is 252 cubic feet per acre per year, and for
Douglas-fir at age 60 it is 184 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available in areas of this unit.
Careful use of wheeled or tracked equipment reduces
disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal, red
huckleberry, salmonberry, vine maple, and western
swordfern.

This unit is well suited to homesite development. If the
unit is used for septic tank absorption fields, the limitation of
moderate permeability can be overcome by increasing the
size of the absorption field.

This map unit is in capability subclass llle.

66-Lebam silt loam, 8 to 30 percent slopes. This
very deep, well drained soil is on uplands. It formed in
material derived from siltstone. Drainageways
generally are 1,000 to 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is 20 to 1,100 feet.
The average annual precipitation is 80 to 120 inches, the
average annual air temperature is about 48 degrees F, and
the average growing season (at 28 degrees) is 180 to 220
days.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 2 inches thick. The surface layer is
dark brown and dark yellowish brown silt loam about 18
inches thick. The subsoil to a depth of 60 inches or more is
dark yellowish brown silty clay loam.

Included in this unit are about 10 percent Palix soils, 5
percent llwaco soils, 2 percent Stimson soils, 2 percent
Vesta and Knappton soils, and 1 percent Swem soils. Also
included in some mapped areas is as much as 10 percent
Lebam soils that have slopes of less than 8 percent.

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

This unit is used as woodland.

Western hemlock and Douglas-fir are the principal forest
species on this unit. Trees of limited extent include red
alder, western redcedar, and Sitka spruce. On the basis of a
100-year site curve, the mean site index is 159 for western
hemlock and 173 for Douglas-fir. On the basis of a 50-year
site curve, the mean site index is 112 for western hemlock
and 134 for Douglas-fir. Yield tables indicate that the mean
annual increment at culmination (CMAI) for western hemlock
at age 50 is 252 cubic feet per acre per year, and for
Douglas-fir at age 60 it is 184 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet,



unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-
round use. Rock for road construction is not readily
available in areas of this unit. Steep cuts and fills erode
readily unless a plant cover is established. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal, red
huckleberry, salmonberry, vine maple, and western
swordfern.

This map unit is in capability subclass [Ve.

67-Lebam silt loam, cool, 5 to 30 percent slopes.
This very deep, well drained soil is on uplands. It formed in
material derived from siltstone. Drainageways generally are
more than 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 20 to 600 feet. The average annual
precipitation is 80 to 120 inches, the average annual air
temperature is about 46 degrees F, and the average growing
season (at 28 degrees) is 180 to 220 days. This soil is
subject to strong coastal winds and prolonged seasonal fog
cover.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 2 inches thick. The surface layer is
dark brown and dark yellowish brown silt loam about 21
inches thick. The subsoil to a depth of 60 inches or more is
dark yellowish brown silty clay loam.

Included in this unit are about 5 percent Arta soils; 5
percent llwaco, cool, soils; and 10 percent Palix, cool,
soils.

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

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Sitka spruce, western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western hemlock
is about 140, and on the basis of a 50-year site curve, the
mean site index is about 100. Yield tables indicate that the
mean annual increment at culmination (CMAI) for western
hemlock at age 50 is about 218 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable.

Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas of
this unit. Careful use of wheeled or tracked equipment
reduces disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock occurs readily and by Sitka spruce it
occurs periodically. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration by
western hemlock and Sitka spruce.

Common forest understory species include salal, red
huckleberry, salmonberry, vine maple, and western
swordfern.

This map unit is in capability subclass IVe.

68-Le Bar silt loam, 1 to 8 percent slopes. This very
deep, well drained soil is on glacial terraces. It formed in old
alluvium. Drainageways generally are more than 1,500 feet
apart. The native vegetation is mainly conifers. Elevation is
100 to 800 feet. The average annual precipitation is 80 to
120 inches, the average annual air temperature is about 50
degrees F, and the average growing season (at 28 degrees)
is 200 to 240 days.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 1 inch thick. The surface layer is dark
brown and dark reddish brown silt loam about 12 inches
thick. The subsoil to a depth of 60 inches or more is dark
brown and reddish brown silt loam.

Included in this unit are about 10 percent Hoquiam soils
and 2 percent Copalis soils. Also included in some mapped
areas is as much as 10 percent Le Bar soils that have
slopes of more than 8 percent.

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

Most areas of this unit are used as woodland. Some
small areas are used for hay, pasture, or rural homesites.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red
alder, western redcedar, and bigleaf maple. On the basis of
a 100-year site curve, the mean site index is 176 for
Douglas-fir and 164 for western hemlock. On the basis of a
50-year site curve, the mean site index is 131 for Douglas-fir
and 117 for western hemlock. Yield tables indicate that the
mean annual increment at culmination (CMAI) for Douglas-fir
at age 60 is 187 cubic feet per acre per year, and for
western hemlock at age 50 it is 262 cubic feet per acre per
year.



The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal,
western swordfern, Oregon-grape, vine maple, and red
huckleberry.

This unit is suited to hay and pasture. Restricting grazing
during wet periods helps to maintain the condition of the
pasture and soil. Adequate plant cover is required on this
unit to reduce soil erosion.

This unit is well suited to homesite development. If the
unit is used for septic tank absorption fields, the limitation of
moderate permeability can be overcome by increasing the
size of the absorption field.

This map unit is in capability subclass llle.

69-Le Bar silt loam, 8 to 30 percent slopes. This very
deep, well drained soil is on glacial terraces. It formed in old
alluvium. Drainageways generally are more than 1,500 feet
apart. The native vegetation is mainly conifers. Elevation is
100 to 800 feet. The average annual precipitation is 80 to
120 inches, the average annual air temperature is about 50
degrees F, and the average growing season (at 28 degrees)
is 200 to 240 days.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 1 inch thick. The surface layer is dark
brown and dark reddish brown silt loam about 14 inches
thick. The subsoil to a depth of 60 inches or more is dark
brown and reddish brown silt loam.

Included in this unit are about 10 percent Hoquiam soils
and 2 percent Copalis soils. Also included in some mapped
areas is as much as 15 percent Le Bar soils that have
slopes of less than 8 percent or more than 30 percent.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, and bigleaf maple. On the basis of a 100-
year site curve, the mean site index is 176 for Douglas-fir
and 164 for western hemlock. On the basis of a 50-year site
curve, the mean site index is 131 for Douglas-fir and 117 for
western hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
187 cubic feet per acre per year, and for western hemlock at
age 50 it is 262 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Careful use
of wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal,
western swordfern, Oregon-grape, vine maple, and red
huckleberry.

This map unit is in capability subclass IVe.

70-Le Bar silt loam, 30 to 65 percent slopes. This
very deep, well drained soil is on glacial terraces. It formed
in old alluvium. Drainageways generally are 1,000 to 1,500
feet apart. The native vegetation is mainly conifers.
Elevation is 100 to 800 feet. The average annual
precipitation is 80 to 120 inches, the average annual air
temperature is about 50 degrees F, and the average growing
season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 1 inch thick. The surface layer is dark
brown and dark reddish brown silt loam about 10 inches
thick. The subsoil to a depth of 60 inches or more is dark
brown and reddish brown silt loam.

Included in this unit are about 10 percent Copalis soils
and 10 percent Hoquiam soils. Also included in some
mapped areas is as much as 5 percent Le Bar soils that
have slopes of less than 30 percent.

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



inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, and bigleaf maple. On the basis of a 100-
year site curve, the mean site index is 176 for Douglas-fir
and 164 for western hemlock. On the basis of a 50-year site
curve, the mean site index is 131 for Douglas-fir and 117 for
western hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
187 cubic feet per acre per year, and for western hemlock at
age 50 it is 262 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked
equipment during harvesting; cable yarding systems
are safer and disturb the soil less. When wet, unsurfaced
roads are soft and generally are impassable. Logging roads
require suitable surfacing for year-round use. Rock for road
construction is not readily available in areas of this unit.
Steep cuts and fills erode readily unless a plant cover is
established. Steep yarding paths, skid trails, and firebreaks
are subject to rilling and gullying unless they are adequately
protected by water bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal,
western swordfern, Oregon-grape, vine maple, and red
huckleberry.

This map unit is in capability subclass Vle.

71-Lyre very gravelly loamy sand, 0 to 8 percent
slopes. This very deep, somewhat excessively drained soil
is on glacial outwash plains. It formed in glacial outwash.
The native vegetation is mainly conifers. Elevation is 50 to
300 feet. The average annual precipitation is 60 to 90
inches, the average annual air temperature is about 50
degrees F, and the average growing season (at 28
degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of needles,
twigs, and leaves about 3 inches thick. The surface layer is
dark reddish brown very gravelly loamy sand about 7 inches
thick. The upper 16 inches of the subsoil is dark reddish
brown very gravelly sandy loam, and the lower 12 inches is
dark brown very gravelly sand. The substratum to a depth
of 60 inches or more is dark grayish brown extremely
gravelly sand.

Included in this unit are about 10 percent Carstairs
soils, 5 percent Lyre Variant soils, and 5 percent
Spanaway soils.

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

This unit is used as woodland, pasture, and homesites. It is
also used for hay and as a source of Christmas trees.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include western hemlock, western
redcedar, bigleaf maple, and red alder. On the basis of a
100-year site curve, the mean site index for Douglas-fir is
157, and on the basis of a 50-year site curve, the mean site
index is 119. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
167 cubic feet per acre per year.

This unit is well suited to year-round logging operations.
Using wheeled or tracked equipment when the soil is wet
can cause ruts and damage to tree roots. When wet,
unsurfaced roads and skid trails are slippery. Logging
roads require suitable surfacing for year-round use.
Rounded gravel and cobbles for road construction are
readily available in areas of this unit. Careful use of wheeled
or tracked equipment reduces disturbance of the protective
layer of duff.

Seedling mortality is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by Douglas-fir occurs
infrequently. Droughtiness of the surface layer increases
seedling mortality. Seedlings planted in the less fertile
subsoil grow poorly and have poor vigor. If openings are
made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings.

Common forest understory species include salal,
salmonberry, red huckleberry, western brackenfern, and
western swordfern.

Scotch pine and Douglas-fir can be harvested for use as
Christmas trees.

This unit is poorly suited to hay and pasture. It is limited
mainly by the low available water capacity and low soil
fertility. Because the soil in this unit is droughty,
applications of irrigation water should be light and frequent.
Sprinkler irrigation is a suitable method. Water should be
applied in amounts sufficient to wet the root zone but small
enough to minimize the leaching of plant nutrients.

This unit is well suited to homesite development. Removal
of pebbles and cobbles in disturbed areas is needed for best
results in landscaping, particularly in areas used for lawns. In
summer, irrigation is needed for lawn grasses, shrubs, vines,
shade trees, and ornamental trees. Mulch, fertilizer, and
irrigation are needed to establish lawn grasses. If the
density of housing is moderate to high, community sewage
systems are needed to prevent contamination of water
supplies as a result of seepage from onsite sewage disposal
systems.



This map unit is in capability subclass IVe.

72-Lyre Variant very gravelly sandy loam. This
moderately deep, moderately well drained soil is on benches
and valley floors. It formed in glacial till and outwash. The
slope is 0 to 3 percent. The native vegetation is mainly
conifers. Elevation is 100 to 300 feet. The average annual
precipitation is 60 to 75 inches, the average annual air
temperature is about 50 degrees F, and the average growing
season (at 28 degrees) is 200 to 240 days.

Typically, the surface layer is dark brown very gravelly
sandy loam about 9 inches thick. The subsoil is dark reddish
brown and dark brown very gravelly sandy loam about 19
inches thick. Dense glacial drift is at a depth of about 28
inches. Depth to the glacial drift ranges from 20 to 40 inches.

Included in this unit are about 10 percent Lyre soils, 5
percent Carstairs soils, and 5 percent Spanaway soils.

Permeability of this Lyre Variant soil is rapid to the dense
glacial drift and very slow through it. Available water
capacity is low. Effective rooting depth is 20 to 40 inches.
Runoff is slow, and the hazard of water erosion
is slight. Water is perched above the glacial drift in winter
and spring. The effect of the drift layer on use and
management is similar to the effect of a hardpan.

Most areas of this unit are used as rural homesites
and for hay and pasture. Some areas are used as
woodland.

This unit is well suited to hay and pasture. The main
limitations are low soil fertility and restricted rooting depth.
The perched water table, which builds up over the glacial drift
during the rainy period in winter and spring, generally limits
the suitability of this unit for deep-rooted crops. The dense
glacial drift also reduces the yield of deep-rooted plants.
Where feasible, deep ripping of the glacial drift helps to
overcome this limitation.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include red alder, western hemlock,
western redcedar, and bigleaf maple. On the basis of a
100-year site curve, the mean site index for Douglas-fir is
172, and on the basis of a 50-year site curve, the mean site
index is 132. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
183 cubic feet per acre per year.

This unit is well suited to year-round logging operations.
Using wheeled or tracked equipment when the soil is wet can
cause ruts and damage to tree roots. When wet, unsurfaced
roads and skid trails are slippery and generally are
impassable. Logging roads require suitable surfacing for
year-round use. Rounded gravel and cobbles for road
construction are readily available in areas of this unit.
Careful use of wheeled or tracked equipment reduces
disturbance of the protective layer of duff.

Seedling mortality is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by red alder occurs readily.
Droughtiness of the surface layer increases seedling
mortality. Seedlings planted in the less fertile subsoil grow
poorly and have poor vigor. If openings are made in the
canopy, invading brushy plants can prevent establishment of
Douglas-fir seedlings. Because of the seasonal perched
water table, trees are occasionally subject to windthrow.

Common forest understory species include vine maple,
western brackenfern, western swordfern, red huckleberry,
and Oregon-grape.

If this unit is used for homesite development, the main
limitations are depth to the dense glacial drift and depth to
the perched water table. Drainage should be provided for
buildings with basements and crawl spaces. Excavation for
building sites is limited by the dense glacial drift. Because of
this restrictive layer, onsite sewage disposal systems often
fail or do not function properly. Plant cover can be
established and maintained through proper fertilizing,
seeding, mulching, and shaping of the slopes. Removal of
pebbles and cobbles in disturbed areas is needed for the
best results in landscaping, particularly in areas used for
lawns.

This map unit is in capability subclass [Vw.

73-Lytell silt loam, 8 to 30 percent slopes. This deep,
well drained soil is on slumps of uplands. It formed in
colluvium derived from siltstone or in fine-grained sandstone
sediment. Drainageways generally are 1,000 to 1,500 feet
apart. The native vegetation is mainly conifers. Elevation is
20 to 1,500 feet. The average annual precipitation is 70 to
120 inches, the average annual air temperature is about 50
degrees F, and the average growing season (at 28 degrees)
is 200 to 240 days.

Typically, the surface is covered with a mat of twigs and
needles about 3 inches thick. The upper 10 inches of the
surface layer is dark brown silt loam, and the lower 6
inches is dark brown silty clay loam. The subsoil is dark
yellowish brown silty clay loam about 34 inches thick. Partly
consolidated siltstone is at a depth of about 50 inches.
Depth to bedrock ranges from 40 to 60 inches or more.

Included in this unit are about 5 percent Astoria and
Zenker soils, 1 percent Boistfort and Bunker soils, 2
percent Stimson soils, and 2 percent Swern soils. Also
included in some mapped areas are as much as 5 percent
Lytell soils that have slopes of more than 30 percent and
2 percent basalt Rock outcrop.

Permeability of this Lytell soil is moderate. Available water
capacity is high. Effective rooting depth is 40 to 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. This soil is subject to slippage.

This unit is used as woodland.



Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, Sitka spruce, and bigleaf maple. On the
basis of a 100-year site curve, the mean site index is 181 for
Douglas-fir and 173 for western hemlock. On the basis of a
50-year site curve, the mean site index is 136 for Douglas-fir
and 123 for western hemlock. Yield tables indicate that the
mean annual increment at culmination (CMAI) for Douglas-fir
at age 60 is 192 cubic feet per acre per year, and for
western hemlock at age 50 it is 279 cubic feet per acre per
year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available. Steep cuts and fills erode readily
unless a plant cover is established. Slumping and road
failures can occur in clear-cut areas. Careful use of wheeled
or tracked equipment reduces disturbance of the protective
layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal,
salmonberry, red huckleberry, western swordfern,
vine maple, and western brackenfern.

This map unit is in capability subclass IVe.

74-Lytell silt loam, 30 to 65 percent slopes. This deep,
well drained soil is on slumps of uplands. It formed in
colluvium derived from siltstone or in fine-grained sandstone
sediment. Drainageways generally are less than 1,000 feet
apart. The native vegetation is mainly conifers. Elevation is
20 to 1,500 feet. The average annual precipitation is 70 to
120 inches, the average annual air temperature is about 50
degrees F, and the average growing season (at 28 degrees)
is 200 to 240 days.

Typically, the surface is covered with a mat of twigs and
needles about 3 inches thick. The upper 11 inches of the
surface layer is dark brown silt loam, and the lower 6 inches
is dark brown silty clay loam. The subsoil is dark yellowish
brown silty clay loam about 33 inches thick. Partly
consolidated siltstone is at a depth of about 50 inches.
Depth to bedrock ranges from 40 to 60 inches or more.

Included in this unit are about 5 percent Zenker soils, 2
percent Astoria soils, 2 percent Swem soils, and 1 percent
Stimson soils. Also included in some mapped

areas are as much as 5 percent Lytell soils that have
slopes of less than 30 percent or more than 65 percent and
as much as 10 percent soils that are less than 40 inches
deep to bedrock.

Permeability of this Lytell soil is moderate. Available water
capacity is high. Effective rooting depth is 40 to 60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate. This soil is subject to slippage.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, Sitka spruce, and bigleaf maple. On the
basis of a 100-year site curve, the mean site index is 174 for
Douglas-fir and 173 for western hemlock. On the basis of a
50-year site curve, the mean site index is 132 for Douglas-fir
and 123 for western hemlock. Yield tables indicate that the
mean annual increment at culmination (CMAI) for Douglas-fir
at age 60 is 185 cubic feet per acre per year, and for
western hemlock at age 50 it is 279 cubic feet per acre per
year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Slumping
and road failures can occur in clear-cut areas. Steep yarding
paths, skid trails, and firebreaks are subject to rilling and
gullying unless they are adequately protected by water bars
or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal,
salmonberry, red huckleberry, vine maple, and western
brackenfern.

This map unit is in capability subclass Vle.

75-Lytell silt loam, 65 to 90 percent slopes. This deep,
well drained soil is on slumps of uplands. It formed in
colluvium derived from siltstone or in fine-grained sandstone
sediment. Drainageways generally are less than 1,000 feet
apart. The native vegetation is mainly conifers. Elevation is
20 to 1,500 feet. The average annual precipitation is 70 to
120 inches, the average annual air temperature is about 50
degrees F, and the



average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface is covered with a mat of twigs and
needles about 3 inches thick. The upper 12 inches of the
surface layer is dark brown silt loam, and the lower 6 inches
is dark brown silty clay loam. The subsoil is dark yellowish
brown silty clay loam about 32 inches thick. Partly
consolidated siltstone is at a depth of about 50 inches.
Depth to bedrock ranges from 40 to 60 inches or more.

Included in this unit is about 5 percent Zenker soils. Also
included in some mapped areas are as much as 10 percent
Lytell soils that have slopes of less than 65 percent, 2
percent basalt Rock outcrop, and 10 percent soils that are
less than 40 inches deep to bedrock.

Permeability of this Lytell soil is moderate. Available water
capacity is high. Effective rooting depth is 40 to 60 inches or
more. Runoff is rapid, and the hazard of water erosion is
severe. This soil is subject to slippage.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, Sitka spruce, and bigleaf maple. On the
basis of a 100-year site curve, the mean site index is 175 for
Douglas-fir and 173 for western hemlock. On the basis of a
50-year site curve, the mean site index is 131 for Douglas-fir
and 123 for western hemlock. Yield tables indicate that the
mean annual increment at culmination (CMAI) for Douglas-fir
at age 60 is 186 cubic feet per acre per year, and for
western hemlock at age 50 it is 279 cubic feet per acre per
year.

The main limitation for harvesting timber is steepness of
slope. Cable yarding systems generally are used. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available in
areas of this unit. Steep cuts and fills erode readily unless a
plant cover is established. Slumping and road failures can
occur in clear-cut areas. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they are
adequately protected by water bars or vegetation. Use of
harvesting systems that lift logs entirely off the ground
reduces disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal,
salmonberry, red huckleberry, vine maple, and western
brackenfern.

This map unit is in capability subclass Vlle.

76-Melbourne silt loam, 1 to 8 percent slopes. This
very deep, well drained soil is on uplands. It formed in
residuum derived from siltstone and sandstone.
Drainageways generally are more than 1,500 feet apart. The
native vegetation is mainly conifers. Elevation is 250 to 700
feet. The average annual precipitation is 50 to 70 inches, the
average annual air temperature is about 51 degrees F, and
the average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface is covered with a mat of needles,
moss, and bark about 1 inch thick. The surface layer is very
dark grayish brown silt loam about 14 inches thick. The
upper 5 inches of the subsoil is dark brown silty clay loam,
and the lower part to a depth of 60 inches or more is dark
brown and dark yellowish brown silty clay.

Included in this unit are about 5 percent Buckpeak soils, 5
percent Centralia soils, and 5 percent Melbourne soils that
have slopes of more than 8 percent.

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

Most areas of this unit are used as woodland. Some
areas are used as rural homesites.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include red alder, western redcedar,
western hemlock, and bigleaf maple. On the basis of a 100-
year site curve, the mean site index is 175 for Douglas-fir.
On the basis of a 50-year site curve, the mean site index is
132 for Douglas-fir and 98 for red alder. Yield tables
indicate that the mean annual increment at culmination
(CMAI) for Douglas-fir at age 60 is 186 cubic feet per acre
per year, and for red alder at age 40 it is 115 cubic feet per
acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by red alder occurs readily. If
openings are made in the canopy, invading brushy plants
can prevent establishment of Douglas-fir seedlings.

Common forest understory species include salal, red
huckleberry, Oregon-grape, western brackenfern, and
western swordfern.

If this unit is used for homesite development, the main
limitations are the shrink-swell potential and the



moderately slow permeability. The effects of shrinking and
swelling can be minimized by using a proper engineering
design and by backfilling with material that has low shrink-
swell potential. Septic tank absorption fields do not function
properly because of the moderately slow permeability.

This map unit is in capability subclass lle.

77-Melbourne silt loam, 8 to 30 percent slopes. This
very deep, well drained soil is on uplands. It formed in
residuum derived from siltstone and sandstone.
Drainageways generally are 1,000 to 1,500 feet apart. The
native vegetation is mainly conifers. Elevation is 250 to 700
feet. The average annual precipitation is 50 to 70 inches, the
average annual air temperature is about 51 degrees F, and
the average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface is covered with a mat of needles,
moss, and bark about 1 inch thick. The surface layer is very
dark grayish brown silt loam about 10 inches thick. The
upper 9 inches of the subsoil is dark brown silty clay loam,
and the lower part to a depth of 60 inches or more is dark
brown and dark yellowish brown silty clay.

Included in this unit are about 10 percent Centralia soils,
5 percent Buckpeak soils, and 10 percent Melbourne soils
that have slopes of less than 8 percent or more than 30
percent.

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

This unit is used as woodland.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include red alder, western redcedar,
western hemlock, and bigleaf maple. On the basis of a 100-
year site curve, the mean site index is 175 for Douglas-fir.
On the basis of a 50-year site curve, the mean site index is
132 for Douglas-fir and 98 for red alder. Yield tables indicate
that the mean annual increment at culmination (CMAI) for
Douglas-fir at age 60 is 186 cubic feet per acre per year, and
for red alder at age 40 it is 115 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Careful use
of wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If

seed trees are present, natural reforestation by red alder
occurs readily. If openings are made in the canopy, invading
brushy plants can prevent establishment of Douglas-fir
seedlings.

Common forest understory species include salal, red
huckleberry, Oregon-grape, western brackenfern, and
western swordfern.

This map unit is in capability subclass [Ve.

78-Melbourne silt loam, 30 to 65 percent slopes. This
very deep, well drained soil is on uplands. It formed in
residuum derived from siltstone and sandstone.
Drainageways generally are less than 1,000 feet apart. The
native vegetation is mainly conifers. Elevation is 250 to 700
feet. The average annual precipitation is 50 to 70 inches, the
average annual air temperature is about 51 degrees F, and
the average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface is covered with a mat of needles,
moss, and bark about 1 inch thick. The surface layer is very
dark grayish brown silt loam about 12 inches thick. The
upper 7 inches of the subsoil is dark brown silty clay loam,
and the lower part to a depth of 60 inches or more is dark
brown and dark yellowish brown silty clay.

Included in this unit are about 15 percent Centralia
soils, 10 percent Buckpeak soils, and 10 percent
Melbourne soils that have slopes of less than 30
percent.

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

This unit is used as woodland.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include red alder, western redcedar,
western hemlock, and bigleaf maple. On the basis of a 100-
year site curve, the mean site index is 175 for Douglas-fir.
On the basis of a 50-year site curve, the mean site index is
132 for Douglas-fir and 98 for red alder. Yield tables
indicate that the mean annual increment at culmination
(CMAI) for Douglas-fir at age 60 is 186 cubic feet per acre
per year, and for red alder at age 40 it is 115 cubic feet per
acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Slumping
and road failures can occur in clear-cut areas. Steep yarding
paths, skid trails, and firebreaks are subject to rifling and



gullying unless they are adequately protected by water bars
or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by red alder occurs readily. If
openings are made in the canopy, invading brushy plants
can prevent establishment of Douglas-fir seedlings.

Common forest understory species include salal, red
huckleberry, Oregon-grape, western brackenfern, and
western swordfern.

This map unit is in capability subclass Vle.

79-Montesa silt loam, 1 to 8 percent slopes. This
very deep, somewhat poorly drained soil is on alluvial fans. It
formed in alluvium derived from sedimentary and igneous
sediment. The native vegetation is mainly conifers. Elevation
is 25 to 300 feet. The average annual precipitation is 70 to
110 inches, the average annual air temperature is about 50
degrees F, and the average growing season (at 28 degrees)
is 200 to 240 days.

Typically, the surface layer is dark brown silt loam about
18 inches thick. The subsoil is strong brown fine sandy
loam about 7 inches thick. The substratum to a depth of
60 inches or more is pale brown silt loam.

Included in this unit are about 10 percent Satsop soils
and 10 percent Skamo soils.

Permeability of this Montesa soil is moderately slow.
Available water capacity is high. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The seasonal high water table is at a depth
of 18 to 30 inches from October through April.

Most areas of this unit are used as woodland. Some
areas are used for hay, pasture, or rural homesites.

Red alder is the principal forest species on this unit.
Trees of limited extent include Douglas-fir, western hemlock,
bigleaf maple, and western redcedar. On the basis of a 50-
year site curve, the mean site index for red alder is 102.
Yield tables indicate that the mean annual increment at
culmination (CMAI) for red alder at age 40 is 121 cubic feet
per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available in areas of this unit.
Careful use of wheeled or tracked equipment reduces
disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir and western hemlock
seedlings. If seed trees are present, natural reforestation
by red alder occurs readily. The seasonal

high water table reduces root respiration and increases
seedling mortality. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings. This unit is subject to occasional
windthrow because of the seasonal high water table.

Common forest understory species include
salmonberry, red huckleberry, western swordfern,
Oregon-grape, and western brackenfern.

This unit is well suited to hay and pasture. Restricting
grazing during wet periods helps to maintain the condition of
the pasture and soil.

If this unit is used for homesite development, the main
limitations are the seasonal high water table and moderately
slow permeability. Septic tank absorption fields do not
function properly because of wetness and the moderately
slow permeability. The water table can be lowered by
installing tile drains if adequate outlets are available.

This map unit is in capability subclass Illw.

80-Mopang silt loam, 5 to 30 percent slopes. This
deep, well drained soil is on ground moraines of uplands. It
formed in old alluvium deposited over glacial drift. The native
vegetation is mainly conifers. Elevation is 100 to 400 feet.
The average annual precipitation is 80 to 110 inches, the
average annual air temperature is about 48 degrees F, and
the average growing season (at 28 degrees) is 180 to 220
days.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 4 inches thick. The surface layer is
dark reddish brown silt loam about 6 inches thick. The
subsoil is dark reddish brown and dark brown silty clay loam
about 37 inches thick. The substratum is strong brown very
gravelly silt loam about 8 inches thick. Dense glacial drift is
at a depth of about 51 inches. Depth to the glacial drift
ranges from 40 to 60 inches or more.

Included in this unit are about 10 percent Calawah
soils, 5 percent Papac soils, and 10 percent Mopang
soils that have slopes of more than 30 percent.

Permeability of this Mopang soil is moderate to the dense
glacial drift and very slow through it. Available water capacity
is high. Effective rooting depth is 40 to 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.
The effect of the drift layer on use and management is
similar to the effect of a hardpan.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include western redcedar, Sitka
spruce, red alder, and Douglas-fir. On the basis of a 100-year
site curve, the mean site index for western hemlock is 157,
and on the basis of a 50-year site curve, the mean site
index is 111. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is 249 cubic feet per acre per year.



The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rounded pebbles and cobbles
are readily available in areas of this unit. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock and red alder occurs readily. If openings are made
in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock.

Common forest understory species include salal, red
huckleberry, western swordfern, western brackenfern, and
salmonberry.

This map unit is in capability subclass IVe.

81-Mopang silt loam, 30 to 65 percent slopes. This
deep, well drained soil is on ground moraines of uplands. It
formed in old alluvium deposited over glacial drift. The native
vegetation is mainly conifers. Elevation is 100 to 400 feet.
The average annual precipitation is 80 to 110 inches, the
average annual air temperature is about 48 degrees F, and
the average growing season (at 28 degrees) is 180 to 220
days.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 4 inches thick. The surface layer is
dark reddish brown silt loam about 6 inches thick. The
subsoil is dark reddish brown and dark brown silty clay loam
about 40 inches thick. The substratum is strong brown very
gravelly silt loam about 8 inches thick. Dense glacial drift is
at a depth of about 54 inches. Depth to the glacial drift
ranges from 40 to 60 inches or more.

Included in this unit are about 10 percent Calawah soils,
10 percent Papac soils, and 15 percent Mopang soils that
have slopes of less than 30 percent or more than 65
percent.

Permeability of this Mopang soil is moderate to the dense
glacial drift and very slow through it. Available water
capacity is high. Effective rooting depth is 40 to 60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate. The effect of the drift layer on use and
management is similar to the effect of a hardpan.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include western redcedar, Sitka
spruce, red alder, and Douglas-fir. On the basis of a 100-
year site curve, the mean site index for western

hemlock is 147, and on the basis of a 50-year site curve,
the mean site index is 105. Yield tables indicate that the
mean annual increment at culmination (CMAI) for western
hemlock at age 50 is 232 cubic feet per acre per year.

The main limitation for harvesting timber is the steepness
of slope. Slope limits the use of wheeled or tracked
equipment during harvesting; cable yarding systems are
safer and disturb the soil less. Using wheeled or tracked
equipment when the soil is wet causes ruts, soil
compaction, and damage to tree roots. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rounded pebbles and cobbles are readily available in areas
of this unit. Steep cuts and fills erode readily unless a plant
cover is established. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they are
adequately protected by water bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock and red alder occurs readily. If openings are made
in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock.

Common forest understory species include salal, red
huckleberry, western swordfern, western brackenfern, and
salmonberry.

This map unit is in capability subclass Vle.

82-Mopang silt loam, 65 to 90 percent slopes. This
deep, well drained soil is on ground moraines of uplands. It
formed in old alluvium deposited over glacial drift. The
native vegetation is mainly conifers. Elevation is 100 to 400
feet. The average annual precipitation is 80 to 110 inches,
the average annual air temperature is about 48 degrees F,
and the average growing season (at 28 degrees) is 180 to
220 days.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 4 inches thick. The surface layer is
dark reddish brown silt loam about 5 inches thick. The
subsoil is dark reddish brown and dark brown silty clay loam
about 43 inches thick. The substratum is strong brown very
gravelly silt loam about 9 inches thick. Dense glacial drift is
at a depth of about 57 inches. Depth to the glacial drift
ranges from 40 to 60 inches or more.

Included in this unit are about 15 percent Papac soils and
15 percent Mopang soils that have slopes of less than 65
percent.

Permeability of this Mopang soil is moderate to the dense
glacial drift and very slow through it. Available water
capacity is high. Effective rooting depth is 40 to 60 inches or
more. Runoff is rapid, and the hazard of water



erosion is severe. The effect of the drift layer on use and
management is similar to the effect of a hardpan. This unit
is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Douglas-fir, red alder,
Sitka spruce, and western redcedar. On the basis of a 100-
year site curve, the mean site index for western hemlock is
about 147, and on the basis of a 50-year site curve, the
mean site index is about 105. Yield tables indicate that the
mean annual increment at culmination (CMAI) for western
hemlock at age 50 is about 232 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Cable yarding systems generally are used. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round
use. Rounded pebbles and cobbles are readily available in
areas of this unit. Steep cuts and fills erode readily unless a
plant cover is established. Slumping and road failures can
occur in clear-cut areas. Steep yarding paths, skid trails,
firebreaks, and roadfills are subject to rilling and gullying
unless they are adequately protected by water bars or
vegetation. Use of harvesting systems that lift logs entirely
off the ground reduces disturbance of the protective layer of
duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock and red alder occurs readily. If openings
are made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock.

Common forest understory species include salal, red
huckleberry, western swordfern, western brackenfern, and
salmonberry.

This map unit is in capability subclass Vlle.

83-Mopang silt loam, cool, 5 to 30 percent slopes.
This deep, well drained soil is on ground moraines of

uplands. It formed in old alluvium deposited over glacial drift.

The native vegetation is mainly conifers. Elevation is sea
level to 200 feet. The average annual precipitation is 80 to
110 inches, the average annual air temperature is about 46
degrees F, and the average growing season (at 28 degrees)
is 180 to 220 days. This soil is subject to strong coastal
winds and prolonged seasonal fog cover.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 4 inches thick. The surface layer is
dark reddish brown silt loam about 6 inches thick. The
subsoil is dark reddish brown and dark brown silty clay loam
about 37 inches thick. The substratum is strong brown very
gravelly silt loam about 8 inches thick. Dense glacial drift is
at a depth of about 51 inches. Depth to the glacial drift
ranges from 40 to 60 inches or more.

Included in this unit are about 10 percent Calawah,
cool, soils; 5 percent Papac soils; and 5 percent
Mopang, cool, soils that have slopes of more than 30
percent.

Permeability of this Mopang soil is moderate to the dense
glacial drift and very slow through it. Available water capacity
is high. Effective rooting depth is 40 to 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.
The effect of the drift layer on use and management is
similar to the effect of a hardpan.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Sitka spruce, western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western
hemlock is about 138, and on the basis of a 50-year site
curve, the mean site index is about 98. Yield tables indicate
that the mean annual increment at culmination (CMAI) for
western hemlock at age 50 is about 214 cubic feet per acre
per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rounded pebbles and cobbles
are readily available in areas of this unit. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock occurs readily and by Sitka spruce it
occurs periodically. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay reforestation by
western hemlock and Sitka spruce.

Common forest understory species include salal, red
huckleberry, western swordfern, western brackenfern, and
salmonberry.

This map unit is in capability subclass IVe.

84-Mopang silt loam, cool, 30 to 65 percent slopes.
This deep, well drained soil is on ground moraines of
uplands. It formed in old alluvium deposited over glacial
drift. The native vegetation is mainly conifers. Elevation is
sea level to 200 feet. The average annual precipitation is 80
to 110 inches, the average annual air temperature is about
46 degrees F, and the average growing season (at 28
degrees) is 180 to 220 days. This soil is subject to strong
coastal winds and prolonged seasonal fog cover.

Typically, the surface is covered with a mat of
needles, twigs, and moss about 4 inches thick. The
surface layer is dark reddish brown silt loam about 6



inches thick. The subsoil is dark reddish brown and dark
brown silty clay loam about 40 inches thick. The substratum
is strong brown very gravelly silt loam about 8 inches thick.
Dense glacial drift is at a depth of about 54 inches. Depth to
the glacial drift ranges from 40 to 60 inches or more.

Included in this unit are about 10 percent Calawah,
cool, soils; 5 percent Papac soils; and 10 percent
Mopang, cool, soils that have slopes of less than 30
percent or more than 65 percent.

Permeability of this Mopang soil is moderate to the dense
glacial drift and very slow through it. Available water capacity
is high. Effective rooting depth is 40 to 60 inches or more.
Runoff is medium, and the hazard of water erosion is
moderate. The effect of the drift layer on use and
management is similar to the effect of a hardpan.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Sitka spruce, western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western hemlock
is about 138, and on the basis of a 50-year site curve, the
mean site index is about 98. Yield tables indicate that the
mean annual increment at culmination (CMAI) for western
hemlock at age 50 is about 214 cubic feet per acre per year.

The main limitation for harvesting timber is the steepness
of slope. Slope limits the use of wheeled or tracked
equipment during harvesting; cable yarding systems are safer
and disturb the soil less. Using wheeled or tracked
equipment when the soil is wet causes ruts, soil compaction,
and damage to tree roots. When wet, unsurfaced roads are
soft and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rounded pebbles and
cobbles are readily available in areas of this unit. Steep cuts
and fills erode readily unless a plant cover is established.
Steep yarding paths, skid trails, and firebreaks are subject to
rilling and gullying unless they are adequately protected by
water bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock occurs readily and by Sitka spruce it
occurs periodically. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay reforestation by
western hemlock and Sitka spruce.

Common forest understory species include salal, red
huckleberry, western swordfern, western brackenfern, and
salmonberry.

This map unit is in capability subclass Vle.

85-Mopang silt loam, cool, 65 to 90 percent
slopes. This deep, well drained soil is on ground

moraines of uplands. It formed in old alluvium deposited
over glacial drift. The native vegetation is mainly conifers.
Elevation is sea level to 200 feet. The average annual
precipitation is 80 to 110 inches, the average annual air
temperature is about 46 degrees F, and the average
growing season (at 28 degrees) is 180 to 220 days. This
soil is subject to strong coastal winds and prolonged
seasonal fog cover.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 4 inches thick. The surface layer is
dark reddish brown silt loam about 5 inches thick. The
subsoil is dark reddish brown and dark brown silty clay loam
about 43 inches thick. The substratum is strong brown very
gravelly silt loam about 9 inches thick. Dense glacial drift is
at a depth of about 57 inches. Depth to the glacial drift
ranges from 40 to 60 inches or more.

Included in this unit are about 15 percent Papac soils
and 15 percent Mopang, cool, soils that have slopes of less
than 65 percent.

Permeability of this Mopang soil is moderate to the dense
glacial drift and very slow through it. Available water
capacity is high. Effective rooting depth is 40 to 60 inches or
more. Runoff is rapid, and the hazard of water erosion is
severe. The effect of the drift layer on use and management
is similar to the effect of a hardpan.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Sitka spruce, western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western
hemlock is about 138, and on the basis of a 50-year site
curve, the mean site index is about 98. Yield tables indicate
that the mean annual increment at culmination (CMAI) for
western hemlock at age 50 is about 214 cubic feet per acre
per year.

The main limitation for harvesting timber is the steepness
of slope. Cable yarding systems generally are used. When
wet, unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rounded pebbles and cobbles are readily available in areas
of this unit. Steep cuts and fills erode readily unless a plant
cover is established. Steep yarding paths, skid trails,
firebreaks, and roadfills are subject to rilling and gullying
unless they are adequately protected by water bars or
vegetation. Use of harvesting systems that lift logs entirely
off the ground reduces disturbance of the protective layer of
duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock occurs readily and by Sitka spruce it
occurs periodically. If openings are made in the canopy,
invading brushy plants can prevent



establishment of Douglas-fir seedlings and can delay
reforestation by western hemlock and Sitka spruce.
Common forest understory species include salal, red
huckleberry, western swordfern, western brackenfern, and
salmonberry.
This map unit is in capability subclass Vlle.

86-Murnen silt loam, 5 to 30 percent slopes. This very
deep, well drained soil is on mountains. It formed in material
derived from basalt. Drainageways generally are more
than 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 1,800 to 2,700 feet. The average
annual precipitation is 80 to 120 inches, the average annual
air temperature is about 44 degrees F, and the average
growing season (at 28 degrees) is 150 to 180 days.

Typically, the surface is covered with a mat of leaf litter
about 1 inch thick. The upper 8 inches of the surface layer
is dark reddish brown silt loam, and the lower 8 inches is
dark brown silt loam. The subsoil to a depth of 60 inches or
more is dark yellowish brown and yellowish brown silt loam.

Included in this unit are about 10 percent Lates soils
and 2 percent Katula soils. Also included in some mapped
areas is as much as 10 percent Murnen soils that have
slopes of more than 30 percent.

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

This unit is used as woodland.

Western hemlock, Douglas-fir, and Pacific silver fir are the
principal forest species on this unit. Trees of limited extent
include red alder and bigleaf maple. On the basis of a 100-
year site curve, the mean site index is 131 for western
hemlock and 136 for Douglas-fir. On the basis of a 50-year
site curve, the mean site index is 93 for western hemlock
and 109 for Douglas-fir. Yield tables indicate that the mean
annual increment at culmination (CMAI) for western
hemlock at age 50 is 202 cubic feet per acre per year, and
for Douglas-fir at age 70 it is 139 cubic feet per acre per
year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
readily available in areas of this unit, generally at a depth of
5 to 10 feet. Occasionally, a snowpack hinders the use of
ground skidding in harvesting. Steep cuts and fills erode
readily unless a plant cover is established. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be

accomplished by hand planting Douglas-fir or noble fir
seedlings. If seed trees are present, natural reforestation by
western hemlock and Pacific silver fir occurs periodically.
Seedling mortality is higher on ridgetops, which are subject to
strong, persistent winds. Areas on ridgetops are less
productive than other areas of the unit. If openings are made
in the canopy, invading brushy plants can delay
establishment of Douglas-fir seedlings.

Common forest understory species include red
huckleberry, salmonberry, western brackenfern, western
swordfern, and vine maple.

This map unit is in capability subclass [Ve.

87-Murnen silt loam, 30 to 65 percent slopes. This
very deep, well drained soil is on mountains. It formed in
material derived from basalt. Drainageways generally are
1,000 to 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 1,800 to 2,700 feet. The average annual
precipitation is 80 to 120 inches, the average annual air
temperature is about 44 degrees F, and the average growing
season (at 28 degrees) is 150 to 180 days.

Typically, the surface is covered with a mat of leaf litter
about 1 inch thick. The upper 5 inches of the surface layer
is dark reddish brown silt loam, and the lower 8 inches is
dark brown silt loam. The subsoil to a depth of 60 inches
or more is dark yellowish brown and yellowish brown silt
loam.

Included in this unit are about 10 percent Lates soils and 2
percent Katula soils. Also included in some mapped areas is
as much as 5 percent Murnen soils that have slopes of less
than 30 percent.

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

This unit is used as woodland.

Western hemlock, Douglas-fir, and Pacific silver fir are the
principal forest species on this- unit. Trees of limited extent
include red alder and bigleaf maple. On the basis of a 100-
year site curve, the mean site index is 131 for western
hemlock and 136 for Douglas-fir. On the basis of a 50-year
site curve, the mean site index is 93 for western hemlock
and 109 for Douglas-fir. Yield tables indicate that the mean
annual increment at culmination (CMAI) for western
hemlock at age 50 is 202 cubic feet per acre per year, and
for Douglas-fir at age 70 it is 139 cubic feet per acre per
year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Rock for road construction is
readily available in areas of this unit, generally at a depth of
5 to 10 feet.



Occasionally, a snowpack hinders the use of ground skidding
in harvesting. Steep cuts and fills erode readily unless a plant
cover is established. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they are
adequately protected by water bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir or noble fir seedlings. If seed
trees are present, natural reforestation by western hemlock
and Pacific silver fir occurs periodically. Seedling mortality is
higher on ridgetops, which are subject to strong, persistent
winds. Areas on ridgetops are less productive than other
areas of the unit. If openings are made in the canopy,
invading brushy plants can delay establishment of Douglas-fir
seedlings.

Common forest understory species include red
huckleberry, salmonberry, western brackenfern,
western swordfern, and vine maple.

This map unit is in capability subclass Vle.

88-Narel silt loam, 8 to 30 percent slopes. This deep,
well drained soil is on foot slopes and shoulders of uplands. It
formed in colluvium derived from sandstone. Drainageways
generally are 1,000 to 1,500 feet apart. The native vegetation
is mainly conifers. Elevation is sea level to 1,100 feet. The
average annual precipitation is 80 to 120 inches, the average
annual air temperature is about 48 degrees F, and the
average growing season (at 28 degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of needles,
moss, and twigs about 5 inches thick. The surface layer is
very dark brown and dark brown silt loam about 16 inches
thick. The subsoil is dark brown and dark yellowish brown silt
loam about 41 inches thick. Partly consolidated sandstone is
at a depth of about 57 inches. Depth to weathered bedrock
ranges from 40 to 60 inches or more.

Included in this unit are about 10 percent llwaco soils, 5
percent Lebam and Palix soils, and 2 percent Willapa soils.
Also included in some mapped areas is as much as 10
percent Narel soils that have slopes of more than 30
percent.

Permeability of this Narel soil is moderate. Available water
capacity is high. Effective rooting depth is 40 to 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Douglas-fir, red alder,
and western redcedar. On the basis of a 100-year site curve,
the mean site index for western hemlock is about 147, and
on the basis of a 50-year site curve, the mean site index is
about 104. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is about 232 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Slumping
and road failures can occur in clear-cut areas. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock and red alder occurs readily. If openings
are made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay
natural regeneration of western hemlock.

Common forest understory species include salal,
western swordfern, salmonberry, western brackenfern,
and red huckleberry.

This map unit is in capability subclass IVe.

89-Narel silt loam, 30 to 65 percent slopes. This
deep, well drained soil is on back slopes of uplands. It
formed in colluvium derived from sandstone. Drainageways
generally are 1,000 to 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is sea level to 1,100
feet. The average annual precipitation is 80 to 120 inches,
the average annual air temperature is about 48 degrees F,
and the average growing season (at 28 degrees) is 180 to
220 days.

Typically, the surface is covered with a mat of
needles, moss, and twigs about 5 inches thick. The surface
layer is very dark brown and dark brown silt loam about 18
inches thick. The subsoil is dark brown and dark yellowish
brown silt loam about 38 inches thick. Partly consolidated
sandstone is at a depth of about 56 inches. Depth to
weathered bedrock ranges from 40 to 60 inches or more.

Included in this unit are about 10 percent llwaco soils, 5
percent Lebam and Palix soils, and 2 percent Willapa soils.
Also included in some mapped areas is as much as 10
percent Narel soils that have slopes of less than 30
percent or more than 65 percent.

Permeability of this Narel soil is moderate. Available
water capacity is high. Effective rooting depth is 40 to 60
inches or more. Runoff is medium, and the hazard of water
erosion is moderate.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Douglas-fir, red alder,
and western redcedar. On the basis of a 100-year site
curve, the mean site index for western hemlock is about



147, and on the basis of a 50-year site curve, the mean
site index is about 104. Yield tables indicate that the mean
annual increment at culmination (CMAI) for western
hemlock at age 50 is about 232 cubic feet per acre per
year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Slumping
and road failures can occur in clear-cut areas. Steep yarding
paths, skid trails, and firebreaks are subject to rilling and
gullying unless they are adequately protected by water bars
or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock and red alder occurs readily. If openings
are made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay
natural regeneration of western hemlock.

Common forest understory species include salal,
western swordfern, salmonberry, western brackenfern, and
red huckleberry.

This map unit is in capability subclass Vle.

90-Narel silt loam, 65 to 90 percent slopes. This
deep, well drained soil is on back slopes of uplands. It
formed in colluvium derived from sandstone. Drainageways
generally are less than 1,000 feet apart. The native
vegetation is mainly conifers. Elevation is sea level to 1,100
feet. The average annual precipitation is 80 to 120 inches,
the average annual air temperature is about 48 degrees F,
and the average growing season (at 28 degrees) is 180 to
220 days.

Typically, the surface is covered with a mat of needles,
moss, and twigs about 5 inches thick. The surface layer is
very dark brown and dark brown silt loam about 11 inches
thick. The subsoil is dark brown and dark yellowish brown
silt loam about 35 inches thick. Partly consolidated
sandstone is at a depth of about 46 inches. Depth to
weathered bedrock ranges from 40 to 60 inches or more.

Included in this unit is about 5 percent Palix soils. Also
included in some mapped areas is as much as 10 percent
Narel soils that have slopes of less than 65 percent.

Permeability of this Narel soil is moderate. Available
water capacity is high. Effective rooting depth is 40 to 60

inches or more. Runoff is rapid, and the hazard of water
erosion is severe.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Douglas-fir, red alder,
and western redcedar. On the basis of a 100-year site curve,
the mean site index for western hemlock is about 147, and
on the basis of a 50-year site curve, the mean site index is
about 104. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is about 232 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Cable yarding systems generally are used. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas of
this unit. Steep cuts and fills erode readily unless a plant
cover is established. Slumping and road failures can occur in
clear-cut areas. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they are
adequately protected by water bars or vegetation. Use of
harvesting systems that lift logs entirely off the ground
reduces disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock and red alder occurs readily. If openings
are made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay
natural regeneration of western hemlock.

Common forest understory species include salal,
western swordfern, salmonberry, western brackenfern,
and red huckleberry.

This map unit is in capability subclass Vlle.

91-Nemah silty clay loam. This very deep, poorly
drained soil is in depressional areas of terraces. It formed
in alluvium derived from mixed sediment. The slope is 0 to
2 percent. The native vegetation is mainly sedges, rushes,
and hardwoods. Elevation is 20 to 400 feet. The average
annual precipitation is 70 to 100 inches, the average
annual air temperature is about 50 degrees F, and the
average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface is covered with a mat of moss,
leaves, and twigs about 4 inches thick. The upper 5 inches
of the surface layer is black silty clay loam, and the lower 3
inches is mottled, very dark brown silty clay. The subsaoil is
mottled, dark grayish brown and gray clay about 28 inches
thick. The substratum to a depth of 60 inches or more is
mottled, gray very gravelly clay.



Included in this unit is about 10 percent Salzer and
Wishkah soils. Also included in some mapped areas is as
much as 10 percent Nemah soils that are drained.

Permeability of this Nemah soil is very slow. Available
water capacity is high. Effective rooting depth is limited by a
seasonal high water table that ranges from a depth of 6
inches to above the surface from October through April.
Runoff is slow or ponded, and the hazard of water erosion is
slight.

This unit is used as woodland.

Red alder is the principal forest species on this unit.
Trees of limited extent include western redcedar, Sitka
spruce, and western hemlock. On the basis of a 50-year site
curve, the mean site index is 86 for red alder. Yield tables
indicate that the mean annual increment at culmination
(CMAI) for red alder at age 40 is 94 cubic feet per acre per
year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas of
this unit. The seasonal high water table restricts the use of
equipment to the dry summer months. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western redcedar seedlings. If seed trees
are present, natural reforestation by red alder occurs readily.
The seasonal high water table and ponding reduce root
respiration and seedling survival. If openings are made in
the canopy, invading brushy plants can delay establishment
of planted western redcedar seedlings. The restricted
rooting depth, caused by the high water table, frequently
causes windthrow.

Common forest understory species include devilsclub,
salmonberry, sedges, western swordfern, and red
elderberry.

This map unit is in capability subclass Viw.

92-Netarts fine sand, 3 to 12 percent slopes. This
very deep, well drained soil is on old stabilized sand dunes.
It formed in slightly weathered sand. The native vegetation
is mainly conifers. Elevation is 20 to 100 feet. The average
annual precipitation is 70 to 100 inches, the average annual
air temperature is about 50 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of twigs,
bark, and needles about 3 inches thick. The surface layer
is dark brown and dark grayish brown fine sand about 3
inches thick. The subsoil is dark brown and

grayish brown fine sand about 22 inches thick. The
substratum to a depth of 60 inches or more is light
brownish gray fine sand. Iron staining is common in the
upper part of the subsoil.

Included in this unit are about 5 percent Westport soils, 2
percent Yaquina soils, and 1 percent Orcas and Seastrand
soils.

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

Most areas of this unit are used as woodland. A few
areas are irrigated and are used for ornamental azaleas and
rhododendrons. Some areas are used as rural homesites.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Sitka spruce, shore pine,
and Douglas-fir. On the basis of a 100-year site curve, the
mean site index for western hemlock is 151, and on the
basis of a 50-year site curve, the mean site index is 107.
Yield tables indicate that the mean annual increment at
culmination (CMAI) for western hemlock at age 50 is 240
cubic feet per acre per year.

This unit is suited to year-round harvesting operations.
Unsurfaced roads and skid trails are soft. Logging roads
require suitable surfacing for year-round use. Rock for road
construction is not readily available in areas of this unit. The
surface layer is loose when dry and hinders the use of
wheeled equipment. Careful use of wheeled or tracked
equipment reduces disturbance of the protective layer of
duff.

Seedling mortality is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock occurs
periodically. Droughtiness of the surface layer increases
seedling mortality. Seedlings planted in the less fertile
subsoil grow poorly and have poor vigor. If openings are
made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock. Looseness of the surface
layer and subsoil occasionally causes windthrow.

Common forest understory species include evergreen
huckleberry, western swordfern, western brackenfern, salal,
and salmonberry.

If this unit is used for ornamental crops, the main
limitation is low available water capacity. Because this soil is
droughty, applications of irrigation water should be light and
frequent. Sprinkler irrigation is a suitable method. Water
should be applied in amounts sufficient to wet the root zone
but small enough to minimize the leaching of plant nutrients.

This unit is well suited to homesite development. If the
density of housing is moderate to high, community sewage
systems are needed to prevent contamination of



water supplies as a result of seepage from onsite
sewage disposal systems. This map unit is in
capability subclass IVe.

93-Newberg silt loam. This very deep, well drained

soil is on natural levees of flood plains. It formed in
alluvium. The slope is 0 to 3 percent. The native vegetation
is mainly conifers. Elevation is 50 to 200 feet. The average
annual precipitation is 50 to 60 inches, the average annual
air temperature is about 51 degrees F, the average growing
season (at 28 degrees) is 200 to 220 days, and the average
frost-free season (at 32 degrees) is 150 to 210 days.

Typically, the surface layer is dark brown silt loam about

13 inches thick. The upper 23 inches of the underlying
material is dark yellowish brown sandy loam, and the
lower part to a depth of 60 inches or more is dark yellowish
brown loamy fine sand.

Included in this unit are about 10 percent Chehalis
soils, 10 percent Cloquato soils, and 5 percent Rennie and
Salzer soils.

Permeability of this Newberg soil is moderately rapid.
Available water capacity is high. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. This soil is subject to occasional, brief
periods of flooding in winter.

Most areas of this unit are used for cultivated crops
and for hay and pasture. Some areas are used as
woodland and rural homesites.

This unit is well suited to hay, pasture, and cultivated
crops. The main limitation is the hazard of flooding.
Flooding can be controlled by diking the adjacent streams
or diverting upland runoff away from the area. Restricting
grazing during wet periods helps to maintain the condition of
the pasture and soil.

Sweet corn, corn silage, and peas are commonly grown
on this unit. In summer, irrigation is needed for maximum
production of most crops. Sprinkler irrigation is a suitable
method. Water should be applied in amounts sufficient to
wet the root zone but small enough to minimize the
leaching of plant nutrients. Returning all crop residue to the
soil and growing green manure crops help to maintain
fertility and tilth.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include red alder, bigleaf maple, black
cottonwood, western redcedar, and Oregon ash. On the
basis of a 100-year site curve, the mean site index for
Douglas-fir is about 160, and on the basis of a 50-year site
curve, the mean site index is about 120. Yield tables
indicate that the mean annual increment at culmination
(CMAI) for Douglas-fir at age 65 is 170 cubic feet per acre
per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable.

Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas of
this unit.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas generally is
accomplished by hand planting Douglas-fir seedlings. If seed
trees are present, natural reforestation by red alder occurs
readily. Occasional, brief floods reduce root respiration and
cause seedling mortality. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings.

Common forest understory species include willow, vine
maple, western brackenfern, Oregon-grape, and trailing
blackberry.

If this unit is used for homesite development, the main
limitation is the hazard of flooding. Dikes and channels that
have outlets for floodwater can be used to protect buildings
and onsite sewage disposal systems from flooding. During
periods of flooding, effluent from septic tank absorption
fields can surface and create a hazard to health. Roads and
streets should be located above the expected flood level.

This map unit is in capability subclass llw.

94-Newskah loam, 1 to 8 percent slopes. This very
deep, well drained soil is on broad ridgetops of terraces. It
formed in sandy marine sediment. Drainageways generally
are more than 1,500 feet apart. The native vegetation is
mainly conifers. Elevation is 50 to 500 feet. The average
annual precipitation is 70 to 120 inches, the average annual
air temperature is about 48 degrees F, and the average
growing season (at 28 degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of moss,
needles, and twigs about 3 inches thick. The surface layer is
very dark grayish brown loam about 20 inches thick. The
subsoil is dark yellowish brown loam about 35 inches thick.
The substratum to a depth of 60 inches or more is yellowish
brown loamy fine sand.

Included in this unit is about 5 percent llwaco, cool, soils
and Lebam, cool, soils. Also included in some mapped
areas are as much as 5 percent Willapa, cool, soils and 10
percent Newskah soils that have slopes of more than 8
percent.

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

Most areas of this unit are used as woodland. Some
areas are used for hay, pasture, or rural homesites.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Sitka spruce, western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western
hemlock is 147, and on the basis of a 50-year site curve, the
mean site index is 105. Yield tables indicate that the mean
annual increment at culmination



(CMAI) for western hemlock at age 50 is 232 cubic feet per
acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily and by Sitka spruce it occurs
periodically. Seedling mortality is higher in areas of this unit
on ridgetops, which are subject to strong, persistent winds.
Areas on ridgetops are less productive than other areas of
the unit. If openings are made in the canopy, invading brushy
plants can prevent establishment of Douglas-fir seedlings
and can delay reforestation by western hemlock and Sitka
spruce.

Common forest understory species include salmonberry,
red huckleberry, western swordfern, evergreen
huckleberry, and salal.

This unit is well suited to hay and pasture. Restricting
grazing during wet periods helps to maintain the condition of
the pasture and soil. Adequate plant cover is required on
this unit to reduce soil erosion.

This unit is well suited to homesite development. If the
density of housing is moderate to high, community sewage
systems are needed to prevent contamination of water
supplies as a result of seepage from onsite sewage disposal
systems.

This map unit is in capability subclass llle.

95-Newskah loam, 8 to 30 percent slopes. This very
deep, well drained soil is on terraces and back slopes of
terraces. It formed in sandy marine sediment.
Drainageways generally are more than 1,500 feet apart. The
native vegetation is mainly conifers. Elevation is 50 to 500
feet. The average annual precipitation is 70 to 120 inches,
the average annual air temperature is about 48 degrees F,
and the average growing season (at 28 degrees) is 180 to
220 days.

Typically, the surface is covered with a mat of moss,
needles, and twigs about 3 inches thick. The surface layer
is very dark grayish brown loam about 17 inches thick. The
subsoil is dark yellowish brown loam about 29 inches thick.
The substratum to a depth of 60 inches or more is yellowish
brown loamy fine sand.

Included in this unit is about 5 percent llwaco, cool,
soils; Lebam, cool, soils; and Palix, cool, soils. Also
included in some mapped areas are as much as 5

percent Willapa, cool, soils and 10 percent Newskah
soils that have slopes of less than 8 percent or more
than 30 percent.

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

Most areas of this unit are used as woodland. Some
areas are used for hay and pasture.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Sitka spruce, western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western hemlock
is 147, and on the basis of a 50-year site curve, the mean
site index is 105. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is 232 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Slumping
and road failures can occur in clear-cut areas. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock occurs readily and by Sitka spruce it
occurs periodically. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay reforestation by
western hemlock and Sitka spruce.

Common forest understory species include salmonberry,
red huckleberry, western swordfern, evergreen huckleberry,
and salal.

If this unit is used for hay or pasture, the main limitation
is steepness of slope. If practical, seedbed preparation
should be on the contour or across the slope. Restricting
grazing during wet periods helps to maintain the condition of
the pasture and soil. Adequate plant cover is required on
this unit to reduce soil erosion.

This map unit is in capability subclass IVe.

96-Newskah loam, 30 to 65 percent slopes. This very
deep, well drained soil is on back slopes of terraces. It
formed in sandy marine sediment. Drainageways generally
are 1,000 to 1,500 feet apart. The native vegetation is
mainly conifers. Elevation is 50 to 500 feet. The average
annual precipitation is 70 to 120 inches, the average annual
air temperature is about



48 degrees F, and the average growing season (at 28
degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of moss,
needles, and twigs about 3 inches thick. The surface layer is
very dark grayish brown loam about 13 inches thick. The
subsoil is dark yellowish brown loam about 30 inches thick.
The substratum to a depth of 60 inches or more is yellowish
brown loamy fine sand.

Included in this unit is about 5 percent llwaco, cool, sails;
Lebam, cool, soils; Narel soils; and Palix, cool, soils. Also
included in some mapped areas are as much as 5 percent
Willapa, cool, soils and 10 percent Newskah soils that have
slopes of less than 30 percent or more than 65 percent.

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

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Sitka spruce, western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western hemlock
is 147, and on the basis of a 50-year site curve, the mean
site index is 105. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is 232 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked
equipment during harvesting; cable yarding systems are
safer and disturb the soil less. When wet, unsurfaced roads
are soft and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available in areas of this unit.
Steep cuts and fills erode readily unless a plant cover is
established. Slumping and road failures can occur in clear-
cut areas. Steep yarding paths, skid trails, firebreaks, and
logging road drainage ditches are subject to rifling and
gullying unless they are adequately protected by water bars
or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock occurs readily and by Sitka spruce it
occurs periodically. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay reforestation by
western hemlock and Sitka spruce.

Common forest understory species include
salmonberry, red huckleberry, western swordfern,
evergreen huckleberry, and salal.

This map unit is in capability subclass Vle.

97-Newskah loam, 65 to 90 percent slopes. This
very deep, well drained soil is on back slopes of

terraces. It formed in sandy marine sediment. Drainageways
generally are 1,000 to 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is 50 to 500 feet.
The average annual precipitation is 70 to 120 inches, the
average annual air temperature is about 48 degrees F, and
the average growing season (at 28 degrees) is 180 to 220
days.

Typically, the surface is covered with a mat of moss,
needles, and twigs about 3 inches thick. The surface layer
is very dark grayish brown loam about 12 inches thick.
The subsoil is dark yellowish brown loam about 25 inches
thick. The substratum to a depth of 60 inches or more is
yellowish brown loamy fine sand.

Included in this unit are about 2 percent llwaco, cool,
soils and Lebam, cool, soils and 5 percent Narel soils and
Palix, cool, soils. Also included in some mapped areas are
as much as 2 percent Willapa, cool, soils and 10 percent
Newskah soils that have slopes of less than 65 percent.

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

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Sitka spruce, western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western
hemlock is 147, and on the basis of a 50-year site curve,
the mean site index is 105. Yield tables indicate that the
mean annual increment at culmination (CMA1) for western
hemlock at age 50 is 232 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Cable yarding systems generally are used. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas of
this unit. Steep cuts and fills erode readily unless a plant
cover is established. Slumping and road failures can occur in
clear-cut areas. Steep yarding paths, skid trails, firebreaks,
and logging road drainage ditches are subject to rilling and
gullying unless they are adequately protected by water bars
or vegetation. Use of harvesting systems that lift logs
entirely off the ground reduces disturbance of the protective
layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock occurs readily and by Sitka spruce it
occurs periodically. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay reforestation by
western hemlock and Sitka spruce.



Common forest understory species include salmonberry,
red huckleberry, western swordfern, evergreen huckleberry,
and salal.

This map unit is in capability subclass Vlle.

98-Nordby very gravelly loam, 1 to 8 percent
slopes. This very deep, somewhat excessively drained soil
is on benches and terraces. It formed in valley and
continental glacial outwash. Drainageways generally are
more than 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 300 to 900 feet. The average annual
precipitation is 80 to 130 inches, the average annual air
temperature is about 50 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of leaf litter
about 3 inches thick. The surface layer is dark reddish
brown very gravelly loam about 13 inches thick. The subsail
is dark brown extremely gravelly sandy loam about 20
inches thick. The upper 17 inches of the substratum is dark
brown extremely gravelly loamy sand, and the lower part to a
depth of 60 inches or more is dark yellowish brown
extremely gravelly sand.

Included in this unit are about 10 percent O'Brien and
Willaby soils, 5 percent Copalis and Hoquiam soils, and 2
percent Carstairs and Lyre soils. Also included in some
mapped areas is as much as 10 percent Nordby soils that
have slopes of more than 8 percent.

Permeability of this Nordby soil is rapid. Available water
capacity is low. Effective rooting depth is 60 inches or more,
but there are few roots below a depth of 30 inches. Runoff
is slow, and the hazard of water erosion is slight.

Most areas of this unit are used as woodland. Some
areas are used as rural homesites.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red
alder, bigleaf maple, and western redcedar. On the basis of
a 100-year site curve, the mean site index is 172 for
Douglas-fir and 166 for western hemlock. On the basis of a
50-year site curve, the mean site index is 129 for Douglas-fir
and 119 for western hemlock. Yield tables indicate that the
mean annual increment at culmination (CMAI) for Douglas-fir
at age 60 is 183 cubic feet per acre per year, and for
western hemlock at age 50 it is 266 cubic feet per acre per
year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are slippery. Logging roads require suitable surfacing
for year-round use. Rounded gravel and cobbles for road
construction are readily available in areas of this unit. This
unit is well suited to year-round logging operations except
during the short periods when the soil is wet. Careful use of

wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. Droughtiness of the surface layer
increases seedling mortality. If openings are made in the
canopy, invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal,
salmonberry, vine maple, western brackenfern, and western
swordfern.

This unit is well suited to homesite development. If the
density of housing is moderate to high, community sewage
systems are needed to prevent contamination of water
supplies as a result of seepage from onsite sewage disposal
systems.

This map unit is in capability subclass Ve.

99-Nordby very gravelly loam, 8 to 30 percent
slopes. This very deep, somewhat excessively drained soil
is on benches and terraces. It formed in valley and
continental glacial outwash. Drainageways generally are
more than 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 300 to 900 feet. The average annual
precipitation is 80 to 130 inches, the average annual air
temperature is about 50 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of leaf litter
about 3 inches thick. The surface layer is dark reddish
brown very gravelly loam about 15 inches thick. The subsoil
is dark brown extremely gravelly sandy loam about 18 inches
thick. The upper 19 inches of the substratum is dark brown
extremely gravelly loamy sand, and the lower part to a depth
of 60 inches or more is dark yellowish brown extremely
gravelly sand.

Included in this unit are about 5 percent O'Brien and
Willaby soils and 10 percent Copalis and Hoquiam soils.

Also included in some mapped areas is as much as 10
percent Nordby soils that have slopes of less than 8
percent or more than 30 percent.

Permeability of this Nordby soil is rapid. Available water
capacity is low. Effective rooting depth is 60 inches or more,
but there are few roots below a depth of 30 inches. Runoff is
slow, and the hazard of water erosion is slight.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
bigleaf maple, and western redcedar. On the basis of a 100-
year site curve, the mean site index is 172 for Douglas-fir and
166 for western hemlock. On the basis of a 50-year site
curve, the mean site index is 129 for Douglas-fir and 119 for
western hemlock. Yield tables



indicate that the mean annual increment at culmination
(CMAI) for Douglas-fir at age 60 is 183 cubic feet per acre
per year, and for western hemlock at age 50 it is 266
cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are slippery. Logging roads require suitable surfacing
for year-round use. Rounded gravel and cobbles for road
construction are readily available in areas of this unit. This
unit is well suited to year-round logging operations except
during the short periods when the soil is wet. Steep cuts and
fills that have no plant cover readily ravel and slough.
Careful use of wheeled or tracked equipment reduces
disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. Droughtiness of the surface layer
increases seedling mortality. Seedlings planted in the less
fertile subsoil grow poorly and have poor vigor. If openings
are made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock.

Common forest understory species include salal,
salmonberry, vine maple, western brackenfern, and western
swordfern.

This map unit is in capability subclass IVe.

100-Nordby very gravelly loam, 30 to 65 percent
slopes. This very deep, somewhat excessively drained soil
is on benches and terraces. It formed in valley and
continental glacial outwash. Drainageways generally are
1,000 to 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 300 to 900 feet. The average annual
precipitation is 80 to 130 inches, the average annual air
temperature is about 50 degrees F, and the average growing
season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of leaf litter
about 3 inches thick. The surface layer is dark reddish
brown very gravelly loam about 12 inches thick. The subsail
is dark brown extremely gravelly sandy loam about 16
inches thick. The upper 15 inches of the substratum is dark
brown extremely gravelly loamy sand, and the lower part to
a depth of 60 inches or more is dark yellowish brown
extremely gravelly sand.

Included in this unit is about 15 percent Copalis and
Hoquiam soils. Also included in some mapped areas is as
much as 15 percent Nordby soils that have slopes of less
than 30 percent.

Permeability of this Nordby soil is rapid. Available
water capacity is low. Effective rooting depth is 60

inches or more, but there are few roots below a depth of 30
inches. Runoff is medium, and the hazard of water erosion is
moderate.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
bigleaf maple, and western redcedar. On the basis of a 100-
year site curve, the mean site index is 172 for Douglas-fir
and 166 for western hemlock. On the basis of a 50-year site
curve, the mean site index is 129 for Douglas-fir and 119 for
western hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
183 cubic feet per acre per year, and for western hemlock at
age 50 it is 266 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. Logging roads require suitable
surfacing for year-round use. Rounded gravel and
cobbles for road construction are readily available in areas
of this unit. Steep cuts and fills that have no plant cover
readily ravel and slough.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. Droughtiness of the surface layer
increases seedling mortality. Seedlings planted in the less
fertile subsoil grow poorly and have poor vigor. If openings
are made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock.

Common forest understory species include salal,
salmonberry, vine maple, western brackenfern, and
western swordfern.

This map unit is in capability subclass Vle.

101-Norma sandy loam. This very deep, poorly drained

soil is on narrow flood plains. It formed in sandy alluvium.
The slope is 0 to 2 percent. The native vegetation is mainly
hardwoods. Elevation is 200 to 400 feet. The average
annual precipitation is 50 to 60 inches, the average annual
air temperature is about 50 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of leaves,
twigs, and moss about 1 inch thick. The surface layer is
very dark grayish brown sandy loam about 10 inches thick.
The subsoil is mottled, grayish brown sandy loam about 19
inches thick. The substratum to a depth of 60 inches or
more is dark gray sandy loam.

Included in this unit are about 5 percent Montesa soils, 5
percent Salzer soils, and 5 percent Norma soils that are
drained.



Permeability of this Norma soil is moderately rapid.
Available water capacity is high. Effective rooting depth is
limited by a seasonal high water table that ranges from a
depth of 12 inches to above the surface from November
through April. Runoff is slow or ponded, and the hazard of
water erosion is slight.

Most areas of this unit are used as woodland. Some
small areas are used for hay and pasture.

Red alder is the principal forest species on this unit.
Trees of limited extent include western redcedar, western
hemlock, and bigleaf maple. On the basis of a 50-year site
curve, the mean site index for red alder is about 90. Yield
tables indicate that the mean annual increment at
culmination (CMAI) for red alder at age 40 is about 101
cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. The seasonal high
water table and ponding restrict the use of equipment to the
dry summer months. Careful use of wheeled or tracked
equipment reduces disturbance of the protective layer of
duff.

Seedling mortality is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western redcedar seedlings. If seed trees
are present, natural reforestation by red alder occurs readily.
Ponding and the seasonal high water table reduce root
respiration and seedling survival. If openings are made in
the canopy, invading brushy plants can delay establishment
of planted seedlings. The restricted rooting depth, caused by
the high water table, frequently causes windthrow.

Common forest understory species include salal,
western swordfern, Oregon-grape, hazelnut, and vine
maple.

If this unit is used for hay or pasture, the main limitation
is the seasonal high water table. The high water table can
be lowered by installing tile drains or open ditches if
adequate outlets are available. Restricting grazing during
wet periods helps to maintain the condition of the pasture
and soil.

This map unit is in capability subclass Viw.

102-Nuby silt loam. This very deep, poorly drained soil
is on flood plains. Drainage has been altered by ditching
and tiling. The soil formed in alluvium. The slope is 0 to 3
percent. The native vegetation is mainly conifers and
hardwoods. Elevation is 20 to 100 feet. The average annual
precipitation is 70 to 120 inches, the average annual air
temperature is about 50 degrees F, the average growing
season (at 28 degrees) is 180 to 220 days, and the average
frost-free season (at 32 degrees) is 150 to 200 days.

Typically, the surface layer is mottled, grayish brown silt
loam about 7 inches thick. The underlying material to a
depth of 60 inches or more is mottled, light brownish gray
and dark grayish brown silt loam.

Included in this unit are about 5 percent Aabab soils, 5
percent Grehalem soils, 2 percent Humptulis soils, and 10
percent Ocosta soils. Also included in some mapped areas
is as much as 15 percent Nuby soils that are not drained.

Permeability of this Nuby soil is moderate. Available water
capacity is high. Effective rooting depth is limited by a
seasonal high water table that is at a depth of 24 to 36
inches from October through April. Runoff is slow, and the
hazard of water erosion is slight. This soil is subject to
occasional, very brief periods of flooding in winter.

Most areas of this unit are used for hay, pasture, and
corn silage (fig. 18). Some areas are used as woodland,
cropland, or rural homesites.

This unit is well suited to hay and pasture. The main
limitations are soil wetness and the hazard of flooding.
Flooding can be controlled by diking the adjacent streams
or diverting upland runoff away from the area. Restricting
grazing during wet periods helps to maintain the condition
of the pasture and soil.

Red alder is the principal forest species on this unit.
Trees of limited extent include western redcedar, western
hemlock, and bigleaf maple. On the basis of a 50-year site
curve, the mean site index for red alder is 103. Yield tables
indicate that mean annual increment at culmination (CMAI)
for red alder at age 40 is 123 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available in
areas of this unit. Occasional, very brief flooding and the
seasonal high water table restrict the use of equipment to
dry summer months. Careful use of wheeled or tracked
equipment reduces disturbance of the protective layer of
duff.

Seedling mortality is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western redcedar seedlings. If seed trees
are present, natural reforestation by red alder occurs readily.
Occasional, very brief flooding and the seasonal high water
table reduce root respiration and can result in seedling
mortality. If openings are made in the canopy, invading
brushy plants can delay establishment of western redcedar
seedlings. The restricted rooting depth, caused by the
seasonal high water table, frequently causes windthrow.



ohj :

Common forest understory species include salal,
salmonberry, vine maple, red huckleberry, and western
swordfern.

If this unit is used for homesite development, the main
limitations are the seasonal high water table and the hazard
of flooding. Tile drainage can be used to lower the water
table if suitable outlets are available. 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.
This map unit is in capability subclass lllw.

103-0O'Brien silt loam, 1 to 15 percent slopes. This
very deep, well drained soil is on terraces and uplands. It
formed in glacial outwash. Drainageways generally are

Figre 18.-Pasture on Nuby silt loam 'iforegound. These soils re in Wahkiakum County.

more than 1,500 feet apart. The native vegetation is
mainly conifers. Elevation is 100 to 500 feet. The average
annual precipitation is 90 to 120 inches, the average
annual air temperature is about 50 degrees F, and the
average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 3 inches thick. The surface layer is
very dark grayish brown silt loam about 13 inches thick. The
upper part of the subsoil is brown silt loam about 15 inches
thick, and the lower part is dark yellowish brown gravelly
silt loam about 3 inches thick. The upper part of the
substratum is yellowish brown very gravelly loam about 4
inches thick, and the lower part to a depth of 60 inches or
more is brown very gravelly sandy loam.



Included in this unit are about 10 percent Nordby soils, 10
percent Willaby soils, 5 percent Copalis and Hoquiam soils,
and 5 percent Le Bar soils.

Permeability of this O'Brien soil is moderate to the
substratum and moderately rapid through it. Available water
capacity is moderate. Effective rooting depth is 60 inches or
more, but there are few roots below a depth of 30 inches.
Runoff is slow, and the hazard of water erosion is slight.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder
and western redcedar. On the basis of a 100-year site curve,
the mean site index is 173 for Douglas-fir and 157 for
western hemlock. On the basis of a 50-year site curve, the
mean site index is 130 for Douglas-fir and 112 for western
hemlock. Yield tables indicate that mean annual increment
at culmination (CMAI) for Douglas-fir at age 60 is 184 cubic
feet per acre per year, and for western hemlock at age 50 it
is 249 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rounded gravel
and cobbles for road construction are readily available in
areas of this unit, generally at a depth of 2 to 3 feet. Careful
use of wheeled or tracked equipment reduces disturbance of
the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be
accomplished by hand planting Douglas-fir seedlings. If
seed trees are present, natural reforestation by western
hemlock and red alder occurs readily. If openings are made
in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock.

Common forest understory species include salal,
salmonberry, western brackenfern, western swordfern, and
red huckleberry.

This map unit is in capability subclass llle.

104-Ocosta silty clay loam. This very deep, poorly
drained soil is on flood plains and deltas protected from tidal
overflow. Drainage has been altered by ditching, tiling, and
pumping. The soil formed in clayey alluvium deposited in the
quiet water of coastal bays. The slope is 0 to 2 percent. The
native vegetation is mainly grass and sedges. Elevation is
sea level to 20 feet. The average annual precipitation is 70 to
100 inches, the average annual air temperature is about 50
degrees F, the average growing season (at 28 degrees) is
200 to 240 days, and the average frost-free season (at 32
degrees) is 150 to 200 days.

Typically, the surface is covered with a mat of leaves and
roots about 3 inches thick. The surface layer is dark grayish
brown silty clay loam about 7 inches thick. The upper 5
inches of the underlying material is mottled, dark grayish
brown silty clay loam, the next 8 inches is dark grayish
brown silty clay, the next 2 inches is black sapric material,
and the lower part to a depth of 60 inches or more is very
dark grayish brown clay.

Included in this unit are about 10 percent Nuby and
Rennie soils and 2 percent Seastrand soils. Also included
in some mapped areas is as much as 40 percent soils
that are not protected by dikes from tidal overflow.

Permeability of this Ocosta soil is very slow. Available
water capacity is high. Effective rooting depth is limited by
a high water table that is at a depth of 12 to 24 inches
throughout the year. Runoff is slow, and the hazard of
water erosion is slight. In undiked areas, this soil is subject
to frequent, very brief periods of flooding.

Most areas of this unit are used for hay and pasture.
Some areas are used as woodland. A few small areas are
used as rural homesites.

The main limitation for hay and pasture is the high water
table. Restricting grazing during wet periods helps to
maintain the condition of the pasture and soil.

Red alder and Sitka spruce are the principal forest
species on this unit. Trees of limited extent include western
redcedar and western hemlock. On the basis of a 50-year
site curve, the mean site index for red alder is 94. Yield
tables indicate that the mean annual increment at
culmination (CMAI) for red alder at age 40 is 108 cubic feet
per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas of
this unit. Frequent, very brief flooding and the high water
table restrict the use of equipment to the dry summer
months. Careful use of wheeled or tracked equipment
reduces disturbance of the protective layer of duff.

Seedling mortality is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western redcedar and Sitka spruce
seedlings. If seed trees are present, natural reforestation by
red alder occurs readily. Frequent, very brief floods and the
high water table reduce root respiration and cause seedling
mortality. If openings are made in the canopy, invading
brushy plants can delay establishment of planted seedlings.
The restricted rooting depth, caused by the high water table,
frequently causes windthrow.



Common forest understory species include salal,
salmonberry, vine maple, red huckleberry, and
western swordfern.

If this unit is used for homesite development, the main
limitations are the high water table, the shrink-swell
potential, and the hazard of flooding. Tile drainage can be
used to lower the water table if suitable outlets are
available. The effects of shrinking and swelling can be
minimized by using a proper engineering design and by
backfilling with material that has low shrink-swell potential.
Dikes need to be maintained to control flooding. Septic tank
absorption fields do not function properly because of
wetness and the very slow permeability.

This map unit is in capability subclass [Vw.

105-Olympic clay loam, 1 to 8 percent slopes. This
very deep, well drained soil is on uplands. It formed in
material derived from basalt. Drainageways generally
are more than 1,500 feet apart. The native vegetation is
mainly conifers. Elevation is 250 to 1,800 feet. The average
annual precipitation is 60 to 70 inches, the average annual
air temperature is about 51 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of needles
and twigs about 2 inches thick. The upper 7 inches of the
surface layer is dark brown clay loam, and the lower 5
inches is dark brown silty clay loam. The upper 8 inches of
the subsoil is dark brown silty clay loam, and the lower part
to a depth of 60 inches or more is dark brown and yellowish
red silty clay.

Included in this unit are about 10 percent Buckpealk,
Centralia, and Melbourne soils and 5 percent Raught soils.
Also included in some mapped areas is as much as 10
percent Olympic soils that have slopes of more than 8
percent.

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

Most areas of this unit are used as woodland. Some
areas are used as rural homesites.

Douglas-fir and red alder are the principal forest species
on this unit. Trees of limited extent include western
hemlock, bigleaf maple, and western redcedar. On the
basis of a 100-year site curve, the mean site index for
Douglas-fir is 175, and on the basis of a 50-year site
curve, the mean site index is 133. Yield tables indicate that
the mean annual increment at culmination (CMAI) for
Douglas-fir at age 60 is 186 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and
skid trails are soft and sticky and

generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
readily available in areas of this unit, generally at a depth of
5 to 10 feet. Careful use of wheeled or tracked equipment
reduces disturbance of the protective layer of duff.
Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by red alder occurs readily. If
openings are made in the canopy, invading brushy plants
can prevent establishment of Douglas-fir seedlings.
Common forest understory species include salal, Oregon-
grape, vine maple, red huckleberry, and western swordfern.
If this unit is used for homesite development, the main
limitation is the shrink-swell potential. The effects of
shrinking and swelling can be minimized by using a proper
engineering design and by backfilling with material that has
low shrink-swell potential. Septic tank absorption fields do
not function properly because of the moderately slow
permeability.
This map unit is in capability subclass lle.

106-Olympic clay loam, 8 to 30 percent slopes. This
very deep, well drained soil is on uplands. It formed in
material derived from basalt. Drainageways generally are
more than 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 250 to 1,800 feet. The average annual
precipitation is 60 to 70 inches, the average annual air
temperature is about 51 degrees F, and the average growing
season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of needles and
twigs about 2 inches thick. The upper part of the surface
layer is dark brown clay loam about 7 inches thick, and the
lower part is dark brown silty clay loam about 7 inches
thick. The upper part of the subsoil is dark brown silty clay
loam about 8 inches thick, and the lower part to a depth of
60 inches or more is dark brown and yellowish red silty
clay.

Included in this unit are about 10 percent Buckpealk,
Centralia, and Melbourne soils and 15 percent Raught
soils. Also included in some mapped areas is as much as
10 percent Olympic soils that have slopes of less than 8
percent or more than 30 percent.

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

This unit is used as woodland.

Douglas-fir and red alder are the principal forest species
on this unit. Trees of limited extent include western
hemlock, bigleaf maple, and western redcedar. On the
basis of a 100-year site curve, the mean site index for
Douglas-fir is 175, and on the basis of a 50-



year site curve, the mean site index is 133. Yield tables
indicate that the mean annual increment at culmination
(CMAI) for Douglas-fir at age 60 is 186 cubic feet per acre
per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is readily available in areas
of this unit, generally at a depth of 5 to 10 feet. Steep cuts
and fills erode readily unless a plant cover is established.
Careful use of wheeled or tracked equipment reduces
disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by red alder occurs readily. If
openings are made in the canopy, invading brushy plants
can prevent establishment of Douglas-fir seedlings.

Common forest understory species include salal, Oregon-
grape, vine maple, red huckleberry, and western swordfern.

This map unit is in capability subclass Ve.

107-Olympic clay loam, 30 to 65 percent slopes.
This very deep, well drained soil is on uplands. It formed in
material derived from basalt. Drainageways generally
are 1,000 to 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 250 to 1,800 feet. The average annual
precipitation is 60 to 70 inches, the average annual air
temperature is about 51 degrees F, and the average growing
season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of needles
and twigs about 2 inches thick. The upper part of the
surface layer is dark brown clay loam about 5 inches thick,
and the lower part is dark brown silty clay loam about 5
inches thick. The upper part of the subsoil is dark brown
silty clay loam about 15 inches thick, and the lower part to a
depth of 60 inches or more is dark brown and yellowish red
silty clay.

Included in this unit are about 5 percent Buckpeak,
Centralia, and Melbourne soils and 15 percent Raught
soils. Also included in some mapped areas is as much as
10 percent Olympic soils that have slopes of less than 30
percent.

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

This unit is used as woodland.

Douglas-fir and red alder are the principal forest
species on this unit. Trees of limited extent include

western hemlock, bigleaf maple, and western redcedar. On
the basis of a 100-year site curve, the mean site index for
Douglas-fir is 175, and on the basis of a 50-year site curve,
the mean site index is 133. Yield tables indicate that the
mean annual increment at culmination (CMAI) for Douglas-
fir at age 60 is 186 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. When wet, unsurfaced roads and skid
trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is readily available in areas
of this unit, generally at a depth of 5 to 10 feet. Steep cuts
and fills erode readily unless a plant cover is established.
Steep yarding paths, skid trails, and firebreaks are subject to
rilling and gullying unless they are adequately protected by
water bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by red alder occurs readily. If
openings are made in the canopy, invading brushy plants
can prevent establishment of Douglas-fir seedlings.

Common forest understory species include salal, Oregon-
grape, vine maple, red huckleberry, and western swordfern.

This map unit is in capability subclass Vle.

108-Orcas peat. This very deep, very poorly drained soil
is in flat-bottomed depressional areas or basins, in or
between sand dunes. Drainage has been altered by ditching.
The soil formed in sphagnum and hypnum moss. The native
vegetation is mainly living spagnum moss, Labrador tea,
rushes, and sedges. The slope is 0 to 1 percent. Elevation is
10 to 30 feet. The average annual precipitation is 70 to 90
inches, the average annual air temperature is about 50
degrees F, and the average frost-free season (at 32
degrees) is 160 to 180 days.

Typically, the surface is covered with a mat of moss and
roots about 4 inches thick. The soil is dark reddish brown
sphagnum peat to a depth of 60 inches or more.

Included in this unit is about 10 percent Seastrand
Variant soils. Also included in some mapped areas are as
much as 5 percent Seastrand soils, 5 percent Yaquina
soils, and 35 percent Orcas soils that are not drained.

Permeability of this Orcas soil is very rapid. The available
water capacity is high. Effective rooting depth is limited by a
controlled water table that is at a depth of 6 to 18 inches
throughout the year. Runoff is very slow, and water erosion
is not a hazard.



Most areas of this unit are used for cultivating
cranberries. Some areas are used as habitat for wetland
wildlife or as pasture.

This unit is well suited to cranberries. Regulation of the
water table is necessary to control the rate of subsidence in
the cranberry bogs. Bogs are mulched with a layer of sand
to control weeds and reduce oxidation. Sprinkler irrigation is
used to minimize frost damage. Under a high level of
management, this unit is capable of producing 7 to 10 tons
of cranberries per acre per year.

If this unit is used for pasture, the main limitation is the
high water table. The water table can be lowered by
installing tile drains or open ditches if adequate outlets are
available. Restricting grazing during wet periods helps to
maintain the condition of the pasture and soil.

This map unit is in capability subclass Viw.

109-Oyhut silt loam, 1 to 15 percent slopes. This
moderately deep, moderately well drained soil is on
terraces. It formed in material weathered from glacial
outwash. Drainageways generally are more than 1,500 feet
apart. The native vegetation is mainly conifers. Elevation is
50 to 300 feet. The average annual precipitation is 90 to
120 inches, the average annual air temperature is about 48
degrees F, and the average growing season (at 28 degrees)
is 180 to 220 days.

Typically, the surface is covered with a mat of partially
decomposed wood, twigs, and needles about 7 inches thick.
The surface layer is very dark grayish brown silt loam about
9 inches thick. The upper part of the subsoil is dark brown
silt loam about 15 inches thick, and the lower part is
yellowish brown gravelly silt loam about 5 inches thick. Iron-
cemented, dense glacial outwash is at a depth of about 29
inches. Depth to glacial outwash ranges from 24 to 40
inches.

Included in this unit are about 15 percent Halbert soils
and 10 percent Mopang and Papac soils. Also included in
some mapped areas is as much as 5 percent Calawah soils.

Permeability of this Oyhut soil is moderate to the dense
glacial outwash and slow through it. Available water capacity
is moderate. Effective rooting depth is 24 to 40 inches.
Runoff is slow, and the hazard of water erosion is slight.
Water is perched above the glacial outwash from November
to April. The effect of the outwash layer on use and
management is similar to the effect of a hardpan.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include western redcedar, Sitka
spruce, red alder, and Douglas-fir. On the basis of a 100-
year site curve, the mean site index for western hemlock is
154, and on the basis of a 50-year site curve, the mean site
index is 110. Yield tables indicate that the mean annual
increment at culmination (CMAI) for

western hemlock at age 50 is 244 cubic feet per acre
per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rounded gravel and cobbles
for road construction are readily available in areas of this
unit, generally at a depth of 3 to 5 feet. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock. The restricted rooting depth, caused by
the dense glacial outwash, occasionally causes windthrow.

Common forest understory species include salal, red
huckleberry, blue huckleberry, Indian plum, and western
swordfern.

This map unit is in capability subclass llle.

110-Oyhut silt loam, cool, 1 to 15 percent slopes.
This moderately deep, moderately well drained soil is on
terraces. It formed in weathered glacial outwash. The native
vegetation is mainly conifers. Elevation is 50 to 200 feet.
The average annual precipitation is 90 to 110 inches, the
average annual air temperature is about 46 degrees F, and
the average growing season (at 28 degrees) is 180 to 220
days. This soil is subject to strong coastal winds and
prolonged seasonal fog cover.

Typically, the surface is covered with a mat of partially
decomposed wood, twigs, and needles about 7 inches thick.
The surface layer is very dark grayish brown silt loam about
9 inches thick. The upper part of the subsoil is dark brown
silt loam about 15 inches thick, and the lower part is
yellowish brown gravelly silt loam about 5 inches thick. Iron-
cemented, dense glacial outwash is at a depth of about 29
inches. Depth to glacial outwash ranges from 24 to 40
inches.

Included in this unit are about 15 percent Halbert soils
and 10 percent Mopang, cool, soils and Papac soils. Also
included in some mapped areas is as much as 5 percent
Calawah, cool, soils.

Permeability of this Oyhut soil is moderate to the dense
glacial outwash and slow through it. Available water capacity
is moderate. Effective rooting depth is 24 to 40 inches.
Water is perched above the glacial outwash from November
to April. The effect of the outwash layer on use and
management is similar to the effect of a hardpan.



This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Sitka spruce, western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western
hemlock is about 140, and on the basis of a 50-year site
curve, the mean site index is about 100. Yield tables
indicate that the mean annual increment at culmination
(CMAI) for western hemlock at age 60 is about 218 cubic
feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rounded pebbles and cobbles
are readily available in areas of this unit, generally at a
depth of 3 to 5 feet. Careful use of wheeled or tracked
equipment reduces disturbance of the protective layer of
duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily in cutover areas and by Sitka spruce
it occurs periodically. If openings are made in canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock and Sitka spruce. The restricted rooting
depth, caused by the dense glacial outwash, occasionally
causes windthrow.

Common forest understory species include salal, red
huckleberry, blue huckleberry, Indian plum, and western
swordfern.

This map unit is in capability subclass IVe.

111-Palix silt loam, 8 to 30 percent slopes. This

deep, well drained soil is on slumps of uplands. It formed in
colluvium derived from siltstone. Drainageways generally are
1,000 to 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is sea level to 1,100 feet. The average
annual precipitation is 80 to 120 inches, the average annual
air temperature is about 48 degrees F, and the average
growing season (at 28 degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of needles and
twigs about 1 inch thick. The surface layer is very dark
grayish brown silt loam about 18 inches thick. The subsoil is
dark yellowish brown, strong brown, and yellowish brown
silty clay loam about 28 inches thick. Partly consolidated
siltstone is at a depth of about 46 inches. Depth to
weathered bedrock ranges from 40 to 60 inches or more.

Included in this unit are about 5 percent Narel and Lebam
soils, 1 percent Knappton soils, 2 percent Swem soils, and 1
percent Stimson soils. Also included in some mapped areas
are as much as 5 percent Palix soils that

have slopes of more than 30 percent and 10 percent soils
that are less than 40 inches deep to consolidated siltstone.

Permeability of this Palix soil is moderate. Available water
capacity is high. Effective rooting depth is 40 to 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. This soil is subject to slippage.

This unit is used as woodland.

Western hemlock and Douglas-fir are the principal forest
species on this unit. Trees of limited extent include red
alder, Sitka spruce, and western redcedar. On the basis of a
100-year site curve, the mean site index for western
hemlock is 168, and on the basis of a 50-year site curve, the
mean site index is 119. Yield tables indicate that the mean
annual increment at culmination (CMAI) for western hemlock
at age 50 is 270 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Slumping and road
failures can occur in clear-cut areas. Careful use of wheeled
or tracked equipment reduces disturbance of the protective
layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal, red
huckleberry, vine maple, western swordfern, and western
brackenfern.

This map unit is in capability subclass IVe.

112-Palix silt loam, 30 to 65 percent slopes. This

deep, well drained soil is on slumps of uplands. It formed in
colluvium derived from siltstone. Drainageways generally are
less than 1,000 feet apart. The native vegetation is mainly
conifers. Elevation is sea level to 1,100 feet. The average
annual precipitation is 80 to 120 inches, the average annual
air temperature is about 48 degrees F, and the average
growing season (at 28 degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of needles and
twigs about 1 inch thick. The surface layer is very dark
grayish brown silt loam about 14 inches thick. The subsoil is
dark yellowish brown, strong brown, and yellowish brown
silty clay loam about 32 inches thick. Partly consolidated
siltstone is at a depth of about 46



inches. Depth to weathered bedrock ranges from 40 to 60
inches or more.

Included in this unit are about 5 percent Narel and Lebam
soils, 1 percent Knappton soils, 2 percent Swem soils, and
1 percent Stimson soils. Also included in some mapped
areas are as much as 5 percent Palix soils that have slopes
of less than 30 percent or more than 65 percent and 10
percent soils that are less than 40 inches deep to
consolidated siltstone.

Permeability of this Palix soil is moderate. Available water
capacity is high. Effective rooting depth is 40 to 60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate. This soil is subject to slippage.

This unit is used as woodland.

Western hemlock and Douglas-fir are the principal forest
species on this unit. Trees of limited extent include red alder,
Sitka spruce, and western redcedar. On the basis of a 100-
year site curve, the mean site index for western hemlock is
160, and on the basis of a 50-year site curve, the mean site
index is 112. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is 254 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Slumping
and road failures can occur in clear-cut areas. Steep yarding
paths, skid trails, and firebreaks are subject to rilling and
gullying unless they are adequately protected by water bars
or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal, red
huckleberry, vine maple, western swordfern, and western
brackenfern.

This map unit is in capability subclass Vle.

113-Palix silt loam, 65 to 90 percent slopes. This
deep, well drained soil is on slumps of uplands. It formed in
colluvium derived from siltstone. Drainageways
generally are less than 1,000 feet apart. The native
vegetation is mainly conifers. Elevation is sea level to 1,100
feet. The average annual precipitation is 80 to 120 inches,
the average annual air temperature is about 48

degrees F, and the average growing season (at 28
degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of needles and
twigs about 1 inch thick. The surface layer is very dark
grayish brown silt loam about 12 inches thick. The subsoil is
dark yellowish brown, strong brown, and yellowish brown silty
clay loam about 28 inches thick. Partly consolidated siltstone
is at a depth of about 40 inches. Depth to weathered
bedrock ranges from 40 to 60 inches or more.

Included in this unit are about 5 percent Narel soils, 2
percent Knappton soils, and 2 percent Swem soils. Also
included in some mapped areas are as much as 5 percent
Palix soils that have slopes of less than 65 percent and 10
percent soils that are less than 40 inches deep to
consolidated siltstone.

Permeability of this Palix soil is moderate. Available water
capacity is high. Effective rooting depth is 40 to 60 inches or
more. Runoff is rapid, and the hazard of water erosion is
severe. This soil is subject to slippage.

This unit is used as woodland.

Western hemlock and Douglas-fir are the principal forest
species on this unit. Trees of limited extent include red
alder, Sitka spruce, and western redcedar. On the basis of a
100-year site curve, the mean site index for western
hemlock is 160, and on the basis of a 50-year site curve, the
mean site index is 112. Yield tables indicate that the mean
annual increment at culmination (CMAI) for western hemlock
at age 50 is 254 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Cable yarding systems generally are used. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas of
this unit. Steep cuts and fills erode readily unless a plant
cover is established. Slumping and road failures can occur in
clear-cut areas. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they are
adequately protected by water bars or vegetation. Use of
harvesting systems that lift logs entirely off the ground
reduces disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal, red
huckleberry, vine maple, western swordfern, and western
brackenfern.

This map unit is in capability subclass Vlle.



114-Palix silt loam, cool, 8 to 30 percent slopes. This
deep, well drained soil is on slumps of uplands. It formed in
colluvium derived from siltstone. Drainageways generally are
1,000 to 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is sea level to 1,100 feet. The average
annual precipitation is 80 to 100 inches, the average annual
air temperature is about 46 degrees F, and the average
growing season (at 28 degrees) is 180 to 220 days. This soil
is subject to strong coastal winds and prolonged seasonal
fog cover.

Typically, the surface is covered with a mat of needles
and twigs about 1 inch thick. The surface layer is very dark
grayish brown silt loam about 18 inches thick. The subsoil is
dark yellowish brown, strong brown, and yellowish brown silty
clay loam about 40 inches thick. Partly consolidated siltstone
is at a depth of about 58 inches. Depth to weathered bedrock
ranges from 40 to 60 inches or more.

Included in this unit are about 5 percent llwaco, cool, soils
and Lebam, cool, soils; 1 percent Vesta, cool, soils; 2
percent Swem soils; and 1 percent Stimson soils. Also
included in some mapped areas are as much as 5 percent
Palix, cool, soils that have slopes of more than 30 percent
and 10 percent soils that are less than 40 inches deep to
consolidated siltstone.

Permeability of this Palix soil is moderate. Available water
capacity is high. Effective rooting depth is 40 to 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. This soil is subject to slippage.

This unit is used as woodland.

Western hemlock and Sitka spruce are the principal forest
species on this unit. Trees of limited extent include western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western hemlock
is about 147, and on the basis of a 50-year site curve, the
mean site index is about 105. Yield tables indicate that the
mean annual increment at culmination (CMAI) for western
hemlock at age 50 is about 232 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Slumping and road
failure can occur in clear-cut areas. Careful use of wheeled
or tracked equipment reduces disturbance of the protective
layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock occurs readily and by Sitka spruce it
occurs periodically. If openings are made in the canopy,
invading brushy plants can prevent

establishment of Douglas-fir seedlings and can delay
reforestation by western hemlock and Sitka spruce.
Common forest understory species include salal, red
huckleberry, vine maple, western swordfern, and western
brackenfern.
This map unit is in capability subclass IVe.

115-Palix silt loam, cool, 30 to 65 percent slopes.
This deep, well drained soil is on slumps of uplands. It
formed in colluvium derived from siltstone. Drainageways
generally are less than 1,000 feet apart. The native
vegetation is mainly conifers. Elevation is sea level to 1,100
feet. The average annual precipitation is 80 to 100 inches,
the average annual air temperature is about 46 degrees F,
and the average growing season (at 28 degrees) is 180 to
220 days. This soil is subject to strong coastal winds and
prolonged seasonal fog cover.

Typically, the surface is covered with a mat of needles
and twigs about 1 inch thick. The surface layer is very dark
grayish brown silt loam about 14 inches thick. The subsoil is
dark yellowish brown, strong brown, and yellowish brown
silty clay loam about 32 inches thick. Partly consolidated
siltstone is at a depth of about 46 inches. Depth to
weathered bedrock ranges from 40 to 60 inches or more.

Included in this unit are about 5 percent llwaco, cool, soils
and Lebam, cool, soils; 1 percent Vesta, cool, soils; and 2
percent Swem soils. Also included in some mapped areas
are as much as 5 percent Palix, cool, soils that have slopes
of less than 30 percent or more than 65 percent and 10
percent soils that are less than 40 inches deep to
consolidated siltstone.

Permeability of this Palix soil is moderate. Available water
capacity is high. Effective rooting depth is 40 to 60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate. This soil is subject to slippage.

This unit is used as woodland.

Western hemlock and Sitka spruce are the principal forest
species on this unit. Trees of limited extent include western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western hemlock
is about 147, and on the basis of a 50-year site curve, the
mean site index is about 105. Yield tables indicate that the
mean annual increment at culmination (CMAI) for western
hemlock at age 50 is about 232 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily



unless a plant cover is established. Slumping and road
failures can occur in clear-cut areas. Steep yarding paths,
skid trails, and firebreaks are subject to rilling and gullying
unless they are adequately protected by water bars or
vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily and by Sitka spruce it occurs
periodically. If openings are made in the canopy, invading
brushy plants can prevent establishment of Douglas-fir
seedlings and can delay reforestation by western hemlock
and Sitka spruce.

Common forest understory species include salal, red
huckleberry, vine maple, western swordfern, and western
brackenfern.

This map unit is in capability subclass Vle.

116-Palix silt loam, cool, 65 to 90 percent slopes.
This deep, well drained soil is on slumps of uplands. It
formed in colluvium derived from siltstone. Drainageways
generally are less than 1,000 feet apart. The native
vegetation is mainly conifers. Elevation is sea level to 1,100
feet. The average annual precipitation is 80 to 100 inches,
the average annual air temperature is about 46 degrees F,
and the average growing season (at 28 degrees) is 180 to
220 days. This soil is subject to strong coastal winds and
prolonged seasonal fog cover.

Typically, the surface is covered with a mat of needles
and twigs about 1 inch thick. The surface layer is very dark
grayish brown silt loam about 12 inches thick. The subsoil is
dark yellowish brown, strong brown, and yellowish brown silty
clay loam about 28 inches thick. Partly consolidated siltstone
is at a depth of about 40 inches. Depth to weathered
bedrock ranges from 40 to 60 inches or more.

Included in this unit are about 5 percent Willapa, cool,
soils and 1 percent Vesta, cool, soils. Also included in some
mapped areas are as much as 15 percent Palix, cool, soils
that have slopes of less than 65 percent and 10 percent
soils that are less than 40 inches deep to consolidated
siltstone.

Permeability of this Palix soil is moderate. Available water
capacity is high. Effective rooting depth is 40 to 60 inches or
more. Runoff is rapid, and the hazard of water erosion is
severe. This soil is subject to slippage.

This unit is used as woodland.

Western hemlock and Sitka spruce are the principal
forest species on this unit. Trees of limited extent include
western redcedar, red alder, and Pacific silver fir. On the
basis of a 100-year site curve, the mean site index for
western hemlock is about 147, and on the basis of a 50-
year site curve, the mean site index is about 105. Yield
tables indicate that the mean annual increment at
culmination (CMAI) for western hemlock at age 50 is about
232 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Cable yarding systems generally are used. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas of
this unit. Steep cuts and fills erode readily unless a plant
cover is established. Slumping and road failures can occur in
clear-cut areas. Steep yarding paths, skid trails, and
firebreaks are subject to rifling and gullying unless they are
adequately protected by water bars or vegetation. Use of
harvesting systems that lift logs entirely off the ground
reduces disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock occurs readily and by Sitka spruce it
occurs periodically. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay reforestation by
western hemlock and Sitka spruce.

Common forest understory species include salal, red
huckleberry, vine maple, western swordfern, and western
brackenfern.

This map unit is in capability subclass Vlle.

117-Papac gravelly silt loam, 1 to 8 percent slopes.
This moderately deep, well drained soil is on glacial
terraces. It formed in weathered glacial drift. Drainageways
generally are more than 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is sea level to 400
feet. The average annual precipitation is 80 to 100 inches,
the average annual air temperature is about 48 degrees F,
and the average growing season (at 28 degrees) is 180 to
220 days.

Typically, the surface is covered with a mat of
needles, twigs, and moss about 3 inches thick. The surface
layer is very dark brown and very dark grayish brown
gravelly silt loam about 15 inches thick. The upper 4 inches
of the subsoil is dark yellowish brown gravelly silt loam, and
the lower part is dark brown and yellowish brown gravelly
silty clay loam about 19 inches thick. Light olive brown,
dense glacial till is at a depth of about 38 inches. Depth to
the glacial till ranges from 20 to 40 inches.

Included in this unit are about 10 percent Halbert and
Wishkah soils and 15 percent Mopang soils. Also included
in some mapped areas are as much as 10 percent Papac
soils that have slopes of more than 8 percent.

Permeability of this Papac soil is moderate to the dense
glacial till and very slow through it. Available water capacity
is moderate. Effective rooting depth is 20 to 40 inches.
Runoff is slow, and the hazard of water erosion is slight.
The effect of the till layer on use and management is
similar to the effect of a hardpan.



Most areas of this unit are used as woodland. Some
areas are used as rural homesites.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include western redcedar, Sitka
spruce, red alder, and Douglas-fir. On the basis of a 100-
year site curve, the mean site index for western hemlock is
160, and on the basis of a 50-year site curve, the mean site
index is 114. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is 254 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rounded gravel
and cobbles for road construction are readily available in
areas of this unit, generally at a depth of 3 to 5 feet. Careful
use of wheeled or tracked equipment reduces disturbance
of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock and red alder occurs readily. If openings
are made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay
natural regeneration of western hemlock. The restricted
rooting depth, caused by the dense glacial till, occasionally
causes windthrow.

Common forest understory species include salal, blue
huckleberry, western swordfern, red elderberry, and red
huckleberry.

If this unit is used for homesite development, the main
limitation is the dense glacial till at a depth of 20 to 40
inches. The glacial till is rippable; therefore, it is not a
serious limitation for most engineering uses. Because of the
very slow permeability of the till, onsite sewage disposal
systems often fail or do not function properly.

This map unit is in capability subclass llle.

118-Papac gravelly silt loam, 8 to 30 percent slopes.
This moderately deep, well drained soil is on glacial
terraces. It formed in weathered glacial drift. Drainageways
generally are more than 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is sea level to 400
feet. The average annual precipitation is 80 to 100 inches,
the average annual air temperature is about 48 degrees F,
and the average growing season (at 28 degrees) is 180 to
220 days.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 3 inches thick. The surface layer is
very dark brown and very dark grayish brown gravelly silt
loam about 12 inches thick. The upper 4 inches of the
subsoil is dark yellowish brown gravelly

silt loam, and the lower part is dark brown and yellowish
brown gravelly silty clay loam about 17 inches thick. Light
olive brown, dense glacial till is at a depth of about 33
inches. Depth to the glacial till ranges from 20 to 40 inches.

Included in this unit are about 5 percent Halbert and
Wishkah soils and 15 percent Mopang soils. Also included
in some mapped areas is as much as 15 percent Papac
soils that have slopes of less than 8 percent or more than
30 percent.

Permeability of this Papac soil is moderate to the dense
glacial till and very slow through it. Available water capacity
is moderate. Effective rooting depth is 20 to 40 inches.
Runoff is slow, and the hazard of water erosion is slight.
The effect of the till layer on use and management is
similar to the effect of a hardpan.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include western redcedar, Sitka
spruce, red alder, and Douglas-fir. On the basis of a 100-
year site curve, the mean site index for western hemlock is
152, and on the basis of a 50-year site curve, the mean site
index is 108. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is 241 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rounded gravel and
cobbles for road construction are readily available in areas
of this unit, generally at a depth of 3 to 5 feet. Steep cuts
and fills erode readily unless a plant cover is established.
Careful use of wheeled or tracked equipment reduces
disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock and red alder occurs readily. If openings
are made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay
natural regeneration of western hemlock. The restricted
rooting depth, caused by the dense glacial till, occasionally
causes windthrow.

Common forest understory species include salal, blue
huckleberry, western swordfern, red elderberry, and red
huckleberry.

This map unit is in capability subclass IVe.

119-Papac gravelly silt loam, 30 to 65 percent
slopes. This moderately deep, well drained soil is on
glacial terrace escarpments. It formed in weathered glacial
drift. Drainageways generally are 1,000 to 1,500



feet apart. The native vegetation is mainly conifers.
Elevation is sea level to 400 feet. The average annual
precipitation is 80 to 100 inches, the average annual air
temperature is about 48 degrees F, and the average
growing season (at 28 degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of
needles, twigs, and moss about 3 inches thick. The surface
layer is very dark brown and very dark grayish brown gravelly
silt loam about 10 inches thick. The upper 4 inches of the
subsoil is dark yellowish brown gravelly silt loam, and the
lower part is dark brown and yellowish brown gravelly silty
clay loam about 16 inches thick. Light olive brown, dense
glacial till is at a depth of about 30 inches. Depth to the
glacial till ranges from 20 to 40 inches.

Included in this unit is about 15 percent Mopang soils.
Also included in some mapped areas is as much as 10
percent Papac soils that have slopes of less than 30
percent.

Permeability of this Papac soil is moderate to the dense
glacial till and very slow through it. Available water capacity
is moderate. Effective rooting depth is 20 to 40 inches.
Runoff is medium, and the hazard of water erosion is
moderate. The effect of the till layer on use and
management is similar to the effect of a hardpan.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include western redcedar, Sitka
spruce, red alder, and Douglas-fir. On the basis of a 100-year
site curve, the mean site index for western hemlock is about
152, and on the basis of a 50-year site curve, the mean site
index is about 108. Yield tables indicate that the mean
annual increment at culmination (CMAI) for western hemlock
at age 50 is about 241 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked
equipment during harvesting; cable yarding systems
are safer and disturb the soil less. Using wheeled or
tracked equipment when the soil is wet causes ruts, soil
compaction, and damage to tree roots. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rounded gravel and cobbles for road construction are
readily available in areas of this unit, generally at a depth of
3 to 5 feet. Steep cuts and fills erode readily unless a plant
cover is established. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they are
adequately protected by water bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation
by western hemlock and red alder occurs readily. If
openings are made in the canopy, invading brushy plants
can prevent establishment of Douglas-fir

seedlings and can delay natural regeneration of western
hemlock. The restricted rooting depth, caused by the dense
glacial till, occasionally causes windthrow.

Common forest understory species include salal, blue
huckleberry, western swordfern, red elderberry, and red
huckleberry.

This map unit is in capability subclass Vle.

120-Pits, gravel. This map unit consists of open
excavations from which the soil and underlying rounded
gravel and stones of glacial origin have been removed. The
unit supports little or no vegetation.

The excavated gravelly material is used mainly as a
source of gravel for concrete and as top dressing and
ballast for logging roads.

This map unit is in capability subclass Vllis.

121-Pits, quarries. This map unit consists of open
excavations from which the soil and underlying parent
material have been removed. Basalt is exposed at the
bottom of these pits. The unit supports little or no
vegetation.

This unit is used mainly as a source of gravel for
construction, material for protection of channels, and
road ballast.

This map unit is in capability subclass Vllis.

122-Raught silt loam, 5 to 30 percent slopes. This very
deep, well drained soil is on shoulders of uplands. It formed
in material derived from basalt. Drainageways generally are
more than 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 100 to 1,500 feet. The average annual
precipitation is 50 to 70 inches, the average annual air
temperature is about 50 degrees F, and the average growing
season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of leaf litter
about 1 inch thick. The surface layer is dark reddish brown
silt loam about 10 inches thick. The subsoil to a depth of 60
inches or more is dark reddish brown and dark red silt loam.

Included in this unit are about 5 percent Cathlamet and
Germany soils, 1 percent Stimson soils, and 3 percent
Raught soils that have slopes of more than 30 percent.
Also included in some mapped areas is as much as 10
percent soils that are less than 60 inches deep to
bedrock.

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

This unit is used mainly as woodland. It is also used as
rural homesites.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red
alder, bigleaf maple, and western redcedar. On the basis of
a 100-year site curve, the mean site index is



176 for Douglas-fir and 162 for western hemlock. On the
basis of a 50-year site curve, the mean site index is 131 for
Douglas-fir and 115 for western hemlock. Yield tables
indicate that the mean annual increment at culmination
(CMAI) for Douglas-fir at age 60 is 187 cubic feet per acre
per year, and for western hemlock at age 50 it is 258 cubic
feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is readily available in areas of this unit,
generally at a depth of 5 to 7 feet. Steep cuts and fills erode
readily unless a plant cover is established. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by red alder occurs readily and
by western hemlock it occurs periodically. If openings are
made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock.

Common forest understory species include
salmonberry, salal, Oregon-grape, vine maple, and
western swordfern.

If this unit is used for homesite development, the main
limitation is steepness of slope. The slope is a concern in
installing septic tank absorption fields. Absorption lines
should be installed on the contour.

This map unit is in capability subclass IVe.

123-Raught silt loam, 30 to 65 percent slopes. This

very deep, well drained soil is on back slopes of uplands. It
formed in material derived from basalt. Drainageways
generally are 1,000 to 1,500 feet apart. The native vegetation
is mainly conifers. Elevation is 100 to 1,500 feet. The
average annual precipitation is 50 to 70 inches, the average
annual air temperature is about 50 degrees F, and the
average growing season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of leaf litter
about 1 inch thick. The surface layer is dark reddish brown
silt loam about 7 inches thick. The subsoil to a depth of 60
inches or more is dark reddish brown and dark red silt loam.

Included in this unit are about 5 percent Cathlamet and
Germany soils, 1 percent Raught soils that have a gravelly
surface layer, and 5 percent Raught soils that have slopes
of less than 30 percent or more than 65 percent. Also
included in some mapped areas is as

much as 10 percent soils that are less than 60 inches
deep to bedrock.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
bigleaf maple, and western redcedar. On the basis of a 100-
year site curve, the mean site index is 176 for Douglas-fir
and 162 for western hemlock. On the basis of a 50-year site
curve, the mean site index is 131 for Douglas-fir and 115 for
western hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
187 cubic feet per acre per year and for western hemlock at
age 50 it is 258 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is readily available in areas of this unit,
generally at a depth of 5 to 7 feet. Steep cuts and fills erode
readily unless a plant cover is established. Slumping and
road failures can occur in clear-cut areas. Steep yarding
paths, skid trails, and firebreaks are subject to rilling and
gullying unless they are adequately protected by water bars
or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by planting Douglas-fir seedlings. If seed trees are present,
natural reforestation by red alder occurs readily and by
western hemlock it occurs periodically. If openings are made
in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock.

Common forest understory species include salal,
salmonberry, Oregon-grape, vine maple, and
western swordfern.

This map unit is in capability subclass Vle.

124-Raught silt loam, 65 to 90 percent slopes. This
very deep, well drained soil is on back slopes of uplands. It
formed in material derived from basalt. Drainageways
generally are less than 1,000 feet apart. The native
vegetation is mainly conifers. Elevation is 100 to 1,500 feet.
The average annual precipitation is 50 to 70 inches, the
average annual air temperature is about 50 degrees F, and
the average growing season (at 28 degrees) is 200 to 240
days.



Typically, the surface is covered with a mat of leaf litter
about 1 inch thick. The surface layer is dark reddish brown
silt loam about 7 inches thick. The subsoil to a depth of 60
inches or more is dark reddish brown and dark red silt loam.

Included in this unit are about 5 percent Olympic soils, 10
percent Raught soils that have a gravelly surface layer, and
10 percent Raught soils that have slopes of less than 65
percent. Also included in some mapped areas is as much as
15 percent soils that are less than 60 inches deep to
bedrock.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red
alder, bigleaf maple, and western redcedar. On the basis of a
100-year site curve, the mean site index is 176 for Douglas-
fir and 162 for western hemlock. On the basis of a 50-year
site curve, the mean site index is 131 for Douglas-fir and 115
for western hemlock. Yield tables indicate that the mean
annual increment at culmination (CMAI) for Douglas-fir at
age 60 is 187 cubic feet per acre per year, and for western
hemlock at age 50 it is 258 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Cable yarding systems generally are used. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is readily available in areas of
this unit, generally at a depth of 5 to 7 feet. Steep cuts and
fills erode readily unless a plant cover is established.
Slumping and road failures can occur in clear-cut areas.
Steep yarding paths, skid trails, and firebreaks are subject to
rilling and gullying unless they are adequately protected by
water bars or vegetation. Use of harvesting systems that lift
logs entirely off the ground reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by planting Douglas-fir seedlings. If seed trees are present,
natural reforestation by red alder occurs readily and by
western hemlock it occurs periodically. If openings are made
in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock.

Common forest understory species include
salmonberry, salal, Oregon-grape, vine maple, and
western swordfern.

This map unit is in capability subclass Vlle.

125-Rennie silty clay loam. This very deep, poorly
drained soil is on flood plains. It formed in fine-textured

alluvium derived from basic igneous and sedimentary rocks.
The slope is 0 to 2 percent. The native vegetation is mainly
conifers and hardwoods. Elevation is sea level to 100 feet.
The average annual precipitation is 70 to 120 inches, the
average annual air temperature is about 50 degrees F, and
the average growing season (at 28 degrees) is 180 to 200
days.

Typically, the surface layer is mottled, very dark grayish
brown silty clay loam about 7 inches thick. The upper 6
inches of the subsoil is mottled, dark grayish brown silty
clay loam, the next 25 inches is grayish brown silty clay,
and the lower part to a depth of 54 inches is grayish brown
clay. The substratum to a depth of 60 inches or more is
gleyed, dark greenish gray clay.

Included in this unit are about 10 percent Nuby and
Ocosta soils, 5 percent Salzer soils, and 5 percent Aabab
soils. Also included is about 5 percent Grehalem soils and
20 percent Rennie soils that are drained.

Permeability of this Rennie soil is slow. Available water
capacity is high. Effective rooting depth is limited by a
seasonal high water table that ranges from a depth of 6
inches to above the surface from October to May. Runoff is
very slow or ponded, and the hazard of water erosion is
slight. This soil is subject to frequent, brief periods of
flooding from November to April.

This unit is used for hay, pasture, and woodland.

If this unit is used for hay and pasture, the main
limitations are the hazard of flooding and the seasonal
high water table. Flooding can be controlled by diking the
adjacent streams or diverting upland runoff away from the
area. The high water table can be lowered by installing tile
drains or open ditches if adequate outlets are available.
Restricting grazing during wet periods helps to maintain the
condition of the pasture and soil.

Red alder is the principal forest species on this unit. Trees
of limited extent include western redcedar, western hemlock,
and bigleaf maple. On the basis of a 50-year site curve, the
mean site index for red alder is 99. Yield tables indicate that
the mean annual increment at culmination (CMAI) for red
alder at age 40 is 116 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas of
this unit. The hazard of flooding, the seasonal high water
table, and ponding restrict the use of equipment to the dry
summer months. Careful use of wheeled or tracked
equipment reduces disturbance of the protective layer of
duff.

Seedling mortality is the main concern in producing timber.
Reforestation in cutover areas can be accomplished by hand
planting western redcedar seedlings. If seed trees are
present, natural reforestation



by red alder occurs readily. The hazard of flooding, the
seasonal high water table, and ponding reduce root
respiration and cause seedling mortality. If openings are
made in the canopy, invading brushy plants can delay
establishment of planted seedlings. The restricted rooting
depth, caused by the high water table, frequently causes
windthrow.

Common forest understory species include salmonberry,
devilsclub, skunkcabbage, vine maple, and sedge.

This map unit is in capability subclass Viw.

126-Riverwash. This map unit consists of nearly level
bars of clayey, silty, sandy, or gravelly alluvium of recent
origin. It is in areas adjacent to perennial and intermittent
streams and is periodically flooded by runoff from melting
snow and heavy rains. This unit has a very sparse plant
cover consisting of brush and deciduous trees.

This unit is used mainly as a source of gravel for
construction, material for protection of channels, and road
ballast. It is also used for recreation and as wildlife habitat.

This map unit is in capability subclass VIliw.

127-Salzer silty clay. This very deep, very poorly
drained soil is in swales, depressional areas, and old
abandoned stream channels on flood plains. It formed in
fine-textured alluvium derived dominantly from sedimentary
rock. The slope is 0 to 2 percent. The native vegetation is
mainly grasses and sedges with scattered conifers and
hardwoods. Elevation is 25 to 200 feet. The average annual
precipitation is 70 to 90 inches, the average annual air
temperature is about 51 degrees F, and the average growing
season (at 28 degrees) is 150 to 200 days.

Typically, the surface layer is mottled, dark grayish brown
silty clay about 6 inches thick. The upper 15 inches of the
subsoil is mottled, dark gray clay, the next 8 inches is olive
gray clay, and the lower part to a depth of 50 inches is gray
clay. The upper 9 inches of the substratum is grayish brown
silty clay loam, and the lower part to a depth of 60 inches or
more is dark grayish brown sandy clay loam. When dry for
short periods, the soil commonly has 1/2-inch cracks
extending from the surface to a depth of 24 inches.

Included in this unit are about 10 percent Nuby and
Rennie soils, 5 percent Aabab soils, 5 percent Grehalem
soils, and 15 percent Salzer soils that have been drained.

Permeability of this Salzer soil is very slow. Available
water capacity is high. Effective rooting depth is limited by
a seasonal high water table that ranges from a depth of 6
inches to above the surface from October to May. Runoff
is very slow or ponded, and the hazard of water erosion is
slight. This soil is subject to frequent, long periods of
flooding from November to April.

This unit is used for hay, pasture, and woodland.

If this unit is used for hay and pasture, the main
limitations are the hazard of flooding and the seasonal
high water table. Flooding can be controlled by diking the
adjacent streams or by diverting upland runoff away from
the area. The high water table can be lowered by installing
tile drains or open ditches if adequate outlets are
available. Restricting grazing during wet periods helps
to maintain the condition of the pasture and soil.

Red alder is the principal forest species on this unit.
Trees of limited extent include western redcedar, western
hemlock, and bigleaf maple. On the basis of a 50-year site
curve, the mean site index for red alder is about 85. Yield
tables indicate that the mean annual increment at
culmination (CMAI) for red alder at age 40 is about 92
cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available in
areas of this unit. The hazard of flooding, the seasonal high
water table, and ponding restrict the use of equipment to the
dry summer months. Careful use of wheeled or tracked
equipment reduces disturbance of the protective layer of
duff.

Seedling mortality is the main concern in producing timber.
Reforestation in cutover areas can be accomplished by hand
planting western redcedar seedlings. If seed trees are
present, natural reforestation by red alder occurs readily.
The hazard of flooding, the seasonal high water table, and
ponding reduce root respiration and cause seedling
mortality. If openings are made in the canopy, invading
brushy plants can delay establishment of planted seedlings.
The restricted rooting depth, caused by the high water table,
frequently causes windthrow.

Common forest understory species include salmonberry,
devilsclub, skunkcabbage, vine maple, and sedge.

This map unit is in capability subclass Viw.

128-Satsop silt loam, 1 to 8 percent slopes. This very
deep, well drained soil is on alluvial fans and stream
terraces. It formed in alluvium. The native vegetation is
mainly conifers. Elevation is 30 to 300 feet. The average
annual precipitation is 60 to 80 inches, the average annual
air temperature is about 50 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

Typically, the surface layer is very dark brown silt loam
about 7 inches thick. The subsoil is olive brown silt loam
about 21 inches thick. The substratum to a depth of 60
inches or more is light olive brown very fine sandy loam.



Included in this unit are about 10 percent Skamo soils
and 10 percent Montesa soils.

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

This unit is used as woodland, hay, pasture, and rural
homesites.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include western hemlock, red alder,
western redcedar, and bigleaf maple. On the basis of a 100-
year site curve, the mean site index for Douglas-fir is 179,
and on the basis of a 50-year site curve, the mean site index
is 136. Yield tables indicate that the mean annual increment
at culmination (CMAI) for Douglas-fir at age 60 is 190 cubic
feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available in areas of this unit.
Careful use of wheeled or tracked equipment reduces
disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by red alder occurs readily. If
openings are made in the canopy, invading brushy plants can
prevent establishment of Douglas-fir seedlings.

Common forest understory species include western
brackenfern, western swordfern, salal, cascara buckthorn,
and devilsclub.

This unit is well suited to hay and pasture. Restricting
grazing during wet periods helps to maintain the condition of
the pasture and soil. Adequate plant cover is necessary to
reduce soil erosion.

This unit is well suited to homesite development.
Excavation for roads and buildings increases the risk of
erosion. Preserving the existing plant cover during
construction helps to control erosion. Plant cover can be
established and maintained through proper fertilizing,
seeding, mulching, and shaping of the slopes.

This map unit is in capability subclass lle.

129-Sauvie silt loam. This very deep, poorly drained soil
is on flood plains protected from tidal overflow. Drainage has
been altered by ditching, tiling, and pumping. The soil formed
in alluvium. The slope is 0 to 2 percent. The native
vegetation is mainly grasses and hardwoods. Elevation is 10
to 20 feet. The average annual precipitation is 50 to 60
inches, the average annual air temperature is about 53
degrees F, and the

average frost-free season (at 32 degrees) is 165 to 200
days.

Typically, the surface layer is mottled, very dark grayish
brown silt loam about 10 inches thick. The subsoil is mottled,
dark grayish brown and dark gray silty clay loam about 16
inches thick. The substratum to a depth of 60 inches or more
is dark gray silt loam.

Included in this unit are about 5 percent Sauvie soils that
have a silty clay loam surface layer and 2 percent Sauvie
soils that have strata of sandy loam to loam at a depth of
about 30 inches. Also included is about 1 percent soils that
have as much as 10 inches of muck in the subsoil.

Permeability of this Sauvie soil is moderately slow.
Available water capacity is high. Effective rooting depth is
limited by a high water table that is at a depth of 24 to 48
inches throughout the year. Runoff is slow, and the hazard of
water erosion is slight. This soil is rarely flooded. Flooding is
caused by dike breakage.

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

This unit is well suited to hay and pasture. Restricting
grazing during wet periods helps to maintain the condition of
the pasture and soil.

This unit is well suited to most climatically adapted crops.
Deep-rooted crops are suited to areas where a drainage
system has been installed. In summer, irrigation is needed
for maximum production of most crops. Sprinkler irrigation is
a suitable method because it permits the even, controlled
application of water. Because of the moderately slow
permeability of the soil, the application of water should be
regulated so that water does not stand on the surface and
damage crops. Returning all cropresidue to the soil and
growing green manure crops help to maintain fertility and
tilth.

If this unit is used for homesite development, the main
limitations are the high water table, shrink-swell potential,
and hazard of flooding. Drainage is needed if roads and
building foundations are constructed. Buildings and roads
should be designed to offset the limited ability of the soil in
this unit to support a load. The effects of shrinking and
swelling can be minimized by using a proper engineering
design and by backfilling with material that has a low shrink-
swell potential. Dikes need to be maintained to control
flooding. The moderately slow permeability and high water
table increase the possibility of failure of septic tank
absorption fields.

This map unit is in capability subclass llw.

130-Schneider very gravelly silt loam, very deep, 8
to 30 percent slopes. This very deep, well drained soil is
on uplands. It formed in colluvium derived from basalt. The
native vegetation is mainly conifers. Elevation is 600 to
1,200 feet. The average annual precipitation is 60 to 70
inches, the average annual air temperature is about 49
degrees F, and the average growing season (at 28
degrees) is 200 to 240 days.



Typically, the surface is covered with a mat of needles,
twigs, and moss about 1 inch thick. The upper 10 inches of
the surface layer is dark brown and dark reddish brown very
gravelly silt loam, and the lower 17 inches is dark reddish
brown very gravelly silt loam. The subsoil is dark brown
extremely gravelly silt loam about 24 inches thick. The
substratum to a depth of 60 inches or more is dark
yellowish brown extremely gravelly silt loam.

Included in this unit are about 5 percent Tebo soils and
10 percent Schneider soils that have slopes of more than 30
percent.

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

This unit is used as woodland.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include red alder, western hemlock,
bigleaf maple, and western redcedar. On the basis of a
100-year site curve, the mean site index for Douglas-fir is
186, and on the basis of a 50-year site curve, the mean site
index is 138. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
196 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Careful
use of wheeled or tracked equipment reduces disturbance of
the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by red alder occurs readily.
The droughtiness of the surface layer increases seedling
mortality. If openings are made in the canopy, invading
brushy plants can prevent establishment of Douglas-fir
seedlings.

Common forest understory species include salal,
western swordfern, western brackenfern, vine maple,
and Oregon-grape.

This map unit is in capability subclass [Ve.

131-Schneider very gravelly silt loam, very deep,
30 to 65 percent slopes. This very deep, well drained soil
is on uplands. It formed in colluvium derived from basalt.
The native vegetation is mainly conifers. Elevation is 600 to
1,200 feet. The average annual precipitation is 60 to 70
inches, the average annual air

temperature is about 49 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 1 inch thick. The upper 10 inches of
the surface layer is dark brown and dark reddish brown very
gravelly silt loam, and the lower 12 inches is dark reddish
brown very gravelly silt loam. The subsoil is dark brown
extremely gravelly silt loam about 27 inches thick. The
substratum to a depth of 60 inches or more is dark
yellowish brown extremely gravelly silt loam.

Included in this unit are about 5 percent Tebo soils and
10 percent Schneider soils that have slopes of less than 30
percent.

Permeability of this Schneider soil is moderate.

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

This unit is used as woodland.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include red alder, western hemlock,
western redcedar, and bigleaf maple. On the basis of a 100-
year site curve, the mean site index for Douglas-fir is about
186, and on the basis of a 50-year site curve, the mean site
index is about 138. Yield tables indicate that the mean
annual increment at culmination (CMAI) for Douglas-fir at
age 60 is about 196 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Steep
yarding paths, skid trails, and firebreaks are subject to rilling
and gullying unless they are adequately protected by water
bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by red alder occurs readily.
The droughtiness of the surface layer increases seedling
mortality. If openings are made in the canopy, invading
brushy plants can prevent establishment of Douglas-fir
seedlings.

Common forest understory species include salal,
western swordfern, western brackenfern, vine maple, and
Oregon-grape.

This map unit is in capability subclass Vle.

132-Seastrand mucky peat. This very deep, very
poorly drained soil is in depressional areas between



sand dunes. Drainage has been altered by ditching. The soil
formed in decomposed plant remains deposited over sand.
The slope is 0 to 1 percent. The native vegetation is mainly
conifers, rushes, and sedges. Elevation is 10 to 30 feet. The
average annual precipitation is 70 to 90 inches, the average
annual air temperature is about 48 degrees F, and the
average frost-free season (at 32 degrees) is 160 to 180
days.

Typically, the surface layer is black, very dark brown, and
dark reddish brown mucky peat about 30 inches thick. The
underlying material to a depth of 60 inches or more is dark
grayish brown sand. Depth to sand ranges from 20 to 48
inches. In some areas the underlying sand has thin layers of
organic material.

Included in this unit are about 5 percent Seastrand
Variant soils, 10 percent Yaquina soils, 2 percent Orcas
soils, and 10 percent Seastrand mucky peat that has less
than 10 inches of organic material over the underlying sand.

Permeability of this Seastrand soil is moderate in the
surface layer and moderately rapid in the underlying material.
Available water capacity is high. Effective rooting depth is
limited by a controlled water table that is at a depth of 6 to
18 inches throughout the year. Runoff is very slow, and
water erosion is not a hazard.

Most areas of this unit are used for cranberries. Some
areas are used as habitat for wetland wildlife or as pasture.

This unit is well suited to cranberries. Regulation of the
water table is necessary to control the rate of subsidence in
the cranberry bogs. Bogs are mulched with a layer of sand
to control weeds and reduce oxidation. Sprinkler irrigation is
used to minimize frost damage. Under a high level of
management, this unit is capable of producing 7 to 10 tons
of cranberries per acre per year.

If this unit is used for pasture, the main limitation is the
high water table. The water table can be lowered by
installing tile drains or open ditches if adequate outlets are
available. Restricting grazing during wet periods helps to
maintain the condition of the pasture and soil.

This map unit is in capability subclass Viw.

133-Seastrand Variant muck. This very deep, very
poorly drained soil is in depressional areas between
stabilized sand dunes. Drainage has been altered by
ditching. The soil formed in decomposed plant remains.
The slope is 0 to 1 percent. The native vegetation is
mainly conifers, sedges, and rushes. Elevation is sea level
to 30 feet. The average annual precipitation is 70 to 90
inches, the average annual air temperature is about 48
degrees F, and the average frost-free season (at 32
degrees) is 160 to 180 days.

Typically, the surface is covered with a mat of needles,
twigs, leaves, and bark about 3 inches thick. The surface
layer is dark reddish brown muck about 18 inches thick.
Below this to a depth of 60 inches or more

is dark reddish brown mucky peat. Depth to mineral soil
material ranges from 48 to 60 inches or more.

Included in this unit are about 10 percent Yaquina soils
and 5 percent Orcas soils. Also included in some mapped
areas is as much as 15 percent Seastrand soils.

Permeability of this Seastrand Variant soil is moderate.
Available water capacity is high. Effective rooting depth is
limited by a controlled water table that is at a depth of 6 to
18 inches throughout the year. Runoff is very slow, and
water erosion is not a hazard.

Most areas of this unit are used for cranberries (fig. 19).
Some areas are used as wetland wildlife habitat or pasture.

This unit is well suited to cranberries. Regulation of the
water table is necessary to control the rate of subsidence in
the cranberry bogs. Bogs are mulched with a layer of sand to
control weeds and reduce oxidation. Sprinkler irrigation is
used to minimize frost damage. Under a high level of
management, this unit is capable of producing 7 to 10 tons
of cranberries per acre per year.

If this unit is used for pasture, the main limitation is the
high water table. The water table can be lowered by
installing tile drains or open ditches if adequate outlets are
available. Restricting grazing during wet periods helps to
maintain the condition of the pasture and soil.

This map unit is in capability subclass Viw.

134-Skamo silt loam, 0 to 8 percent slopes. This very
deep, moderately well drained soil is on terraces and alluvial
fans. It formed in alluvium derived from sedimentary and
igneous rocks. The native vegetation is mainly conifers and
hardwoods. Elevation is 50 to 200 feet. The average annual
precipitation is 50 to 90 inches, the average annual air
temperature is about 50 degrees F, and the average growing
season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of needles,
twigs, leaves, and moss about 1.5 inches thick. The upper
part of the surface layer is very dark brown and very dark
grayish brown silt loam about 10 inches thick, and the lower
part is dark brown silty clay loam about 9 inches thick. The
upper part of the subsoil is dark yellowish brown silty clay
loam about 10 inches thick, and the lower part to a depth
of 48 inches is mottled, dark brown silty clay loam. The
substratum to a depth of 60 inches or more is mottled, dark
brown silty clay loam.

Included in this unit are about 15 percent Montesa soils
and 2 percent Grehalem soils. Also included in some
mapped areas is as much as 5 percent Satsop soils.

Permeability of this Skamo soil is moderate. Available
water capacity is high. Effective rooting depth is limited by a
seasonal high water table that is at a depth of 18 to 36
inches from November to March. Runoff is slow, and the
hazard of water erosion is slight.
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Figure 19.-Suction picker harvesting cranberries on Seastrand Variant muck. These soils are

This unit is used as woodland, hay, pasture, and rural
homesites.

Douglas-fir and red alder are the principal forest species
on this unit. Trees of limited extent include western
hemlock, bigleaf maple, and western redcedar. On the
basis of a 100-year site curve, the mean site index is
about 150 for Douglas-fir. On the basis of a 50-year site
curve, the mean site index is about 115 for Douglas-fir and
101 for red alder. Yield tables indicate that the mean
annual increment at culmination (CMAI) for Douglas-fir at
age 60 is 158 cubic feet per acre per year, and for red
alder at age 40 it is 120 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available in areas of this unit.
Careful use of wheeled or tracked equipment reduces
disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be



accomplished by hand planting Douglas-fir seedlings.
If seed trees are present, natural reforestation by red alder
and western hemlock occurs readily. If openings are made in
the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings. The restricted rooting
depth, caused by the seasonal high water table,
occasionally causes windthrow.

Common forest understory species include salmonberry,
vine maple, red huckleberry, western swordfern, and red
elderberry.

This unit is well suited to hay and pasture. Restricting
grazing during wet periods helps to maintain the condition of
the pasture and soil. Adequate plant cover is required to
prevent soil erosion.

If this unit is used for homesite development, the main
limitation is the seasonal high water table. Tile drainage can
be used to lower the water table if suitable outlets are
available. Septic tank absorption fields do not function
properly because of wetness.

This map unit is in capability subclass llle.

135-Spanaway very gravelly sandy loam, 1 to 8
percent slopes. This very deep, somewhat excessively
drained soil is on glacial outwash terraces. It formed in very
gravelly glacial outwash. The native vegetation is mainly
grass and western brackenfern. Elevation is 100 to 200 feet.
The average annual precipitation is 50 to 70 inches, the
average annual air temperature is about 51 degrees F, and
the average growing season (at 28 degrees) is about 200 to
240 days.

Typically, the surface is covered with a mat of
decomposed moss about 1 inch thick. The surface layer is
black very gravelly sandy loam about 11 inches thick. The
subsoil is dark yellowish brown extremely gravelly sandy
loam about 5 inches thick. The substratum toa depth of 60
inches or more is dark grayish brown extremely gravelly
sand.

Included in this unit are about 10 percent Lyre soils
and 3 percent Carstairs and Lyre Variant soils.

Permeability of this Spanaway soil is moderately rapid.
Available water capacity is low. Roots penetrate to a depth
of 60 inches or more, but there are few roots below a depth
of 30 inches. Runoff is slow, and the hazard of water
erosion is slight.

This unit is used as woodland, pasture, rural homesites,
and hay. It is also used as a source of gravel and for
Christmas trees.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include Oregon white oak, lodgepole
pine, and red alder. On the basis of a 100-year site curve,
the mean site index for Douglas-fir is 140, and on the basis
of a 50-year site curve, the mean site index is 108. Yield
tables indicate that the mean annual increment at
culmination (CMAI) for Douglas-fir at age 65 is 145 cubic
feet per acre per year.

This unit is well suited to year-round use of equipment.
When wet, unsurfaced roads and skid trails are slippery.

Logging roads require suitable surfacing for year-round use.
Rounded gravel and cobbles for road construction are
readily available in areas of this unit. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling mortality is the main concern in producing timber.
Reforestation in cutover areas can be accomplished by
hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by Douglas-fir, lodgepole pine,
and Oregon white oak occurs infrequently. Droughtiness of
the surface layer increases seedling mortality. Seedlings
planted in the less fertile subsoil grow poorly and have poor
vigor. If openings are made in the canopy, invading brushy
plants can delay establishment of Douglas-fir seedlings.

Common forest understory species include Oregon-
grape, salal, Indian plum, western swordfern, western
brackenfern, and kinnikinnick.

Scotch pine and Douglas-fir can be planted and
harvested for use as Christmas trees.

This unit is poorly suited to hay and pasture. The main
limitations are the low available water capacity and low soil
fertility. Because the soil in this unit is droughty, applications
of irrigation water should be light and frequent. Sprinkler
irrigation is a suitable method. Water should be applied in
amounts sufficient to wet the root zone but small enough to
minimize the leaching of plant nutrients.

This unit is well suited to homesite development. Removal
of pebbles and cobbles in disturbed areas is necessary for
best results in landscaping, particularly in areas used for
lawns. In summer, irrigation is needed for lawn grasses,
shrubs, vines, shade trees, and ornamental trees. Mulch,
fertilizer, and irrigation are needed to establish lawn
grasses. If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage from
onsite sewage disposal systems.

This map unit is in capability subclass IVs.

136-Squally gravelly silt loam, 5 to 30 percent
slopes. This very deep, well drained soil is on uplands. It
formed in landslide debris derived from basalt.
Drainageways generally are more than 1,500 feet apart. The
native vegetation is mainly conifers. Elevation is 100 to
1,500 feet. The average annual precipitation is 70 to 110
inches, the average annual air temperature is about 50
degrees F, and the average growing season (at 28 degrees)
is 200 to 240 days.

Typically, the surface is covered with a mat of leaves and
needles about 1 inch thick. The surface layer is dark brown
gravelly silt loam about 10 inches thick. The subsoil to a
depth of 60 inches or more is dark reddish brown very
gravelly fine sandy loam.

Included in this unit are about 5 percent Boistfort soils, 10
percent Bunker soils, and 2 percent Katula soils. Also



included in some mapped areas is as much as 10 percent
Squally soils that have slopes of more than 30 percent.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red
alder, western redcedar, bigleaf maple, Sitka spruce, and
western redcedar. On the basis of a 100-year site curve, the
mean site index is 176 for Douglas-fir and 172 for western
hemlock. On the basis of a 50-year site curve, the mean site
index is 134 for Douglas-fir and 121 for western hemlock.
Yield tables indicate that the mean annual increment at
culmination (CMAI) for Douglas-fir at age 60 is 187 cubic feet
per acre per year, and for western hemlock at age 50 it is
278 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is readily available in areas of this unit. Steep
cuts and fills erode readily unless a plant cover is
established. Careful use of wheeled or tracked equipment
reduces disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be
accomplished by hand planting Douglas-fir seedlings. If
seed trees are present, natural reforestation by western
hemlock and red alder occurs readily. Seedlings planted in
the less fertile subsoil grow poorly and have poor vigor. If
openings are made in the canopy, invading brushy plants
can prevent establishment of Douglas-fir seedlings and can
delay natural regeneration of western hemlock.

Common forest understory species include
salmonberry, salal, red elderberry, Oregon-grape, and
western swordfern.

This map unit is in capability subclass [Ve.

137-Squally gravelly silt loam, 30 to 65 percent
slopes. This very deep, well drained soil is on uplands. It
formed in landslide debris derived from basalt.
Drainageways generally are 1,000 to 1,500 feet apart. The
native vegetation is mainly conifers. Elevation is 100 to
1,500 feet. The average annual precipitation is 70 to 110
inches, the average annual air temperature is about 50
degrees F, and the average growing season (at 28 degrees)
is 200 to 240 days.

Typically, the surface is covered with a mat of leaves and
needles about 1 inch thick. The surface layer is dark

brown gravelly silt loam about 12 inches thick. The subsoil
to a depth of 60 inches or more is dark reddish brown very
gravelly fine sandy loam.

Included in this unit are about 2 percent Boistfort soils, 10
percent Bunker soils, and 5 percent Katula soils. Also
included in some mapped areas is as much as 10 percent
Squally soils that have slopes of less than 30 percent.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red
alder, western redcedar, bigleaf maple, and Sitka spruce. On
the basis of a 100-year site curve, the mean site index is
176 for Douglas-fir and 172 for western hemlock. On the
basis of a 50-year site curve, the mean site index is 134 for
Douglas-fir and 121 for western hemlock. Yield tables
indicate that the mean annual increment at culmination
(CMAI) for Douglas-fir at age 60 is 187 cubic feet per acre
per year, and for western hemlock at age 50 it is 278 cubic
feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Slumping
and road failures can occur In clear-cut areas. Steep yarding
paths, skid trails, and firebreaks are subject to rilling and
gullying unless they are adequately protected by water bars
or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. Seedlings planted in the less fertile
subsoil grow poorly and have poor vigor. If openings are
made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay
natural regeneration of western hemlock.

Common forest understory species include
salmonberry, salal, red elderberry, Oregon-grape,
and western swordfern.

This map unit is in capability subclass Vle.

138-Stimson silt loam. This very deep, poorly drained
soil is in depressional areas on uplands. It formed in
alluvium derived from loess. The slope is 0 to



3 percent. The native vegetation is mainly conifers.
Elevation is 500 to 1,500 feet. The average annual
precipitation is 60 to 110 inches, the average annual air
temperature is about 50 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of leaf litter
about 2 inches thick. The surface layer is very dark brown
and very dark gray silt loam about 11 inches thick. The
subsoil is mottled, gray silty clay loam about 8 inches thick.
The substratum to a depth of 60 inches or more is mottled,
grayish brown silty clay loam.

Included in this unit are about 2 percent Germany and
Lytell soils and 3 percent Swem soils.

Permeability of this Stimson soil is slow. Available water
capacity is high. Effective rooting depth is limited by a
seasonal high water table that ranges from a depth of 6
inches to the surface from October to April. Runoff is slow,
and the hazard of water erosion is slight.

This unit is used as woodland.

Red alder is the principal forest species on this unit.
Trees of limited extent include western redcedar, bigleaf
maple, and western hemlock. On the basis of a 50-year site
curve, the mean site index for red alder is 95. Yield tables
indicate that the mean annual increment at culmination
(CMAI) for red alder at age 40 is 109 cubic feet per acre
per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available in areas of this unit.
Careful use of wheeled or tracked equipment reduces
disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western redcedar seedlings. If seed trees

are present, natural reforestation by red alder occurs readily.

The seasonal high water table causes seedling mortality. If
openings are made in the canopy, invading brushy plants
can delay establishment of western redcedar seedlings. The
restricted rooting depth, caused by the high water table,
frequently causes windthrow.

Common forest understory species include salmonberry,
red huckleberry, western swordfern, Oregon-grape, and red
elderberry.

This map unit is in capability subclass Viw.

139-Swem gravelly silt loam, 5 to 30 percent slopes.

This very deep, moderately well drained soil is on back
slopes and foot slopes of old earthflows. It formed in
colluvium derived from basalt and deposited over marine
sediment. Drainageways generally are more than 1,500
feet apart. The native vegetation is mainly

conifers. Elevation is 500 to 1,400 feet. The average
annual precipitation is 80 to 120 inches, the average
annual air temperature is about 50 degrees F, and the
average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface is covered with a mat of needles
and twigs about 1.5 inches thick. The surface layer is very
dark brown gravelly silt loam about 15 inches thick. The
upper 13 inches of the subsoil is mottled, yellowish brown
gravelly silt loam, and the lower part to a depth of 60 inches
or more is mottled, yellowish brown silt loam.

Included in this unit are about 10 percent Lytell soils, 5
percent Bunker and Zenker soils, 2 percent Astoria and
Elochoman soils, and 2 percent Willapa soils. Also included
in some mapped areas is as much as 10 percent Swem
soils that have slopes of more than 30 percent.

Permeability of this Swem soil is moderately slow.
Available water capacity is high. Effective rooting depth is
limited by a seasonal high water table that is at a depth of
30 to 42 inches from November to March. Runoff is slow,
and the hazard of water erosion is slight.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red
alder, western redcedar, bigleaf maple, and Sitka spruce. On
the basis of a 100-year site curve, the mean site index is
163 for Douglas-fir and 161 for western hemlock. On the
basis of a 50-year site curve, the mean site index is 125 for
Douglas-fir and 114 for western hemlock. Yield tables
indicate that the mean annual increment at culmination
(CMAI) for Douglas-fir at age 65 is 173 cubic feet per acre
per year, and for western hemlock at age 50 it is 256 cubic
feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Careful use
of wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock. The restricted rooting depth, caused by
the seasonal high water table, occasionally causes
windthrow.



Common forest understory species include salmonberry,
western swordfern, red huckleberry, salal, and vine maple.
This map unit is in capability subclass IVe.

140-Swem gravelly silt loam, 30 to 65 percent
slopes. This very deep, moderately well drained soil is on
old earthflows. It formed in colluvium derived from basalt
and deposited over marine sediment. Drainageways
generally are more than 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is 500 to 1,400 feet.
The average annual precipitation is 80 to 120 inches, the
average annual air temperature is about 50 degrees F, and
the average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface is covered with a mat of needles
and twigs about 1.5 inches thick. The surface layer is very
dark brown gravelly silt loam about 15 inches thick. The
upper 13 inches of the subsoil is mottled, yellowish brown
gravelly silt loam, and the lower part to a depth of 60 inches
or more is mottled, yellowish brown silt loam.

Included in this unit are about 15 percent Lytell soils and
10 percent Bunker and Zenker soils. Also included in some
mapped areas is as much as 10 percent Swem soils that
have slopes of less than 30 percent.

Permeability of this Swem soil is moderately slow.
Available water capacity is high. Effective rooting depth is
limited by a seasonal high water table that is at a depth of
30 to 42 inches from November to March. Runoff is
medium, and the hazard of water erosion is moderate.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, bigleaf maple, and Sitka spruce. On the
basis of a 100-year site curve, the mean site index is 163 for
Douglas-fir and 161 for western hemlock. On the basis of a
50-year site curve, the mean site index is 125 for Douglas-fir
and 114 for western hemlock. Yield tables indicate that the
mean annual increment at culmination (CMAI) for Douglas-fir
at age 65 is 173 cubic feet per acre per year, and for
western hemlock at age 50 it is 256 cubic feet per acre per
year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available in areas of this unit.
Steep cuts and fills erode readily unless a plant cover is
established. Slumping and road failures can occur in clear-
cut areas. Steep yarding paths, skid trails, and firebreaks
are subject to rilling and

gullying unless they are adequately protected by water
bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be
accomplished by hand planting Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock and red alder occurs readily. If openings are made
in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock. The restricted rooting
depth, caused by the seasonal high water table,
occasionally causes windthrow.

Common forest understory species include
salmonberry, western swordfern, red huckleberry,
salal, and vine maple.

This map unit is in capability subclass Vle.

141-Sylvia silt loam. This very deep, moderately
well drained soil is in old lakebeds. It formed in lacustrine silt
and clay. The slope is 1 to 5 percent. The native vegetation
is mainly conifers. Elevation is 20 to 200 feet. The average
annual precipitation is 80 to 110 inches, the average annual
air temperature is about 50 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 3 inches thick. The surface layer is
very dark grayish brown silt loam about 17 inches thick.

The subsoil to a depth of 60 inches or more is mottled,
dark yellowish brown and yellowish brown silty clay loam.

Included in this unit is about 5 percent Astoria, Lebam,
Lytell, Hoquiam, and Palix soils. Also included in some
mapped areas is as much as 10 percent Arta and Willapa
soils.

Permeability of this Sylvia soil is slow. Available water
capacity is high. Effective rooting depth is limited by a
seasonal high water table that is at a depth of 18 to 36
inches from November to March. Runoff is slow, and the
hazard of water erosion is slight.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Douglas-fir, western
redcedar, and red alder. On the basis of a 100-year site
curve, the mean site index for western hemlock is 168, and
on the basis of a 50-year site curve, the mean site index is
120. Yield tables indicate that the mean annual increment at
culmination (CMAI) for western hemlock at age 50 is 270
cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas
of this unit. Careful use



of wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be
accomplished by hand planting Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily. If openings are made in the
canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay
natural regeneration of western hemlock. The restricted
rooting depth, caused by the high water table, occasionally
causes windthrow.

Common forest understory species include western
swordfern, vine maple, red huckleberry, salal, and
devilsclub.

This map unit is in capability subclass lliw.

142-Tebo silt loam, 5 to 30 percent slopes. This very
deep, well drained soil is on uplands. It formed in glacial drift
derived dominantly from basalt. Drainageways generally are
more than 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 200 to 800 feet. The average annual
precipitation is 50 to 70 inches, the average annual air
temperature is about 52 degrees F, and the average growing
season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of needles
and twigs about 3.5 inches thick. The upper 9 inches of the
surface layer is dark reddish brown silt loam, and the lower
4 inches is dark reddish brown gravelly clay loam. The upper
35 inches of the subsoil is reddish brown and dark brown
cobbly silty clay loam, the next 9 inches is dark yellowish
brown cobbly clay loam, and the lower part to a depth of 60
inches or more is dark yellowish brown gravelly clay loam.

Included in this unit are about 10 percent Schneider soils
and 10 percent Tebo soils that have slopes of more than 30
percent.

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

Most areas of this unit are used as woodland. Some
areas are used as rural homesites.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include red alder, western hemlock,
western redcedar, and bigleaf maple. On the basis of a
100-year site curve, the mean site index for Douglas-fir is
187, and on the basis of a 50-year site curve, the mean site
index is 138. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60
is 197 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet,

unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-
round use. Rounded gravel and cobbles for road
construction are readily available in areas of this unit,
generally at a depth of 5 to 10 feet. Steep cuts and fills
erode readily unless a plant cover is established. Careful
use of wheeled or tracked equipment reduces disturbance of
the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by red alder occurs readily and
by western hemlock it occurs periodically. If openings are
made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock.

Common forest understory species include salal,
Oregon-grape, vine maple, western swordfern, and red
huckleberry.

If this unit is used for homesite development, the main
limitation is steepness of slope. Erosion is a hazard in the
steeper areas, and excavation for roads and buildings
increases the risk of erosion. The deep cuts needed to
provide essentially level building sites can expose bedrock.
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. Plant cover can be
established and maintained through proper fertilizing,
seeding, mulching, and shaping of the slopes.

Steepness of slope is a concern in installing septic
tank absorption fields. Absorption lines should be
installed on the contour.

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 IVe.

143-Tebo silt loam, 30 to 65 percent slopes. This
very deep, well drained soil is on uplands. It formed in
glacial drift derived dominantly from basalt. Drainageways
generally are 1,000 to 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is 200 to 800 feet.
The average annual precipitation is 50 to 70 inches, the
average annual air temperature is about 52 degrees F, and
the average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface is covered with a mat of needles and
twigs about 3.5 inches thick. The upper 7 inches of the
surface layer is dark reddish brown silt loam, and the lower
4 inches is dark reddish brown gravelly clay loam. The upper
35 inches of the subsoil is reddish brown and dark brown
cobbly silty clay loam, the next 9 inches is dark yellowish
brown cobbly clay loam, and the lower part to a depth of 60
inches or more is dark yellowish brown gravelly clay loam.



Included in this unit are about 10 percent Schneider soils
and 10 percent Tebo soils that have slopes of less than 30
percent.

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

This unit is used as woodland.

Douglas-fir is the principal forest species on this unit.
Trees of limited extent include red alder, western hemlock,
western redcedar, and bigleaf maple. On the basis of a
100-year site curve, the mean site index for Douglas-fir is
187, and on the basis of a 50-year site curve, the mean
site index is 138. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
197 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked
equipment during harvesting; cable yarding systems
are safer and disturb the soil less. Using wheeled or
tracked equipment when the soil is wet causes ruts, soil
compaction, and damage to tree roots. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rounded gravel and cobbles for road construction are
readily available in areas of this unit, generally at a depth of
5 to 10 feet. Steep cuts and fills erode readily unless a
plant cover is established. Steep yarding paths, skid trails,
and firebreaks are subject to rilling and gullying unless they
are adequately protected by water bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by red alder occurs readily
and by western hemlock it occurs periodically. If openings
are made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock.

Common forest understory species include salal,
Oregon-grape, vine maple, western swordfern, and red
huckleberry.

This map unit is in capability subclass Vle.

144-Traham very gravelly loam, 5 to 30 percent
slopes. This moderately deep, well drained soil is on narrow
ridgetops, shoulders, and back slopes of uplands. It formed
in colluvium and residuum derived from basalt.
Drainageways generally are 1,000 to 1,500 feet apart. The
native vegetation is mainly conifers. Elevation is 1,100 to
2,200 feet. The average annual precipitation is 80 to 120
inches, the average annual air temperature is about 48
degrees F, and the average growing season (at 28 degrees)
is 180 to 220 days.

Typically, the surface is covered with a mat of needles,
twigs, and wood fragments about 4 inches thick. The
surface layer is dark brown and dark reddish brown very
gravelly loam about 15 inches thick. The subsoil is dark
reddish brown and dark brown very gravelly clay loam
about 21 inches thick. Fractured basalt is at a depth of
about 36 inches. Depth to bedrock ranges from 24 to 36
inches.

Included in this unit are about 10 percent Knappton
soils, 3 percent Vesta soils, and 2 percent Lates and
Murnen soils. Also included in some mapped areas are as
much as 5 percent Traham soils that have slopes of more
than 30 percent and as much as 2 percent Rock outcrop.

Permeability of this Traham soil is moderate. Available
water capacity is moderate. Effective rooting depth is 24 to
36 inches. Runoff is slow, and the hazard of water erosion
is slight.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Douglas-fir, red alder,
Sitka spruce, and western redcedar. On the basis of a 100-
year site curve, the mean site index for western hemlock is
135, and on the basis of a 50-year site curve, the mean site
index is 92. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is 209 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Careful
use of wheeled or tracked equipment reduces disturbance
of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily. Seedling mortality is higher on
ridgetops, which are subject to strong, persistent winds.
Areas on ridgetops are less productive than other areas of
the unit. If openings are made in the canopy, invading brushy
plants can delay natural regeneration of western hemlock
and prevent establishment of Douglas-fir seedlings. The
restricted rooting depth, caused by the underlying bedrock,
occasionally causes windthrow.

Common forest understory species include salal, Oregon-
grape, red huckleberry, western swordfern, and vine maple.

This map unit is in capability subclass [Ve.

145-Traham very gravelly loam, 65 to 90 percent
slopes. This moderately deep, well drained soil is on
narrow ridgetops and back slopes of uplands. It formed in
colluvium and residuum derived from basalt.



Drainageways generally are 1,000 to 1,500 feet apart. The
native vegetation is mainly conifers. Elevation is 1,100 to
2,200 feet. The average annual precipitation is 80 to 120
inches, the average annual air temperature is about 48
degrees F, and the average growing season (at 28 degrees)
is 180 to 220 days.

Typically, the surface is covered with a mat of needles,
twigs, and wood fragments about 4 inches thick. The
surface layer is dark brown and dark reddish brown very
gravelly loam about 11 inches thick. The subsoil is dark
reddish brown and dark brown very gravelly clay loam
about 20 inches thick. Fractured basalt is at a depth of
about 31 inches. Depth to bedrock ranges from 24 to 36
inches.

Included in this unit are about 10 percent Knappton
soils, 5 percent Traham soils that have slopes of less
than 65 percent, and 5 percent Rock outcrop.

Permeability of this Traham soil is moderate. Available
water capacity is moderate. Effective rooting depth is 24 to
36 inches. Runoff is rapid, and the hazard of water erosion
is severe.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Douglas-fir, red alder,
Sitka spruce, and western redcedar. On the basis of a 100-
year site curve, the mean site index for western hemlock is
135, and on the basis of a 50-year site curve, the mean site
index is 92. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is 209 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Cable yarding systems generally are used. Logging
roads require suitable surfacing for year-round use. Rock for
road construction is readily available in areas of this unit.
Steep cuts and fills erode readily unless a plant cover is
established. Steep yarding paths, skid trails, and firebreaks
are subject to rilling and gullying unless they are adequately
protected by water bars or vegetation. Use of harvesting
systems that lift logs entirely off the ground reduces
disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily. Seedling mortality is higher on
ridgetops, which are subject to strong, persistent winds.
Areas on ridgetops are less productive than other areas of
the unit. If openings are made inn the canopy, invading brushy
plants can delay regeneration of western hemlock and
prevent establishment of Douglas-fir seedlings. The restricted
rooting depth, caused by the underlying bedrock,
occasionally causes windthrow.

Common forest understory species include salal,
Oregon-grape, red huckleberry, western swordfern,
and vine maple.

This map unit is in capability subclass Vlle.

146-Udipsamments, level. These very deep,
excessively drained soils are in depressional areas.
They formed in gravelly sand. The slope is 0 to 2 percent.
The native vegetation is sparse grasses and shrubs.
Elevation is 10 to 30 feet. The average annual precipitation
is 60 to 80 inches, the average annual air temperature is
about 50 degrees F, and the average frost-free season (at
32 degrees) is 165 to 200 days.

No single profile is representative of these soils, but one
commonly observed has a surface layer that is dark grayish
brown sand about 6 inches thick. The underlying material to
a depth of 60 inches or more is dark grayish brown sand
and gravelly sand.

Included in this unit are some small areas of
Udorthents, level.

Permeability of these Udipsamments, level, soils is rapid.
Available water capacity is low. Effective rooting depth is 60
inches or more. Runoff is very slow, and water erosion is
not a hazard. These soils are subject to rare flooding.

This unit is used as sites for homes or commercial
buildings or as a source of fill material.

If this unit is used as sites for homes or commercial
buildings, the main limitation is the hazard of rare flooding.
Dikes need to be maintained to control flooding. In summer,
irrigation is needed for lawn grasses, shrubs, vines, shade
trees, and ornamental trees. Mulch, fertilizer, and irrigation
are needed to establish lawn grasses. If the density of
housing is moderate to high, community sewage systems
are needed to prevent contamination of water supplies as a
result of seepage from onsite sewage disposal systems.

This map unit is in capability subclass VIs.

147-Udorthents, level. These very deep, moderately
well drained, somewhat excessively drained, and
excessively drained soils are on diked tidelands. They
formed in sandy and loamy river dredgings. The slope is 0 to
2 percent. The native vegetation is annuals and shrubs.
Elevation is sea level to 30 feet. The average annual
precipitation is 60 to 80 inches, the average annual air
temperature is about 50 degrees F, and the average frost-
free season (at 32 degrees) is 150 to 200 days.

No single profile is representative of these soils, but one
commonly observed has a surface layer that is dark grayish
brown sandy loam about 6 inches thick. The underlying
material to a depth of 60 inches or more is dark grayish
brown sandy loam and loam. The underlying material has
layers ranging in texture from sand to silt loam.



Included in this unit are some small areas of
Udipsamments, level.

Permeability of these Udorthents, level, soils is moderately
rapid. Available water capacity is low to moderate. Effective
rooting depth is limited by a seasonal high water table that is
at a depth of 2 to 6 feet from November through May. Runoff
is slow, and the hazard of water erosion is slight. These soils
are subject to rare flooding.

This unit is used for hay, pasture, industrial sites, and
homesites.

If this unit is used for hay or pasture, the main limitations
are the low soil fertility and the low available water
capacity in some areas. In areas where the soils have low
available water capacity, applications of irrigation water
should be light and frequent. Sprinkler irrigation is a
suitable method. Water should be applied in amounts
sufficient to wet the root zone but small enough to
minimize the leaching of plant nutrients. Restricting grazing
during wet periods helps to maintain the condition of the
pasture and soils.

If this unit is used as industrial sites and homesites, the
main limitation is the hazard of rare flooding. Dikes need to
be maintained to control flooding. Disturbed areas of the
unit should be allowed to settle for a year before buildings
are constructed.

This map unit is in capability subclass IVs.

148-Umbric Dystrochrepts, very steep. These
moderately deep to very deep, well drained soils are on
bluffs along the Columbia River, on mountains, and in
gullies and canyons. They formed in material derived from
basalt. The slope is 85 to 100 percent. The soils are mainly
on south-facing slopes. The native vegetation is mainly
conifers. Elevation is 200 to 1,800 feet. The average annual
precipitation is 60 to 110 inches, the average annual air
temperature is about 50 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

No single profile is representative of these soils, but one
commonly observed has a mat of undecomposed needles
and twigs about 1 inch thick on the surface. The surface
layer is very dark grayish brown gravelly sandy loam about 8
inches thick. The subsoil to a depth of 60 inches or more is
brown, dark brown, and dark reddish brown gravelly clay
loam and gravelly loam. Depth to bedrock ranges from 20 to
60 inches or more. In some areas the subsoil is cobbly clay
loam or cobbly loam.

Included in this unit is about 10 percent Boistfort, Bunker,
and Raught soils. Also included in some mapped areas are
as much as 10 percent Katula soils and 20 percent Rock
outcrop and very stony soils.

Permeability of these Umbric Dystrochrepts soils is
moderate. Available water capacity is low to high.

Effective rooting depth is limited by bedrock at a depth of
20 to 60 inches or more. Runoff is rapid, and the hazard
of water erosion is severe.

This unit is used as wildlife habitat and woodland.
Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,

bigleaf maple, and Pacific madrone. On the basis of a 100-

year site curve, the estimated mean site index is 144 for
Douglas-fir and 141 for western hemlock. On the basis of a
50-year site curve, the estimated mean site index is 110 for
Douglas-fir and 100 for western hemlock. Site index and
growth for all species are variable on this unit. Yield tables
indicate that the mean annual increment at culmination
(CMAI) for Douglas-fir at age 60 is 150 cubic feet per acre
per year, and for western hemlock at age 50 it is 220 cubic
feet per acre per year. The included areas of Rock outcrop
and very stony soils limit yields.

The main limitation for harvesting timber is steepness of
slope. Cable yarding systems generally are used. Logging
roads can be constructed on the more nearly level included
areas in this unit. They require suitable surfacing for year-
round use. Rock for road construction is readily available in
areas of this unit. Steep cuts and fills erode readily unless a
plant cover is established. Steep yarding paths, skid trails,
and firebreaks are subject to rilling and gullying unless they
are adequately protected by water bars or vegetation. Use
of harvesting systems that lift logs entirely off the ground
reduces disturbance of the protective layer of duff;
however, the included areas of Rock outcrop limit the use
of these systems.

Seedling mortality is the main concern in producing timber.
Reforestation in most areas can be accomplished by hand
planting Douglas-fir seedlings. If seed trees are present,
natural reforestation by red alder occurs readily and by
western hemlock it occurs periodically. Droughtiness of the
surface layer increases seedling mortality. In areas of soils
that have bedrock at a depth of 20 to 40 inches, trees are
occasionally subject to windthrow when winds are moderate
to strong and the soils are wet. Storms and high winds on the
Columbia River bluffs occasionally cause breakage and
branch damage. If openings are made in the canopy,
invading brushy plants can delay establishment of Douglas-fir
seedlings and natural regeneration of western hemlock.

Common forest understory species include salal, Oregon-
grape, red huckleberry, western swordfern, and western
brackenfern.

This map unit is in capability subclass Vlle.

149-Vesta silt loam, 1 to 8 percent slopes. This very
deep, well drained soil is on ridgetops of uplands. It formed
in material derived from basalt. Drainageways generally are
more than 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 100 to 1,800 feet. The average annual
precipitation is 80 to 120 inches, the average annual air
temperature is about 48 degrees F, and the average
growing season (at 28 degrees) is 180 to 220 days.



Typically, the surface is covered with a mat of
needles, twigs, and moss about 1 inch thick. The surface
layer is dark reddish brown silt loam about 15 inches thick.
The upper 24 inches of the subsaoil is dark brown silty clay
loam, and the lower part to a depth of 60 inches or more is
strong brown silty clay.

Included in this unit are about 5 percent Knappton
soils and 2 percent Lebam, llwaco, and Traham soils.

Also included in some mapped areas is as much as 5
percent Vesta soils that have slopes of more than 8
percent.

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

Most areas of this unit are used as woodland. Some
areas are used as rural homesites.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Douglas-fir, red alder,
Sitka spruce, and western redcedar. On the basis of a 100-
year site curve, the mean site index for western hemlock is
158, and on the basis of a 50-year site curve, the mean site
index is 112. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is 251 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is readily available in areas
of this unit, generally at a depth of 5 to 10 feet. Careful use
of wheeled or tracked equipment reduces disturbance of
the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock occurs readily. Seedling mortality is higher
in areas of this unit on ridgetops, which are subject to
strong, persistent winds. Areas on ridgetops are less
productive than other areas of the unit. If openings are
made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay
regeneration of western hemlock.

Common forest understory species include
salmonberry, red elderberry, red huckleberry,
western swordfern, and western brackenfern.

This unit is well suited to homesite development. If the unit
is used for septic tank absorption fields, the limitation of
moderate permeability can be overcome by increasing the
size of the absorption field.

This map unit is in capability subclass llle.

150-Vesta silt loam, 8 to 30 percent slopes. This very
deep, well drained soil is on uplands. It formed in material
derived from basalt. Drainageways generally are more
than 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 100 to 1,800 feet. The average annual
precipitation is 80 to 120 inches, the average annual air
temperature is about 48 degrees F, and the average growing
season (at 28 degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of
needles, twigs, and moss about 1 inch thick. The surface
layer is dark reddish brown silt loam about 13 inches thick.
The upper 24 inches of the subsoil is dark brown silty clay
loam, and the lower part to a depth of 60 inches or more is
strong brown silty clay.

Included in this unit are about 5 percent Knappton
soils and 2 percent Lebam, llwaco, and Traham soils.

Also included in some mapped areas is as much as 5
percent Vesta soils that have slopes of less than 8
percent or more than 30 percent.

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

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Douglas-fir, red alder,
Sitka spruce, and western redcedar. On the basis of a 100-
year site curve, the mean site index for western hemlock is
158, and on the basis of a 50-year site curve, the mean site
index is 112. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is 251 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, .soil compaction, and
damage to tree roots. When wet, unsurfaced roads and
skid trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is readily available in areas of
this unit, generally at a depth of 5 to 10 feet. Steep cuts
and fills erode readily unless a plant cover is established.
Careful use of wheeled or tracked equipment reduces
disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock occurs readily. Seedling mortality is higher
in areas of this unit on ridgetops, which are subject to
strong, persistent winds. Areas on ridgetops are less
productive than other areas of the unit. If openings are
made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir



seedlings and can delay regeneration of western
hemlock.

Common forest understory species include
salmonberry, red elderberry, red huckleberry,
western swordfern, and western brackenfern.

This map unit is in capability subclass [Ve.

151-Vesta silt loam, 30 to 65 percent slopes. This
very deep, well drained soil is on uplands. It formed in
material derived from basalt. Drainageways generally
are 1,000 to 1,500 feet apart. The native vegetation is
mainly conifers. Elevation is 100 to 1,800 feet. The average
annual precipitation is 80 to 120 inches, the average annual
air temperature is about 48 degrees F, and the average
growing season (at 28 degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 1 inch thick. The surface layer is dark
reddish brown silt loam about 11 inches thick. The upper 28
inches of the subsoil is dark brown silty clay loam, and the
lower part to a depth of 60 inches or more is strong brown
silty clay.

Included in this unit are about 5 percent Knappton and
Traham soils and 2 percent Lates and Murnen soils. Also
included in some mapped areas is as much as 5 percent
Vesta soils that have slopes of less than 30 percent.

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

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Douglas-fir, red alder,
Sitka spruce, and western redcedar. On the basis of a 100-
year site curve, the mean site index for western hemlock is
158, and on the basis of a 50-year site curve, the mean site
index is 112. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is 251 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked
equipment during harvesting; cable yarding systems
are safer and disturb the soil less. Using wheeled or
tracked equipment when the soil is wet causes ruts, soil
compaction, and damage to tree roots. When wet,
unsurfaced roads and skid trails are soft and sticky and
generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is readily available in areas of this unit,
generally at a depth of 5 to 10 feet. Steep cuts and fills
erode readily unless a plant cover is established. Steep
yarding paths, skid trails, and firebreaks are subject to rilling
and gullying unless they are adequately protected by water
bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be

accomplished by hand planting western hemlock and
Douglas-fir seedlings. If seed trees are present, natural
reforestation by western hemlock occurs readily. Seedling
mortality is higher in areas of this unit on ridgetops, which
are subject to strong, persistent winds. Areas on ridgetops
are less productive than other areas of the unit. If openings
are made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock.

Common forest understory species include
salmonberry, red elderberry, red huckleberry, western
swordfern, and western brackenfern.

This map unit is in capability subclass Vle.

152-Vesta silt loam, cool, 5 to 30 percent slopes.
This very deep, well drained soil is on uplands. It formed in
material derived from basalt. Drainageways generally are
more than 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 100 to 1,800 feet. The average annual
precipitation is 80 to 120 inches, the average annual air
temperature is about 46 degrees F, and the average growing
season (at 28 degrees) is 180 to 220 days. This soil is
subject to strong coastal winds and prolonged seasonal fog
cover.

Typically, the surface is covered with a mat of needles,
twigs, and moss about 1 inch thick. The surface layer is dark
reddish brown silt loam about 15 inches thick. The upper 21
inches of the subsoil is dark brown silty clay loam, and the
lower part to a depth of 60 inches or more is strong brown
silty clay.

Included in this unit is about 15 percent Lebam, cool,
soils; llwaco, cool, soils; and Newskah soils.

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

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Sitka spruce, western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western hemlock
is 145, and on the basis of a 50-year site curve, the mean
site index is 104. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is 228 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is readily available in areas
of this unit, generally at a depth of 5 to 10 feet. Steep cuts
and fills erode readily unless a plant cover is established.
Careful use of



wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily and by Sitka spruce it occurs
periodically. Seedling mortality is higher in areas of this unit
on ridgetops, which are subject to strong, persistent winds.
Areas on ridgetops are less productive than other areas of
the unit. If openings are made in the canopy, invading brushy
plants can prevent establishment of Douglas-fir seedlings
and can delay reforestation by western hemlock and Sitka
spruce.

Common forest understory species include salmonberry,
red elderberry, red huckleberry, western swordfern, and
western brackenfern.

This map unit is in capability subclass IVe.

153-Westport fine sand, 3 to 10 percent slopes.
This very deep, excessively drained soil is on long, narrow,
stabilized sand dunes. It formed in slightly weathered dune
sand. The native vegetation is mainly grass and shore pine.
Elevation is 10 to 50 feet. The average annual precipitation
is 60 to 80 inches, the average annual air temperature is
about 50 degrees F, and the average growing season (at
28 degrees) is 200 to 240 days.

Typically, the surface is covered with a thin mat of grass,
moss, leaves, and needles. The surface layer is very dark
grayish brown fine sand about 7 inches thick. The upper 9
inches of the underlying material is dark grayish brown fine
sand, and the lower part to a depth of 60 inches or more is
olive gray fine sand.

Included in this unit are about 5 percent Yaquina soils and
1 percent Seastrand soils. Also included in some mapped
areas are as much as 5 percent Netarts soils and 5 percent
Dune land.

Permeability of this Westport soil is very rapid. Available
water capacity is low. Effective rooting depth generally is
60 inches or more, but it may be restricted by a lack of
moisture and nutrients. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is
severe.

This unit is used as sites for homes and commercial
buildings.

This unit is well suited to homesite development. If the
density of housing is moderate to high, community sewage
systems are needed to prevent contamination of water
supplies as a result of seepage from onsite sewage disposal
systems. Revegetating disturbed areas around construction
sites as soon as possible helps to control soil blowing.

This map unit is in capability subclass Vle.

154-Willaby silt loam, 1 to 15 percent slopes. This very
deep, moderately well drained soil is on terraces. It formed
in piedmont glacial drift. The native vegetation is mainly
conifers. Elevation is 100 to 500 feet. The average annual
precipitation is 110 to 150 inches, the average annual air
temperature is about 50 degrees F, and the average growing
season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of leaves,
needles, twigs, and moss about 2.5 inches thick. The
surface layer is dark reddish brown and dark brown silt
loam about 11 inches thick. The upper 14 inches of the
subsoil is strong brown silty clay, and the lower 22 inches is
yellowish brown very gravelly silty clay. The substratum to a
depth of 60 inches or more is yellowish brown extremely
gravelly silty clay loam.

Included in this unit are about 10 percent Halbert soils
and 5 percent Nemah soils. Also included in some mapped
areas is as much as 10 percent Nordby and O'Brien soils.

Permeability of this Willaby soil is moderately slow.
Available water capacity is moderate. Effective rooting depth
is limited by a seasonal high water table that is at a depth of
24 to 36 inches from November to March. Runoff is slow,
and the hazard of water erosion is slight.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder
and western redcedar. On the basis of a 100-year site curve,
the mean site index is 166 for Douglas-fir and 153 for
western hemlock. On the basis of a 50-year site curve, the
mean site index is 125 for Douglas-fir and 110 for western
hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
177 cubic feet per acre per year, and for western hemlock at
age 50 it is 243 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available in
areas of this unit. Careful use of wheeled or tracked
equipment reduces disturbance of the protective layer of
duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock. The restricted rooting depth, caused by
the seasonal high water table, occasionally causes
windthrow.



Common forest understory species include salal, blue
huckleberry, western swordfern, western brackenfern, and
deer fern.

This map unit is in capability subclass llle.

155-Willapa silt loam, 1 to 8 percent slopes. This very
deep, moderately well drained soil is on broad, wave-cut
marine terraces. It formed in medium- and fine-textured
marine sediment. Drainageways generally are more
than 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is sea level to 400 feet. The average
annual precipitation is 80 to 100 inches, the average annual
air temperature is about 48 degrees F, and the average
growing season (at 28 degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs about 1 inch thick. The surface layer is
dark brown silt loam about 18 inches thick. The subsoil is
mottled, dark yellowish brown silty clay loam about 25
inches thick. The substratum to a depth of 60 inches or
more is mottled, pale brown silty clay loam. In some areas
the substratum has sandy strata.

Included in this unit are about 2 percent Nemah soils, 5
percent Lebam and llwaco soils, and 2 percent Vesta soils.
Also included in some mapped areas is as much as 10
percent Willapa soils that have slopes of more than 8
percent.

Permeability of this Willapa soil is moderate. Available
water capacity is high. Effective rooting depth is limited by a
seasonal high water table that is at a depth of 30 to 42
inches from November to March. Runoff is slow, and the
hazard of water erosion is slight.

Most areas of this unit are used as woodland. Some
areas are used as rural homesites.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include western redcedar, Sitka
spruce, red alder, and Douglas-fir. On the basis of a 100-
year site curve, the mean site index is 158 for western
hemlock and 170 for Douglas-fir. On the basis of a 50-year
site curve, the mean site index is 113 for western hemlock
and 125 for Douglas-fir. Yield tables indicate that the mean
annual increment at culmination (CMAI) for western
hemlock at age 50 is 251 cubic feet per acre per year, and
for Douglas-fir at age 60 it is 181 cubic feet per acre per
year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas of
this unit. Careful use of wheeled or tracked equipment
reduces disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of Douglas-
fir seedlings and can delay natural regeneration of western
hemlock. The restricted rooting depth, caused by the
seasonal high water table, occasionally causes windthrow.

Common forest understory species include
salmonberry, salal, red huckleberry, red elderberry,
and western swordfern.

This unit is well suited to homesite development.

Septic tank absorption fields do not function properly
because of wetness.

This map unit is in capability subclass llle.

156-Willapa silt loam, 8 to 30 percent slopes. This
very deep, moderately well drained soil is on wave-cut
marine terraces. It formed in medium- and fine-textured
marine sediment. Drainageways generally are 1,000 to
1,500 feet apart. The native vegetation is mainly conifers.
Elevation is sea level to 400 feet. The average annual
precipitation is 80 to 100 inches, the average annual air
temperature is about 48 degrees F, and the average growing
season (at 28 degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs about 1 inch thick. The surface layer is
dark brown silt loam about 20 inches thick. The subsoil is
mottled, dark yellowish brown silty clay loam about 23
inches thick. The substratum to a depth of 60 inches or
more is mottled, pale brown silty clay loam. In some areas
the substratum has sandy strata.

Included in this unit are about 5 percent Lebam, llwaco,
and Palix soils and 2 percent Vesta and Narel soils. Also
included in some mapped areas is as much as 10 percent
Willapa soils that have slopes of less than 8 percent or
more than 30 percent.

Permeability of this Willapa soil is moderate. Available
water capacity is high. Effective rooting depth is limited by a
seasonal high water table that is at a depth of 30 to 42
inches from November to March. Runoff is slow, and the
hazard of water erosion is slight.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include western redcedar, Sitka
spruce, red alder, and Douglas-fir. On the basis of a 100-
year site curve, the mean site index is 158 for western
hemlock and 170 for Douglas-fir. On the basis of a 50-year
site curve, the mean site index is 113 for western hemlock
and 125 for Douglas-fir. Yield tables indicate that the mean
annual increment at culmination (CMAI) for western
hemlock at age 50 is 251 cubic feet



per acre per year, and for Douglas-fir at age 60 it is 181
cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas of
this unit. Steep cuts and fills erode readily unless a plant
cover is established. Careful use of wheeled or tracked
equipment reduces disturbance of the protective layer of
duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of Douglas-
fir seedlings and can delay natural regeneration of western
hemlock. The restricted rooting depth, caused by the
seasonal high water table, occasionally causes windthrow.

Common forest understory species include
salmonberry, salal, red huckleberry, red elderberry,
and western swordfern.

This map unit is in capability subclass [Ve.

157-Willapa silt loam, 30 to 70 percent slopes. This
very deep, moderately well drained soil is on back slopes of
wave-cut marine terraces. It formed in medium- and fine-
textured marine sediment. Drainageways generally are less
than 1,000 feet apart. The native vegetation is mainly
conifers. Elevation is sea level to 400 feet. The average
annual precipitation is 80 to 100 inches, the average annual
air temperature is about 48 degrees F, and the average
growing season (at 28 degrees) is 180 to 220 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs about 1 inch thick. The surface layer is
dark brown silt loam about 15 inches thick. The subsoil is
mottled, dark yellowish brown silty clay loam about 22
inches thick. The substratum to a depth of 60 inches or
more is mottled, pale brown silty clay loam. In some areas
the substratum has sandy strata.

Included in this unit are about 5 percent Palix, Newskah,
and Narel soils and 2 percent Vesta soils. Also included in
some mapped areas is as much as 10 percent Willapa
soils that have slopes of less than 30 percent.

Permeability of this Willapa soil is moderate. Available
water capacity is high. Effective rooting depth is limited by a
seasonal high water table that is at a depth of 30 to 42
inches from November to March. Runoff is medium, and the
hazard of water erosion is moderate.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include western redcedar, Sitka
spruce, red alder, and Douglas-fir. On the basis of a 100-year
site curve, the mean site index is 158 for western hemlock
and 170 for Douglas-fir. On the basis of a 50-year site curve,
the mean site index is 113 for western hemlock and 125 for
Douglas-fir. Yield tables indicate that the mean annual
increment at culmination (CMAI) for western hemlock at age
50 is 251 cubic feet per acre per year, and for Douglas-fir at
age 60 it is 181 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked
equipment during harvesting; cable yarding systems are
safer and disturb the soil less. When wet, unsurfaced roads
and skid trails are soft and sticky and generally are
impassable. Logging roads require suitable surfacing for
year-round use. Rock for road construction is not readily
available in areas of this unit. Steep cuts and fills erode
readily unless a plant cover is established. Steep yarding
paths, skid trails, and firebreaks are subject to rilling and
gullying unless they are adequately protected by water bars
or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir seedlings.
If seed trees are present, natural reforestation by western
hemlock occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock. The restricted rooting depth, caused by the
seasonal high water table, occasionally causes windthrow.

Common forest understory species include salmonberry,
salal, red huckleberry, red elderberry, and western
swordfern.

This map unit is in capability subclass Vle.

158-Willapa silt loam, cool, 1 to 8 percent slopes.
This very deep, moderately well drained soil is on broad,
wave-cut marine terraces. It formed in medium- and fine-
textured marine sediment. Drainageways generally are
more than 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is sea level to 400 feet. The average
annual precipitation is 80 to 100 inches, the average annual
air temperature is about 46 degrees F, and the average
growing season (at 28 degrees) is 180 to 220 days. This soil
is subject to strong coastal winds and prolonged seasonal
fog cover.

Typically, the surface is covered with a mat of needles,
leaves, and twigs about 1 inch thick. The surface layer is
dark brown silt loam about 18 inches thick. The subsoil is
mottled, dark yellowish brown silty clay loam about 25
inches thick. The substratum to a depth of 60 inches or
more is mottled, pale brown silty clay loam. In some areas
the substratum has sandy strata.



Included in this unit are about 2 percent Nemah soils; 5
percent Lebam, cool, soils; Newskah soils; and llwaco, cool,
soils; and 2 percent Vesta, cool, soils. Also included in
some mapped areas is as much as 10 percent Willapa, cool,
soils that have slopes of more than 8 percent.

Permeability of this Willapa soil is moderate. Available
water capacity is high. Effective rooting depth is limited by a
seasonal high water table that is at a depth of 30 to 42
inches from November to March. Runoff is slow, and the
hazard of water erosion is slight.

Most areas of this unit are used as woodland. Some
areas are used as rural homesites.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Sitka spruce, western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index is about 147 for
western hemlock. On the basis of a 50-year site curve, the
mean site index is about 105 for western hemlock. Yield
tables indicate that the mean annual increment at
culmination (CMAI) for western hemlock at age 50 is about
232 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available in
areas of this unit. Careful use of wheeled or tracked
equipment reduces disturbance of the protective layer of
duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock occurs readily and by Sitka spruce it
occurs periodically. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay reforestation by
western hemlock and Sitka spruce. The restricted rooting
depth, caused by the seasonal high water table and the
strong coastal winds, causes occasional windthrow.

Common forest understory species include salmonberry,
salal, red huckleberry, red elderberry, and western
swordfern.

This unit is well suited to homesite development. Septic
tank absorption fields, however, do not function properly
because of wetness.

This map unit is in capability subclass IVe.

159-Willapa silt loam, cool, 8 to 30 percent slopes.
This very deep, moderately well drained soil is on wave-cut
marine terraces. It formed in medium- and fine-textured
marine sediment. Drainageways generally

are 1,000 to 1,500 feet apart. The native vegetation is
mainly conifers. Elevation is sea level to 400 feet. The
average annual precipitation is 80 to 100 inches, the
average annual air temperature is about 46 degrees F, and
the average growing season (at 28 degrees) is 180 to 220
days. This soil is subject to strong coastal winds and
prolonged seasonal fog cover.

Typically, the surface is covered with a mat of needles,
leaves, and twigs about 1 inch thick. The surface layer is
dark brown silt loam about 20 inches thick. The subsoil is
mottled, dark yellowish brown silty clay loam about 23
inches thick. The substratum to a depth of 60 inches or
more is mottled, pale brown silty clay loam. In some areas
the substratum has sandy strata.

Included in this unit are about 5 percent Lebam, cool,
soils; llwaco, cool, soils; and Palix, cool, soils and 2 percent
Vesta, cool, soils. Also included in some mapped areas is
as much as 10 percent Willapa, cool, soils that have slopes
of less than 8 percent or more than 30 percent.

Permeability of this Willapa soil is moderate. Available
water capacity is high. Effective rooting depth is limited by a
seasonal high water table that is at a depth of 30 to 42
inches from November to March. Runoff is slow, and the
hazard of water erosion is slight.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Sitka spruce, western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western hemlock
is about 147, and on the basis of a 50-year site curve, the
mean site index is about 105. Yield tables indicate that the
mean annual increment at culmination (CMAI) for western
hemlock at age 50 is about 232 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available in
areas of this unit. Steep cuts and fills erode readily unless a
plant cover is established. Careful use of wheeled or tracked
equipment reduces disturbance of the protective layer of
duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock occurs readily and by Sitka spruce it
occurs periodically. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay reforestation by
western hemlock and Sitka spruce. The restricted rooting
depth, caused by the seasonal high



water table and the strong coastal winds, causes
occasional windthrow.

Common forest understory species include salmonberry,
salal, red huckleberry, red elderberry, and western
swordfern.

This map unit is in capability subclass [Ve.

160-Willapa silt loam, cool, 30 to 70 percent slopes.
This very deep, moderately well drained soil is on back
slopes of wave-cut marine terraces. It formed in medium-
and fine-textured marine sediment. Drainageways generally
are less than 1,000 feet apart. The native vegetation is
mainly conifers. Elevation is sea level to 400 feet. The
average annual precipitation is 80 to 100 inches, the
average annual air temperature is about 46 degrees F, and
the average growing season (at 28 degrees) is 180 to 220
days. This soil is subject to strong coastal winds and
prolonged seasonal fog cover.

Typically, the surface is covered with a mat of needles,
leaves, and twigs about 1 inch thick. The surface layer is
dark brown silt loam about 20 inches thick. The subsoil is
mottled, dark yellowish brown silty clay loam about 23
inches thick. The substratum to a depth of 60 inches or
more is mottled, pale brown silty clay loam. In some areas
the substratum has sandy strata.

Included in this unit isabout 15 percent Palix, cool, soils
and Newskah soils. Also included in some mapped areas is
as much as 10 percent Willapa, cool, soils that have slopes
of less than 30 percent.

Permeability of this Willapa soil is moderate. Available
water capacity is high. Effective rooting depth is limited by a
seasonal high water table that is at a depth of 30 to 42
inches from November to March. Runoff is medium, and the
hazard of water erosion is moderate.

This unit is used as woodland.

Western hemlock is the principal forest species on this
unit. Trees of limited extent include Sitka spruce, western
redcedar, red alder, and Pacific silver fir. On the basis of a
100-year site curve, the mean site index for western
hemlock is about 147, and on the basis of a 50-year site
curve, the mean site index is about 105. Yield tables indicate
that the mean annual increment at culmination (CMAI) for
western hemlock at age 50 is about 232 cubic feet per acre
per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. When wet, unsurfaced roads and skid
trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available in
areas of this unit. Steep cuts and fills erode readily unless a
plant cover is established. Steep yarding paths, skid trails,
and firebreaks are subject to rilling and gullying unless they
are adequately protected by water bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western hemlock and Douglas-fir
seedlings. If seed trees are present, natural reforestation by
western hemlock occurs readily and by Sitka spruce it
occurs periodically. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay reforestation by
western hemlock and Sitka spruce. The restricted rooting
depth, caused by the seasonal high water table and the
strong coastal winds, causes occasional windthrow.

Common forest understory species include salmonberry,
salal, red huckleberry, red elderberry, and western
swordfern.

This map unit is in capability subclass Vle.

161-Wishkah silty clay loam. This very deep, somewhat
poorly drained soil is on old alluvial terraces of glacial
outwash plains. Drainage has been altered by ditching and
tiling. The soil formed in glacial lacustrine sediment. The
slope is 0 to 2 percent. The native vegetation is mainly
conifers and hardwoods. Elevation is 50 to 500 feet. The
average annual precipitation is 80 to 120 inches, the
average annual air temperature is about 48 degrees F, and
the average growing season (at 28 degrees) is 180 to 220
days.

Typically, the surface is covered with a mat of partially
decomposed needles, twigs, and wood about 5 inches thick.
The surface layer is very dark grayish brown silty clay loam
about 6 inches thick. The upper 4 inches of the subsoil is
mottled, dark yellowish brown silty clay, and the lower 29
inches is mottled, yellowish brown and grayish brown clay.
The substratum to a depth of 60 inches or more is mottled,
light olive gray clay. In some areas the substratum is as
much as 50 percent gravel.

Included in this unit are about 5 percent Nemah soils
and 5 percent Aabab soils. Also included is about 30
percent Wishkah soils that are not drained.

Permeability of this Wishkah soil is slow. Available water
capacity is high. Effective rooting depth is limited bya
seasonal high water table that is ata depth of 30 to 42
inches from November to April. Runoff is slow, and the
hazard of water erosion is slight.

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

This unit is well suited to hay and pasture. The main
limitation is the soil wetness. Restricting grazing during wet
periods helps to maintain the condition of the pasture and
soil.

Western hemlock and red alder are the principal forest
species. Trees of limited extent include western redcedar
and bigleaf maple. On the basis of a 100-year site curve, the
mean site index is 155 for western hemlock. On the basis of
a 50-year site curve, the mean site indexis 110 for western
hemlock and 85 for red alder. Yield tables indicate that the
mean annual increment at culmination



(CMAI) for western hemlock at age 50 is 246 cubic feet per
acre per year, and for red alder at age 40 it is 92 cubic feet
per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads and skid
trails are soft and sticky and generally are impassable.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available in
areas of this unit. The seasonal high water table restricts the
use of equipment to the dry summer months. Careful use of
wheeled or tracked equipment reduces disturbance of the
protective layer of duff.

Seedling mortality is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western redcedar seedlings. If seed trees
are present, natural reforestation by red alder occurs readily
and by western hemlock it occurs periodically. The seasonal
high water table reduces root respiration and causes
seedling mortality. If openings are made in the canopy,
invading brushy plants can delay establishment of planted
western redcedar and can delay reforestation by western
hemlock. The restricted rooting depth, caused by the high
water table, frequently causes windthrow.

Common forest understory species include salmonberry,
devilsclub, vine maple, skunkcabbage, and cascara
buckthorn.

This map unit is in capability subclass Illw.

162-Yaquina loamy fine sand. This very deep,
somewhat poorly drained soil is in depressional areas
between stabilized sand dunes. It formed in slightly
weathered beach and dune sand. The slope is 0 to 1
percent. The native vegetation is mainly conifers and
hardwoods. Elevation is 10 to 50 feet. The average annual
precipitation is 70 to 90 inches, the average annual air
temperature is about 50 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of needles,
twigs, and leaves about 0.5 inch thick. The surface layer is
very dark grayish brown and dark reddish gray loamy fine
sand about 9 inches thick. The subsoil is dark reddish gray
and dark brown fine sand about 15 inches thick. The
substratum to a depth of 60 inches or more is olive brown
fine sand. In some areas the subsoil has thin, weakly
cemented strata.

Included in this unit are about 2 percent Netarts soils and
2 percent Westport soils. Also included in some mapped
areas are as much as 5 percent Seastrand soils and as
much as 2 percent Orcas and Seastrand Variant soils.

Permeability of this Yaquina soil is moderately rapid.
Available water capacity is low. Effective rooting depth is

limited by a seasonal high water table that ranges from a
depth of 24 inches to the surface from November to April.
Runoff is very slow, and water erosion is not a hazard.

Most areas of this unit are used as woodland. Some
areas are used for pasture.

Red alder is the principal forest species on this unit.
Trees of limited extent include Sitka spruce, western
hemlock, western redcedar, and shore pine. On the basis
of a 50-year site curve, the mean site index is 90 for red
alder. Yield tables indicate that the mean annual increment
at culmination (CMAI) for red alder at age 40 is 101 cubic
feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. The seasonal high
water table restricts the use of equipment to the dry summer
months. Careful use of wheeled or tracked equipment
reduces disturbance of the protective layer of duff.

Seedling mortality is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting western redcedar and Sitka spruce
seedlings. If seed trees are present, natural reforestation by
red alder occurs readily. The seasonal high water table
reduces root respiration and causes seedling mortality. If
openings are made in the canopy, invading brushy plants
can delay establishment of planted seedlings. The restricted
rooting depth, caused by the seasonal high water table,
frequently causes windthrow.

Common forest understory species include
salmonberry, sedges, salal, cascara buckthorn, and
skunkcabbage.

If this unit is used for pasture, the main limitation is the
seasonal high water table. The water table can be lowered
by installing tile drains or open ditches if adequate outlets
are available.

This map unit is in capability subclass [Vw.

163-Zenker silt loam, 8 to 30 percent slopes. This

very deep, well drained soil is on foot slopes and shoulders
of uplands. It formed in colluvium derived from moderately
hard sandstone. Drainageways generally are 1,000 to 1,500
feet apart. The native vegetation is mainly conifers.
Elevation is 50 to 1,600 feet. The average annual
precipitation is 70 to 110 inches, the average annual air
temperature is about 50 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

Typically, the surface layer is very dark brown silt loam
about 11 inches thick. The upper 6 inches of the subsoil



is very dark grayish brown silt loam, and the lower part to a
depth of 60 inches or more is dark brown loam.

Included in this unit are about 10 percent Elochoman soils
and 5 percent Lytell and Astoria soils. Also included in some
mapped areas is as much as 10 percent Zenker soils that
have slopes of more than 30 percent.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, Sitka spruce, and bigleaf maple. On the
basis of a 100-year site curve, the mean site index is 175 for
Douglas-fir and 171 for western hemlock. On the basis of a
50-year site curve, the mean site index is 133 for Douglas-fir
and 122 for western hemlock. Yield tables indicate that the
mean annual increment at culmination (CMAI) for Douglas-fir
at age 60 is 186 cubic feet per acre per year, and for
western hemlock at age 50 it is 276 cubic feet per acre per
year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available in areas of this unit.
Steep cuts and fills erode readily unless a plant cover is
established. Slumping and road failures can occur in clear-cut
areas. Careful use of wheeled or tracked equipment reduces
disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be
accomplished by hand planting Douglas-fir seedlings. If
seed trees are present, natural reforestation by western
hemlock and red alder occurs readily. If openings are made
in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock.

Common forest understory species include salal,
salmonberry, Oregon-grape, western swordfern,
and western brackenfern.

This map unit is in capability subclass IVe.

164-Zenker silt loam, 30 to 65 percent slopes. This
verydeep, well drained soil is on back slopes of uplands. It
formed in colluvium derived from moderately hard
sandstone. Drainageways generally are 1,000 to
1,500 feet apart. The native vegetation is mainly conifers.
Elevation is 50 to 1,600 feet. The average annual
precipitation is 70 to 110 inches, the average annual air
temperature is about 50 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

Typically, the surface layer is very dark brown silt loam
about 9 inches thick. The upper 7 inches of the subsoil is
very dark grayish brown silt loam, and the lower part to a
depth of 60 inches or more is dark brown loam.

Included in this unit are about 10 percent Elochoman soils
and 5 percent Lytell and Astoria soils. Also included in some
mapped areas is as much as 10 percent Zenker soils that
have slopes of less than 30 percent or more than 65 percent.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, Sitka spruce, and bigleaf maple. On the
basis of a 100-year site curve, the mean site index is 175 for
Douglas-fir and 171 for western hemlock. On the basis of a
50-year site curve, the mean site index is 133 for Douglas-fir
and 122 for western hemlock. Yield tables indicate that the
mean annual increment at culmination (CMAI) for Douglas-fir
at age 60 is 186 cubic feet per acre per year, and for
western hemlock at age 50 it is 276 cubic feet per acre per
year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked equipment
during harvesting; cable yarding systems are safer and
disturb the soil less. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available in areas of this unit. Steep cuts and fills
erode readily unless a plant cover is established. Slumping
and road failures can occur in clear-cut areas. Steep yarding
paths, skid trails, and firebreaks are subject to rilling and
gullying unless they are adequately protected by water bars or
vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal,
salmonberry, Oregon-grape, western swordfern,
and western brackenfern.

This map unit is in capability subclass Vle.

165-Zenker silt loam, 65 to 90 percent slopes. This
very deep, well drained soil is on back slopes of uplands. It
formed in colluvium derived from moderately hard
sandstone. Drainageways generally are less than



1,000 feet apart. The native vegetation is mainly conifers.
Elevation is 50 to 1,600 feet. The average annual
precipitation is 70 to 110 inches, the average annual air
temperature is about 50 degrees F, and the average
growing season (at 28 degrees) is 200 to 240 days.

Typically, the surface layer is very dark brown silt loam
about 6 inches thick. The upper 9 inches of the subsoil is
very dark grayish brown silt loam, and the lower part to a
depth of 60 inches or more is dark brown loam.

Included in this unit is about 5 percent Lytell soils. Also
included in some mapped areas is as much as 10 percent
Elochoman soils and Zenker soils that have slopes of less
than 65 percent.

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

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include red alder,
western redcedar, Sitka spruce, and bigleaf maple. On the
basis of a 100-year site curve, the mean site index is 162 for
Douglas-fir and 171 for western hemlock. On the basis of a
50-year site curve, the mean site index is 127 for Douglas-fir
and 122 for western hemlock. Yield tables indicate that the
mean annual increment at culmination (CMAI) for Douglas-fir
at age 65 is 172 cubic feet per acre per year, and for
western hemlock at age 50 it is 276 cubic feet per acre per
year.

The main limitation for harvesting timber is steepness of
slope. Cable yarding systems generally are used. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas of
this unit. Steep cuts and fills erode readily unless a plant
cover is established. Slumping and road failures can occur in
clear-cut areas. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they are
adequately protected by water bars or vegetation. Use of
harvesting systems that lift logs entirely off the ground
reduces disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock and red
alder occurs readily. If openings are made in the canopy,
invading brushy plants can prevent establishment of
Douglas-fir seedlings and can delay natural regeneration of
western hemlock.

Common forest understory species include salal,
salmonberry, Oregon-grape, western swordfern, and
western brackenfern.

This map unit is in capability subclass Vlle.

166-Zyzyl gravelly loam, 8 to 30 percent slopes. This
deep, well drained soil is on ridgetops of mountains. It
formed in residuum and colluvium derived from highly
chloritized Eocene marine basalt. Drainageways
generally are 1,000 to 1,500 feet apart. The native
vegetation is mainly conifers. Elevation is 600 to 1,800 feet.
The average annual precipitation is 120 to 180 inches, the
average annual air temperature is about 50 degrees F, and
the average growing season (at 28 degrees) is 200 to 240
days.

Typically, the surface is covered with a mat of leaves,
twigs, and partially decomposed wood about 2 inches thick.
The surface layer is dark brown gravelly loam about 9 inches
thick. The upper 11 inches of the subsoil is dark brown
gravelly loam, and the lower 19 inches is dark reddish brown
gravelly sandy loam. The substratum is reddish brown
gravelly sandy loam about 6 inches thick. Highly fractured,
loose, chloritized basalt is at a depth of about 45 inches.
Depth to weathered bedrock ranges from 40 to 60 inches or
more.

Included in this unit are about 5 percent Lytell soils and
10 percent Nordby and Copalis soils. Also included in some
mapped areas are as much as 10 percent Zyzyl soils that
have slopes of more than 30 percent and 5 percent soils
that are less than 60 inches deep to consolidated bedrock.

Permeability of this Zyzyl soil is moderate. Available water
capacity is moderate. Effective rooting depth is 40 to 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include western
redcedar and Sitka spruce. On the basis of a 100-year site
curve, the mean site index is 156 for Douglas-fir and 158 for
western hemlock. On the basis of a 50-year site curve, the
mean site index is 118 for Douglas-fir and 111 for western
hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
165 cubic feet per acre per year, and for western hemlock at
age 50 it is 251 cubic feet per acre per year.

The main limitation for harvesting timber is muddiness
when the soil is wet. Using wheeled or tracked equipment
when the soil is wet causes ruts, soil compaction, and
damage to tree roots. When wet, unsurfaced roads are soft
and generally are impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available in areas of this unit.
Steep cuts and fills erode readily unless a plant cover is
established. Careful use of wheeled or tracked equipment
reduces disturbance of the protective layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western



hemlock occurs readily. Seedling mortality is higher on
ridgetops, which are subject to strong, persistent winds.
Areas on ridgetops are less productive than other areas of
the unit. If openings are made in the canopy, invading
brushy plants can prevent establishment of Douglas-fir
seedlings and can delay natural regeneration of western
hemlock.

Common forest understory species include Oregon-
grape, vine maple, salmonberry, western swordfern, and
western brackenfern.

This map unit is in capability subclass IVe.

167-Zyzyl gravelly loam, 30 to 65 percent slopes.
This deep, well drained soil is on back slopes of mountains.
It formed in residuum and colluvium derived from highly
chloritized Eocene marine basalt. Drainageways generally
are 1,000 to 1,500 feet apart. The native vegetation is mainly
conifers. Elevation is 600 to 1,800 feet. The average annual
precipitation is 120 to 180 inches, the average annual air
temperature is about 50 degrees F, and the average growing
season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of leaves,
twigs, and partially decomposed wood about 2 inches thick.
The surface layer is dark brown gravelly loam about 10
inches thick. The upper 12 inches of the subsaoil is dark
brown gravelly loam, and the lower 15 inches is dark reddish
brown gravelly sandy loam. The substratum is reddish brown
gravelly sandy loam about 10 inches thick. Highly fractured,
loose, chloritized basalt is at a depth of about 47 inches.
Depth to weathered bedrock ranges from 40 to 60 inches or
more.

Included in this unit are about 5 percent Lytell soils and 5
percent Nordby and Copalis soils. Also included in some
mapped areas are as much as 15 percent Zyzyl soils that
have slopes of less than 30 percent or more than 65
percent and 10 percent soils that are less than 60 inches
deep to consolidated bedrock.

Permeability of this Zyzyl soil is moderate. Available
water capacity is moderate. Effective rooting depth is 40 to
60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include western
redcedar and Sitka spruce. On the basis of a 100-year site
curve, the mean site index is 156 for Douglas-fir and 158 for
western hemlock. On the basis of a 50-year site curve, the
mean site index is 118 for Douglas-fir and 111 for western
hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
165 cubic feet per acre per year, and for western hemlock
at age 50 it is 251 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Slope limits the use of wheeled or tracked
equipment during harvesting; cable yarding systems are

safer and disturb the soil less. Using wheeled or tracked
equipment when the soil is wet causes ruts, soil
compaction, and damage to tree roots. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas
of this unit. Steep cuts and fills erode readily unless a plant
cover is established. Slumping and road failures can occur
in clear-cut areas. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they are
adequately protected by water bars or vegetation.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be accomplished
by hand planting Douglas-fir seedlings. If seed trees are
present, natural reforestation by western hemlock occurs
readily. Seedling mortality is higher on ridgetops, which are
subject to strong, persistent winds. Areas on ridgetops are
less productive than other areas of the unit. If openings are
made in the canopy, invading brushy plants can prevent
establishment of Douglas-fir seedlings and can delay natural
regeneration of western hemlock.

Common forest understory species include Oregon-grape,
vine maple, salmonberry, western swordfern, and western
brackenfern.

This map unit is in capability subclass Vle.

168-Zyzyl gravelly loam, 65 to 90 percent slopes.
This deep, well drained soil is on back slopes of mountains.
It formed in residuum and colluvium derived from highly
chloritized marine basalt. Drainageways generally are less
than 1,000 feet apart. The native vegetation is mainly
conifers. Elevation is 600 to 1,800 feet. The average annual
precipitation is 120 to 180 inches, the average annual air
temperature is about 50 degrees F, and the average growing
season (at 28 degrees) is 200 to 240 days.

Typically, the surface is covered with a mat of leaves,
twigs, and partially decomposed wood about 2 inches thick.
The surface layer is dark brown gravelly loam about 7
inches thick. The upper 9 inches of the subsoil is dark
brown gravelly loam, and the lower 13 inches is dark
reddish brown gravelly sandy loam. The substratum is
reddish brown gravelly sandy loam about 16 inches thick.
Highly fractured, loose, chloritized basalt is at a depth of
about 45 inches. Depth to weathered bedrock ranges from
40 to 60 inches or more.

Included in this unit are about 2 percent Lytell soils and
15 percent Zyzyl soils that have slopes of less than 65
percent. Also included in some mapped areas is as much
as 20 percent soils that are less than 60 inches deep to
consolidated bedrock.

Permeability of this Zyzyl soil is moderate. Available water
capacity is moderate. Effective rooting depth is 40 to 60
inches or more. Runoff is rapid, and the hazard of water
erosion is severe.



This unit is used as woodland.

Douglas-fir and western hemlock are the principal forest
species on this unit. Trees of limited extent include western
redcedar and Sitka spruce. On the basis of a 100-year site
curve, the mean site index is 156 for Douglas-fir and 158 for
western hemlock. On the basis of a 50-year site curve, the
mean site index is 118 for Douglas-fir and 111 for western
hemlock. Yield tables indicate that the mean annual
increment at culmination (CMAI) for Douglas-fir at age 60 is
165 cubic feet per acre per year, and for western hemlock
at age 50 it is 251 cubic feet per acre per year.

The main limitation for harvesting timber is steepness of
slope. Cable yarding systems generally are used. When wet,
unsurfaced roads are soft and generally are impassable.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available in areas of
this unit. Steep cuts and fills erode readily unless a plant
cover is established. Slumping and road failures can occur in
clear-cut areas. Steep yarding

paths, skid trails, and firebreaks are subject to rilling and
gullying unless they are adequately protected by water bars
or vegetation. Use of harvesting systems that lift logs
entirely off the ground reduces disturbance of the protective
layer of duff.

Seedling establishment is the main concern in producing
timber. Reforestation in cutover areas can be
accomplished by hand planting Douglas-fir seedlings. If
seed trees are present, natural reforestation by western
hemlock occurs readily. Seedling mortality is higher on
ridgetops, which are subject to strong, persistent winds.
Areas on ridgetops are less productive than other areas of
the unit. If openings are made in the canopy, invading
brushy plants can prevent establishment of Douglas-fir
seedlings and. can delay natural regeneration of western
hemlock.

Common forest understory species include Oregon-
grape, vine maple, salmonberry, western swordfern, and
western brackenfern.

This map unit is in capability subclass Vlle.



Prime Farmland

In this section, prime farmland is defined and
discussed and the prime farmland soils in the survey
area are listed.

Prime farmland is of major importance in providing the
nation's short- and long-range needs for food and fiber. The
acreage of high-quality farmland is limited, and the U.S.
Department of Agriculture recognizes that government
at local, state, and federal levels, as well as individuals, must
encourage and facilitate the wise use of our nation's prime
farmland.

Prime farmland soils, as defined by the U.S. Department
of Agriculture, are soils that are best suited to producing
food, feed, forage, fiber, and oilseed crops. Such soils have
properties that are favorable for the economic production of
sustained high yields of crops. The soils need only to be
treated and managed using acceptable farming methods.
Adequate moisture and a sufficiently long growing
season are required. Prime farmland soils produce the
highest yields with minimal inputs of energy and economic
resources, and farming these soils results in the least
damage to the environment.

Prime farmland soils either are used for producing
food or fiber or are available for these uses. Urban or
built-up land and water areas cannot be considered
prime farmland.

Prime farmland soils have an adequate and dependable
supply of moisture from precipitation or irrigation.
Temperature and growing season are favorable, and the
level of acidity or alkalinity is acceptable. The soils have few,
if any, rocks and are permeable to water and air. They are
not excessively erodible or saturated with water for long
periods and are not flooded during the growing season. The
slope ranges mainly from 0 to 8 percent.

Soils that have a high water table, are subject to flooding,
or are droughty may qualify as prime farmland soils if the
limitations are overcome by drainage, flood control, or
irrigation. Onsite evaluation is necessary to determine the
effectiveness of corrective measures. More information on
the criteria for prime farmland soils can be obtained at the
local office of the Soil Conservation Service.

About 230,000 acres, or about 14 percent of the survey
area, meets the requirements for prime farmland. Areas of
prime farmland are scattered throughout the survey area,
but most are in general soil map units 1, 2,

and 3. About 80,000 acres of this is used for crops. These
crops are used mainly as roughage for the beef and dairy
cattle. Some crops are sold commercially. These include
sweet corn and peas, which are used by the frozen food
industry, cranberries, flower bulbs, and some potatoes.

Another 60,000 acres, or about 4 percent of the survey
area, meets the requirements for prime farmland but is
limited by a high water table or by susceptibility to flooding.

A recent trend in land use has been the conversion of
prime farmland to urban and industrial uses. The loss of
prime farmland to other uses puts pressure on lands that
are less productive than prime farmland.

The detailed soil map units that make up the prime
farmland in the survey area are listed in this section. On
some soils included in the list, appropriate measures have
been applied to overcome a hazard or limitation such as
flooding or wetness. This list does not constitute a
recommendation for a particular land use. The extent of
each map unit is shown in table 4. The location is shown on
the detailed soil maps at the back of this survey. The soil
qualities that affect use and management are described in
the section "Detailed Soil Map Units."

1 Aabab silt loam (where drained)

2 Arta silt loam, 0 to 3 percent slopes

5 Astoria silt loam, 3 to 8 percent slopes

9 Bear Prairie silt loam, 0 to 3 percent slopes
10 Boistfort silt loam, 1 to 8 percent slopes
19 Calawah silt loam, 1 to 8 percent slopes
24 Cathlamet silt loam, 1 to 8 percent slopes
27 Centralia loam, 1 to 8 percent slopes
30 Chehalis silt loam

31 Cloquato silt loam

32 Copalis silt loam, 1 to 8 percent slopes

36 Elochoman silt loam, 1 to 8 percent slopes

40 Germany silt loam, 1 to 8 percent slopes

43 Grehalem silt loam 45 Hoquiam silt loam, 1
to 8 percent slopes

48 Humptulips silt loam (where protected from flood-
ing)

49 llwaco silt loam, 1 to 8 percent slopes

65 Lebam silt loam, 1 to 8 percent slopes

68 Le Bar silt loam, 1 to 8 percent slopes

76 Melbourne silt loam, 1 to 8 percent slopes



Montesa silt loam, 1 to 8 percent slopes (where drained) 127
Nemabh silty clay loam (where drained)

Newberg silt loam 128
Newskah loam, 1 to 8 percent slopes 129
Norma sandy loam (where drained) 134
Nuby silt loam 138
Ocosta silty clay loam 141
Olympic clay loam, 1 to 8 percent slopes 149
Papac gravelly silt loam, 1 to 8 percent slopes 155
Rennie silty clay loam (where drained and protect 161

ed from flooding)

Salzer silty clay (where drained and protected
from flooding)
Satsop silt loam, 1 to 8 percent slopes
Sauvie silt loam
Skamo silt loam, 0 to 8 percent slopes
Stimson 