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How to Use This Soil Survey

General Soil Map

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area divided
into groups of associated soils called general soil map units. This map is useful in planning the use and

management of large areas.

To find information about your area of interest, locate that area on the map,
identify the name of the map unit in the area on the color-coded map
legend, then refer to the section General Soil Map Units for a
general description of the soils in your area.

Detailed Soil Maps

The detailed soil maps follow the
general soil map. These maps

can be useful in planning the use
and management of small areas.

INDEX TO MAP SHEETS

To find information about your

area of interest, locate that area
on the Index to Map Sheets,
which precedes the soil maps.
Note the number of the map
sheet and turn to that sheet.

Locate your area of interest on ; N /4 ' ;’ L},ag it

the map sheet. Note the map unit
symbols that are in that area.
Turn to the Contents, which lists
the map units by symbol and
name and shows the page where MAP SHEET
each map unit is described.
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NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

The Contents shows which table has data on a specific land use for each detailed soil map unit. Also see the
Contents for sections of this publication that may address your specific needs.



This soil survey is a publication of the National Cooperative Soil Survey, a joint
effort of the United States Department of Agriculture and other Federal agencies,
State agencies including the Agricultural Experiment Stations, and local agencies.
The Natural Resources Conservation Service (formerly the Soil Conservation
Service) has leadership for the Federal part of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 1992. Soil names and
descriptions were approved in 1993. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1992. This survey was made
cooperatively by the Natural Resources Conservation Service; the United States
Department of the Interior, Bureau of Land Management; the University of Idaho, College
of Agriculture; and the Idaho Soil Conservation Commission. It is part of the technical
assistance furnished to the Benewah Soil and Water Conservation District and the
Kootenai-Shoshone Soil Conservation District.

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

The United States Department of Agriculture (USDA) prohibits discrimination in all
of its programs on the basis of race, color, national origin, gender, religion, age,
disability, political beliefs, sexual orientation, and marital or family status. (Not all
prohibited bases apply to all programs.) Persons with disabilities who require
alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact the USDA’s TARGET Center at 202-720-2600 (voice
or TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights,
Room 326W, Whitten Building, 14th and Independence Avenue SW, Washington, DC
20250-9410, or call 202-720-5964 (voice or TDD). USDA is an equal opportunity
provider and employer. »

Cover: Ahrs and Pinecreek soils are on the mountains bordering the St. Joe River Valley. Miesen
and Ramsdell solls are on the flood plain.

Additional information about the Nation’s natural resources is available on the
Natural Resources Conservation Service home page on the World Wide Web. The
address is http.//www.nrcs.usda.gov.
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Foreword

This soil survey contains information that affects land use planning in this survey
area. [t contains predictions of soil behavior for selected land uses. The survey also
highlights limitations and hazards inherent in the soil.

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

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. The information in this report is
intended to identify soil properties that are used in making various land use or land
treatment decisions. Statements made in this report are intended to help the land
users identify and reduce the effects of soil limitations on various land uses. The
landowner or user is responsible for identifying and complying with existing laws and
regulations.

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 local offices of the Natural Resources
Conservation Service or the Cooperative Extension Service.

Richard W. Sims
State Conservationist
Natural Resources Conservation Service
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How This Survey Was Made

This survey was made to provide information
about the soils and miscellaneous areas in the
survey area. This 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 biological 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 survey area. Each kind of soil and
miscellaneous area is associated with a particutar
kind of landform or with a segment of the landform.
By observing the soils and miscellaneous areas in
the survey area and relating their position to specific
segments of the landform, soil scientists develop a
concept, or model, of how the soils were formed.
During mapping, this model enables soil scientists to
predict with a considerable degree of 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, 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. Sail
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 a soil survey is in progress, samples of
some of the soils in the area generally are collected
for laboratory analyses and for engineering tests. Soil
scientists interpret data from these analyses and
tests as well as field-observed characteristics and
soil properties to determine the expected behavior of
the soils under different uses. Interpretations for all of
the soils are field tested through observation of the
soils in different uses and under different levels of
management. Some interpretations are modified to fit
local conditions, and some new interpretations are
developed to meet local needs. Data are assembled
from other sources, such as research information,
production records, and field experience of "
specialists. For example, data for crop yields under
high levels of management are modeled and validated
with farm records and field or plot information 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, but they are not
predictable from year to year. For example, soil
scientists can predict with a fairly high degree of
accuracy that a given soil will have a high water table
within certain depths in most years, but they cannot
predict that a high water table will always be at a
specific level in the soil on a specific date.

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

Descriptions, names, and delineations of the soils
in this survey area may not fully agree with those of
the soils in adjacent survey areas. Differences result
from a better knowledge of soils, modifications in
series concepts, or variations in the intensity of
mapping or in the extent of the soils in the survey
areas.

General Nature of the Survey Area

St. Joe Area is located in the central part of the
Jdaho panhandle (fig. 1). The survey area includes
the eastern half of Benewah County and central and
southern parts of Shoshone County. [t is bounded on
the north and east by the Idaho Panhandle National
Forest and on the southwest by the Clearwater

Soil Survey

Figure 1.—Location of the St. Joe Area In Idaho.

National Forest. The St. Joe Area includes
721,800 acres or 1,128 square miles.

Most of the acreage in the survey area is
woodland; however, a significant amount of acreage
is used for hay and pasture.

St. Maries, the county seat of Benewah County,
is located in the western part of the survey area.
Wallace, the county seat of Shoshone County, is
located in the northeastern part of the survey area.

Elevation ranges from about 2,140 feet above sea
level along the major river drainages in the northeast
and east to more than 6,000 feet at some of the
mountain peaks, also in the eastern part of the
survey area.

Two earlier surveys, “Soil Survey of Benewah
County, Idaho” (USDA, 1930) and “Soil Survey of
Benewah County Area” (USDA, 1980), and an interim
survey, “Interim Soil Survey of Silver Valley Area,
Idaho—Part of Shoshone County” (USDA, 1989),
cover part of the present survey area. The present
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survey updates the earlier surveys and provides
additional information and larger maps that show the
soils in greater detail.

Climate

St. Joe Area summers are warm to hot in most
valleys and much cooler in the mountains. Winters
are cold in the mountains. Valleys are cooler than the
lower slopes of adjacent mountains because of cold
air drainage. Precipitation occurs in the mountains
throughout the year, and a deep snowpack
accumulates during winter. Snowmelt usually
supplies much more water than can be used for
agriculture in the area. Precipitation occurs in the
valleys during summer as showers and
thunderstorms. In winter, the ground is covered with
snow much of the time. Chinook winds, which blow
downslope and are warm and dry, often melt and
evaporate the snow.

Table 1 gives data on temperature and
precipitation for the survey area as recorded at
Kellogg and St. Maries for the period 1961 to 1990.
Table 2 shows probable dates of the first freeze in fall
and the last freeze in spring. Table 3 provides data on
the length of the growing season.

In winter, the average temperature is 29 degrees F
and the average daily minimum temperature is
23 degrees F. The lowest recorded temperature,
which occurred at Kellogg, is -36 degrees F. In
summer, the average temperature is 65 degrees F,
and the average daily maximum temperature is
82 degrees F. The highest recorded temperature,
which occurred at Kellogg, is 111 degrees F.

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

The total annual precipitation is about 30 inches.
Of this, 33 percent usually falls in April through
September. The growing season for most crops falls
within this period. Thunderstorms occur
approximately 15 days each year, occurring mostly in
summer.

The average seasonal snowfall is 55 inches but
varies from 10 to over 100 inches. At least 1 inch of
snow is on the ground an average of 28 days;
however, the number of such days varies from year
to year.

The average relative humidity in midafternoon is
about 45 to 50 percent. Humidity is higher at night,

and the average at dawn is about 75 percent. The
sun shines 75 percent of the time in summer and

30 percent of the time in winter. The prevailing wind
is from the southwest. Average windspeed is highest,
10 miles per hour, in spring.

Physiography and Drainage

The St. Joe Area consists of rugged, forested,
mountainous or hilly terrain and comparatively
narrow valleys that open to the west. The Coeur
d'Alene Mountains are in the northern part of the
survey area and the St. Joe Mountains are in the
southern part. The most prominent valleys in the
area are the St. Joe and the Coeur d’Alene River
valleys. Other valleys include the St. Maries River
Valley, in the southern part of the survey area, and
the Emida River Valley, in the southern part of
Benewah County.

The survey area has many creeks and rivers, both
large and small. The St. Joe and Coeur d’Alene
rivers, which flow from east to west across the area,
are the principal drainages. The St. Maries River is
the main drainage that flows from the southern part
of the survey area. It joins the St. Joe River at the
town of St. Maries.

History and Development

The earliest inhabitants of the survey area were of
Salishan ancestry. The Coeur d’Alene Indians used
the areas along the lower St. Joe and Coeur d'Alene
rivers for hunting, fishing, and gathering edible
berries and roots.

European habitation in the area began in the early
1800s with the French fur trade; later Jesuit
missionaries arrived. The first Jesuit mission was
established in 1842 near the St. Joe River. It was not
long after this that homesteaders laid claim to the
area, often settling on Coeur d’Alene Indian lands.

Captain John Mullan of the United States Army
built the first road through the area in 1859. It was a
military road that ran from Fort Benton, Montana, to
Fort Walla Walla, Washington, and essentially
followed a route along the South Fork of the Coeur
d’'Alene River. The first settlers to the area came by
way of the Mullan Trail or up the St. Joe or Coeur
d'Alene rivers.

The area soon became known for its vast timber
stands. The St. Joe and Coeur d'Alene River valleys
became the centers of large-scale logging activity.
Logs were transported by flumes, river log drives,
horses, and train. The historic wildfire of 1910
destroyed vast areas of timber and many small
logging communities as it raged through the area.



In 1881, Andrew J. Prichard discovered gold north
of Wallace, near the present community of Murray.
News of the rich discovery brought thousands of
miners and prospectors to the Coeur d’'Alene River
Valley area (Silver Valley). Although the gold soon
played out, rich ore bodies of silver, lead, and zinc
were discovered. These and other metals have been
mined and produced in the Silver Valley area for the
past 100 years. The communities of Kellogg and
Wallace became the hub of one of the richest mining
districts in the world. Smelting operations ceased in
1982 when the Bunker Hill site was placed on the
National Priorities List as an EPA Superfund Site
(U.S. Environmental Protection Agency, 1986).

Shoshone County was established in 1858, and
Benewah County was established in 1915. The town
of St. Maries, which started as a sawmill site in 1889,
became the county seat of Benewah County. St.
Maries has grown over the decades as a center for
the area’s timber industry. In 1990, St. Maries had a
population of 2,440; Wallace had a population of
1,010; and Kellogg had a poputlation of 2,590. The
population of the entire area has fluctuated with the
amount of activity in the mining and lumber
industries.

Agriculture

About 50,000 acres in the survey area are used for
hay and pasture. Most of this acreage is grass-
legume hay and pasture that is not irrigated. Yields
are low to moderate when compared with those in
nearby counties. The low yields are a result of the
cool temperatures and short growing season.

Most of the hay and pasture in the survey area is
on cutover timberland. Some of it is wet bottomlands
and meadows along the St. Joe, St. Maries, and
Coeur d'Alene rivers. Most of the farms and ranches
are part-time enterprises that are supplemented by
off-farm employment or by income from the timber
industry. Timber production is the most profitable
enterprise in the area and is carried out by both
individual landowners and large timber companies.
Christmas tree production is proving quite profitable
where proper management is used.

Livestock grazing is becoming more important to
the economy of the area. The livestock operations
are cow-calf or beef enterprises, generally including
less than 100 cows. Some of the large timber
companies lease out their cutover timberlands for
livestock grazing or maintain their own livestock
operations. Some of the federal- and state-owned
lands are also leased out for livestock grazing.

The average size of individual farms and ranches
in the area is about 300 acres, of which about

75 acres are hay or pasture and the rest is woodland.
Large corporate timberland tracts range in size from
1,000 acres to over 30,000 acres.

Industry and Transportation

The timber and mining industries continue to be
very important to the economy of the area. St. Maries
has several plants that supply forest products, and
other plants are located throughout the survey area.
Many of the mines in the Silver Valley area have
been closed in recent years, but a few are still in
operation.

In addition to logging and mining, the St. Joe
Area’s natural scenic beauty and outdoor recreation
opportunities have brought tourism to the forefront as
an important part of the economy.

Transportation facilities are presently supplied by
railroads, highways, and airports at St. Maries and
Kellogg. Graded roads, many of which were built for
logging and mining, extend along the principal
streams and rivers in the survey area. Two major
highways run through the St. Joe Area—Interstate
Highway 90 runs east and west through the northern
part, and State Highway 3 runs north and south
through the southwestern part.

Natural Resources

Millions of board feet of timber are cut annually
from Douglas-fir, grand fir, ponderosa pine, spruce,
western hemlock, western larch, western red cedar,
and western white pine. Dimensional lumber is the
major product. Small quantities of posts, poles,
house logs, and veneer are also produced.

The survey area has abundant water resources.
Three major rivers—St. Joe, St. Maries, and Coeur
d'Alene—dominate the landscape. Overall, water
quality in the area is considered to be very good,
except for the South Fork of the Coeur d'Alene River,
which has been affected by past mining and smelting
activities. Although the major wetlands are adjacent
to the principal rivers, small wetlands are scattered
throughout the survey area.

Mining activities began in the Coeur d'Alene River
Valley area in about 1885. Antimony, cadmium,
copper, gold, lead, silver, and zinc have since been
mined. Over the years, this mining district has
produced metals valued at over 4.6 billion dollars. A
few small placer gold deposits are still being mined in
the Murray area; however, their current value is
insignificant. Commercial garnet placer deposits are
being mined in the Emerald Creek area of Benewah
County. The principal market for these garnets is the
metal cleaning industry.



General Soil Map Units

The general soil map in this publication shows
broad areas that have a distinctive pattern of sails,
relief, and drainage. Each map unit on the general soil
map is a unique natural landscape. Typically, each
map unit consists of one or more major soils or
miscellaneous areas and some minor soils or
miscellaneous areas. A map unit is named for the
major soils or miscellaneous areas. The components
of one map unit can occur in another map unit 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 where the soils
are not suitable can be identified.

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

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

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

Moderately Steep to Very Steep,
Well-Drained Soils on Mountains

Percent of the survey area: 68

1. Ahrs-Pinecreek-Lotuspoint

Dominantly moderately deep and very deep, steep
and very steep, well-drained soils on mountains and
mountain breaklands (fig. 2)

Setting

Landscape: Mountains and mountain breaklands
throughout the survey area

Slope range: 35 to 75 percent

Elevation: 2,160 to 4,800 feet

Mean annual air temperature: 42 to 49 degrees F-

Frost-free period: 90 to 140

Mean annual precipitation: 28 to 42 inches

Composition

Percent of the survey area: 9
Minor components: Blackprince, Tigley, and
Honeyjones soils and Rock outcrop

Major Uses: Timber production, livestock grazing,
recreation, wildlife habitat, and watershed

2. Honeyjones-Ahrs

Dominantly very deep, moderately steep to very
steep, well-drained soils on mountains (fig. 3)

Setting

Landscape: Mountains and mountain breaklands
throughout the survey area

Slope range: 15 to 85 percent

Elevation: 2,200 to 4,800 feet

Mean annual air temperature: 41 to 46 degrees F

Frost-free period: 60 to 110

Mean annual precipitation: 30 to 45 inches

Composition

Percent of the survey area: 25
Minor components: Rock outcrop and Pinecreek,
Latour, and Hugus soils

Major Uses: Timber production, livestock grazing,
recreation, wildlife habitat, and watershed
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Figure 2.—Typical pattern of soils and underlying material in General Soil Map Unit 1.

3. Latour-Vaywood-Rubble land

Dominantly very deep, moderately steep to very

steep, soils and rubble land on mountains and ridges

at high elevations

Setting

Landscape: Mountains and ridges at high elevations

throughout the survey area
Slope range: 15 to 75 percent
Elevation: 4,600 to 6,500 feet
Mean annual air temperature: 38 to 42 degrees F
Frost-free period: 30 to 60
Mean annual precipitation: 40 to 55 inches

Composition

Percent of the survey area: 7
Minor components: Joebaldy, Goatrock, Daveggio,
and Redraven soils

Major Uses: Timber production, livestock grazing,
recreation, wildiife habitat, and watershed

4. Jacot-Keeler-Garveson

Dominantly very deep, moderately steep to very
steep, soils on mountains and foothills

Setting

Landscape: Mountains and foothills in the central and
southeastern part of the survey area

Slope range: 15 to 65 percent

Elevation: 2,200 to 4,800 feet

Mean annual air temperature: 42 to 45 degrees F

Frost-free period: 70 to 110

Mean annual precipitation: 30 to 65 inches

Composition

Percent of the survey area: 4
Minor components: Floodwood, Odonnell,
Blackprince, and Nakarna soils

Major Uses: Timber production, livestock grazing,
recreation, wildlife habitat, watershed, and
homesites
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5. Nakarna-Flewsie

Dominantly deep and very deep, moderately steep to

very steep, soils on mountains and foothills (fig. 4)

Setting

Landscape: Mountains and foothills in the south-
central part of the survey area

Slope range: 15 to 65 percent

Elevation: 2,800 to 4,800 feet

Mean annual air temperature: 41 to 45 degrees F

Frost-free period: 70 to 100

Mean annual precipitation: 35 to 50 inches

Composition

Percent of the survey area: 9
Minor components: Helmer, Bouldercreek,
Marblecreek, and Keeler soils

Major Uses: Timber production, livestock grazing,
recreation, wildlife habitat, and watershed
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6. Bouldercreek-Marblecreek

Dominantly very deep, moderately steep to very
steep, well-drained soils on mountains (fig. 5)

Setting

Landscape: Mountains in the southern half of the
survey area

Slope range: 15 to 75 percent

Elevation: 2,600 to 5,000 feet

Frost-free period: 60 to 110

Mean annual air temperature: 42 to 46 degrees F

Mean annual precipitation: 35 to 50 inches

Composition

Percent of the survey area: 14
Minor components: Rock outcrop and Nakarna,
Blackprince, Flewsie, and Kruse soils

Major Uses: Timber production, livestock grazing,
recreation, wildiife habitat, and watershed

Figure 3.—Typical pattern of soils and underlying material in General Soll Map Unit 2.
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Figure 4.—Typlcal pattern of soils and underlying material in General Soil Map Unit 5.

Moderately Steep to Very Steep,
Moderately Well-drained and Well-drained
Soils on Dissected Terraces and Foothills

Percent of the survey area: 11

7. Hugus-Tigley-Hobo

Dominantly very deep, moderately steep to very
steep, soils on dissected terraces and foothills (fig. 6)

Setting

Landscape: Dissected terraces and foothills adjacent
to the Coeur d’'Alene and St. Joe rivers and in the
southeastern part of Benewah County

Slope range: 15 to 65 percent

Elevation: 2,160 to 4,000 feet

Mean annual air temperature: 42 to 46 degrees F

Frost-free period: 80 to 120

Mean annual precipitation: 30 to 50 inches

Composition

Percent of the survey area: 11
Minor components: Helmer, Honeyjones, Ahrs,
Pinecreek, and Lotuspoint soils

Major Uses: Timber production, livestock grazing,

recreation, wildlife habitat, and watershed

Steep and Very Steep, Well-drained
Soils on Basalt Terrace Escarpments
and Canyonsides

Percent of the survey area: 3

8. Agatha-Dorb-Bobbitt

Dominantly moderately deep and deep, steep and
very steep soils on basalt terrace escarpments and
canyonsides
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Setting

Landscape: Basalt terraces, escarpments, and
canyonsides in the west-central part of the survey
area

Slope range: 35 to 65 percent

Elevation: 2,150 to 3,200 feet

Mean annual air temperature: 42 to 49 degrees F

Frost-free period: 80 to 130

Mean annual precipitation: 28 to 35 inches

Composition

Percent of the survey area: 3

Minor components: Lacy soils, Rock outcrop, Ahrs and
Honeyjones soils, and Agatha soils on slopes of
less than 35 percent

Major Uses: Timber production, livestock grazing,
recreation, and wildlife habitat

Undulating to Steep, Moderately Well-
drained and Well-drained Soils on Old
Alluvial and Basalt Terraces

Percent of the survey area: 14

9. Helmer-Sly-Hobo

Dominantly shallow to a fragipan and very deep,
undulating to steep, moderately well-drained and well-
drained soils on old alluvial and basalt terraces (fig. 7)

Setting

Landscape: Old alluvial and basalt terraces in the
western and central parts of the survey area

Slope range: 3 to 40 percent

Elevation: 2,140 to 3,800 feet

Mean annual air temperature: 42 to 46 degrees F

Frost-free period: 70 to 110

Mean annual precipitation: 30 to 45 inches

Composition

Percent of the survey area: 10
Minor components: Hugus, Reggear, Agatha,
Honeyjones, and Ahrs soils

Major Uses: Timber production, livestock grazing, hay
and pasture, homesites, recreation, and wildlife
habitat

Figure 5.—Typical pattern of soils and underlying material in General Soil Map Unit 6.
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Figure 6.—Typlcal pattern of soils and underlying material in General Soil Map Unit 7.

10. Reggear

Dominantly moderately deep to a fragipan, undulating
to moderately steep, moderately well-drained soils on
basalt terraces

Setting

Landscape: Loess-covered basalt terraces in the
southwestern part of the survey area

Slope range: 3 to 30 percent ‘

Elevation: 2,500 to 3,400 feet

Mean annual air temperature: 42 to 45 degrees F

Frost-free period: 80 to 110

Mean annual precipitation: 30 to 40 inches

Composition

Percent of the survey area: 4
Minor components: Helmer, Hobo, Bechtel, Clarkia,
and Agatha soils

Major Uses: Timber production, livestock grazing, hay
and pasture, homesites, recreation, and wildlife
habitat

Level to Nearly Undulating, Very Poorly
Drained to Somewhat Poorly Drained
Soils on Valley Floors, Flood Plains, Low
Stream Terraces, and Drainageways

Percent of the survey area: 4

11. Miesen-Ramsdell-Belislake

Dominantly very deep, level to undulating, very poorly
drained to somewhat poorly drained soils on flood
plains and low stream terraces

Setting

Landscape: Flood plains and low stream terraces
adjacent to the St. Joe River in the central part of
the survey area

Slope range: 0 to 4 percent

Elevation: 2,120 t0 2,240 feet

Mean annual air temperature: 43 to 46 degrees F

Frost-free period: 90 to 120

Mean annual precipitation: 28 to 32 inches
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Composition

Percent of the survey area: 1
Minor components: Mazie, Clarkia, Aquic Udifluvents,
and Pokey soils

Major Uses: Hay and pasture, recreation, wildlife
habitat, and homesites in some areas

12. Clarkia-Pokey-Typic Fluvaquents

Dominantly very deep, level to undulating, very poorly
drained to somewhat poorly drained soils on flood
plains and low stream terraces

Setting

Landscape: Flood plains, low stream terraces, and
drainageways in the southwestern part of the
survey area

Slope range: 0 to 4 percent

Elevation: 2,200 to 3,200 feet

Mean annual air temperature: 42 to 46 degrees F
Frost-free period: 80 to 110

Mean annual precipitation: 35 to 45 inches

Composition

Percent of the survey area: 1
Minor components: Mazie, Aquic Udifluvents,
Ramsdell, Helmer, and Udarents soils

Major Uses: Hay and pasture, recreation, and wildlife
habitat

13. Aquic Udifluvents-Udarents-Slickens

Dominantly very deep, level to undulating, somewhat
poorly drained soils and areas of Slickens on flood
plains, low stream terraces, and valley floors
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Flgure 7.—Typical pattern of solls and underlying material in General Soil Map Unit 9.
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Setting

Landscape: Flood plains, stream terraces, and valley
floors in the northern and western parts of the
survey area

Slope range: 0 to 4 percent

Elevation: 2,135 to 3,300 feet

Mean annual air temperature: 42 to 47 degrees F

Frost-free period: 80 to 130

Mean annual precipitation: 30 to 45 inches

Composition

Percent of the survey area: 2
Minor components: Typic Fluvaquents, Miesen,
Ramsdell soils, and Mine dumps

Major Uses: Livestock grazing, hay and pasture,
homesites and urban development, mining
activities, recreation, and wildlife habitat
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Detailed Soil Map Units

In this section, arranged in alphabetical order, each
soil series recognized in the survey area is described.
Each description is followed by the detailed soil map
units associated with the series.

Characteristics of the soil and the material in which
it formed are identified for each soil series. A pedon, a
small three-dimensional area of soil, that is typical of
the series in the survey area is described. The
detailed description of each sail harizon follows
standards in the “Soil Survey Manual” (Soil Survey
Division Staff, 1993). Many of the technical terms used
in the descriptions are defined in “Soil Taxonomy” (Soil
Survey Staff, 1975). Unless otherwise stated, colors in
the descriptions are for dry soil. Following the pedon
description is the range of important characteristics of
the soils in the series.

The map units delineated on the detailed soil maps
in 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
about each map unit is given under the heading “Use
and Management of the Soils.”

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

Most included soils have properties similar to those
of the dominant soil or soils in the map unit, and thus

they do not affect use and management. These are
calied noncontrasting, or similar, inclusions. They may
or may not be mentioned in a particular map unit
description. Other included soils and miscellaneous
areas, however, have properties and behavioral
characteristics divergent enocugh to affect use or to
require different management. These are called
contrasting, or dissimilar, inclusions. They are
generally 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 of 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 landforms or landform segments that
have similar use and management requirements. The
delineation of such segments on the map provides
sufficient information for the development of resource
plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and
locate the soils and miscellaneous areas.

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, all of the soils of a series have major
horizons that are similar in composition, thickness,
and arrangement.

Soils of one series can differ in texture of the
surface layer or of the underlying layers. They also
can differ in slope, stoniness, salinity, wetness, degree
of erosion, and other characteristics that affect their
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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,
Honeyjones gravelly silt loam, 65 to 85 percent slopes,
is a phase of the Honeyjones series.

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

This survey includes complexes. They consist of
two or more soils or miscellaneous areas in such an
intricate pattern or in such small areas that they
cannot be shown separately on the maps. The pattern
and proportion of the soils or miscellaneous areas are
somewhat similar in all areas. Helmer-Sly silt loams, 3
to 25 percent slopes, is an example.

This survey includes associations. They are made
up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the
maps. Because of present or anticipated uses of the
map units in the survey area, it was not considered
practical or necessary to map the soils or
miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas
are somewhat similar. Honeyjones-Ahrs association,
35 to 75 percent slopes, is an example.

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

Table 4 gives the acreage and proportionate extent
of each map unit. Other tables (See “Contents”) give
properties of the soils and the limitations, capabilities,
and potentials for many uses. Many of the terms used
in describing the soils or miscellaneous areas are
defined in the “Glossary.”

Soil Descriptions

1—Agatha stony loam,
5 to 35 percent slopes

Composition

Agatha and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: East- and west-facing
canyonsides and escarpments

Slope range: 5 to 35 percent

Siope features: Convex

Soil Survey

Elevation: 2,160 to 3,200 feet

Mean annual precipitation: 28 to 33 inches

Mean annual air temperature: 43 to 45 degrees F
Frost-free period: 90 to 110 days

Typical Profile

QOrganic mat—2 inches

0 to 5 inches—brown stony loam

5 to 27 inches—brown and light brown very cobbly
loam

27 to 48 inches—light yellowish brown extremely
stony clay loam

48 inches—hard, fractured basalt bedrock

Soil Properties and Qualities

Depth class: Deep (40 to 60 inches)

Drainage class: Well drained

Rock fragments on surface: 0.01 to 0.1 percent

Parent material: Weathered material derived from
basalt with a mantle of loess

Permeability: Moderately slow

Available water capacity: Low

Potential rooting depth: 40 to 60 inches

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Inclusions

Contrasting inclusions:

» Bobbitt and Lacy soils on south-facing terrace
escarpments and ridges

* Dorb soils on north-facing canyonsides and terrace
escarpments

* Ahrs soils on lower positions of east- and west-
facing slopes

Use and Management

Major current uses:
* Timber production
* Livestock grazing
* Homesites

* Recreation

* Wildlife habitat

Woodland

Woodland suitability subclass: 6F

Trees suitable for planting: Douglas-fir and grand fir

Mean site index: Grand fir—64 (50-year site curve)

Estimated average annual production (CMAI): Grand
fir—83 cubic feet per acre at 117 years of age

Dominant vegelation in potential natural plant
community: Grand fir, western white pine, western
larch, Douglas-fir, ponderosa pine, lodgepole pine,
mailow ninebark, common snowberry, and
creambush oceanspray
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Management limitations:

* Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

* When openings are made in the canopy, invading
brushy plants can delay natural reforestation.

Management practices:

* Use conventional methods in harvesting timber.

* Prepare the site carefully to control competing
brushy vegetation.

Grazeable Understory

Common forest understory plants: Elk sedge, pine
reedgrass, Columbia brome, strawberry,
sweetscented bedstraw, American trailplant,
baldhip rose, mallow ninebark, common
snowberry, Rocky Mountain maple, white spirea,
and creambush oceanspray

Total production of air-dry vegetation (pounds per
acre): 250

Livestock grazing:

 This unit can produce forage for livestock and big
game animals for 10 to 20 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 250 pounds per acre as the
canopy closes.

Management limitations:

¢ Thick brush can invade when the canopy is opened
and may limit forage and access by livestock.

Management practices:

* Manage trees and shrubs by clearing or thinning to
create open areas for forage production.

Building Site and Recreational Development

Management limitations:

 Slope limits the use of the steeper areas of this unit

for site development.

* Excavation is hampered by stones and cobbles in
the soil.

Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
hazards and increase maintenance costs.

 Septic tank absorption fields can be expected to

function poorly because of the restricted
permeability of the soil.

* Deep excavation is hampered by the limited depth

to bedrock.

Management practices:

¢ Design and construct buildings and roads to

compensate for slope.

 Design and construct roads and trails to
compensate for large stones.

« Design and construct septic tank absorption fields
to compensate for restricted soil permeability and
slope.

Interpretive Groups

Capability class: Vle

2—Agatha stony loam,
35 to 65 percent slopes

Composition

Agatha and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: East- and west-facing
canyonsides and escarpments

Slope range: 35 to 65 percent

Slope features: Convex

Elevation: 2,160 to 3,200 feet

Mean annual precipitation: 28 to 33 inches

Mean annual air temperature: 43 to 45 degrees F

Frost-free period: 90 to 110 days

Typical Profile

Organic mat—2 inches

0 to 5 inches—brown stony loam

5 to 27 inches—brown and light brown very cobbly
loam

27 to 48 inches—light yellowish brown extremely
stony clay loam

48 inches—hard, fractured basalt bedrock

Soil Properties and Qualities

Depth class: Deep (40 to 60 inches)

Drainage class: Well drained

Rock fragments on surface: 0.01 to 0.1 percent

Parent material: Weathered material derived from
basalt with a mantle of loess

Permeability: Moderately slow

Available water capacity: Low

Potential rooting depth: 40 to 60 inches

Rate of surface runoff: Rapid to very rapid

Hazard of water erosion: Severe

Inclusions

Contrasting inclusions:
* Bobbitt and Lacy soils on south-facing terrace
escarpments and ridges
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* Dorb soils on north-facing canyonsides and terrace
escarpments

* Ahrs soils on lower positions of east- and west-
facing slopes

Use and Management

Major current uses:
e Timber production
* Livestock grazing
* Recreation

» Wildlife habitat

Woodland

Woodland suitability subclass: 6R

Trees suitable for planting: Douglas-fir and grand fir

Mean site index: Grand fir—64 (50-year site curve)

Estimated average annual production (CMAI): Grand
fir—83 cubic feet per acre at 117 years of age

Dominant vegetation in potential natural plant
community: Grand fir, western white pine, western
larch, Douglas-fir, ponderosa pine, lodgepole pine,
mallow ninebark, common snowberry, and
creambush oceanspray

Management limitations:

» Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

« Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

¢ The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

* When openings are made in the canopy, invading
brushy plants can delay natural reforestation.

Management practices:

» Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

¢ Reduce the risk of erosion by avoiding excessive
disturbance on the soil.

+ Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

« Prepare the site carefully to control competing
brushy vegetation.

Grazeable Understory

Common forest understory plants: Elk sedge, pine
reedgrass, Columbia brome, strawberry,

Soil Survey

sweetscented bedstraw, American trailplant,
baldhip rose, mallow ninebark, common
snowberry, Rocky Mountain maple, white spirea,
and creambush oceanspray

Total production of air-dry vegetation (pounds per
acre): 250

Livestock grazing:

 This unit can produce forage for livestock and big
game animals for 10 to 20 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 250 pounds per acre as the
canopy closes.

Management limitations:

» Slope may cause livestock distribution problems.

¢ Thick brush can invade when the canopy is opened
and may limit forage and access by livestock.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

* Manage trees and shrubs by clearing or thinning to
create open areas for forage production.

Building Site and Recreational Development

Management limitations:

» Steepness of slope limits the use of this unit for
building site development.

» Excavation is hampered by stones and cobbles in
the soil.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
hazards and increase maintenance costs.

Excavation increases the risk of water erosion.

* Deep excavation is hampered by the limited depth
to bedrock.

Management practices:

* Design and construct roads and trails to
compensate for the steepness of slope and large
stones.

* Preserve the existing plant cover during
construction to reduce the risk of erosion.

* Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

Interpretive Groups

Capability class: Vlle
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3—Agatha-Bobbitt stony loams,
35 to 65 percent slopes

Composition

Agatha and similar soils: 45 percent
Bobbitt and similar soils: 30 percent
Contrasting inclusions: 25 percent

Agatha
Setting

Landscape position: East- and west-facing
canyonsides and escarpments (fig. 8)
Slope range: 35 to 65 percent

‘. Mr: e O

Slope features: Convex

Elevation: 2,160 to 3,200 feet

Mean annual precipitation: 28 to 33 inches

Mean annual air temperature: 43 to 45 degrees F
Frost-free period: 90 to 110 days

Typical Profile

Organic mat—2-inches thick

0 to 5 inches—brown stony loam

5 to 27 inches—brown and light brown very cobbly
loam

27 to 48 inches—light yellowish brown extremely
stony clay loam

48 inches—hard, fractured basalt bedrock

e

Figure 8.—An area of Agatha-Bobbitt stony loams, 35 to 65 percent slopes, on canyonsides along the St. Maries River.
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Soil Properties and Qualities

Depth class: Deep (40 to 60 inches)

Drainage class: Well drained

Rock fragments on surface: 0.01 to 0.1 percent

Parent material: Weathered material derived from
basalt with a mantle of loess

Permeability: Moderately slow

Available water capacity: Low

Potential rooting depth: 40 to 60 inches

Rate of surface runoff: Rapid and very rapid

Hazard of water erosion: Severe

Bobbitt
Setting

Landscape position: South-facing canyonsides and
escarpments

Slope range: 35 to 65 percent

Slope features: Convex

Elevation: 2,160 to 3,200 feet

Mean annual precipitation: 28 to 33 inches

Mean annual air temperature: 47 to 49 degrees F

Frost-free period: 100 to 130 days

Typical Profile

Organic mat—2-inches thick

12 to 32 inches—brown and pale brown very cobbly
clay loam

32 inches—hard, fractured basalt bedrock

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Rock fragments on surface: 0.01 to 0.1 percent

Parent material: Weathered material derived from
basalt with a mantle of loess

Permeability: Moderately slow

Available water capacity: Low

Potential rooting depth: 20 to 40 inches

Rate of surface runoff: Vlery rapid

Hazard of water erosion: Severe

Inclusions

Contrasting inclusions:

¢ Lacy soils on south-facing canyonsides and ridges

¢ Dorb soils on north-facing canyonsides and
escarpments

» Ahrs soils on lower positions of south-facing slopes

* Areas of rock outcrop on convex areas of
canyonsides

Use and Management

Major current uses:
¢ Timber production
e Livestock grazing

Soil Survey

* Recreation
¢ Wildlife habitat

Woodland

Agatha

Woodland suitability subclass: 6R

Trees suitable for planting: Douglas-fir and grand fir

Mean site index: Grand fir—64 (50-year site curve)

Estimated average annual production (CMAI): Grand
fir—83 cubic feet'at 117 years of age

Dominant vegetation in potential natural plant
community: Grand fir, western white pine, western
larch, Douglas-fir, ponderosa pine, lodgepole pine,
mallow ninebark, common snowberry, and
creambush oceanspray

Bobbitt

Woodland suitability subclass: 9R

Trees suitable for planting: Douglas-fir and Ponderosa
pine

Mean site index:
Douglas-fir—71 (50-year site curve)
Ponderosa pine—115 (100-year site curve)

Estimated average annual production (CMAI):
Douglas-fir—83 cubic feet at 102 years of age
Ponderosa pine—130 cubic feet at 40 years of

age

Dominant vegetation in potential natural plant
community: Douglas-fir, ponderosa pine, common
snowberry, bluebunch wheatgrass, and pine
reedgrass

Management limitations:

» Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

¢ Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

* The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

* When openings are made in the canopy, invading
brushy plants can delay natural reforestation on
the Agatha soil.

» Reforestation on the Bobbitt soil is difficult on the
hotter, drier, south-facing slopes because of
droughtiness.

Management practices:

* Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.
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Reduce the risk of erosion by avoiding excessive

disturbance on the soil.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

¢ Prepare the site carefully to control competing
brushy vegetation on the Agatha soil.

* Leave some of the larger trees on the Bobbitt soil to

provide shade for seedlings.

Grazeable Understory

Agatha

Common forest understory plants: Baldhip rose,
Columbia brome, common snowberry, creambush
oceanspray, elk sedge, pine reedgrass, mallow
ninebark, strawberry, sweetscented bedstraw,
American trailplant, Rocky Mountain maple, and
white spirea

Total production of air-dry vegetation (pounds per
acre): 250

Livestock grazing:

 This unit can produce forage for livestock and big
game animals for 15 to 20 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 250 pounds per acre as the
canopy closes.

Bobbitt

Common forest understory plants: Bluebunch
wheatgrass, common snowberry, elk sedge,
heartleaf arnica, pine reedgrass, rose, spreading
sweetroot, strawberry, western fescue, and white
spirea

Total production of air-dry vegetation (pounds per
acre): 900

Livestock grazing:

» This unit can produce forage for livestock and big
game animals for 15 to 20 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 900 pounds per acre as the
canopy closes.

Management limitations:

¢ Slope may cause livestock distribution problems.

¢ Thick brush on the Agatha soil can invade when the
canopy is opened and may limit forage and access
by livestock.

Management practices:

e Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

» Manage trees and shrubs on the Agatha soil by
clearing or thinning to create open areas for forage
production.

Building Site and Recreational Development

Management limitations:

* Steepness of slope limits the use of this unit for
building site development.

« Excavation increases the risk of water erosion.

 Excavation is hampered by stones and cobbles in
the soil.

 Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
hazards and increase maintenance costs.

e Excavation is hampered by the limited depth to
bedrock.

Management practices:

¢ Design and construct access roads to compensate
for large stones, steepness of slope, and limited
depth to bedrock.

*» Preserve the existing plant cover during
construction to reduce the risk of erosion.

» Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

Interpretive Groups

Capability class: Vlle

4—Ahrs gravelly silt loam,
35 to 75 percent slopes

Composition

Ahrs and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: East- and west-facing mountain
slopes

Slope range: 35 to 75 percent

Slope features: Plane to convex

Elevation: 2,400 to 4,800 feet

Mean annual precipitation: 30 to 42 inches

Mean annual air temperature: 42 to 46 degrees F

Frost-free period: 90 to 110 days

Typical Profile

Organic mat—2-inches thick
0 to 6 inches—grayish brown gravelly silt loam
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6 to 18 inches—yellowish brown very cobbly silt loam

18 to 30 inches—light yellowish brown extremely
cobbly loam

30 to 60 inches—very pale brown extremely cobbly
loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
metasedimentary bedrock, primarily siltite and
argillite, with a mantle of volcanic ash

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: More than 60 inches

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Inclusions

Contrasting inclusions:

* Pinecreek and Lotuspoint soils on south-facing
slopes

* Honeyjones soils on north-facing slopes

« Latour soils on north-facing slopes at higher
elevations

* Areas of rock outcrop

Use and Management

Major current uses:
» Timber production
* Livestock grazing
* Recreation

* Watershed

» Wildlife habitat

Woodland

Woodland suitability subclass: 8R

Trees suitable for planting: Grand fir and Douglas-fir

Mean site index:

Grand fir—78 (50-year site curve)

Western white pine—83 (50-year site curve)

Douglas-fir—77 (50-year site curve)

Ponderosa pine—105 (100-year site curve)

Estimated average annual production (CMAI):

Grand fir—110 cubic feet at 108 years of age

Western white pine—160 cubic feet at 100 years of
age

Douglas-fir—75 cubic feet at 99 years of age

Ponderosa pine—112 cubic feet at 40 years of age

Dominant vegetation in potential natural plant
community: Grand fir, Douglas-fir, western larch,
ponderosa pine, western white pine, queencup
beadlily, goldthread, and myrtle pachystima

Soil Survey

Management limitations:

 Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

« Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

* The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

* When openings are made in the canopy, invading
brushy plants can delay natural reforestation.

Management practices:

¢ Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

* Prepare the site carefully to control competing
brushy vegetation.

Grazeable Understory

Common forest understory plants: Longtube
twinflower, Columbia brome, starry false
Solomon's seal, queencup beadlily, goldthread,
common snowberry, American trailplant, Piper's
anemone, Rocky Mountain maple, myrtle
pachystima, baldhip rose, Saskatoon serviceberry,
and white spirea

Total production of air-dry vegetation (pounds per
acre): 250

Livestock grazing:

 This unit can produce forage for livestock and big
game animals for 10 to 20 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 250 pounds per acre as the
canopy closes.

Management limitations:

» Slope may cause livestock distribution problems.

* Thick brush can invade when the canopy is opened
and may limit forage and access by livestock.

Management practices:

» Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

* Manage trees and shrubs by clearing or thinning to
create open areas for forage production.
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Building Site and Recreational Development

Management limitations:

 Slope limits the use of construction equipment.

¢ Excavation is hampered by stones and cobbles in
the soil.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road

and trail hazards and increase maintenance costs.

Management practices:

* Design and construct roads and trails to
compensate for steepness of slope and large
stones.

¢ Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

Watershed

* Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

Interpretive Groups

Capability class: Vlle

5—Ahrs-Pinecreek association,
35 to 75 percent slopes

Composition

Ahrs soil and similar inclusions: 50 percent
Pinecreek soil and similar inclusions: 35 percent
Contrasting inclusions: 15 percent

Ahrs
Setting

Landscape position: East- and west-facing mountain
slopes

Slope range: 35 to 75 percent

Slope features: Plane to convex

Elevation: 2,200 to 4,800 feet

Mean annual precipitation: 30 to 42 inches

Mean annual air temperature: 42 to 46 degrees F

Frost-free period: 90 to 110 days

Typical Profile

Organic mat—2-inches thick

0 to 6 inches—grayish brown gravelly silt loam

6 to 18 inches—yellowish brown very cobbly silt loam

18 to 30 inches—light yellowish brown extremely
cobbly loam

30 to 60 inches—very pale brown extremely cobbly
loam
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Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
metasedimentary bedrock, primarily siltite and
argillite, with a mantle of volcanic ash

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Pinecreek
Setting

Landscape position: South-facing mountain slopes
Slope range: 35 to 75 percent

Slope features: Plane to convex

Elevation: 2,200 to 4,000 feet

Mean annual precipitation: 28 to 35 inches

Mean annual air temperature: 44 to 46 degrees F
Frost-free period: 90 to 120 days

Typical Profile

Organic mat—1 inch thick

0 to 10 inches—grayish brown and brown gravelly silt
loam

10 to 22 inches—yellowish brown gravelly silt loam

22 to 37 inches—light yellowish brown very gravelly
silt loam

37 to 60 inches—light yellowish brown extremely
cobbly silt loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
metasedimentary bedrock with a thick mantle of
volcanic ash

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: More than 60 inches

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Inclusions

Contrasting inclusions:

» Lotuspoint soils on south-facing convex slopes

* Honeyjones soils on north-facing slopes

* Soils on south-facing convex slopes and ridges
that have hard bedrock at a depth of less than
20 inches

¢ Areas of rock outcrop
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Use and Management

Major current uses:
» Timber production
¢ Livestock grazing
* Recreation

* Watershed

« Wildlife habitat

Woodland

Ahrs

Woodland suitability subclass: 8R

Trees suitable for planting: Douglas-fir and grand fir

Mean site index:

Douglas-fir—77 (50-year site curve)

Grand fir—78 (50-year site curve)

Ponderosa pine—105 (100-year site curve)

Western white pine—83 (50-year site curve)

Estimated average annual production (CMAI):

Douglas-fir—75 cubic feet at 99 years of age

Grand fir—110 cubic feet at 108 years of age

Western white pine—160 cubic feet at 100 years of
age

Ponderosa pine—112 cubic feet at 40 years of age

Dominant vegetation in potential natural plant
community: Grand fir, Douglas-fir, western larch,
ponderosa pine, western white pine, queencup
beadlily, American trailplant, goldthread, and
myrtle pachystima

Pinecreek

Woodland suitability subclass: 7R

Trees suitable for planting: Douglas-fir and ponderosa
pine

Mean site index:

Douglas-fir—72 {50-year site curve)

Ponderosa pine—102 (100-year site curve)

Estimated average annual production (CMAI):

Douglas-fir—65 cubic feet at 102 years of age

Ponderosa pine—106 cubic feet at 40 years of age

Dominant vegetation in potential natural plant
community: Douglas-fir, ponderosa pine, mallow
ninebark, common snowberry, creambush
oceanspray, and pine reedgrass

Management limitations:

* Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

* Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

» The excavated cobbles and stones from road
building can damage vegetation. The excavated

Soil Survey

soil material can also be a potential source of
sedimentation.

» Reforestation on the Pinecreek soil is difficult on the
hotter, drier, south-facing slopes because of
droughtiness.

e When openings are made in the canopy, invading
brushy plants can delay natural reforestation.

Management practices:

« Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

* Prepare the site carefully to control competing
brushy vegetation.

» Leave some of the larger trees on the Pinecreek
soil to provide shade for seedlings.

Grazeable Understory

Ahrs

Common forest understory plants: Columbia brome,
starry false Solomon's seal, queencup beadlily,
American trailplant, goldthread, common
snowberry, longtube twinflower, Piper's anemone,
Rocky Mountain maple, myrtle pachystima,
baldhip rose, Saskatoon serviceberry, and white
spirea

Total production of air-dry vegetation (pounds per
acre): 250

Livestock grazing:

» This unit can produce forage for livestock and big
game animals for 10 to 20 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 250 pounds per acre as the
canopy closes.

Pinecreek

Common forest understory plants: Pine reedgrass, elk
sedge, mallow ninebark, common snowberry,
baldhip rose, creambush oceanspray, Columbia
brome, strawberry, heartleaf arnica, conspicuous
aster, white spirea, and low Oregongrape

Total production of air-dry vegetation (pounds per
acre): 850

Livestock grazing:

 This unit can produce forage for livestock and big
game animals for 15 to 25 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
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ranges from 1,800 pounds of air-dry forage per
acre to less than 850 pounds per acre as the
canopy closes.

Management limitations:

* Slope may cause livestock distribution problems.

* Thick brush can invade when the canopy is opened
and may limit forage and access by livestock.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

* Manage trees and shrubs by clearing or thinning to
create open areas for forage production.

Building Site and Recreational Development

Management limitations:

* Slope limits the use of construction equipment.

» Excavation is hampered by stones and cobbles in
the soil.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road

and trail hazards and increase maintenance costs.

Management practices:

* Design and construct roads and trails to
compensate for steepness of slope and large
stones.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

Watershed

* Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

Interpretive Groups

Capability class: Vlle

6—Aquic Udifluvents,
0 to 4 percent slopes

Composition

Aquic Udifluvents: 85 percent
Contrasting inclusions: 15 percent

Setting

Landscape position: Flood plains and low stream
terraces

Slope range: 0 to 4 percent

Slope features: Plane to convex

Elevation: 2,135 to 3,300 feet
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Mean annual precipitation: 30 to 35 inches
Mean annual air temperature: 43 to 46 degrees F
Frost-free period: 90 to 120 days

Typical Pedon

0 to 6 inches—very pale brown and yellowish brown
silt loam

6 to 60 inches—stratified, variegated silt loam to
extremely cobbly coarse sand

Soil Properties and Qualities

Depth class: Moderately deep to sand, gravel, and
cobbles

Drainage class: Somewhat poorly drained

Parent material: Mixed alluvium derived from
metasedimentary rocks mixed with slickens and
mine tailings in some areas

Permeability: Moderate or moderately rapid in the
upper part and moderate to very rapid below

Available water capacity: Low

Potential rooting depth: 20 to 40 inches

Rate of surface runoff: Slow

Hazard of water erosion: Slight

Depth to seasonal high water table: 18 to 30 inches—
February through May; 30 to greater than 60
inches—Rest of year

Hazard of flooding: Occasional: Brief—February
through May

Inclusions

Contrasting inclusions:

¢ Ramsdell and Bellslake soils on lower, very poorly
drained areas of flood plains

* Pokey soils on intermediate positions of flood plains
and low stream terraces

* Miesen soils on higher positions of flood plains and
low stream terraces

¢ Typic Fluvaquents on very poorly drained positions
in meander channels on flood plains

Use and Management

Major current uses:
* Livestock grazing
* Timber production
¢ Recreation

e Hayland
Pastureland
Wildlife habitat
Homesites

Pastureland

* This unit is suited to nonirrigated pasture with some
limitations. A high level of management should be
used to obtain suitable yields of adapted grasses
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and legumes. Some of the adapted forage plants
are orchardgrass, smooth brome, tall fescue,
meadow foxtail, timothy, and clover.

Management limitations:

¢ Grazing when the soil is wet results in compaction
of the surface layer, poor tilth, and excessive
runoff.

* Wetness limits the choice of plants, limits the period
of cutting or grazing, and increases the risk of
winterkill.

¢ Providing drainage is difficult because most areas
have poor outlets and are seasonally flooded.

Management practices:

¢ Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand
trampling by livestock.

* Seed only forage plants that tolerate periodic
inundation and seasonal wetness.

* Use open ditches or tile drains to remove water on
or near the surface.

* Provide water control structures to reduce the risk
of flooding.

Woodland

Woodland suitability subclass: 8W

Trees suitable for planting: Grand fir, Douglas-fir, and
western white pine

Mean site index: Grand fir—78 (50-year site curve)

Estimated average annual production (CMAI): Grand
fir—110 cubic feet at 108 years of age

Dominant vegetation in potential natural plant
community: Western red cedar, grand fir, black
cottonwood, common ladyfern, longtube
twinflower, and sedge

Management limitations:

* The seasonal high water table restricts the use of
equipment.

» Using wheeled and tracked equipment on wet soil
produces ruts, compacts the soil, and damages
tree roots.

» When openings are made in the canopy, invading
brushy plants can delay natural reforestation.

Management practices:

* Use harvesting equipment only during dry periods
because the soil is unsuited to traffic when wet.

¢ Prepare the site carefully to control competing
vegetation.

Grazeable Understory

Common forest understory plants: Scouler's willow,
western river alder, fivestamen miterwort, western
thimbleberry, big blueberry, longtube twinflower,
pyrola, sedge, Sitka alder, black hawthorn, and
common ladyfern

Soil Survey

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Management limitations:

» Grazing when the soil is wet results in compaction
of the surface layer, poor tilth, excessive runoff,
and lower forage production.

» Thick brush can invade when the canopy is opened
and may limit forage and access by livestock.

Management practices:

* Manage trees and shrubs by clearing or thinning to
create open areas for forage production.

* Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand
trampling by livestock.

Building Site and Recreational Development

Management limitations:

» Seasonal flooding and wetness restrict building site
and recreational development.

* The quality of roadbeds and road surfaces can be
adversely affected by frost action.

¢ Septic tank absorption fields can be expected to
function poorly because of seasonal wetness and
flooding.

* The risk of seepage and the hazard of poliuting the
water supply limit the use of this unit as a septic
tank absorption field.

» Excavation is hampered by stones and cobbles in

the soil.

Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may c¢reate road
hazards and increase maintenance costs.

e Cutbanks can cave because of the sandy

substratum.

Management practices:

» Reduce wetness by providing suitably designed
drainage ditches or tile drains.

* Reduce the risk of flooding by constructing levees
and channels that have outlets for floodwater and
by locating structures above the expected flood
level.

» Susceptibility of the soil to slumping and piping
when saturated requires special design of water
retention structures.

 Design and construct buildings and roads to
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compensate for frost action, seasonal wetness,
and flooding.

* Design and construct septic tank absorption fields
to compensate for seasonal wetness, flooding,
and hazard of seepage.

» Excavations should be designed to prevent
cutbanks from caving.

* Design and construct roads and trails to
compensate for large stones.

Interpretive Groups

Capability class: IVw

7—Aquic Udifluvents, protected,
0 to 4 percent slopes

Composition

Aquic Udifluvents, protected: 85 percent
Contrasting inclusions: 15 percent

Setting

Landscape position: Flood plains and low stream
terraces

Slope range: 0 to 4 percent

Slope features: Plane to convex

Elevation: 2,200 to 3,300 feet

Mean annual precipitation: 30 to 35 inches

Mean annual air temperature: 43 to 46 degrees F

Frost-free period: 90 to 120 days

Typical Profile

0 to 6 inches—brown and grayish brown silt loam
6 to 60 inches—stratified, variegated silt loam to
extremely cobbly coarse sand

Soil Properties and Qualities

Depth class: Moderately deep to sand, gravel, and
cobbles

Drainage class: Somewhat poorly drained

Parent material: Mixed alluvium derived from
metasedimentary rocks mixed with slickens and
mine tailings in some areas

Permeability: Moderate in the upper part and
moderate to very rapid below

Available water capacity: Low

Potential rooting depth: 20 to 40 inches

Rate of surface runoff: Slow

Hazard of water erosion: Slight

Depth to seasonal high water table: 18 to 30 inches—
February through May; 30 to more than 60
inches—Rest of year

Hazard of flooding: Rare: Protected by levees
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Inclusions

Contrasting inclusions:

» Udarents on disturbed and fill areas

¢ Somewhat poorly drained soils similar to Helmer
soils on adjacent low terraces

¢ Well-drained soils similar to Aquic Udifluvents,
protected, on higher convex areas of valley floors

Use and Management

Major current uses:

* Homesites

¢ Recreation

* Wildlife habitat

¢ Urban development

Building Site and Recreational Development

Management limitations:

» Rare flooding can be a hazard if levees fail.

* Rare flooding restricts building site and recreational
development.

* The quality of roadbeds and road surfaces can be
adversely affected by frost action.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soif may create road
hazards and increase maintenance costs.

¢ Embankments are subject to piping and slumping
when saturated.

» Septic tank absorption fields can be expected to
function poorly because of seasonal wetness.

* The risk of seepage and the hazard of polluting the
water supply limit the use of this unit as a septic
tank absorption field.

» Cutbanks can cave because of the sandy
substratum.

Management practices:

* Reduce wetness by providing suitably designed
drainage ditches or tile drains.

* Reduce the risk of flooding by maintaining levees
that have outlets for floodwater.

Susceptibility of the soil to slumping and piping
when saturated requires special design of water
retention structures.

* Design and construct roads to compensate for frost

action and cobbles.

* Design and construct sewage disposal systems to
compensate for hazard of seepage, wetness, and
cobbles.

» Excavations should be designed to prevent
cutbanks from caving.

¢ Design and construct buildings to compensate for
wetness and the possibility of rare flooding if the
levees fail.

 Stabilize embankments to prevent piping and
slumping when saturated.
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Interpretive Groups

Capability class: \Vs

8—Bechtel-Reggear silt loams,
20 to 40 percent slopes

Composition

Bechtel and similar soils: 50 percent
Reggear and similar soils: 35 percent
Contrasting inclusions: 15 percent

Bechtel
Setting

Landscape position: South-facing foothills

Slope range: 20 to 40 percent

Slope features: Convex

Elevation: 2,800 to 3,400 feet

Mean annual precipitation: 35 to 40 inches

Mean annual air temperature: 43 to 45 degrees F
Frost-free period: 90 to 110 days

Typical Profile

Organic mat—0.5-inch thick

0 to 12 inches—pale brown and very pale brown silt
loam

12 to 33 inches—very pale brown gravelly loam

33 to 47 inches—mixed very pale brown and pale
yellow very gravelly loam

47 inches—soft weathered siltstone

Soil Properties and Qualities

Depth class: Deep (40 to 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
sedimentary siltstone and shale with a mantle of
loess and minor amounts of volcanic ash

Permeability: Moderately slow

Available water capacity: Maderate

Potential rooting depth: 40 to 60 inches

Rate of surface runoff: Rapid

Hazard of water erosion: Severe to very severe

Reggear
Setting

Landscape position: South-facing toeslopes and
dissected terraces

Slope range: 20 to 30 percent

Slope features: Concave to convex

Elevation: 2,800 to 3,400 feet

Mean annual precipitation: 30 to 40 inches

Soil Survey

Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

Organic mat—2-inches thick

0 to 11 inches—grayish brown, brown, and yellowish
brown silt loam

11 to 18 inches—Ilight yellowish brown silt loam

18 to 24 inches—mixed light yellowish brown and very
pale brown silt loam

24 to 60 inches—mixed light brown and very pale
brown dense silty clay loam

Soil Properties and Qualities

Depth class: Moderately deep to a fragipan

Drainage class: Moderately well drained

Parent material: Loess deposits with minor amounts of
volcanic ash

Permeability: Very slow

Available water capacity: Low

Potential rooting depth: 20 to 40 inches

Rate of surface runoff: Rapid

Hazard of water erosion: Severe

Depth to perched water table: 18 to 36 inches—
February to April

Inclusions

Contrasting inclusions:

* Helmer soils on north- and east-facing toeslopes
and dissected terraces

¢ Ahrs soils on south- and west-facing convex slopes
at higher elevations

¢ Hobo soils on north- and east-facing terrace slopes

Use and Management

Major current uses:
* Timber production
¢ Livestock grazing
* Recreation

» Wildlife habitat

¢ Homesites

Woodland

Bechtel

Woodland suitability subclass: 8A

Trees suitable for planting: Douglas-fir and ponderosa
pine

Mean site index:
Grand fir—78 (50-year site curve)
Douglas-fir—81 (50-year site curve)

Estimated average annual production (CMAI):
Grand fir—110 cubic feet at 108 years of age
Douglas-fir—83 cubic feet at 96 years of age
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Dominant vegetation in potential natural plant
community: Grand fir, Douglas-fir, western white
pine, ponderosa pine, western larch, lodgepole
pine, queencup beadlily, myrtle pachystima, and
longtube twinflower

Reggear

Woodland suitability subclass: 6D

Trees suitable for planting: Douglas-fir and ponderosa
pine

Mean site index:
Grand fir—68 (50-year site curve)
Douglas-fir—69 (50-year site curve)

Estimated average annual production (CMAI):
Grand fir—91 cubic feet at 114 years of age
Douglas-fir—589 cubic feet at 104 years of age

Management limitations:

¢ Slope in steeper areas limits the kinds of equipment
that can be used in forest management.

* The seasonal perched water table in Reggear soil
restricts the use of equipment to periods when the
soil is dry or frozen.

¢ Using wheeled and tracked equipment on wet soil
produces ruts, compacts the soil, and damages
tree roots.

When wet, unsurfaced roads and skid trails are
slippery and unstable on the Reggear soil. They
may be impassable during rainy periods.

¢ During periods of heavy rainfall and snowmelt, the
perched water table in the Reggear soil is high for
a period of time. Trees commonly are subject to
windthrow because the soil is saturated during
these periods, and roots are limited by the
cemented and compacted layer in the soil.

* Road cutbanks on the Reggear soil are subject to
slumping when saturated.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

Management practices:

¢ Use harvesting equipment only during dry periods
because the Reggear soil is unsuited to traffic
when wet.

* Logging roads on the Reggear soil require suitable
surfacing and a stable base for use during wet
periods.

Reduce the risk of erosion by avoiding excessive
disturbance on the soil.

Roads and skid trails on the Reggear soil should be
stabilized by installing rolling dips or water bars,
seeding, slash windrows, erosion blankets, or
muiching. These are needed to prevent erosion
and sediment delivery.

Stabilize road cutbanks to avoid slumping onto
roadways.
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Grazeable Understory

Common forest understory plants: Columbia brome,
longtube twinflower, queencup beadlily,
goldthread, American trailplant, Piper's anemone,
starry false Solomon's seal, Rocky Mountain
maple, myrtle pachystima, common snowberry,
baldhip rose, Saskatoon serviceberry, and white
spirea

Total production of air-dry vegetation (pounds per
acre): 250

Livestock grazing:

 Forage for livestock and big game animals can be
produced for 10 to 20 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,600 pounds of air-dry forage per
acre to less than 250 pounds per acre as the
canopy closes.

Management limitations: ,

¢ Grazing when the soil is wet results in compaction
of the surface layer, poor tilth, excessive runoff,
and lower forage production.

Management practices:

* Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand
trampling by livestock.

Building Site and Recreational Development

Management limitations:

» Slope limits the use of the steeper areas of this unit
for site development.

 Slope in some areas may limit the use of
construction equipment.

» Excavation increases the risk of water erosion.

Septic tank absorption fields can be expected to

function poorly on the Bechtel soil because of the
limited depth to bedrock.

Unsurfaced access roads on the Reggear soil are

subject to rilling and gullying.

Road cutbanks are subject to slumping on the

Reggear soil.

* The quality of roadbeds and road surfaces can be
adversely affected by frost action and low soil
strength on the Reggear soil.

e Septic tank absorption fields can be expected to
function poorly on the Reggear soil because of
seasonal wetness and the restricted permeability
of the soil.

Management practices:

* Design and construct buildings and roads to
compensate for slope, seasonal wetness, low soil
strength, and frost action on the Reggear soil.

* Preserve the existing plant cover during
construction to reduce the risk of erosion.



28

« Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

* Road surfaces on the Reggear soil should be
graveled and cut-and-fill slopes should be
stabilized by seeding, mulching, or erosion mats.
The subsoil is very erodible.

» Design and construct septic tank absorption fields
to compensate for slope, seasonal wetness, and
restricted soil permeability on the Reggear soil.

» Construct roads for year-round use with heavy base
rock on the Reggear soil.

» Provide a stable base and an adequate wearing
surface on roads to improve trafficability on the
Reggear soil when wet.

« Stabilize cutbanks on the Reggear soil to avoid
slumping onto the roadway.

Interpretive Groups

Capability class: Vle

9—Bellislake silt loam,
0 to 1 percent slopes

Composition

Bellslake and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Landscape position: Depressions on flood plains
Slope range: 0 to 1 percent

Slope features: Concave

Elevation: 2,120 to 2,140 feet

Mean annual precipitation: 28 to 32 inches

Mean annual air temperature: 43 to 46 degrees F
Frost-free period: 90 to 120 days

Typical Profile

0 to 9 inches—mottled grayish brown silt loam

9 to 38 inches—mottled grayish brown, light gray, and
brown silt loam and mucky silt loam

38 to 42 inches—mottled very dark brown highly
decomposed organic material

42 to 680 inches—dark gray moderately decomposed
organic material

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Very poorly drained

Parent material: Alluvium and organic material derived
from mixed sources

Soil Survey

Permeability: Moderate

Available water capacity: Very high

Potential rooting depth: 60 inches or more

Rate of surface runoff: Ponded

Hazard of water erosion: None

Depth to seasonal high water table: +12to 18
inches—Qctober to August; 18 to 36 inches—Rest
of year

Hazard of flooding: Frequent: Very long—December to
June

Inclusions

Contrasting inclusions:

* Ramsdell soils on lower positions of flood plains

* Mazie soils on lower positions of flood plains

¢ Miesen soils on higher positions of flood plains

 Soils that are organic throughout on lowest
positions of flood plains

Use and Management

Major current uses:

¢ Hayland

» Pastureland

» Wetland wildlife habitat
e Recreation

Hayland and Pastureland

* Adapted improved forage plants are timothy,
meadow foxtail, reed canarygrass, tall fescue, and
alsike clover.

Management limitations:

* Grazing when the soil is wet results in compaction
of the surface layer and poor tilth.

* Wetness limits the choice of plants, limits the period
of cutting or grazing, and increases the risk of
winterkill.

* Providing drainage is difficult because most areas
have poor outlets and are seasonally flooded and
ponded.

Management practices:

e Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand
trampling by livestock.

* Seed only the forage plants that tolerate periodic
inundation and seasonal wetness.

¢ Use open ditches or tile drains to remove water on
or near the surface.

* Provide water control structures to reduce the risk
of flooding.

Woodland

¢ This soil does not produce merchantable timber
because of inundation and flooding.
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Building Site and Recreational Development

Management limitations:

« Seasonal flooding, ponding, and wetness restrict
building site and recreational development.

¢ The quality of roadbeds and road surfaces can be
adversely affected by shrinking and swelling,
subsidence, frost action, and low soil strength.

¢ Septic tank absorption fields can be expected to
function poorly because of wetness.

* Embankments are subject to piping and slumping
when saturated.

Management practices:

» Design and construct buildings and roads to
compensate for flooding, ponding, wetness,
subsidence, load-supporting capacity, and frost
action.

* Reduce the risk of flooding by constructing levees
and channels that have outlets for floodwater and
by locating structures above the expected flood
level.

* Provide a stable base and adequate wearing

surface to improve trafficability of roads when wet.

» Construct roads with heavy base rock for year-
round use.

* Reduce wetness by providing suitably designed
drainage ditches or tile drainage systems.

* Stabilize embankments to prevent piping and
slumping when saturated.

Interpretive Groups

Capability class: Vw

10—Blackprince-Rock outcrop complex,
35 to 75 percent slopes

Composition

Blackprince and similar soils: 55 percent
Rock outcrop: 25 percent
Contrasting inclusions: 20 percent

Blackprince
Setting

Landscape position: East- and west-facing slopes of
foothills and canyonsides

Slope range: 35 to 75 percent

Slope features: Convex

Elevation: 2,200 to 3,600 feet

Mean annual precipitation: 30 to 38 inches

Mean annual air temperature: 43 to 45 degrees F

Frost-free period: 90 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 3 inches—brown gravelly sandy loam

3 to 11 inches—pale brown gravelly sandy loam

11 to 22 inches—very pale brown very gravelly coarse
sandy loam

22 to 28 inches—variegated very gravelly loamy
coarse sand

28 inches—weathered granitic bedrock

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
gneiss or granitic bedrock with minor amounts of
loess and volcanic ash in the upper part

Permeability: Moderately rapid in the upper part and
rapid below to soft bedrock

Available water capacity: Very low

Potential rooting depth: 20 to 40 inches

Rate of surface runoff: Rapid to very rapid

Hazard of water erosion: Severe gully erosion

Rock outcrop
Setting

Landscape position: Canyonsides and ridges

* Rock outcrop consists of areas of exposed granitic
bedrock.

¢ Areas of rock outcrop are not suitable for most land
uses.

Inclusions

Contrasting inclusions:

* Kruse soils on concave east- and west-facing
slopes

* Lotuspoint soils on south-facing slopes

* Soils with soft bedrock at depths of less than 20
inches on south-facing convex slopes and ridges

Use and Management

Major current uses:
e Timber production
* Livestock grazing
* Recreation

» Wildlife habitat

* Watershed

Woodland

Woodland suitability subclass: 7R
Trees suitable for planting: Douglas-fir and ponderosa
pine
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Mean site index:

Grand fir—73 (50-year site curve)
Douglas-fir—74 (50-year site curve)

Estimated average annual production (CMAI):

Grand fir—100 cubic feet at 111 years
Douglas-fir—69 cubic feet at 101 years of age

» Areas of rock outcrop reduce yield about
25 percent.

Dominant vegetation in potential natural plant
community: Grand fir, Douglas-fir, western larch,
ponderosa pine, mallow ninebark, creambush
oceanspray, and common snowberry

Management limitations:

» Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

* Areas of rock outcrop can interfere with logging and
yarding operations and may cause breakage of
timber.

» Seedling mortality may be high in summer because
of the lack of adequate soil moisture.

* When openings are made in the canopy, invading
brushy plants can delay natural reforestation.

Management practices:

» Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

« Leave some of the larger trees to provide shade for
seedlings.

» Prepare the site carefully to control competing
brushy vegetation.

» Adequately designed road drainage reduces the risk
of gully erosion on the roadway.

Grazeable Understory

Common forest understory plants: Mallow ninebark,
common snowberry, Columbia brome, creambush
oceanspray, baldhip rose, white spirea, elk sedge,
pine reedgrass, strawberry, sweetscented
bedstraw, American trailplant, and Rocky
Mountain maple

Total production of air-dry vegetation (pounds per
acre): 250

Livestock grazing:

« This unit can produce forage for livestock and big
game animals for 10 to 20 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 250 pounds per acre as the
canopy closes.

Management limitations:

 Slope may cause livestock distribution problems.

Soil Survey

* The production of forage is limited by the areas of
rock outcrop, which generally interfere with the
movement of livestock and limit the accessibility of
forage.

¢ Thick brush can invade when the canopy is opened
and may limit forage and access by livestock.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

* Manage trees and shrubs by clearing or thinning to
create open areas for forage production.

Building Site and Recreational Development

Management limitations:

* Slope limits the use of construction equipment.

* Areas of rock outcrop in some areas may interfere
with the use of construction equipment.

* The deep cuts needed to level the road surface can
expose soft bedrock; however, it can be easily
excavated.

* Unsurfaced access roads are subject to rilling and
gullying.

Management practices:

» Design and build structures and roads to
compensate for the steepness of slope and areas
of rock outcrop.

¢ Design access roads to control surface runoff on
the roadway.

Watershed

¢ Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

» Because of the risk of seepage, avoid the use of
hazardous materials near streams to preserve
water quality.

Interpretive Groups

Capability class:
Blackprince soil—Vlle
Rock outcrop—Vllls

11—Blackprince, warm-Rock outcrop
complex, 35 to 65 percent slopes

Composition

Blackprince, warm and similar soils: 60 percent
Rock outcrop: 20 percent
Contrasting inclusions; 20 percent
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Blackprince, warm
Setting

Landscape position: South-facing slopes of foothills
and canyonsides

Slope range: 35 to 65 percent

Slope features: Convex

Elevation: 2,200 to 3,400 feet

Mean annual precipitation: 30 to 34 inches

Mean annual air temperature: 45 to 46 degrees F

Frost-free period: 100 to 120 days

Typical Profile

Organic mat—1.5-inches thick

0 to 3 inches—brown gravelly sandy loam

3 to 11 inches—pale brown gravelly sandy loam

11 to 22 inches—very pale brown very gravelly coarse
sandy loam

22 to 28 inches—variegated very gravelly loamy
coarse sand

28 inches—weathered granitic bedrock

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
gneiss or granitic bedrock with minor amounts of
loess and volcanic ash in the upper part

Permeability: Moderately rapid in the upper part and
rapid below to soft bedrock

Available water capacity: Very low

Potential rooting depth: 20 to 40 inches

Rate of surface runoff: Rapid to very rapid

Hazard of water erosion: Severe gully erosion

Rock outcrop
Setting

Landscape position: Canyonsides and ridges

* Rock outcrop consists of areas of exposed granitic
bedrock.

* Areas of rock outcrop are not suitable for most land
uses.

Inclusions

Contrasting inclusions:

* Lotuspoint soils on south-facing ridges

* Kruse soils on concave east- and west-facing
slopes

* Soils with soft bedrock at depths of less than
20 inches on south-facing convex slopes and
ridges

Use and Management

Major current uses:
¢ Timber production
¢ Livestock grazing
¢ Recreation

» Wildlife habitat

* Homesites

Woodland

Woodland suitability subclass: 8R

Trees suitable for planting: Ponderosa pine

Mean site index:

Douglas-fir—71 (50-year site curve)
Ponderosa pine—105 (100-year site curve)

Estimated average annual production (CMAI):
Douglas-fir—63 cubic feet at 102 years of age
Ponderosa pine—112 cubic feet at 40 years of

age

¢ Areas of rock outcrop reduce yield about
20 percent.

Dominant vegetation in potential natural plant
community: Douglas-fir, ponderosa pine, mallow
ninebark, common snowberry, and pine reedgrass

Management limitations:

» Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

* Areas of rock outcrop can interfere with logging and
yarding operations and may cause breakage of
timber.

* Reforestation is difficult on the hotter, drier, south-
facing slopes because of droughtiness.

* When openings are made in the canopy, invading
brushy plants can delay natural reforestation.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

Management practices:

* Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

* Adequately designed road drainage reduces the risk
of gully erosion on the roadway.

* Leave some of the larger trees to provide shade for
seedlings.

* Prepare the site carefully to control competing
brushy vegetation.

Grazeable Understory

Common forest understory plants: Mallow ninebark,
low Oregongrape, common snowberry, elk sedge,
Columbia brome, strawberry, heartleaf arnica,
conspicuous aster, creambush oceanspray, white
spirea, pine reedgrass, and baldhip rose
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Total production of air-dry vegetation (pounds per
acre): 850

Livestock grazing:

 This unit can produce forage for livestock and big
game animals for 15 to 25 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 850 pounds per acre as the
canopy closes.

Management limitations:

¢ Slope may cause livestock distribution problems.

* The production of forage is limited by the areas of
rock outcrop, which generally interfere with the
movement of livestock and limit the accessibility of
forage.

» Thick brush can invade when the canopy is opened
and may limit forage and access by livestock.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

» Manage trees and shrubs by clearing or thinning to
create open areas for forage production.

Building Site and Recreational Development

Management limitations:

 Steepness of slope limits the use of this unit for
building site development.

» Areas of rock outcrop in some areas may interfere
with the use of construction equipment.

» Unsurfaced access roads are subject to rilling and
gullying.

¢ The deep cuts needed to level the road surface can
expose soft bedrock; however, it can be easily
excavated.

¢ The risk of seepage when using hazardous
materials could affect the water quality of nearby
streams.

Management practices:

e Design and construct buildings and access roads to
compensate for the steepness of slope and areas
of rock outcrop.

¢ Design access roads to control surface runoff on
the roadway.

* Preserve water quality by avoiding the use of
hazardous materials near streams.

Interpretive Groups

Capability class:
Blackprince, warm—Vile
Rock outcrop—Vlils

Soil Survey

12—Bouldercreek silt loam,
35 to 65 percent slopes

Composition

Bouldercreek and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: North-facing mountain slopes
Slope range: 35 to 65 percent

Slope features: Plane to convex

Elevation: 2,600 to 5,000 feet

Mean annual precipitation: 35 to 45 inches

Mean annual air temperature: 42 to 44 degrees F
Frost-free period: 60 to 90 days

Typical Profile

Organic mat—2.5-inches thick

0 to 2 inches—pale brown silt loam

2 1o 15 inches—light yellowish brown silt loam

15 to 26 inches—light yellowish brown very gravelly
loam

26 to 60 inches—mixed very pale brown and pink
extremely gravelly sandy loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
schist or quartzite bedrock with a thick mantle of
volcanic ash

Permeability: Moderate in the upper part and
moderately rapid below

Available water capacity: Low

Potential rooting depth: More than 60 inches

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Inclusions

Contrasting inclusions:

* Marblecreek soils on south-facing mountain slopes

* Flewsie soils on foothills at lower elevations

* Nakarna soils on east- and west-facing mountain
slopes

* Soils similar to Bouldercreek soils with bedrock at
less than 60 inches on ridges and convex slopes

* Areas of rock outcrop on convex areas of mountain
slopes

Use and Management

Major current uses:
e Timber production
* Livestock grazing
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¢ Recreation
¢ Wildlife habitat
* Watershed

Woodland

Woodland suitability subclass: 9R

Trees suitable for planting: Grand fir and Douglas-fir

Mean site index:

Grand fir—89 (50-year site curve)

Western white pine—96 (50-year site curve)
Douglas-fir—80 (50-year site curve)
Western larch—65 (50-year site curve)

Estimated average annual production (CMAI):

Grand fir—131 cubic feet at 97 years of age

Western white pine—186 cubic feet at 90 years of
age

Douglas-fir—81 cubic feet at 97 years of age

Western larch—81 cubic feet at 70 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
grand fir, western larch, Douglas-fir, western white
pine, lodgepole pine, wild ginger, queencup
beadlily, goldthread, and oneleaf foamflower

Management limitations:

 Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

* Disturbing the soil excessively in harvesting timber
and building roads increases the loss of soil, which
in turn leaves a greater number of rock fragments
on the surface.

* The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

Management practices:

* Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

Grazeable Understory

Common forest understory plants: Starry false
Solomon's seal, American trailplant, Columbia
brome, goldthread, Oregon fairybells, oneleaf
foamflower, queencup beadlily, violet, western
rattlesnake plantain, and wild ginger

Total production of air-dry vegetation (pounds per
acre): 100

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
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opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,000 pounds of air-dry forage per
acre to less than 100 pounds per acre as the
canopy closes.

Management limitations:

* Slope may cause livestock distribution problems.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

Building Site and Recreational Development

Management limitations:

* Slope limits the use of construction equipment.

e Excavation is hampered by stones and cobbles in
the soil.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
hazards and increase maintenance costs.

Management practices:

» Design and construct roads to compensate for the
steepness of slope and large stones.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

Watershed

* Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

* Because of the risk of seepage, avoid the use of
hazardous materials near streams to preserve
water quality.

Interpretive Groups

Capability class: Vile

13—Bouldercreek silt loam, high
precipitation, 35 to 75 percent slopes

Composition

Bouldercreek and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: North-facing mountain slopes
Slope range: 35 to 75 percent

Slope features: Plane to convex

Elevation: 2,600 to 4,800 feet

Mean annual precipitation: 40 to 50 inches
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Mean annual air temperature: 42 to 44 degrees F
Frost-free period: 60 to 90 days

Typical Profile

Organic mat—2.5-inches thick

0 to 2 inches—pale brown silt loam

2 to 15 inches—light yellowish brown silt loam

15 to 26 inches—Ilight yellowish brown very gravelly
loam

26 to 60 inches—mixed very pale brown and pink
extremely gravelly sandy loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
schist or quartzite bedrock with a thick mantle of
volcanic ash

Permeability: Moderate in the upper part and
moderately rapid below

Available water capacity: Low

Potential rooting depth: More than 60 inches

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Inclusions

Contrasting inclusions:

¢ Marblecreek soils on south-facing mountain slopes

» Flewsie, high precipitation soils on foothills

» Nakarna, high precipitation soils on east- and west-
facing slopes of foothills and mountains

¢ Hugus, high precipitation soils on north-facing
footslopes

 Areas of rock outcrop

Use and Management

Major current uses:
 Timber production
e Livestock grazing
* Recreation

» Wildlife habitat

* Watershed

Woodland

Woodland suitability subclass: 9R

Trees suitable for planting: Grand fir, western white
pine, and Douglas-fir

Mean site index:
Grand fir—89 (50-year site curve)
Western white pine—96 (50-year site curve)
Douglas-fir—80 (50-year site curve)
Western tarch—65 (50-year site curve)

Soil Survey

Estimated average annual production (CMAI):

Grand fir—131 cubic feet at 97 years of age

Western white pine—186 cubic feet at 90 years of
age

Douglas-fir—81 cubic feet at 97 years

Western larch—91 cubic feet at 70 years of age

Dominant vegetation in potential natural plant
community: Western red cedar, grand fir, western
larch, Douglas-fir, western white pine, wild ginger,
queencup beadlily, longtube twinflower,
goldthread, and Rocky Mountain maple

Management limitations:

* Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

* Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

e The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

Management practices:

* Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

¢ Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

Grazeable Understory

Common forest understory plants: Starry false
Solomon's seal, American trailplant, Columbia
brome, goldthread, Oregon fairybells, longtube
twinflower, Rocky Mountain maple, queencup
beadlily, violet, western rattlesnake plantain, and
wild ginger

Total production of air-dry vegetation (pounds per
acre): 100

Livestock grazing:

¢ This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,000 pounds of air-dry forage per
acre to less than 100 pounds per acre as the
canopy closes.

Management limitations:

* Slope may cause livestock distribution problems.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.
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Building Site and Recreational Development

Management limitations:

 Slope limits the use of construction equipment.

* Excavation is hampered by stones and cobbles in
the soil.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
hazards and increase maintenance costs.

Management practices:

* Design and construct roads and trails to
compensate for the steepness of slope.

¢ Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

Watershed

* Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

* Because of the risk of seepage, avoid the use of
hazardous materials near streams to preserve
water quality.

Interpretive Groups

Capability class: Vlle

14—Bouldercreek-Marblecreek
association, 15 to 35 percent slopes

Composition

Bouldercreek and similar soils: 45 percent
Marblecreek and similar soils: 35 percent
Contrasting inclusions: 20 percent

Bouldercreek
Setting

Landscape position: North-facing mountain slopes and
ridges

Slope range: 15 to 35 percent

Slope features: Convex

Elevation: 2,600 to 4,400 feet

Mean annual precipitation: 35 to 45 inches

Mean annual air temperature: 42 to 45 degrees F

Frost-free period: 60 to 90 days

Typical Profile

Organic mat—2.5-inches thick

0 to 2 inches—pale brown silt loam

2 to 15 inches—light yellowish brown silt loam

15 to 26 inches—Ilight yellowish brown very gravelly
loam

26 to 60 inches—mixed very pale brown and pink
extremely gravelly sandy loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
schist or quartzite bedrock with a thick mantie of
volcanic ash

Permeability: Moderate in the upper part and
moderately rapid below

Available water capacity: Low

Potential rooting depth: More than 60 inches

Rate of surface runoff: Medium

Hazard of water erosion: Slight

Marblecreek
Setting

Landscape position: South-facing mountain slopes
and ridges

Slope range: 15 to 35 percent

Slope features: Convex

Elevation: 2,600 to 4,400 feet

Mean annual precipitation: 35 to 45 inches

Mean annual air temperature: 43 to 46 degrees F

Frost-free period: 90 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 3 inches—brown gravelly silt loam

3 to 11 inches—light yellowish brown gravelly silt loam

11 to 25 inches—uvery pale brown very gravelly sandy
loam

25 to 44 inches—pink extremely gravelly sandy loam

44 to 60 inches—pink extremely cobbly loamy sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
schist or quartzite bedrock with a mantle of
‘volcanic ash

Permeability: Moderate in the upper part and rapid
below

Available water capacity: Low

Potential rooting depth: More than 60 inches

Rate of surface runoff: Medium

Hazard of water erosion: Slight

Inclusions

Contrasting inclusions:

¢ Nakarna soils on north-facing slopes

¢ Soils similar to Marblecreek soils on south-facing
convex slopes that have bedrock at depths of
40 to 60 inches

* Kruse soils on east- and west-facing concave
slopes
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s Flewsie soils on foothills at lower elevations
* Areas of rock outcrop on convex areas of ridges

Use and Management

Major current uses:
¢ Timber production
* Livestock grazing
* Recreation

» Wildlife habitat

Woodland

Bouldercreek

Woodland suitability subclass: 9A
Trees suitable for planting: Grand fir and Douglas-fir
Mean site index for stated species:
Grand fir—89 (50-year site curve)
Western larch—65 (50-year site curve)
Western white pine—96 (50-year site curve)
Douglas-fir—80 (50-year site curve)
Estimated average annual production (CMAI):
Grand fir—131 cubic feet at 97 years of age
Western larch—91 cubic feet at 70 years of age
Western white pine—186 cubic feet at 90 years of
age
Douglas-fir—81 cubic feet at 97 years of age
Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
grand fir, western larch, western white pine,
Douglas-fir, lodgepole pine, wild ginger, queencup
beadlily, goldthread, and oneleaf foamflower

Marblecreek

Woodland suitability subclass: 10F
Trees suitable for planting: Grand fir and Douglas-fir
Mean site index:
Grand fir—97 (50-year site curve)
Douglas-fir—79 (50-year site curve)
Western larch—72 (50-year site curve)
Estimated average annual production (CMAI):
Grand fir—147 cubic feet at 91 years of age
Douglas-fir—79 cubic feet at 98 years of age
Western larch—105 cubic feet at 70 years of age
Dominant vegetation in potential natural plant
community: Grand fir, Douglas-fir, western larch,
ponderosa pine, western white pine, queencup
beadlily, myrtle pachystima, common snowberry,
longtube twinflower, and goldthread

Management limitations:

* Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

Soil Survey

* Road cutbanks on the Marblecreek soil are
occasionally subject to caving.

* When openings are made in the canopy, invading
brushy plants can delay natural reforestation on
the Marblecreek soil.

Management practices:

« Stabilize road cutbanks on the Marblecreek soil to
avoid the hazard of caving.

* Prepare the site carefully on the Marblecreek soil to
control competing brushy vegetation.

Grazeable Understory

Bouldercreek

Common forest understory plants: Starry false
Solomon's seal, American trailplant, Columbia
brome, goldthread, Oregon fairybells, oneleaf
foamflower, queencup beadlily, violet, western
rattlesnake plantain, and wild ginger

Total production of air-dry vegetation (pounds per
acre): 100

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,000 pounds of air-dry forage per
acre to less than 100 pounds per acre as the
canopy closes.

Marblecreek

Common forest understory plants: Myrtle pachystima,
queencup beadlily, common snowberry, Piper's
anemone, starry false Solomon's seal, Rocky
Mountain maple, baldhip rose, Saskatoon
serviceberry, white spirea, longtube twinflower,
goldthread, Columbia brome, and American
trailplant

Total production of air-dry vegetation (pounds per
acre): 250

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 10 to 20 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 250 pounds per acre as the
canopy closes.

Management limitations:

* Thick brush can invade on the Marblecreek soil
when the canopy is opened and may limit forage
and access by livestock.
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Management practices:

* Manage trees and shrubs on the Marblecreek soil
by clearing or thinning to create open areas for
forage production.

Building Site and Recreational Development

Management limitations:

» Slope limits the use of the steeper areas of this unit
for site development.

* Excavation is hampered by stones and cobbles in
the soil.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
hazards and increase maintenance costs.

* The quality of roadbeds and road surfaces on the
Bouldercreek soil can be adversely affected by
frost action.

* Cutbanks can cave on the Marblecreek soil
because of the sandy substratum.

* The hazard of seepage may cause contamination of
nearby streams from sanitary facilities.

Management practices:

¢ Design and construct buildings, roads, and camp
areas to compensate for slope.

¢ Design and construct roads to compensate for large
stones.

* Design and construct buildings and roads on the
Bouldercreek soil to compensate for frost action.

* Excavations on the Marblecreek soil should be
designed to prevent cutbanks from caving.

* Design and construct sanitary facilities to
compensate for the hazard of seepage.

Interpretive Groups

Capability class: Vle

15—Bouldercreek-Marblecreek
association, 35 to 65 percent slopes

Composition

Bouldercreek and similar soils: 45 percent
Marblecreek and similar soils: 35 percent
Contrasting inclusions: 20 percent

Bouldercreek
Setting

Landscape position: North-facing mountain slopes
Slope range: 35 to 65 percent

Slope features: Concave to convex

Elevation: 2,600 to 4,800 feet

Mean annual precipitation: 35 to 45 inches

37

Mean annual air temperature: 42 to 44 degrees F
Frost-free period: 60 to 90 days

Typical Profile

Organic mat—2.5-inches thick

0 to 2 inches—pale brown silt loam

2 to 15 inches—light yellowish brown silt ioam

15 to 26 inches—light yellowish brown very gravelly
loam

26 to 60 inches—mixed very pale brown and pink
extremely gravelly sandy loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
schist or quartzite bedrock with a thick mantle of
volcanic ash

Permeability: Moderate in the upper part and
moderately rapid below

Available water capacity: Low

Potential rooting depth: More than 60 inches

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Marblecreek
Setting

Landscape position: South-facing mountain slopes
Slope range: 35 to 65 percent

Slope features: Convex

Elevation: 2,600 to 5,000 feet

Mean annual precipitation: 35 to 45 inches

Mean annual air temperature: 43 to 46 degrees F
Frost-free period: 90 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 3 inches—brown gravelly silt loam

3 to 11 inches—light yellowish brown gravelly silt loam

11 to 25 inches—very pale brown very gravelly sandy
loam

25 to 44 inches—pink extremely gravelly sandy loam

44 to 60 inches—pink extremely cobbly loamy sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
schist or quartzite bedrock with a mantle of
volcanic ash

Permeability: Moderate in the upper part and rapid
below .

Available water capacity: Low
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Potential rooting depth: More than 60 inches
Rate of surface runoff: Medium to rapid
Hazard of water erosion: Moderate

Inclusions

Contrasting inclusions:

* Soils similar to Marblecreek soils on south-facing
convex slopes that have bedrock at depths of 40
to 60 inches

» Nakarna soils on north-facing slopes

* Flewsie soils on foothills at lower elevations

 Areas of rock outcrop

¢ Rubble land

Use and Management

Major current uses:
* Timber production
* Livestock grazing
» Recreation

* Wildlife habitat

» Watershed

Woodland

Bouldercreek

Woodland suitability subclass: 9R
Trees suitable for planting: Grand fir and Douglas-fir
Mean site index:
Grand fir—89 (50-year site curve)
Western white pine—96 (50-year site curve)
Douglas-fir—80 (50-year site curve)
Western larch—65 (50-year site curve)
Estimated average annual production (CMAI):
Grand fir—131 cubic feet at 97 years of age
Waestern white pine—186 cubic feet at 90 years of
age
Douglas-fir—81 cubic feet at 97 years of age
Western larch—91 cubic feet at 70 years of age
Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
grand fir, western white pine, western larch,
Douglas-fir, lodgepole pine, wild ginger, queencup
beadlily, goldthread, and oneleaf foamflower

Marblecreek

Woodland suitability subclass: 10R
Trees suitable for planting: Grand fir and Douglas-fir
Mean site index:
Grand fir—97 (50-year site curve)
Douglas-fir—79 (50-year site curve)
Western larch—72 (50-year site curve)
Estimated average annual production (CMAI):
Grand fir—147 cubic feet at 91 years of age
Douglas-fir—79 cubic feet at 98 years of age
Western larch—105 cubic feet at 70 years of age

Soil Survey

Dominant vegetation in potential natural plant
community: Grand fir, Douglas-fir, western larch,
ponderosa pine, western white pine, queencup
beadlily, myrtle pachystima, longtube twinflower,
and goldthread

Management limitations:

* Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

* Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

* The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

* When openings are made in the canopy, invading
brushy plants can delay natural reforestation on
the Marblecreek soil.

* Road cutbanks on the Marblecreek soil are
occasionally subject to caving.

Management practices:

* Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

e Prepare the site carefully on the Marblecreek soil to
control competing brushy vegetation.

* Stabilize road cutbanks on the Marblecreek soil to
avoid the hazard of caving.

Grazeable Understory

Bouldercreek

Common forest understory plants: Starry false
Solomon's seal, American trailplant, Columbia
brome, goldthread, Oregon fairybells, oneleaf
foamflower, queencup beadlily, violet, western
rattlesnake plantain, and wild ginger.

Total production of air-dry vegetation (pounds per
acre): 100

Livestock grazing:

¢ This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,000 pounds of air-dry forage per
acre to less than 100 pounds per acre as the
canopy closes.
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Marblecreek

Common forest understory plants: Starry false
Solomon'’s seal, Rocky Mountain maple, baldhip
rose, Saskatoon serviceberry, white spirea, myrtle
pachystima, queencup beadlily, common
snowberry, longtube twinflower, Piper's anemone,
goldthread, Columbia brome, and American
trailplant

Total production of air-dry vegetation (pounds per
acre): 250

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 10 to 20 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 250 pounds per acre as the
canopy closes.

Management limitations:

« Slope may cause livestock distribution problems.

* Thick brush on the Marblecreek soil can invade
when the canopy is opened and may limit forage
and access by livestock.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

* Manage trees and shrubs on the Marblecreek soil
by clearing or thinning to create open areas for
forage production.

Building Site and Recreational Development

Management limitations:

¢ Slope limits the use of construction equipment.

* Excavation is hampered by stones and cobbles in
the soil. .

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
hazards and increase maintenance costs.

¢ Road cutbanks on the Marblecreek soil are subject
to caving.

Management practices:

* Design and construct roads and trails to
compensate for the steepness of slope and large
stones.

* Avoid excessive damage to the sail and to the
vegetation downslope from road-building sites by
removing excavated waste material.

¢ Excavations should be designed to prevent
cutbanks from caving on the Marblecreek soil.

Watershed

* Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

* Because of the risk of seepage, avoid the use of
hazardous materials near streams to preserve
water quality.

Interpretive Groups
Capability class: Vlle

16—Bouldercreek, high precipitation-
Marblecreek association,
35 to 65 percent slopes

Composition

Bouldercreek and similar soils: 50 percent
Marblecreek and similar soils: 30 percent
Contrasting inclusions: 20 percent

Bouldercreek, high precipitation
Setting

Landscape position: North-facing mountain slopes
Slope range: 35 to 65 percent

Slope features: Concave to convex

Elevation: 2,600 to 4,800 feet

Mean annual precipitation: 40 to 50 inches

Mean annual air temperature: 42 to 44 degrees F
Frost-free period: 60 to 90 days

Typical Profile

Organic mat—2.5-inches thick

0 to 2 inches—pale brown silt loam

2 to 15 inches—Ilight yellowish brown silt loam

15 to 26 inches—light yellowish brown very graveily
loam

26 to 60 inches—mixed very pale brown and pink
extremely gravelly sandy loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
schist or quartzite bedrock with a thick mantle of
volcanic ash

Permeability: Moderate in the upper part and
moderately rapid below

Available water capacity: Low

Potential rooting depth: More than 60 inches

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate
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Marblecreek
Setting

Landscape position: South-facing mountain slopes
Slope range: 35 to 65 percent

Slope features: Convex

Elevation: 2,600 to 5,000 feet

Mean annual precipitation: 40 to 50 inches

Mean annual air temperature: 43 to 46 degrees F
Frost-free period: 90 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 3 inches—brown gravelly silt loam

3 to 11 inches—light yellowish brown gravelly silt loam

11 to 25 inches—very pale brown very gravelly sandy
foam

25 to 44 inches—pink extremely gravelly sandy loam

44 to 60 inches—pink extremely cobbly loamy sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
schist or quartzite bedrock with a mantle of
volcanic ash

Permeability: Moderate in the upper part and rapid
below

Available water capacity: Low

Potential rooting depth: More than 60 inches

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Inclusions

Contrasting inclusions:

» Nakarna, high precipitation soils on north-facing
slopes

* Flewsie, high precipitation soils on foothills

¢ Areas of rock outcrop

¢ Rubble land

Use and Management

Major current uses:
e Timber production
s Livestock grazing
¢ Recreation

* Wildlife habitat

» Watershed

Woodland

Bouldercreek, high precipitation

Woodiand suitability subclass: 9R
Trees suitable for planting: Grand fir, western white
pine, and Douglas-fir

Soil Survey

Mean site index:
Grand fir—89 (50-year site curve)
Western white pine—96 (50-year site curve)
Douglas-fir—80 (50-year site curve)
Western larch—65 (50-year site curve)
Estimated average annual production (CMAI):
Grand fir—131 cubic feet at 97 years of age
Western white pine—186 cubic feet at 90 years of
age
Douglas-fir—81 cubic feet at 97 years of age
Western larch-—91 cubic feet at 70 years of age
Dominant vegetation in potential natural plant
community: Western red cedar, grand fir, western
white pine, western larch, Douglas-fir, wild ginger,
queencup beadlily, longtube twinflower,
goldthread, and Rocky Mountain maple

Marblecreek

Woodland suitability subclass: 10R
Trees suitable for planting: Grand fir and Douglas-fir
Mean site index:
Grand fir—97 (50-year site curve)
Douglas-fir—79 (50-year site curve)
Western larch—72 (50-year site curve)
Estimated average annual production (CMAI):
Grand fir—147 cubic feet at 91 years of age
Douglas-fir—79 cubic feet at 98 years of age
Western larch—105 cubic feet at 70 years of age
Dominant vegetation in potential natural plant
community: Grand fir, Douglas-fir, western larch,
ponderosa pine, western white pine, queencup
beadiily, myrtle pachystima, common snowberry,
longtube twinflower, and goldthread

Management limitations:

* Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

» Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

* The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

* Road cutbanks are occasionally subject to caving
on the Marblecreek soil.

* When openings are made in the canopy, invading
brushy plants can delay natural reforestation on
the Marblecreek soil.

Management practices:

* Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.
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¢ Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

« Stabilize road cutbanks on the Marblecreek soil to
avoid the hazard of caving.

* Prepare the site carefully to control competing
brushy vegetation on the Marblecreek soil.

Grazeable Understory

Bouldercreek, high precipitation

Common forest understory plants: Starry false
Solomon's seal, American trailplant, Columbia
brome, goldthread, Oregon fairybells, iongtube
twinflower, Rocky Mountain maple, queencup
beadlily, violet, western rattlesnake plantain, and
wild ginger

Total production of air-dry vegetation (pounds per
acre): 100

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,000 pounds of air-dry forage per
acre to less than 100 pounds per acre as the
canopy closes.

Marblecreek soil

Common forest understory plants: Starry false
Solomon's seal, Rocky Mountain maple, baldhip
rose, Saskatoon serviceberry, white spirea, myrtle
pachystima, queencup beadlily, commaon
snowberry, longtube twinflower, Piper's anemone,
goldthread, Columbia brome, and American
trailplant

Total production of air-dry vegetation (pounds per
acre): 250

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 10 to 20 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 250 pounds per acre as the
canopy closes.

Management limitations:

* Slope may cause livestock distribution problems.

* Thick brush on the Marblecreek soil can invade
when the canopy is opened and may limit forage
and access by livestock.

Management practices:

e Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

¢ Manage trees and shrubs on the Marblecreek soil
by clearing or thinning to create open areas for
forage production.

Building Site and Recreational Development

Management limitations:

* Slope limits the use of construction equipment.

* Road cutbanks are subject to caving on the
Marblecreek soil.

¢ Excavation is hampered by stones and cobbles in
the soil.

e Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
and trail hazards and increase maintenance costs.

Management practices:

* Design and construct roads and trails to
compensate for the steepness of slope.

¢ Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

 Design and construct roads and trails to
compensate for large stones.

e Excavations should be designed to prevent
cutbanks from caving on the Marblecreek soil.

Watershed

* Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

* Because of the risk of seepage, avoid the use of
hazardous materials near streams to preserve
water quality.

Interpretive Groups

Capability class: Vlle

17—Clarkia silt loam,
0 to 2 percent slopes

Composition

Clarkia and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Landscape position: Flood plains, drainageways, and
low stream terraces

Slope range: 0 to 2 percent

Slope features: Concave



42

Elevation: 2,700 to 3,200 feet

Mean annual precipitation: 35 to 45 inches

Mean annual air temperature: 43 to 46 degrees F
Frost-free period: 80 to 110 days

Typical Profile

0 to 8 inches—grayish brown silt loam

8 to 15 inches—light yellowish brown silt loam

15 to 32 inches—mottled very pale brown and pale
yellow silty clay loam and silt loam

32 to 60 inches—mottled pale yellow and light gray silt
loam and silty clay loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Alluvium derived from mixed sources
Permeability: Moderately slow
Available water capacity: Very high
Potential rooting depth: 60 inches or more
Rate of surface runoff: Slow
Hazard of water erosion: Slight
Depth to seasonal high water table: 18 to 24 inches—
February through June; 24 to more than
60 inches—Rest of year
Hazard of flooding: Frequent: Brief—February to May

Inclusions

Contrasting inclusions:

* Pokey soils on flood plains and low stream terraces
along meander points of streams

» Mazie soils on lower positions of flood plains

* Helmer soils on higher terraces

Use and Management

Major current uses:

* Hayland

* Pastureland (fig. 9)
¢ Recreation

* Wildlife habitat

Hayland and Pastureland

» Adapted improved forage plants are timothy,
orchardgrass, tall fescue, smooth brome, clover,
reed canarygrass.

Management limitations:

¢ Wetness limits the choice of plants and the period of
cutting or grazing, and increases the risk of
winterkill.

* Grazing when the soil is wet results in compaction
of the surface layer, poor tilth, and lower forage
production.

* Providing drainage is difficult because most areas
are seasonally flooded.

Soil Survey

Management practices:

* Seed only forage plants that tolerate periodic
inundation and seasonal wetness.

* Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand
trampling by livestock.

* Use open ditches or tile drains to remove water on
or near the surface.

* Provide water control structures to reduce the risk
of flooding.

Building Site and Recreational Development

Management limitations:

¢ Seasonal flooding and wetness restrict building site
and recreational development.

* The quality of roadbeds and road surfaces can be
adversely affected by frost action and low soil
strength.

* Septic tank absorption fields can be expected to
function poorly because of seasonal wetness and
flooding.

Management practices:

¢ Design and construct buildings and roads to
compensate for flooding, seasonal wetness, low
soil strength, and frost action.

* Reduce wetness by providing suitably designed
drainage ditches or tile drains.

* Provide a stable base and an adequate wearing
surface on roads to improve trafficability when wet.

» Construct roads with heavy base rock for year-
round use.

* Reduce the risk of flooding by constructing levees
and channels that have outlets for floodwater and
by locating structures above the expected flood
level.

Interpretive Groups

Capability class: Vw

18—Daveggio silt loam,
15 to 35 percent slopes

Composition

Daveggio and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: North-facing mountain ridges
Slope range: 15 to 35 percent

Slope features: Convex to concave

Elevation: 4,800 to 5,500 feet

Mean annual precipitation: 40 to 55 inches
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Figure 9.—An area of Clarkia silt loam, 0 to 2 percent slopes, used for pasture. Nakarna silt loam, 35 to 65 percent slopes, is on the
foothllis in the background.

Mean annual air temperature: 38 to 42 degrees F
Frost-free period: 30 to 60 days

Typical Profile

Organic mat—1.75-inches thick

0 to 9 inches—grayish brown silt loam

9 to 21 inches—brown and pale brown silt loam

21 to 41 inches—light yellowish brown and very pale
brown loam

41 to 50 inches—very pale brown gravelly sandy loam

50 inches—highly weathered soft micaceous schist

Soil Properties and Qualities

Depth class: Deep (40 to 60 inches)
Drainage class: Well drained

Parent material: Weathered material derived from*
micaceous schist with a thick mantle of volcanic
ash

Permeability: Moderate in the upper part and
moderately rapid below to soft bedrock

Available water capacity: Moderate

Potential rooting depth: 40 to 60 inches

Rate of surface runoff: Medium

Hazard of water erosion: Slight in surface layers and
severe in subsoil

Inclusions

Contrasting inclusions:
* Vaywood soils on north-facing convex slopes
¢ Latour soils on steeper north-facing convex slopes
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* Bouldercreek soils on mountain slopes at lower
elevations

* Nakarna soils on mountain siopes at lower
elevations

Use and Management

Major current uses:
¢ Timber production
¢ Wildlife habitat

¢ Recreation

e Watershed
Potential uses:

e Livestock grazing

Woodland

Woodland suitability subclass: 7A

Trees suitable for planting: Subalpine fir and
Engelmann spruce

Mean site index:

Subalpine fir—94 (100-year site curve)
Grand fir—78 (50-year site curve)
Engelmann spruce—=88 (100-year site curve)

Estimated average annual production (CMAI):
Subalpine fir—96 cubic feet at 90 years of age
Grand fir—110 cubic feet at 108 years of age
Engelmann spruce—88 cubic feet at 90 years of

age

Dominant vegetation in potential natural plant
community: Subalpine fir, grand fir, Douglas-fir,
western larch, Engelmann spruce, rustyleaf
menziesia, big blueberry, common beargrass, and
queencup beadlily. Some areas also have
mountain hemlock.

Management limitations:

* When wet, unsurfaced roads and skid trails are
slippery and unstable. They may be impassable
during rainy periods.

 Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

¢ When openings are made in the canopy, invading
brushy plants can delay natural reforestation.

Management practices:

+ Use conventional equipment in harvesting timber.

¢ Logging roads require suitable surfacing and a
stable base for use during wet periods.

¢ Roads and skid trails should be stabilized by
installing rolling dips or water bars, seeding, slash
windrows, erosion blankets, or mulching. These
are needed to prevent erosion and sediment
delivery. .

» Prepare the site carefully to control competing
brushy vegetation.

Soil Survey

Grazeable Understory

Common forest understory plants: Rustyieaf
menziesia, common beargrass, big blueberry,
Utah honeysuckle, western rattlesnake plantain,
darkwoods violet, sidebells shinleaf, common
prince's pine, myrtle pachystima, Piper's
anemone, and queencup beadlily

Total production of air-dry vegetation (pounds per
acre): 400

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 10 to 20 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,200 pounds of air-dry forage per
acre to less than 400 pounds per acre as the
canopy closes.

Management limitations:

» Cold temperatures and a short growing season limit
the kind of forage plants that will grow on this unit.

 Thick brush can invade when the canopy is opened
and may limit forage and access by livestock.

Management practices:

* This unit is best suited for livestock grazing during
summer and early fall because cold temperatures
delay production of forage.

* Manage trees and shrubs by clearing or thinning to
create open areas for forage production.

Building Site and Recreational Development

Management limitations:

» Slope limits the use of the steeper areas of this unit
for site development.

¢ Excavation increases the risk of water erosion.

» Unsurfaced access roads are subject to rilling and
gullying and are slippery when wet.

¢ Road cutbanks are subject to erosion.

¢ The quality of roadbeds and road surfaces can be
adversely affected by frost action.

Management practices:

* Design and construct roads, trails, and camp areas
to compensate for slope.

* Provide a stable base and an adequate wearing
surface on roads to improve trafficability when wet.

¢ Design and build structures and roads to
compensate for frost action.

* Design roads to control surface runoff and stabilize
cut-and-fill slopes.

* Road surfaces should be graveled, and cut-and-fill
slopes should be stabilized by seeding, mulching,
or erosion mats. The subsoil is very erodible.
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Watershed

¢ Manage this unit to keep soil erosion to a minimum,
which helps maintain its value as watershed.

* Minimize soil erosion by careful management of
timber and understory vegetation.

Interpretive Groups

Capability class: Ve

19—Dorb stony silt loam,
35 to 65 percent slopes

Composition

Dorb and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: North-facing canyonsides and
escarpments

Slope range: 35 to 85 percent

Slope features: Convex

Elevation: 2,200 to 3,200 feet

Mean annual precipitation: 30 to 35 inches

Mean annual air temperature: 42 to 45 degrees F

Frost-free period: 80 to 110 days

Typical Profile

Organic mat—2.5-inches thick

0 to 3 inches—yellowish brown stony silt loam

3 to 13 inches—light yellowish brown cobbly silt loam

13 to 34 inches—light yellowish brown very stony silt
loam and extremely stony silt loam

34 to 50 inches—light yellowish brown extremely
stony loam

50 inches—hard, fractured basalt bedrock

Soil Properties and Qualities

Depth class: Deep (40 to 60 inches)

Drainage class: Well drained

Rock fragments on surface: 0.01 to 0.1 percent
Parent material: Volcanic ash overlying basalt
Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 40 to 60 inches

Rate of surface runoff: Medium to rapid
Hazard of water erosion: Moderate

Inclusions

Contrasting inclusions:

* Agatha soils on east- and west-facing escarpments
and canyonsides

* Honeyjones soils on north-facing mountain slopes
and canyonsides
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* Ahrs soils on east- and west-facing mountain slopes
and canyonsides

¢ Soils similar to Dorb soils with basalt bedrock at 20
to 40 inches on convex slopes and ridges

 Areas of rock outcrop on convex slopes and ridges

Use and Management

Major current uses:
* Timber production
* Livestock grazing
* Recreation

» Wildlife habitat

Woodland

Woodland suitability subclass: 8R

Trees suitable for planting: Douglas-fir, grand fir, and
western white pine

Mean site index:

Western white pine—66 (50-year site curve)
Grand fir—83 (50-year site curve)
Douglas-fir—77 (50-year site curve)

Estimated average annual production (CMAI):

Western white pine—128 cubic feet at 105 years
of age

Grand fir—120 cubic feet at 104 years of age

Douglas-fir—75 cubic feet at 99 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, lodgepole pine, queencup beadlily, myrtle
pachystima, longtube twinflower, and goldthread

Management limitations:

¢ Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

« Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

* The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

* When building logging roads, the deep cuts needed
to level the road surface can expose hard bedrock
that is difficult to excavate.

Management practices:

+ Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

 Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

* Design and construct logging roads to compensate
for limited depth to bedrock.
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Grazeable Understory

Common forest understory plants: Darkwoods violet,
goldthread, myrtle pachystima, longtube
twinflower, oneleaf foamflower, queencup beadlily,
bunchberry dogwood, common prince's pine,
common snowberry, big blueberry, shinyleaf
spirea, starry false Solomon's seal, and western
rattlesnake plantain

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

 This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,000 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Management limitations:

« Slope may cause livestock distribution problems.

Management practices:

¢ Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

Building Site and Recreational Development

Management limitations:

 Steepness of slope limits the use of this unit for
building site development.

» Slope limits the use of construction equipment.

» Excavation is hampered by stones and cobbles in
the soil and limited depth to bedrock.

» Unless an adequate wearing surface is maintained,
stones and cobbles in the soil create road and trail
hazards and increase maintenance costs.

Management practices:

¢ Design and construct roads to compensate for the
steepness of slope, large stones, and limited
depth to bedrock.

Interpretive Groups

Capability class: Vlle

20—Dumps, Mine-Aquic Udifluvents
complex, 0 to 4 percent slopes

Composition

Dumps, Mine: 50 percent
Aquic Udifluvents: 30 percent
Contrasting inclusions: 20 percent

Soil Survey

Setting

Landscape position: Low stream terraces

Slope range: 0 to 4 percent

Slope features: Concave to convex

Elevation: 2,600 to 3,000 feet

Mean annual precipitation: 40 to 45 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 70 to 100 days

Mine Dumps

» Mine dumps consists of areas of uneven
accumulations or piles of waste rock from mine
dredging.

* Mine dumps are incapable of supporting plants
without major reclamation.

Aquic Udifluvents

Typical Profile

0 to 6 inches—pale brown silt l[oam
6 to 60 inches—stratified, variegated silt loam to
extremely cobbly coarse sand

Soil Properties and Qualities

Depth class: Moderately deep to sand, gravel, and
cobbles

Drainage class: Somewhat poorly drained

Parent material: Mixed alluvium derived from
metasedimentary rocks mixed with slickens and
mine tailings in some areas

Permeability: Moderate or moderately rapid in the
upper part and moderate to very rapid below

Available water capacity: Low

Potential rooting depth: 20 to 40 inches

Rate of surface runoff: Slow

Hazard of water erosion: Slight

Depth to seasonal high water table: 18 to 24 inches—
February through May; 24 to more than 60
inches—Rest of year

Hazard of flooding: Occasional: Brief—February
through May

Inclusions

Contrasting inclusions:

* Typic Fluvaquents on lower positions in meander
channels on low stream terraces

» Aquic Udifluvents, protected on higher, developed
areas

e Udarents on higher, reclaimed areas

Use and Management

Major current uses:
e Rock quarries
¢ Mining activities
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* Recreation
¢ Homesites

Vegetation

Aquic Udifluvents

Present vegetation: Black cottonwood, willow, western
river alder, redosier dogwood, black hawthorn,
Indianhemp dogbane, common tansy, Canada
goldenrod, Columbia brome, and redtop

¢ Approximately 55 percent of this unit is devoid of
vegetation.

Management limitations:

* Cobbles and stones limit the kind and amount of
vegetation produced on this unit.

* Seeding and ptanting for reclamation are limited by
severe droughtiness during summer months and
flooding in some areas.

Management practices:

* Reshaping and addition of suitable topsoil are
needed on areas of mine dumps to establish a
plant cover.

* Use plants that tolerate severe droughtiness.

Building Site and Recreational Development

Management limitations:

* Areas of mine dumps are not suitable for building
site and recreational development without major

- reclamation.

* Stones and cobbles on the surface make the
construction of roads and trails difficult.

» Seasonal flooding and a high water table restrict
building site and recreational development in some
areas.

* Lawns, gardens, trees, and shrubs are affected by
the severe droughtiness.

» Cutbanks can cave because of the sandy and
gravelly substratum.

* Septic tank absorption fields can be expected to
function poorly because of seasonal wetness and
flooding in some areas.

* The risk of seepage and the hazard of polluting the
water supply limit the use of this unit as a septic
tank absorption field.

Management practices:

* Reshaping, stabilization, and addition of suitable
topsoil are needed on areas of mine dumps for
building site and recreational development.

¢ Reduce wetness on the Aquic Udifluvents by
providing suitably designed drainage ditches or tile
drains.

* Reduce the risk of flooding by constructing levees
and channels that have outlets for floodwater and
by locating structures above the expected flood
level.

* Design and construct sewage disposal systems to
compensate for wetness, flooding, and seepage.

* Design and construct buildings and roads to
compensate for wetness and flooding in low-lying
areas.

* Excavations should be designed to prevent
cutbanks from caving.

* Select adapted plants in establishing lawns, shrubs,
trees, and gardens.

 Suitable topsoil needs to be brought in to cover
reclaimed areas of mine dumps.

Interpretive Groups

Capability class:
Mine dumps—VIils
Aquic Udifluvents—IVw

21—Flewsie silt loam,
35 to 65 percent slopes

Composition

Flewsie and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: Foothills

Slope range: 35 to 65 percent

Slope features: Concave to convex

Elevation: 3,000 to 4,000 feet

Mean annual precipitation: 40 to 45 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 70 to 90 days

Typical Profile

Organic mat—3-inches thick

0 to 4 inches—yellowish brown silt loam

4 to 15 inches—light yellowish brown siit loam

15 to 37 inches—pale brown and pale yellow fine
sandy loam

37 to 60 inches—Ilight gray loamy fine sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from fine-
grained quartzite with a thick mantle of volcanic
ash

Permeability: Moderate in the upper part and rapid
below

Available water capacity: High

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate in surface layer
and very severe in subsoil
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Inclusions

Contrasting inclusions:

¢ Bouldercreek soils on north-facing canyon slopes
» Marblecreek soils on south-facing convex slopes

* Keeler, warm soils on south-facing concave slopes
* Helmer soils on concave toeslopes

Use and Management

Major current uses:
e Timber production
* Livestock grazing
¢ Recreation

* Wildlife habitat

e Watershed

Woodland

Woodland suitability subclass: 9R

Trees suitable for planting: Western white pine and
grand fir

Mean site index:
Waestern white pine—76 (50-year site curve)
Grand fir—88 (50-year site curve)
Western larch—77 (50-year site curve)
Douglas-fir—80 (50-year site curve)

Estimated average annual production (CMAI):
Western white pine—146 cubic feet at 100 years

of age

Grand fir—129 cubic feet at 98 years of age
Western larch—116 cubic feet at 70 years of age
Douglas-fir—81 cubic feet at 97 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, western larch,
Douglas-fir, lodgepole pine, queencup beadlily,
goldthread, and longtube twinflower

Management limitations:

¢ Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

¢ Constructing roads at midslope results in large cuts
and fills, which increase the risk of erosion.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

* Road cutbanks are occasionally subject to caving.

Management practices:

¢ Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

¢ Roads and skid trails should be stabilized by
seeding, mulching, erosion blankets, installing
rolling dips or water bars, and in-sloping with cross
drains. These are needed to prevent erosion.

« Stabilize road cutbanks to avoid the hazard of
caving.

Soil Survey

Grazeable Understory

Common forest understory plants: Myrtle pachystima,
longtube twinflower, goldthread, bunchberry
dogwood, queencup beadlily, oneleaf foamflower,
darkwoods violet, big blueberry, shinyleaf spirea,
starry false Solomon's seal, common prince's
pine, common snowberry, and western rattlesnake
plantain

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,500 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Management limitations:

 Slope may cause livestock distribution problems.

Management practices:

» Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

Building Site and Recreational Development

Management limitations:

* Steepness of slope limits the use of this unit for
building site development.

* Slope limits the use of construction equipment.

* Excavation increases the risk of water erosion.

* Unsurfaced access roads are subject to rilling and
gullying.

* Road cutbanks are subject to caving and erosion.

Management practices: '

* Design and construct roads and trails to
compensate for the steepness of slope.

« Design roads to control surface runoff and stabilize
cut-and-fill slopes.

* Reduce the risk of erosion on steep cut-and-fill
slopes by establishing a plant cover on them.

» Excavations should be designed to prevent
cutbanks from caving.

Watershed

* Manage this unit to keep sail erosion to a minimum,
which helps maintain its value as watershed.

* Minimize soil erosion by careful management of
timber and understory vegetation.

* Because of the risk of seepage, avoid the use of
hazardous materials near streams to preserve
water quality.
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Interpretive Groups

Capability class: Vile

22—Flewsie silt loam, high precipitation,
35 to 65 percent slopes

Composition

Flewsie and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: Foothills

Slope range: 35 to 65 percent

Slope features: Concave to convex

Elevation: 3,300 to 4,700 feet

Mean annual precipitation: 45 to 50 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 70 to 90 days

Typical Profile

Organic mat—3-inches thick

0 to 4 inches—yellowish brown silt loam

4 to 15 inches—Iight yellowish brown silt loam

15 to 37 inches—pale brown and pale yellow fine
sandy loam

37 to 60 inches—light gray loamy fine sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from fine-
grained quartzite with a thick mantle of volcanic
ash

Permeability: Moderate in the upper part and rapid
below

Available water capacity: High

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate in surface layers
and very severe in subsoil

Inclusions

Contrasting inclusions:

» Bouldercreek, high precipitation soils on north-
facing canyon slopes

* Marblecreek soils on south-facing convex slopes

* Nakarna, high precipitation soils on similar
landscape positions

Use and Management

Major current uses:
¢ Timber production
e Livestock grazing
* Recreation

* Wildlife habitat

* Watershed

Woodland

Woodland suitability subclass: 9R

Trees suitable for planting: Western white pine, grand
fir, and Douglas-fir

Mean site index:

Western white pine—76 (50-year site curve)
Grand fir—88 (50-year site curve)

Western larch—77 (50-year site curve)
Douglas-fir—80 (50-year site curve)

Estimated average annual production (CMAI):

Western white pine—146 cubic feet at 100 years
of age

Grand fir—129 cubic feet at 98 years of age

Western larch—116 cubic feet at 70 years of age

Douglas-fir—81 cubic feet at 97 years of age

Dominant vegetation in potential natural plant
community: Western red cedar, western white
pine, grand fir, western larch, Douglas-fir,
queencup beadlily, goldthread, wild ginger,
longtube twinflower, and Rocky Mountain map'e

Management limitations:

¢ Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

¢ Constructing roads at midslope results in large cuts
and fills, which increase the risk of erosion.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

* Road cutbanks are occasionally subject to caving.

Management practices:

* Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

* Roads and skid trails should be stabilized by
seeding, mulching, erosion blankets, installing
rolling dips or water bars, and in-sloping with cross
drains. These are needed to prevent erosion and
sediment delivery.

* Stabilize road cutbanks to avoid the hazard of
caving.

Grazeable Understory

Common forest understory plants: Myrtle pachystima,
longtube twinflower, wild ginger, western

rattlesnake plantain, big blueberry, Rocky
Mountain maple, darkwoods violet, goldthread,
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qgueencup beadlily, starry false Solomon's seal,
and common prince's pine

Total production of air-dry vegetation (pounds per
acre): 100

Livestock grazing:

 This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,000 pounds of air-dry forage per
acre to less than 100 pounds per acre as the
canopy closes.

Management limitations:

¢ Slope may cause livestock distribution problems.

Management practices:

* Fences, stock trails, water developments, salting, .
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

Building Site and Recreational Development

Management limitations:

* Slope limits the use of construction equipment.

¢ Road cutbanks are subject to caving and erosion.

» Unsurfaced access roads are subject to rilling and
gullying.

Management practices:

* Design and construct roads and trails to
compensate for the steepness of slope.

+ Design roads to control surface runoff and stabilize
cut-and-fill slopes.

« Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

* Reduce the risk of erosion on steep cut-and-fill
slopes by establishing a pfant cover on them.

Watershed

¢ Manage this unit to keep soil erosion to a minimum,
which helps maintain its value as watershed.

+ Minimize soil erosion by careful management of
timber and understory vegetation.

» Because of the risk of seepage, avoid the use of
hazardous materials near streams to preserve
water quality.

(nterpretive Groups

Capability class: Vlle

Soil Survey

23—Flewsie-Helmer silt loams,
15 to 35 percent slopes

Composition

Flewsie and similar soils: 45 percent
Helmer and similar soils: 30 percent
Contrasting inclusions: 25 percent

Flewsie
Setting

Landscape position: Foothills

Slope range: 15 to 35 percent

Slope features: Convex

Elevation: 2,800 to 3,800 feet

Mean annual precipitation: 40 to 45 inches

Mean annual air temperature: 42 to 44 degrees F
Frost-free period: 70 to 90 days

Typical Profile

Organic mat—3-inches thick

0 to 4 inches—yellowish brown silt loam

4 to 15 inches—light yellowish brown silt loam

15 to 37 inches—pale brown and pale yellow fine
sandy loam

37 to 60 inches—light gray loamy fine sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from fine-
grained quartzite with a thick mantle of volcanic
ash

Permeability: Moderate in the upper part and rapid
below

Available water capacity: High

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium

Hazard of water erosion: Slight in surface layer and
severe in subsoil

Helmer

Position on landscape: Toeslopes and dissected
terraces

Slope range: 15 to 25 percent

Slope features: Concave to plane, hilly

Elevation: 2,800 to 3,600 feet

Mean annual precipitation: 40 to 45 inches

Mean annual air temperature: 42 to 44 degrees F

Frost-free period: 70 to 90 days
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Typical Profile

Organic mat—2-inches thick

0 to 3 inches—brown silt loam

3 to 15 inches—light yellowish brown silt loam

15 to 18 inches—pale brown silt loam

18 to 38 inches—mixed pale brown, very pale brown,
and light gray dense silt loam

38 to 60 inches—pale brown silt loam

Soil Properties and Qualities

Depth class: Shallow to a fragipan

Drainage class: Moderately well drained

Parent material: Loess deposits overlying basalt or old
alluvium, with a thick mantle of volcanic ash

Permeability: Very slow

Available water capacity: Moderate

Potential rooting depth: 14 to 20 inches

Rate of surface runoff: Rapid

Hazard of water erosion: Severe

- Depth to perched water table: 12 to 18 inches—

February to April

Inclusions

Contrasting inclusions:

* Flewsie soils adjacent to drainageways that have
slopes of more than 35 percent

* Hobo soils on dissected terraces and convex
toeslopes

* Bouldercreek soils on steeper north-facing slopes

* Keeler, warm soils on steeper south-facing slopes

Use and Management

Major current uses:
* Timber production
* Livestock grazing
* Recreation

* Wildlife habitat
Potential Uses:

¢ Homesites

Woodland

Flewsie

Woodland suitability subclass: 9A

Trees suitable for planting: Grand fir and western
white pine

Mean site index:
Western white pine—76 (50-year site curve)
Grand fir—88 (50-year site curve)

Western larch—77 (50-year site curve)
Douglas-fir—80 (50-year site curve)
Estimated average annual production (CMAI):
Western white pine—146 cubic feet at 100 years
of age
Grand fir—129 cubic feet at 98 years of age
Western larch—116 cubic feet at 70 years of age
Douglas-fir—81 cubic feet at 97 years of age
Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, western larch,
Douglas-fir, lodgepole pine, queencup beadlily,
goldthread, and longtube twinflower

Helmer

Woodland suitability subclass: 8D

Trees suitable for planting: Western white pine and
grand fir

Mean site index:

Western white pine—84 (50-year site curve)
Grand fir—82 (50-year site curve)
Douglas-fir—75 (50-year site curve)

Estimated average annual production (CMAI):

Western white pine—162 cubic feet at 100 years
of age

Grand fir—118 cubic feet at 105 years of age

Douglas-fir—71 cubic feet at 100 years

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, western larch,
Douglas-fir, lodgepole pine, queencup beadlily,
goldthread, and longtube twinflower.

Management limitations:

* The seasonal perched water table of the Helmer soil
restricts the use of equipment to periods when the
soil is dry or frozen.

* Using wheeled and tracked equipment on wet soil
produces ruts, compacts the soil, and damages
tree roots.

¢ When wet, unsurfaced roads and skid trails on the
Helmer soil are slippery and unstable. They may
be impassable during rainy periods.

* Road cutbanks are subject to slumping when
saturated.

» Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

* During periods of heavy rainfall and snowmelt, the
perched water table in the Helmer soil is high for a
period of time. Trees commonly are subject to
windthrow because the soil is saturated during
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these periods, and roots are limited by the
cemented and compacted layer in the soil.

Management practices:

» To reduce compaction and rutting on the Helmer
soil, use suitable methods of harvest, lay out skid
trails in advance, and harvest when the soil is dry
or frozen.

* Logging roads on the Helmer soil require suitable
surfacing and a stable base for use during wet
periods.

* Roads and skid trails should be stabilized by
installing rolling dips or water bars, seeding, slash
windrows, erosion blankets, or mulching. These
are needed to prevent erosion and sediment
delivery.

« Stabilize road cutbanks to avoid slumping onto
roadways.

Grazeable Understory

Common forest understory plants: Myrtle pachystima,
northern twinflower, goldthread, bunchberry
dogwood, queencup beadlily, starry false
Solomon's seal, cneleaf foamflower, darkwoods
violet, big blueberry, shinyleaf spirea, common
prince's pine, common snowberry, and western
rattlesnake plantain

Total production of air-dry vegetation (pounds per
acre):; 200

Livestock grazing:

» This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,500 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Management limitations:

» Grazing when the soil is wet results in compaction
of the surface layer, poor tilth, excessive runoff,
and lower forage production.

Management practices:

» Grazing should be delayed until the Helmer soil has
drained sufficiently and is firm enough to withstand
trampling by livestock.

Building Site and Recreational Development

Management limitations:

* Slope limits the use of the steeper areas of this unit
for site development.

¢ Slope in some areas may limit the use of
construction equipment.

» Excavation increases the risk of water erosion.

» Unsurfaced access roads are subject to rilling and

gullying.

Soil Survey

* Road cutbanks are subject to slumping, caving, and
erosion.

¢ The quality of roadbeds and road surfaces can be
adversely affected by frost action and the low soil
strength of the Helmer soil.

» Seasonal wetness on the Helmer soil restricts
building site and recreational development.

¢ The risk of seepage in the Flewsie soil and the
hazard of polluting the water supply [imit the use of
this unit as a septic tank absorption field.

» Septic tank absorption fields can be expected to
function poorly in the Helmer soil because of
seasonal wetness and the restricted permeability
of the soil.

Management practices:

* Design and construct buildings and roads to
compensate for slope and frost action.

e Design roads to control surface runoff and stabilize
cut-and-fill slopes.

Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

e Reduce the risk of erosion on steep cut-and-fill

slopes by establishing a plant cover on them.

* Because the soil is subject to slumping, especially
in the steeper areas, locate roads in the more
gently sloping areas and design road drainage
systems to minimize the risk of slumping.

» Design and construct septic tank absorption fields
on the Flewsie soil to compensate for slope and
the hazard of seepage.

» Design and construct septic tank absorption fields
on the Helmer soil to compensate for the slope,
restricted soil permeability, and perched water
table.

» Design and construct buildings and roads on
Helmer soil to compensate for low soil strength
and seasonal wetness.

¢ Provide a stable base and an adequate wearing
surface on roads to improve trafficability on the
Helmer soil when wet.

* Excavations on the Flewsie soil should be designed
to prevent cutbanks from caving.

Interpretive Groups
Capability class: Vie

24—Floodwood silt loam,
35 to 65 percent slopes

Composition

Floodwood and similar soils: 75 percent
Contrasting inclusions: 25 percent
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Setting

Landscape position: Foothills and mountains
Slope range: 35 to 65 percent

Slope features: Concave

Elevation: 2,400 to 4,600 feet

Mean annual precipitation: 55 to 65 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

Organic mat—2-inches thick

0 to 5 inches—brown silt loam

5 to 12 inches—light yellowish brown silt loam

12 to 38 inches—very pale brown loam

38 to 60 inches—pale yellow, light yellowish brown,
and very pale brown fine sandy loam, gravelly
loamy fine sand, and gravelly fine sandy loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

~ Drainage class: Well drained

Parent material: Weathered material derived from
anorthosite, schist, and gneiss with a mantle of
volcanic ash

Permeability: Moderately slow in the upper part and
moderately rapid to rapid below

Available water capacity: Moderate

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid to very rapid

Hazard of water erosion: Severe in surface and very
severe in subsoil

Inclusions

Contrasting inclusions:

¢ Garveson, high precipitation soils on north-, east-,
and west-facing convex slopes

» Keeler, warm soils on south-facing concave slopes

¢ Jacot soils on north-, east-, and west-facing convex
slopes at lower positions

 Bouldercreek soils on north-facing ridges and
canyonsides

Use and Management

Major current uses:
¢ Timber production
¢ Recreation

¢ Wildlife habitat

¢ Watershed

Woodland

Woodland suitability subclass: 10R
Trees suitable for planting: Western white pine and
grand fir

Mean site index:

Grand fir—96 (50-year site curve)

Estimated average annual production (CMAI):

Grand fir—145 cubic feet at 92 years of age

Dominant vegetation in potential natural plant
community: Western red cedar, western white
pine, grand fir, Douglas-fir, western larch, oakfern,
queencup beadlily, goldthread, bunchberry
dogwood, and wild ginger

Management limitations:

« Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

» Constructing roads at midslope results in large cuts
and fills, which increase the risk of erosion.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

+ When wet, unsurfaced roads and skid trails are
slippery and unstable. They may be impassable
during rainy periods.

» Unless an adequate wearing surface is maintained,
dusty conditions in summer create road hazards
and increase maintenance costs.

 Road cutbanks are occasionally subject to caving.

Management practices:

* Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

» Roads and skid trails should be stabilized by
seeding, mulching, erosion blankets, installing
rolling dips or water bars, and in-sloping with cross
drains. These are needed to prevent erosion and
sediment delivery.

* Logging roads require suitable surfacing and a
stable base for use during wet periods.

» Stabilize road cutbanks to avoid the hazard of
caving.

» Reduce dustiness in summer by surfacing logging
roads adequately.

Grazeable Understory

Common forest understory plants: Oakfern, queencup
beadlily, goldthread, bunchberry dogwood,
American maidenhair fern, common prince's pine,
Oregon fairybells, starry false Solomon's seal,
arrowleaf groundsel, oneleaf foamflower, longtube
twinflower, and wild ginger

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,100 pounds of air-dry forage per
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acre to less than 200 pounds per acre as the
canopy closes.

Management limitations:

« Slope may cause livestock distribution problems.

Management practices:

¢ Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

Building Site and Recreational Development

Management limitations:

* Slope limits the use of construction equipment.

¢ Excavation increases the risk of water erosion.

¢ Unsurfaced access roads are subject to rilling and
gullying and are slippery when wet.

* Road cutbanks are subject to erosion and caving.

* Unless an adequate wearing surface is maintained,
dusty conditions in summer create road hazards
and increase maintenance costs.

Management practices:

» Design and construct roads and trails to
compensate for the steepness of slope.

¢ Road surfaces should be graveled, and cut-and-fill
slopes should be stabilized by seeding, mulching,
or erosion mats. The subsoil is very erodible.

» Design access roads to control surface runoff on
the roadway.

* Provide a stable base and an adequate wearing

surface on roads to improve trafficability when wet.

e Reduce dustiness in summer by surfacing roads
adequately.

» Excavations should be designed to prevent
cutbanks from caving.

Watershed

¢ Manage this unit to keep soil erosion to a minimum,
which helps maintain its value as watershed.

¢ Minimize soil erosion by careful management of
timber and understory vegetation.

» Because of the risk of seepage, avoid the use of
hazardous materials near streams to preserve
water quality.

Interpretive Groups
Capability class: Vlle

25—Floodwood-Keeler, warm, silt loams,
15 to 35 percent slopes

Composition

Floodwood and similar soils: 50 percent
Keeler and similar soils: 30 percent
Contrasting inclusions: 20 percent

Soil Survey

Floodwood

Setting

Position on landscape: North-, east-, and west-facing
slopes of foothills

Slope range: 15 to 35 percent

Slope features: Concave

Elevation: 3,600 to 4,600 feet

Mean annual precipitation: 55 to 65 inches

Mean annual air temperature: 42 to 45 degrees F

Frost-free period: 80 to 110 days

Typical Profile

Organic mat—2-inches thick

0 to 5 inches—brown silt loam

5 to 12 inches—light yellowish brown silt loam

12 to 38 inches—very pale brown loam

38 to 60 inches—pale yellow, light yellowish brown,
and very pale brown gravelly fine sandy loam, fine
sandy loam, and gravelly loamy fine sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
anorthosite, schist, and gneiss with a mantle of
volcanic ash

Permeability: Moderately slow in the upper part and
moderately rapid to rapid below

Available water capacity: Moderate

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid

Hazard of water erosion: Moderate in surface layers
and severe in subsoil

Keeler, warm

Setting

Landscape position: South-facing slopes of foothills
Slope range: 15 to 35 percent

Slope features: Convex

Elevation: 3,600 to 4,600 feet

Mean annual precipitation: 55 to 65 inches

Mean annual air temperature: 43 to 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

Organic mat—2-inches thick

0 to 5 inches—pale brown silt loam

5 to 16 inches—light yellowish brown silt loam

16 to 36 inches—very pale brown silt loam and loam

36 to 60 inches—very pale brown and reddish yellow
sandy loam and sandy clay loam
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Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
granite with a mantle of loess and minor amounts
of volcanic ash

Permeability: Moderately slow

Available water capacity: High

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid

Hazard of water erosion: Severe

Inclusions

Contrasting inclusions:
* Odonnell soils on less sloping concave toeslopes
* Jacot soils on north-facing convex slopes

Use and Management

Major current uses:
¢ Timber production
¢ Recreation

¢ Wildlife habitat

¢ Watershed

Woodland

Floodwood

Woodland suitability subclass: 10A

Trees suitable for planting: Western white pine and
grand fir

Mean site index:
Grand fir—96 (50-year site curve)

Estimated average annual production (CMAI):
Grand fir—145 cubic feet at 92 years of age

Dominant vegetation in potential natural plant
community: Western red cedar, western white
pine, grand fir, Douglas-fir, western larch, oakfern,
queencup beadlily, goldthread, bunchberry
dogwood, and wild ginger

Keeler, warm

Woodland suitability subclass: 9A
Trees suitable for planting: Western white pine and
grand fir
Mean site index:
Western white pine—80 (50-year site curve)
Grand fir—88 (50-year site curve)
Western larch—71 (50-year site curve)
Estimated average annual production (CMAI):
Western white pine—154 cubic feet at 100 years
of age
Grand fir—129 cubic feet at 98 years of age
Western larch—103 cubic feet at 70 years of age
Dominant vegetation in potential natural plant
community: Western red cedar, western white

pine, grand fir, Douglas-fir, western larch,
lodgepole pine, queencup beadlily, starry false
Solomon's seal, goldthread, and longtube
twinflower

Management limitations:

¢ Road cutbanks on the Floodwood soil are
occasionally subject to caving.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

 Unless an adequate wearing surface is maintained,
dusty conditions in summer create road hazards
and increase maintenance costs.

* When wet, unsurfaced roads and skid trails are
slippery and unstable. They may be impassable
during rainy periods.

Management practices:

« Use conventional equipment in harvesting timber.

¢ Logging roads require suitable surfacing and a
stable base for use during wet periods.

Adequately designed road drainage reduces the risk
of gully erasion on the roadway.

Roads and skid trails should be stabilized by
installing rolling dips or water bars, seeding, slash
windrows, erosion blankets, or mulching. These
are needed to prevent erosion and sediment
delivery.

* Reduce dustiness in summer by surfacing logging

roads adequately.

» Stabilize road cutbanks on the Floodwood soil to
avoid the hazard of caving.

Grazeable Understory

Floodwood

Common forest understory plants: Oakfern, gueencup
beadlily, goldthread, arrowleaf groundsel, oneleaf
foamflower, longtube twinflower, bunchberry
dogwood, American maidenhair fern, common
prince's pine, Oregon fairybells, starry false
Solomon's seal, and wild ginger

Keeler, warm

Common forest understory plants: Longtube
twinflower, Columbia brome, starry false
Solomon's seal, darkwoods violet, baldhip rose,
Utah honeysuckle, western rattlesnake plantain,
common snowberry, goldthread, oneleaf
foamflower, queencup beadlily, common prince’s
pine, and dampwoods blueberry

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

» This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
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opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,200 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Building Site and Recreational Development

Management limitations:

* Slope limits the use of the steeper areas of this unit
for site development.

* Slope in some areas may limit the use of
construction equipment.

o Excavation increases the risk of water erosion.

* Unsurfaced access roads are subject to rilling and
gullying and are slippery when wet.

» The quality of roadbeds and road surfaces can be
adversely affected by frost action.

e The hazard of seepage may cause contamination of
nearby streams from sanitary facilities.

» Cutbanks can cave on the Floodwood soil because
of the sandy substratum.

» Unless an adequate wearing surface is maintained,
dusty conditions in summer create road hazards
and increase maintenance costs.

Management practices:

* Design and construct roads, trails, and camp areas
to compensate for slope.

* Provide a stable base and an adequate wearing
surface on roads to improve trafficability when wet.

* Reduce dustiness in summer by surfacing roads
adequately.

 Design roads to control surface runoff and stabilize
cut-and-fill slopes.

» Road surfaces should be graveled, and cut-and-fill
slopes should be stabilized by seeding, mulching,
or erosion mats. The subsoil is very erodible.

+ Design and build structures and roads to
compensate for frost action.

» Excavations on the Floodwood soil should be
designed to prevent cutbanks from caving.

» Design and construct sanitary facilities on the
Floodwood soil to compensate for the hazard of
seepage.

Watershed

¢ Manage this unit to keep soil erosion to a minimum,
which helps maintain its value as watershed.

* Minimize soil erosion by careful management of
timber and understory vegetation.

» Because of the risk of seepage on the Floodwood
soil, avoid the use of hazardous materials near
streams to preserve water quality.

Interpretive Groups

Capability class: Vle

Soil Survey

26—Floodwood-Keeler, warm, silt loams,
35 to 65 percent slopes

Composition

Floodwood and similar soils: 50 percent
Keeler and similar soils: 30 percent
Contrasting inclusions: 20 percent

Floodwood
Setting

Landscape position: North-, east-, and west-facing
mountain slopes

Slope range: 35 to 65 percent

Slope features: Concave

Elevation: 2,600 to 4,600 feet

Mean annual precipitation: 55 to 65 inches

Mean annual air temperature: 42 to 45 degrees F

Frost-free period.: 80 to 110 days

Typical Profile

Organic mat—2-inches thick

0 to 5 inches—brown silt loam

5 to 12 inches—light yellowish brown silt loam

12 to 38 inches—very pale brown loam

38 to 60 inches—pale yellow, light yellowish brown,
and very pale brown gravelly fine sandy loam, fine
sandy loam, and gravelly loamy fine sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
anorthosite, schist, and gneiss with a mantle of
volcanic ash

Permeability: Moderately slow in the upper part and
moderately rapid to rapid below

Available water capacity: Moderate

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid and very rapid

Hazard of water erosion: Severe in surface layers and
very severe in subsoil

Keeler, warm

Setting

Landscape position: South-facing mountain slopes
Slope range: 35 to 65 percent

Slope features: Convex

Elevation: 2,600 to 4,600 feet

Mean annual precipitation: 55 to 65 inches

Mean annual air temperature: 43 to 45 degrees F
Frost-free period: 80 to 110 days
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Typical Profile

Organic mat—2-inches thick

0 to 5 inches—pale brown silt loam

5 to 16 inches—light yellowish brown silt loam

16 to 36 inches—very pale brown silt loam and loam

36 to 60 inches—very pale brown and reddish yellow
sandy loam and sandy clay loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
granite with a mantle of loess and minor amounts
of volcanic ash

Permeability: Moderately slow

Available water capacity: High

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid to very rapid

Hazard of water erosion: Very severe

Inclusions

Contrasting inclusions:

* Garveson soils on north-, east-, and west-facing
convex slopes

* Odonnell soils on less sloping concave toeslopes

* Bouldercreek soils on north-facing convex ridges
and canyonsides

Use and Management

Major current uses:
¢ Timber production
¢ Recreation

* Wildlife habitat

* Watershed

Woodland

Floodwood

Woodland suitability subclass: 10R

Trees suitable for planting: Western white pine and
grand fir

Mean site index:
Grand fir—96 (50-year site curve)

Estimated average annual production (CMAI):
Grand fir—145 cubic feet at 92 years of age

Dominant vegetation in potential natural plant
community: Western red cedar, western white
pine, grand fir, Douglas-fir, western larch, oakfern,
queencup beadlily, goldthread, bunchberry
dogwood, and wild ginger

Keeler, warm

Woodland suitability subclass: 9R

57

Trees suitable for planting: Western white pine and
grand fir.
Mean site index:
Western white pine—80 (50-year site curve)
Grand fir—88 (50-year site curve)
Western larch—71 (50-year site curve)
Estimated average annual production (CMAI):
Woestern white pine—154 cubic feet at 100 years
of age
Grand fir—129 cubic feet at 98 years of age
Western larch—103 cubic feet at 70 years of age
Dominant vegetation in potential natural plant
community: Western red cedar, western white
pine, grand fir, Douglas-fir, western larch,
lodgepole pine, queencup beadlily, starry false
Solomon's seal, goldthread, and longtube
twinflower

Management limitations:

* Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

» Constructing roads at midslope results in large cuts
and fills, which increase the risk of erosion.

» Logging roads, steep yarding paths, skid trails, and

firebreaks are subject to rilling and gullying.

Road cutbanks on the Floodwood soil are

occasionally subject to caving.

* When wet, unsurfaced roads and skid trails are
slippery and unstable. They may be impassable
during rainy periods.

* Unless an adequate wearing surface is maintained,
dusty conditions in summer create road hazards
and increase maintenance costs.

Management practices:

 Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

* Roads and skid trails should be stabilized by
seeding, mulching, erosion blankets, installing
rolling dips or water bars, and in-sloping with cross
drains. These are needed to prevent erosion and
sediment delivery.

* |ogging roads require suitable surfacing and a
stable base for use during wet periods.

* Reduce dustiness in summer by surfacing logging
roads adequately.

* Stabilize road cutbanks on the Floodwood soil to
avoid the hazard of caving.

Grazeable Understory

Floodwood

Common forest understory plants: Oakfern, queencup
beadlily, goldthread, bunchberry dogwood,
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American maidenhair fern, common prince's pine,
Oregon fairybells, arrowieaf groundsel, oneleaf
foamflower, longtube twinflower, starry false
Solomon's seal, and wild ginger

Keeler, warm

Common forest understory plants: Columbia brome,
oneleaf foamflower, queencup beadlily,
goldthread, longtube twinflower, starry false
Solomon's seal, common prince's pine, western
rattlesnake plantain, darkwoods violet, common
snowberry, baldhip rose, Utah honeysuckle, and
dampwoods blueberry

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

* This.unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,200 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Management limitations:

* Slope may cause livestock distribution problems.

Management practices:

» Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

Building Site and Recreational Development

Management limitations:

* Slope limits the use of construction equipment.

» Excavation increases the risk of water erosion.

» Unsurfaced access roads are subject to rilling and
gullying and are slippery when wet.

* Road cutbanks are subject to caving on the
Floodwood soil.

 Unless an adequate wearing surface is maintained,
dusty conditions in summer create road hazards
and increase maintenance costs.

Management practices:

 Design and construct roads and trails to
compensate for the steepness of slope.

¢ Provide a stable base and an adequate wearing

surface on roads to improve trafficability when wet.

 Design roads to control surface runoff and stabilize
cut-and-fill slopes.

Road surfaces should be graveled, and cut-and-fill
slopes should be stabilized by seeding, mulching,
or erosion mats. The subsoil is very erodible.

* Reduce dustiness in summer by surfacing roads

adequately.

Soil Survey

» Excavations on the Floodwood soil should be
designed to prevent cutbanks from caving.

Watershed

¢ Manage this unit to keep soil erosion to a minimum,
which helps maintain its value as watershed.

¢ Minimize soil erosion by careful management of
timber and understory vegetation.

« Because of the risk of seepage on the Floodwood
soil, avoid the use of hazardous materials near
streams to preserve water quality.

Interpretive Groups

Capability class: Vlle

27—Garveson, high precipitation-
Floodwood silt loams,
35 to 65 percent slopes

Composition

Garveson, high precipitation and similar soils:
50 percent

Floodwood and similar soils: 30 percent

Contrasting inclusions: 20 percent

Garveson, high precipitation
Setting

Landscape position: Mountains

Slope range: 35 to 65 percent

Slope features: Convex

Elevation: 2,800 to 4,800 feet

Mean annual precipitation: 55 to 65 inches

Mean annual air temperature; 42 to 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 2 inches—brown silt loam

2 to 16 inches—yellowish brown and light yellowish
brown silt loam

16 to 23 inches—pale brown very gravelly loamy
coarse sand

23 to 60 inches—very pale brown and variegated very
gravelly loamy coarse sand and very gravelly
coarse sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
granitic bedrock with a thick mantle of volcanic
ash
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Permeability: Moderate in the upper part and rapid to
very rapid below

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate in surface layers
and severe gully erosion in subsoil

Floodwood
Setting

Landscape position: Mountains

Slope range: 35 to 65 percent

Slope features: Concave

Elevation: 2,800 to 4,800 feet

Mean annual precipitation: 55 to 65 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

Organic mat—2-inches thick

0 to 5 inches—brown silt loam

5 to 12 inches—light yellowish brown silt loam

12 to 38 inches—very pale brown loam

38 to 60 inches—pale yellow, light yellowish brown,
and very pale brown gravelly fine sandy loam, fine
sandy loam, and gravelly loamy fine sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
anorthosite, schist, and gneiss with a mantle of
volcanic ash

Permeability: Moderately slow in the upper part and
moderately rapid to rapid below

Available water capacity: Moderate

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid to very rapid

Hazard of water erosion: Severe in surface layers and
very severe in subsoil

Inclusions

Contrasting inclusions:

Soils similar to Garveson soils with soft bedrock at 40
to 60 inches on ridges

Bouldercreek soils on north-facing mountain slopes
and canyonsides

Jacot soils on convex slopes at lower positions

Use and Management

Major current uses:
¢ Timber production
¢ Recreation

¢ Wildlife habitat
¢ Watershed

Woodland

Garveson, high precipitation

Woodland suitability subclass: 11R

Trees suitable for planting: Grand fir and western
white pine

Mean site index:
Grand fir—99 (50-year site curve)
Douglas-fir—85 (50-year site curve)
Western white pine—94 (50-year site curve)

Estimated average annual production (CMAI):
Grand fir—151 cubic feet at 90 years of age
Douglas-fir—92 cubic feet at 94 years of age
Western white pine—182 cubic feet at 90 years of

age

Dominant vegetation in potential natural plant
community: Western red cedar, western white
pine, grand fir, Douglas-fir, lodgepole pine,
western larch, queencup beadlily, goldthread,
bunchberry dogwood, and wild ginger

Floodwood

Woodland suitability subclass: 10R

Trees suitable for planting: Western white pine and
grand fir

Mean site index: 4
Grand fir—96 (50-year site curve)

Estimated average annual production (CMAI):
Grand fir—145 cubic feet at 92 years of age

Dominant vegetation in potential natural plant
community: Western red cedar, western white
pine, grand fir, Douglas-fir, western larch, oakfern,
queencup beadlily, goldthread, bunchberry
dogwood, and wild ginger

Management limitations:

 Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

» Constructing roads at midslope results in large cuts
and fills, which increase the risk of erosion.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

* Road cutbanks are occasionally subject to caving.

* When wet, unsurfaced roads and skid trails on the
Floodwood soil are slippery and unstable. They
may be impassable during rainy periods.

* Unless an adequate wearing surface is maintained
on the Floodwoaod soil, dusty conditions in summer
create road hazards and increase maintenance
costs.
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Management practices:

* Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

* Adequately designed road drainage reduces the risk
of gully erosion on the roadway.

¢ Roads and skid trails should be stabilized by
seeding, mulching, erosion blankets, installing
rolling dips or water bars, and in-sloping with cross
drains. These are needed to prevent erosion and
sediment delivery.

¢ Logging roads on the Floodwood soil require
suitable surfacing and a stable base for use during
wet periods.

* Reduce dustiness in summer by surfacing logging
roads adequately on the Floodwood soil.

¢ Stabilize road cutbanks to avoid the hazard of
caving.

Grazeable Understory

Garveson, high precipitation

Common forest understory plants: Longtube
twinflower, goldthread, queencup beadlily, myrtle
pachystima, Pacific trillium, starry false Solomon's
seal, oneleaf foamflower, bunchberry dogwood,
common prince's pine, and wild ginger

Floodwood

Common forest understory plants: Oakfern, queencup
beadlily, goldthread, bunchberry dogwood,
American maidenhair fern, common prince's pine,
Oregon fairybells, arrowleaf groundsel, oneleaf
foamflower, longtube twinflower, starry false
Solomon's seal, and wild ginger

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,200 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Management limitations:

¢ Slope may cause livestock distribution problems.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

Soil Survey

Building Site and Recreational Development

Management limitations:

* Slope limits the use of construction equipment.

» Excavation increases the risk of water erosion.

* Unsurfaced access roads are subject to rilling and
gullying and are slippery when wet on the
Floodwood soil.

* Road cutbanks are subject to caving.

¢ Unless an adequate wearing surface is maintained
on the Floodwood soil, dusty conditions in summer
create road hazards and increase maintenance
costs.

Management practices:

* Design and construct roads and trails to
compensate for the steepness of slope.

* Design roads to control surface runoff and stabilize
cut-and-fill slopes.

¢ Reduce the risk of erosion on steep cut-and-fill
slopes by establishing a plant cover on them.

¢ Provide a stable base and an adequate wearing
surface on roads to improve trafficability when wet
on the Floodwood soil.

* Reduce dustiness in summer on the Floodwood soil
by surfacing roads adequately.

* Excavations should be designed to prevent
cutbanks from caving.

Watershed

* Manage this unit to keep soil erosion to a minimum,
which helps maintain its value as watershed.

* Minimize soil erosion by careful management of
timber and understory vegetation.

* Because of the risk of seepage, avoid the use of
hazardous materials near streams to preserve
water quality.

Interpretive Groups

Capability class: Vlle

28—Goatrock-Rock outcrop complex,
35 to 75 percent slopes

Composition

Goatrock and similar soils: 55 percent
Rock outcrop: 25 percent
Contrasting inclusions: 20 percent

Goatrock
Setting

Landscape position: South-facing high elevation
mountain slopes
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Slope range: 35 to 75 percent

Slope features: Convex

Elevation: 5,000 to 6,300 feet

Mean annual precipitation: 55 to 65 inches

Mean annual air temperature: 38 to 42 degrees F
Frost-free period: 30 to 60 days

Typical Profile

Organic mat—0.5-inch thick

0 to 8 inches—grayish brown very stony silt loam

8 to 26 inches—brown and yellowish brown very
cobbly silt loam and extremely cobbly silt foam

26 to 60 inches—light yellowish brown and very pale
brown extremely gravelly sandy loam and
extremely gravelly loamy sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Stones on the surface: 0.1 to 3.0 percent

Parent material: Weathered material derived from
granite, gneiss, or schist bedrock with a thick
mantle of volcanic ash

Permeability: Moderate in the upper part and
moderately rapid to rapid below

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Rock outcrop
Setting

Landscape position: Ridges and convex slopes

* Rock outcrop consists of areas of exposed granite,
gneiss, or schist bedrock.

* Areas of rock outcrop are not suitable for most land
uses.

Inclusions

Contrasting inclusions:

* Rubble land on plane to concave slopes below
areas of rock outcrop

* Vaywood soils on east- and west-facing mountain
slopes

Use and Management

Major current uses:
¢ Wildlife habitat

¢ Recreation

¢ Watershed
Potential uses:

* Livestock grazing

Grazeable Vegetation

Dominant vegetation in potential natural plant
community: Scattered, stunted whitebark pine and
subalpine fir, big blueberry, common yarrow, Sitka
mountain ash, common beargrass, Columbia
brome, elk sedge, and green fescue

Potential production of air-dry vegetation (pounds per
acre):

Goatrock

Favorable years—1,200
Unfavorable years—800

» Areas of rock outcrop reduce yields by about 25
percent.

Management limitations:

» The production of forage is limited by surface
stoniness and areas of rock outcrop, which also
interfere with the movement of livestock and limit
the accessibility of forage.

* Slope may cause livestock distribution problems.

» Cold temperatures and a short growing season limit
the kind of forage plants that will grow on this unit.

Management practices:

» Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

« This unit is best suited for livestock grazing during
summer and early fall because cold temperatures
delay production of forage.

Building Site and Recreational Development

Management limitations:

¢ Slope limits the use of construction equipment.

* Areas of rock outcrop in some areas may interfere
with the use of construction equipment.

» Stones and cobbles on the surface and in the soil
make the construction of roads and trails difficult.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
and trail hazards and increase maintenance costs.

* Road cutbanks are subject to caving.

Management practices:

» Design and construct roads and trails to
compensate for steepness of slope, large stones,
and areas of rock outcrop.

» Design roads to prevent cutbanks from caving.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.
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Watershed

* Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

» Because of the risk of seepage, avoid the use of
hazardous materials near streams to preserve
water quality.

Interpretive Groups

Capability class:
Goatrock soil—Vlls
Rock outcrop—Vllls

29—Helmer silt loam,
3 to 20 percent slopes

Composition

Helmer and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Landscape position: Dissected terraces

Slope range: 3 to 20 percent

Slope features: Concave to convex

Elevation: 2,160 to 3,300 feet

Mean annual precipitation: 30 to 40 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period.: 80 to 110 days

Typical Profile

Organic mat—2-inches thick

0 to 3 inches—brown silt loam

3 to 15 inches—light yellowish brown silt loam

15 to 18 inches—pale brown silt loam

18 to 38 inches—mixed pale brown, very pale brown,
and light gray dense silt loam

38 to 60 inches—pale brown silt [oam

Soil Properties and Qualities

Depth class: Shallow to a fragipan

Drainage class: Moderately well drained

Parent material: Loess deposits overlying basalt or old
alluvium, with a thick mantle of volcanic ash

Permeability: Very slow

Available water capacity: Moderate

Potential rooting depth: 14 to 20 inches

Rate of surface runoff: Rapid

Hazard of water erosion: Severe

Depth to perched water table: 12 to 18 inches—
February to April

Soil Survey

Inclusions

Contrasting inclusions:

* Reggear soils on south-facing terraces

e Agatha soils on east- and west-facing terrace
escarpments

» Bobbitt soils on south-facing terrace escarpments

¢ Dorb soils on north-facing terrace escarpments

* Sly soils on higher or steeper positions of terraces

Use and Management

Major current uses:
* Timber production
* Livestock grazing
* Hayland

¢ Pastureland

¢ Homesites

¢ Recreation

* Wildlife habitat

Hayland and Pastureland

» Adapted improved forage plants are timothy, tall
fescue, orchardgrass, smooth brome, and clover.

Management limitations:

¢ The soil ties up large amounts of phosphorus, which
limits the amount that is available to plants.

 Shallow rooting depth and wetness reduce the
choice of plants adaptable to this unit.

* Wetness limits the choice of plants, limits the period
of cutting or grazing, and increases the risk of
winterkill.

* Grazing when the soil is wet results in compaction
of the surface layer, poor tilth, and excessive
runoff.

Management practices:

» Seed only forage plants that tolerate seasonal
wetness and shallow rooting depth.

» Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand
trampling by livestock.

* Phosphorus should be applied to overcome soil
deficiencies.

Woodland

Woodland suitability group: 8D

Trees suitable for planting: Western white pine,
Douglas-fir, and grand fir

Mean site index:
Western white pine—=84 (50-year site curve)
Douglas-fir—75 (50-year site curve)
Grand fir—82 (50-year site curve)
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Estimated average annual production (CMAI):

Western white pine—162 cubic feet at 100 years
of age

Douglas-fir—71 cubic feet at 100 years of age

Grand fir—118 cubic feet at 105 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western white pine,
Douglas-fir, grand fir, western red cedar, western
larch, lodgepole pine, queencup beadlily, myrtle
pachystima, longtube twinflower, and goldthread

Management limitations:

¢ The seasonal perched water table restricts the use
of equipment to periods when the soil is dry or
frozen.

¢ Using wheeled and tracked equipment on wet soil
produces ruts, compacts the soil, and damages
tree roots.

* When wet, unsurfaced roads and skid trails are
slippery and unstable. They may be impassable
during rainy periods.

* Logging roads are subject to rutting if used when
wet.

* Road cutbanks are subject to slumping when
saturated.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

¢ During periods of heavy rainfall and snowmelt, the
perched water table is high for a period of time.
Trees commonly are subject to windthrow
because the soil is saturated during these periods,
and roots are limited by the cemented and
compacted layer in the soil.

Management practices:

* Logging roads require suitable surfacing and a
stable base for use during wet periods.

* Roads and skid trails should be stabilized by
installing rolling dips or water bars, seeding, slash
windrows, erosion blankets or mulching. These
are needed to prevent erosion and sediment
delivery.

* Use harvesting equipment only during dry periods
because the soil is unsuited to traffic when wet.

* To reduce compaction and rutting, use suitable
methods of harvest, lay out skid trails in advance,
and harvest when the soil is dry or frozen.

« Stabilize road cutbanks to avoid slumping onto
roadways.

Grazeable Understory

Common forest understory plants: Myrtle pachystima,
goldthread, longtube twinflower, oneleaf
foamflower, darkwoods violet, big blueberry,

shinyleaf spirea, queencup beadlily, common
snowberry, bunchberry dogwood, common
prince's pine, western rattlesnake plantain, and
starry false Solomon's seal

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,400 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Management limitations:

* Grazing when the soil is wet results in compaction
of the surface layer, poor tilth, excessive runoff,
and lower forage production.

Management practices:

* Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand
trampling by livestock.

Building Site and Recreational Development

Management limitations:

+ Excavation increases the risk of water erosion.

« Unsurfaced access roads are subject to rilling and
gullying.

» Road cutbanks are subject to slumping and erosion.
* The quality of roadbeds and road surfaces can be
adversely affected by frost action and low soil

strength.

» Seasonal wetness restricts building site and
recreational development.

» Septic tank absorption fields can be expected to
function poorly because of seasonal wetness and
the restricted permeability of the soil.

Management practices:

* Design and construct buildings and roads to
compensate for seasonal wetness, low soil
strength, and frost action.

 Construct roads with heavy base rock for year-
round use.

e Provide a stable base and an adequate wearing
surface on roads to improve trafficability when wet.

* Design roads to control surface runoff and stabilize
cut-and-fill slopes.

* Because the soil is subject to slumping, especially
in the steeper areas, locate roads in the more
gently sloping areas and design road drainage
systems to minimize the risk of slumping.
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« Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

» Design and construct septic tank absorption fields
to compensate for seasonal wetness and
restricted soil permeability.

Interpretive Groups
Capability class: Vle

30—Helmer-Sly silt loams,
3 to 25 percent slopes

Composition

Helmer and similar soils: 45 percent
Sly and similar soils: 40 percent
Contrasting inclusions: 15 percent

Helmer
Setting

Landscape position: Dissected terraces

Slope range: 3 to 25 percent

Slope features: Concave to plane

Elevation: 2,160 to 3,400 feet

Mean annual precipitation: 30 to 40 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period; 80 to 110 days

Typical Profile

Organic mat—2-inches thick

0 to 3 inches—brown silt loam

3 to 15 inches—light yellowish brown silt loam

15 to 18 inches—pale brown silt loam

18 to 38 inches—mixed pale brown, very pale brown,
and light gray dense silt loam

38 to 60 inches—pale brown silt loam

Soil Properties and Qualities

Depth class: Shallow to a fragipan

Drainage class: Moderately well drained

Parent material: Loess deposits overlying basalt or old
alluvium, with a thick mantle of volcanic ash

Permeability: Very slow

Available water capacity: Moderate

Potential rooting depth: 14 to 20 inches

Rate of surface runoff: Rapid

Hazard of water erosion: Severe

Depth to perched water table: 12 to 18 inches—
February to April

Soil Survey

Sly
Setting

Landscape position: Dissected terraces

Slope range: 3 to 25 percent

Slope features: Plane to convex

Elevation: 2,160 to 3,400 feet

Mean annual precipitation: 30 to 40 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 3 inches—brown silt loam

3 to 9 inches—pale brown silt loam

9 to 36 inches—pale brown silt loam

36 to 60 inches—mixed pale brown and brown silty
clay loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Loess deposits with minor amounts of
volcanic ash overlying basalt

Permeability: Moderately slow

Available water capacity: High

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Severe

Inclusions

Contrasting inclusions:

¢ Reggear soils on south-facing terraces

¢ Agatha soils on east- and west-facing terrace
escarpments

* Soils similar to Sly soils that have basalt bedrock at
depths of 40 to 60 inches on terrace escarpments

Use and Management

Major current uses:
¢ Timber production
* Livestock grazing
¢ Hayland

¢ Pastureland

¢ Homesites

* Recreation

» Wildlife habitat

Hayland and Pastureland

* Adapted improved forage plants are timothy, tall
fescuse, orchardgrass, smooth brome, and clover.
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Management limitations:

* Wetness of the Helmer soil limits the choice of
plants, and the period of cutting or grazing.

¢ Shallow rooting depth on the Helmer soil reduces
the choice of plants adaptable to this unit.

* Grazing when the soil is wet results in compaction
of the surface layer, poor tilth, and excessive
runoff.

* The Helmer soil ties up large amounts of
phosphorus, which limits the amount available to
plants.

Management practices:

* Seed only forage plants that tolerate seasonal
wetness and shallow rooting depth.

* Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand
trampling by livestock.

* Phosphorus should be applied to overcome soil
deficiencies.

Woodland

Helmer

Woodland suitability subclass: 8D

Trees suitable for planting: Douglas-fir, grand fir, and
western white pine (fig. 10)

Mean site index:
Western white pine—84 (50-year site curve)
Douglas-fir—75 (50-year site curve)
Grand fir—82 (50-year site curve)

Estimated average annual production (CMAI):
Waestern white pine—162 cubic feet at 100 years

of age

Douglas-fir—71 cubic feet at 100 years of age
Grand fir—118 cubic feet at 105 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, Douglas-fir, grand fir, western
larch, lodgepole pine, queencup beadlily, myrtle
pachystima, longtube twinflower, and goldthread

Sly

Woodland suitability subclass: 9A

Trees suitable for planting: Douglas-fir, grand fir, and
western white pine (fig. 10)

Mean site index:

Grand fir—90 (50-year site curve)
Waestern white pine—93 (50-year site curve)
Douglas-fir—86 (50-year site curve)

Estimated average annual production (CMAI):
Grand fir—133 cubic feet at 96 years of age
Western white pine—180 cubic feet at 95 years of

age
Douglas-fir—35 cubic feet at 93 years
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Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, Douglas-fir, grand fir, western
larch, lodgepole pine, queencup beadlily, myrtle
pachystima, longtube twinflower, and goldthread

Management limitations:

¢ The seasonal perched water table on the Helmer
soil restricts the use of equipment to periods when
the soil is dry or frozen.

* Using wheeled and tracked equipment on wet soil
produces ruts, compacts the soil, and damages
tree roots.

* When wet, unsurfaced roads and skid trails are
slippery and unstable. They may be impassable
during rainy periods.

* Logging roads are subject to rutting if used when
wet.

* Road cutbanks are subject to slumping when
saturated.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

¢ During periods of heavy rainfall and snowmelt, the
perched water table on the Helmer soil is high for
a period of time. Trees commonly are subject to
windthrow because the soil is saturated during
these periods, and roots are limited by the
cemented and compacted layer in the soil.

Management practices:

* Logging roads require suitable surfacing and a
stable base for use during wet periods.

* Use harvesting equipment only during dry periods
because the soil is unsuited to traffic when wet.

* Roads and skid trails should be stabilized by
installing rolling dips or water bars, seeding, slash
windrows, erosion blankets, or mulching. These
are needed to prevent erosion and sediment
delivery.

* To reduce compaction and rutting, use suitable
methods of harvest, lay out skid trails in advance,
and harvest when the soil is dry or frozen.

» Stabilize road cutbanks to avoid slumping onto
roadways.

Grazeable Understory

Common forest understory plants: Longtube
twinflower, goldthread, queencup beadlily, western
rattlesnake plantain, starry false Solomon's seal,
oneleaf foamflower, darkwoods violet, bunchberry
dogwood, common prince's pine, common
snowberry, myrtle pachystima, big blueberry, and
shinyleaf spirea

Total production of air-dry vegetation (pounds per
acre): 200
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Soil Survey

Figure 10.—An area of Helmer-Sly siit loams, 3 to 25 percent slopes, with a tree plantation In a clearcut area.

Livestock grazing:

« This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,400 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Management limitations:

e Grazing when the soil is wet results in compaction
of the surface layer, poor tilth, excessive runoff,
and lower forage production.

Management practices:

» Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand
trampling by livestock.

Building Site and Recreational Development

Management limitations:

» Excavation increases the risk of water erosion.

» Unsurfaced access roads are subject to rilling and
gullying.

* Road cutbanks are subject to slumping and erosion.
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¢ The quality of roadbeds and road surfaces can be
adversely affected by frost action and low soil
strength.

» Seasonal wetness restricts building site and
recreational development.

* Septic tank absorption fields can be expected to
function poorly because of seasonal wetness and
the restricted permeability of the soil.

¢ Slope limits the use of the steeper areas of this unit
for site development.

Management practices:

* Design and construct buildings and roads to
compensate for slope in some areas, low soil
strength, seasonal wetness on the Helmer soil,
and frost action.

» Construct roads with heavy base rock for year-
round use.

* Provide a stable base and an adequate wearing

surface on roads to improve trafficability when wet.

* Design roads to control surface runoff and stabilize
cut-and-fill slopes.

¢ Because the soil is subject to slumping, especially
in the steeper areas, locate roads in the more
gently sloping areas and design road drainage
systems to minimize the risk of slumping.

* Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

¢ Design and construct septic tank absorption fields
to compensate for slope in some areas, restricted
soil permeability, and seasonal wetness on the
Helmer soil.

Interpretive Groups

Capability class: Vie

31—Helmer-Sly silt loams,
25 to 40 percent slopes

Composition

Helmer and similar soils: 45 percent
Sly and similar soils: 40 percent
Contrasting inclusions: 15 percent

Helmer
Setting

Landscape position: Dissected terraces
Slope range: 25 to 35 percent

Slope features: Plane to concave
Elevation: 2,160 to 3,400 feet

Mean annual precipitation: 30 to 40 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

Organic mat—2-inches thick

0 to 3 inches—brown silt loam

3to 15 inches—light yellowish brown silt loam

15 to 18 inches—pale brown silt loam

18 to 38 inches—mixed pale brown, very pale brown,
and light gray dense silt loam

38 to 60 inches—pale brown silt loam

Soil Properties and Qualities

Depth class: Shallow to a fragipan

Drainage class: Moderately well drained

Parent material: L.oess deposits overlying basait or old
alluvium, with a thick mantle of volcanic ash

Permeability: Very slow

Available water capacity: Moderate

Potential rooting depth: 14 to 20 inches

Rate of surface runoff: Very rapid

Hazard of water erosion: Very severe

Depth to perched water table: 12 to 18 inches—
February to April

Sly

Setting

Landscape position: Dissected terraces

Slope range: 25 to 40 percent

Slope features: Plane to convex

Elevation: 2,160 to 3,400 feet

Mean annual precipitation: 30 to 40 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 3 inches—brown silt loam

3 to 9 inches—pale brown silt loam

9 to 36 inches—pale brown silt loam

36 to 60 inches—mixed pale brown and brown silty
clay loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: |Loess deposits with minor amounts of
volcanic ash overlying basalt

Permeability: Moderately slow

Available water capacity: High

Potential rooting depth: 60 inches or more

Rate of surface runoff: Very rapid

Hazard of water erosion: Very severe
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Inclusions

Contrasting inclusions:

» Dorb soils on north-facing escarpments

» Agatha soils on east- and west-facing escarpments
* Reggear soils on south-facing terrace slopes

» Bobbitt soils on south-facing escarpments

Use and Management

Major current uses:
* Timber production
* Livestock grazing
* Recreation

« Wildlife habitat

Woodland

Helmer

Woodland suitability subclass: 8D

Trees suitable for planting: Douglas-fir, grand fir, and
western white pine

Mean site index:

Western white pine—84 (50-year site curve)
Douglas-fir—75 (50-year site curve)
Grand fir—82 (50-year site curve)

Estimated average annual production (CMAI):
Western white pine—162 cubic feet at 100 years
Douglas-fir—71 cubic feet at 100 years of age
Grand fir—118 cubic feet at 105 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, lodgepole pine, queencup beadlily, myrtle
pachystima, longtube twinflower, and goldthread

Sly

Woodland suitability subclass: 9A

Trees suitable for planting: Douglas-fir, grand fir, and
western white pine

Mean site index for stated species:
Grand fir—90 (50-year site curvey
Western white pine—93 (50-year site curve)
Douglas-fir—86 (50-year site curve)

Estimated average annual production (CMAI):
Grand fir—133 cubic feet at 96 years of age
Western white pine—180 cubic feet at 95 years of

age

Douglas-fir—95 cubic feet at 93 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, lodgepole pine, queencup beadlily, myrtle
pachystima, longtube twinflower, and goldthread

Soil Survey

Management limitations:

* Slope in steeper areas limits the kinds of equipment
that can be used in forest management.

¢ The seasonal perched water table on the Helmer
soil restricts the use of equipment to periods when
the soil is dry or frozen.

* Using wheeled and tracked equipment on wet soil
produces ruts, compacts the soil, and damages
tree roots.

* When wet, unsurfaced roads and skid trails are
slippery and unstable. They may be impassable
during rainy periods.

* Logging roads are subject to rutting if used when
wet.

» Road cutbanks are subject to slumping when
saturated.

 Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

» During periods of heavy rainfall and snowmelt, the
perched water table on the Helmer sail is high for
a period of time. Trees commonly are subject to
windthrow because the soil is saturated during
these periods, and roots are limited by the
cemented and compacted layer in the soil.

Management practices:

* Logging roads require suitable surfacing and a
stable base for use during wet periods.

¢ Roads and skid trails should be stabilized by
installing rolling dips or water bars, seeding, slash
windrows, erosion blankets, or mulching. These
are needed to prevent erosion and sediment
delivery.

* Use harvesting equipment only during dry periods
because the soil is unsuited to traffic when wet.

* To reduce compaction and rutting, use suitable
methods of harvest, lay out skid trails in advance,
and harvest when the soil is dry or frozen.

* Because sliding and slumping can result if the soil is
disturbed, use the kind of logging methods that
disturb the soil least and stabilize cuts and fills.

Grazeable Understory

Common forest understory plants: Myrtle pachystima,
goldthread, longtube twinflower, queencup
beadlily, oneleaf foamflower, darkwoods violet,
common snowberry, big blueberry, shinyleaf
spirea, bunchberry dogwood, common prince's
pine, western rattlesnake plantain, and starry false
Solomon's seal

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

 This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
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opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,400 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Management limitations:

* Grazing when the soil is wet results in compaction
of the surface layer, poor tilth, excessive runoff
and lower forage production.

Management practices:

¢ Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand
trampling by livestock.

Building Site and Recreational Development

Management limitations:

* Slope in some areas may limit the use of
construction equipment.

* Slope limits the use of the steeper areas of this unit
for site development.

* Road cutbanks are subject to slumping and erosion.

* Excavation increases the risk of water erosion.

* Unsurfaced access roads are subject to rilling and
gullying.

* The quality of roadbeds and road surfaces can be
adversely affected by frost action and low soil
strength.

* Seasonal wetness restricts building site and
recreational development.

» Septic tank absorption fields can be expected to
function poorly because of seasonal wetness and
the restricted permeability of the soil.

Management practices:

* Design and construct buildings and roads to
compensate for slope, low soil strength, frost
action, hazard of slippage, and seasonal wetness.

¢ Construct roads with heavy base rock for year-
round use.

* Provide a stable base and an adequate wearing

surface on roads to improve trafficability when wet.

* Design roads to control surface runoff and stabilize
cut-and-fill slopes.

Because the soil is subject to slumping, especially
in the steeper areas, locate roads in the more
gently sloping areas and design road drainage
systems to minimize the risk of slumping.

Stabilize disturbed areas to reduce the risk of
erosion and the hazard of soil slippage.

Reduce the risk of erosion on steep cut-and-fill
slopes by establishing a plant cover on them.

¢ Design and construct septic tank absorption fields

to compensate for slope, restricted soil
permeability, hazard of slippage, and seasonal
wetness on the Helmer soil.

Interpretive Groups

Capability class: Vlle

32—Hobo silt loam,
15 to 35 percent slopes

Composition

Hobo and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Landscape position: Foothills and dissected terraces
Slope range: 15 to 35 percent

Slope features: Convex to concave

Elevation: 2,800 to 4,000 feet

Mean annual precipitation: 30 to 45 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 2 inches—grayish brown silt loam

2 to 15 inches—yellowish brown and light yellowish
brown silt loam

15 to 22 inches—very pale brown silt loam

22 to 32 inches—mixed light brown and very pale
brown silt loam

32 to 45 inches—light brown gravelly silty clay loam

45 to 60 inches—reddish yellow very gravelly clay
loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Moderately well drained

Parent material: Colluvium and old alluvium derived
from metasedimentary rocks, with a thick mantle
of volcanic ash

Permeability: Slow

Available water capacity: High

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid

Hazard of water erosion: Moderate in surface and
severe in subsoil

Depth to seasonal perched water table: 12 to 24
inches—February to April

Inclusions

Contrasting inclusions:
* Hugus soils on steeper, north-facing slopes
¢ Tigley soils on steeper, south-facing slopes
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» Bouldercreek soils on steeper, north-facing slopes
+ Marblecreek soils on steeper, south-facing slopes
* Helmer soils on toeslopes and flatter terraces

Use and Management

Major current uses:
¢ Timber production
e Livestock grazing
* Recreation

« Wildlife habitat

Woodland

Woodland suitability subclass: 10A

Trees suitable for planting: Western white pine,
western larch, and grand fir

Mean site index:

Grand fir—96 (50-year site curve)
Western white pine—78 (50-year site curve)
Western larch—79 (50-year site curve)

Estimated average annual production (CMAI):

Grand fir—145 cubic feet at 92 years of age

Western white pine—150 cubic feet at 100 years
of age

Western larch—120 cubic feet at 70 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, lodgepole pine, queencup beadlily,
goldthread, and longtube twinflower

Management limitations:

e The seasonal perched water table restricts the use
of equipment to periods when the soil is dry or
frozen.

¢ Using wheeled and tracked equipment on wet soil
produces ruts, compacts the soil, and damages
tree roots.

* When wet, unsurfaced roads and skid trails are
slippery and unstable. They may be impassable
during rainy periods.

» Constructing roads at midslope results in large cuts
and fills which increase the risk of slumping and
erosion. ,

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

Management practices:

e Use harvesting equipment only during dry periods
because the soil is unsuited to traffic when wet.

 Logging roads require suitable surfacing and a
stable base for use during wet periods.

» Roads and skid trails should be stabilized by
installing rolling dips or water bars, seeding, slash
windrows, erosion blankets, or mulching. These
are needed to prevent erosion and sediment
delivery.

Soil Survey

¢ Stabilize road cutbanks to avoid slumping onto
roadways.

Grazeable Understory

Common forest understory plants: Longtube
twinflower, goldthread, queencup beadlily, western
rattlesnake plantain, starry false Solomon's seal,
oneleaf foamflower, darkwoods violet, bunchberry
dogwood, common prince's pine, common
snowberry, myrtle pachystima, big blueberry, and
shinyleaf spirea

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

 This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Management limitations:

¢ Grazing when the soil is wet results in compaction
of the surface layer, poor tilth, excessive runoff,
and lower forage production.

Management practices:

* Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand
trampling by livestock.

Building Site and Recreational Development

Management limitations:

* Seasonal wetness restricts building site and

recreational development.

* Slope in some areas may limit the use of

construction equipment.

* Slope limits the use of the steeper areas of this unit

for site development.

¢ Excavation increases the risk of water erosion.

Unsurfaced access roads are subject to rilling and
gullying.

* Road cutbanks are subject to slumping and erosion.

The quality of roadbeds and road surfaces can be
adversely affected by frost action and low soil
strength.

Septic tank absorption fields can be expected to
function poorly because of seasonal wetness and
the restricted permeability of the soil.

Management practices:

¢ Design and construct buildings, roads, camp areas,

and sanitary facilities to compensate for slope and
seasonal wetness. :

* Because the soil is subject to slumping and

slippage, especially in the steeper areas, locate
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roads in the more gently sloping areas and design
road drainage systems to minimize these risks.
* Provide a stable base and an adequate wearing

surface on roads to improve trafficability when wet.

* Design roads to control surface runoff and stabilize
cut-and-fill slopes.

* Road surfaces should be graveled, and cut-and-fill
slopes should be stabilized by seeding, mulching,
or erosion mats. The subsoil is very erodible.

+ Design and construct buildings and roads to
compensate for frost action and the hazard of soil
slippage.

Interpretive Groups

Capability class: Vle

33—Hobo silt loam, moderately acid,
15 to 35 percent slopes

Composition

Hobo and similar soails: 85 percent
Contrasting inclusions: 15 percent

Setting

Landscape position: South-facing foothills and
dissected terraces

Slope range: 15 to 35 percent

Slope features: Plane to concave

Elevation: 2,250 to 3,000 feet

Mean annual precipitation: 32 to 35 inches

Mean annual air temperature: 43 to 46 degrees F

Frost-free period: 90 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 4 inches—dark brown silt loam, moderately acid,
moderate concentrations of heavy metals

4 to 11 inches—brown silt loam, moderately acid,
moderate concentrations of heavy metals

11 to 21 inches—brown silt loam

21 to 40 inches—reddish yellow, very pale brown, and
strong brown gravelly silty clay loam

40 to 60 inches—reddish yellow very gravelly silty clay
loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Moderately well drained

Parent material: Colluvium and old alluvium derived
from metasedimentary rocks, with a thick mantle
of volcanic ash

Permeability: Slow

Available water capacity: Moderate

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid

Hazard of water erosion: Moderate in surface layer
and severe in subsoil

Depth to perched water table: 12 to 24 inches—
February to April

Acidity: Moderately acid in the surface layers

Inclusions

Contrasting inclusions:

* Moderately acid soils similar to Tigley soils on
southeast- and southwest-facing convex slopes

» Strongly acid Hobo soils on north-facing concave
slopes

* Moderately acid soils similar to Helmer soils on
north-, east-, and west-facing toeslopes and flatter
terraces

¢ Moderately acid soils with bedrock at 40 to 60
inches that are similar to Tigley soils on south-
facing convex slopes

Use and Management

Major current uses:
¢ Timber production
* Recreation

* Wildlife habitat

¢ Homesites

Woodland

Woodland suitability subclass: 10T

Trees suitable for planting: Western white pine,
western larch, and ponderosa pine

Mean site index:
Western white pine—78 (50-year site curve)

Estimated average annual production (CMAI):
Western white pine—150 cubic feet at 100 years

of age

Dominant vegetation in potential natural plant
community: Western white pine, western larch,
ponderosa pine, lodgepole pine, Rocky Mountain
maple, willow, red alder, Lewis' mock orange,
serviceberry, common chokecherry, Oregon
fairybells, common snowberry, redstem
ceanothus, queencup beadlily, starry false
Solomon's seal, Utah honeysuckle, Indianhemp
dogbane, goldthread, and brackenfern

* The presence of heavy metals and higher than
normal soil acidity have modified the normal plant
succession. Normal habitat type is grand fir/
queencup beadlily.

* Woodland productivity data was very limited on this
soil because few trees were of suitable age.
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* Approximately 10 percent of this unit is devoid of
vegetation.

Management limitations:

* The seasonal perched water table restricts the use
of equipment to periods when the soil is dry or
frozen.

* Using wheeled and tracked equipment on wet soil
produces ruts, compacts the soil, and damages
tree roots.

» When wet, unsurfaced roads and skid trails are
slippery and unstable. They may be impassable
during rainy periods.

* Logging roads are subject to rutting if used when
wet.

* Road cutbanks are subject to slumping when
saturated.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

* When openings are made in the canopy, invading
brushy plants can delay natural reforestation.

* Moderate acidity and concentrations of heavy
metals limit the kind and amount of vegetation
produced on this unit.

Management practices:

* Use harvesting equipment only during dry periods
because the soil is unsuited to traffic when wet.

» Logging roads require suitable surfacing and a
stable base for use during wet periods.

* Roads and skid trails should be stabilized by
installing rolling dips or water bars, seeding, slash
windrows, erosion blankets, or mulching. These
are needed to prevent erosion and sediment
delivery.

* Stabilize road cutbanks to avoid slumping onto
roadways.

*» To reduce compaction and rutting use suitable
methods of harvest, lay out skid trails in advance,
and harvest when the soil is dry or frozen.

» Use plants and trees that tolerate moderate acidity
and concentrations of heavy metals.

» Prepare the site carefully to control competing
brushy vegetation.

Building Site and Recreational Development

Management limitations:

» Seasonal wetness restricts building site and
recreational development.

 Slope in some areas may limit the use of
construction equipment.

» Slope limits the use of the steeper areas of this unit
for site development.

* Excavation increases the risk of water erosion.

» Unsurfaced access roads are subject to rilling and

gullying.

Soil Survey

* Road cutbanks are subject to slumping and erosion.
* The quality of roadbeds and road surfaces can be
adversely affected by frost action and low soil

strength.

« Septic tank absorption fields can be expected to
function poorly because of seasonal wetness and
the restricted permeability of the soil.

* Plant cover may be affected by the acidity and
concentrations of heavy metals.

Management practices:

* Design and construct buildings, roads, and trails to
compensate for slope.

» Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

» Design roads to control surface runoff and stabilize
cut-and-fill slopes.

* Road surfaces should be graveled, and cut-and-fill
slopes should be stabilized by seeding, muiching,
or erosion mats. The subsoil is very erodible.

* Because the soil is subject to slumping, especially
in the steeper areas, locate roads in the more
gently sloping areas and design road drainage
systems to minimize the risk of slumping.

* Provide a stable base and an adequate wearing
surface on roads to improve trafficability when
wet.

* Design and construct buildings and roads to
compensate for seasonal wetness, frost action,
and low soil strength.

* Design and construct septic tank absorption fields
to compensate for seasonal wetness, restricted
soil permeability, and slope.

» Select adapted plants in establishing lawns, shrubs,
trees, and gardens.

Interpretive Groups

Capability class: Vle

34—Hobo silt loam, strongly acid,
15 to 35 percent slopes

Composition

Hobo and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Landscape position: North-, east-, and west-facing
foothills and dissected terraces

Slope range: 15 to 35 percent

Slope features: Plane to concave

Elevation: 2,300 to 3,400 feet

Mean annual precipitation: 32 to 40 inches
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Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

Organic mat—2.5-inches thick

0 to 2 inches—brown silt loam, strongly acid,
moderate concentrations of heavy metals

2 to 14 inches—light yellowish brown silt loam

14 to 17 inches—very pale brown silt

17 to 31 inches—mixed very pale brown and light
yellowish brown gravelly and cobbly silt loam

31 to 45 inches—pale brown very cobbly silt loam

45 to 60 inches—very pale brown extremely stony silty
clay loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Moderately well drained

Parent material: Colluvium and old alluvium derived
from metasedimentary rocks, with a thick mantle
of volcanic ash

Permeability: Slow

Available water capacity: Moderate

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid

Hazard of water erosion: Moderate in surface layer
and severe in subsoil

Depth to perched water table: 12 to 24 inches—
February to April

Acidity: Strongly acid in the surface layer

Inclusions

Contrasting inclusions:

« Strongly acid soils similar to Hugus soils but
moderately well drained on north-facing convex
slopes

* Strongly acid soils similar to Tigley soils on south-
facing slopes

e Strongly acid soils similar to Helmer soils on north-,
east-, and west-facing toeslopes and flatter
terraces

Use and Management

Major current uses:
* Timber production
* Recreation

» Wildlife habitat

* Homesites

Woodland

Woodland suitability subclass: 10T
Trees suitable for planting: Western white pine,
western larch, lodgepole pine, and ponderosa pine
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Mean site index (estimated):

Western white pine—78 (50-year site curve)

Estimated average annual production (CMAI):
Western white pine—150 cubic feet at 100 years
of age

Dominant vegetation in potential natural plant
community: Western white pine, western larch,
lodgepole pine, quaking aspen, red alder, willow,
queencup beadlily, starry false Solomon's seal,
bunchberry dogwood, Utah honeysuckle,
goldthread, pine reedgrass, brackenfern, redtop,
bearberry, common snowberry, and Rocky
Mountain maple

¢ The presence of heavy metals and higher than
normal soil acidity have modified the normal plant
succession. Normal habitat type is western
hemlock/queencup beadlily.

¢ Woodland productivity data was very limited on this
soil because few trees were of suitable age.

Management limitations:

¢ The seasonal perched water table restricts the use
of equipment to periods when the soil is dry or
frozen.

* Using wheeled and tracked equipment on wet soil
produces ruts, compacts the soil, and damages
tree roots.

¢ When wet, unsurfaced roads and skid trails are
slippery and unstable. They may be impassable
during rainy periods.

» Logging roads are subject to rutting if used when
wet.

¢ Road cutbanks are subject to slumping when
saturated.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

* High acidity and concentrations of heavy metals
limit the kind and amount of vegetation produced
on this unit.

Management practices:

¢ Use harvesting equipment only during dry periods
because the soil is unsuited to traffic when wet.

» To reduce compaction and rutting use suitable
methods of harvest, lay out skid trails in advance,
and harvest when the soil is dry or frozen.

» Logging roads require suitable surfacing and a
stable base for use during wet periods.

* Roads and skid trails should be stabilized by
installing rolling dips or water bars, seeding, slash
windrows, erosion blankets, or mulching. These
are needed to prevent erosion and sediment
delivery.

* Stabilize road cutbanks to avoid slumping onto
roadways.

* Use plants and trees that tolerate high acidity and
concentrations of heavy metals.
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¢ When planting shrubs and trees on this unit, it may
be necessary to remove the existing toxic soil in
small areas and replace it with good topsoil.

Building Site and Recreational Development

Management limitations:

« Slope in some areas may limit the use of
construction equipment.

¢ Slope limits the use of the steeper areas of this unit
for site development.

» Seasonal wetness restricts building site and
recreational development.

¢ Excavation increases the risk of water erosion.

¢ Unsurfaced access roads are subject to rilling and

gullying.

* Road cutbanks are subject to slumping and erosion.

* The guality of roadbeds and road surfaces can be
adversely affected by frost action and low soil
strength.

¢ Septic tank absorption fields can be expected to
function poorly because of seasonal wetness and
the restricted permeability of the soil.

 Recreational development is limited by soil toxicity
from heavy metals.

¢ Plant cover may be affected by the acidity and
concentrations of heavy metals.

Management practices:

¢ Design and construct buildings and roads to
compensate for slope, frost action, seasonal
wetness, and low soil strength.

* Because the soil is subject to slumping, especially
in the steeper areas, locate roads in the more
gently sloping areas and design road drainage
systems to minimize the risk of slumping.

* Provide a stable base and an adequate wearing

surface on roads to improve trafficability when wet.

¢ Design roads to control surface runoff and stabilize
cut-and-fill slopes.

¢ Road surfaces should be graveled, and cut-and-fill
slopes should be stabilized by seeding, mulching,
or erosion mats. The subsoil is very erodible.

¢ Design and construct septic tank absorption fields
to compensate for seasonal wetness, restricted
soil permeability, and slope.

¢ Select adapted plants in establishing lawns, shrubs,
trees, and gardens.

* Suitable topsoil may need to be brought in to
replace toxic soil.

Interpretive Groups

Capability class: Ve

Soil Survey

35—Hobo silt loam, very strongly acid,
15 to 35 percent slopes, eroded

Composition

Hobo and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Landscape position: North-, east-, and west-facing
foothills and dissected terraces

Slope range: 15 to 35 percent

Slope features: Plane to concave

Elevation: 2,250 to 3,000 feet

Mean annual precipitation: 32 to 35 inches

Mean annual air temperature: 42 to 45 degrees F

Frost-free period: 80 to 110 days

Typical Profile

0 to 4 inches—pale brown silt loam, very strongly acid,
high concentrations of heavy metals

4 to 9 inches—light yellowish brown silt loam, very
strongly acid

9 to 24 inches—very pale brown, light gray, and light
yellowish brown silt loam and silt

24 to 35 inches—uvery pale brown and light gray
gravelly silt loam

35 to 46 inches—reddish yellow gravelly silty clay
loam

46 to 60 inches—reddish yellow very cobbly silty clay
loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Moderately well drained

Parent material: Colluvium and old alluvium derived
from metasedimentary rocks, with a thick mantle
of volcanic ash

Permeability: Slow

Available water capacity: Moderate

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid

Hazard of water erosion: Severe

Depth to perched water table: 12 to 24 inches—
February to April

Acidity: Very strongly acid in the surface layers

Inclusions

Contrasting inclusions:
* Hobo extremely acid, severely eroded soils on
steeper north-, east-, and west-facing slopes
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* Helmer, severely eroded soils on north-, east-, and
west-facing toeslopes

¢ Soils with a very cobbly silt loam fragipan that are
similar to Helmer soils on terrace slopes near
drainageways

« Strongly acid soils similar to Tigley soils on south-
facing slopes

Use and Management

Major current uses:
* Mining activities
¢ Homesites

¢ Recreation

Vegetation

Trees suitable for planting: Western white pine,
Austrian pine, ponderosa pine, and western larch

Present vegetation: Small western white pine, quaking
aspen, blue elderberry, serviceberry, Columbia
hawthorn, willow, oatgrass, pine reedgrass, Rocky
Mountain maple, Oregon fairybells, common
snowberry, starry false Solomon's seal, Utah
honeysuckle, Indianhemp dogbane, brackenfern,
and redtop

¢ The presence of heavy metals and much higher
than normal soil acidity have noticeably reduced
the plant succession on this map unit. Normal
habitat type is western hemlock/queencup
beadlily.

* Approximately 30 percent of this unit is devoid of
vegetation.

Management limitations:

* High acidity and concentrations of heavy metals
limit the kind and amount of vegetation produced
on this unit.

* Livestock grazing is not feasible on this unit due to
lack of suitable forage vegetation and
concentration of heavy metals.

» Seeding and planting are limited by the seasonal
perched water table, restricted permeability, water
erosion, and slope in some areas.

Management practices:

e Stabilize eroded areas before seeding and planting.

¢ Use plants and trees that tolerate high acidity and
concentrations of heavy metals.

¢ When planting shrubs and trees on this unit, it may
be necessary to remove the existing toxic soil in
small areas and replace it with good topsoil.

* The application of nitrogen fertilizer and other soil
amendments is essential for plant establishment
on this unit. Obtain a soil test for proper fertilizer
management.

Building Site and Recreational Development

Management limitations:

* Slope in some areas may limit the use of
construction equipment.

¢ Slope limits the use of the steeper areas of this unit
for site development.

* Seasonal wetness restricts building site and
recreational development.

* Recreational development is limited by soil toxicity
from heavy metals.

» Excavation increases the risk of water erosion.

» Unsurfaced access roads are subject to rilling and
gullying.

* Road cutbanks are subject to slumping and erosion.
¢ The quality of roadbeds and road surfaces can be
adversely affected by frost action and low soil

strength.

 Septic tank absorption fields can be expected tg
function poorly because of seasonal wetness and
the restricted permeability of the soil.

 Plant cover may be affected by the acidity and
concentrations of heavy metals.

Management practices:

 Design and construct buildings and roads to
compensate for slope, seasonal wetness, frost
action, and low soil strength.

« Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

« Design roads and trails to control surface runoff and
stabilize cut-and-fill slopes.

» Road surfaces should be graveled, and cut-and-fill
slopes should be stabilized by seeding, mulching,
or erosion mats. The subsoil is very erodible.

* Because the soil is subject to slumping, especially
in the steeper areas, locate roads in the more
gently sloping areas and design road drainage
systems to minimize the risk of slumping.

e Provide a stable base and an adequate wearing
surface on roads to improve trafficability when wet.

« Design and construct septic tank absorption fields
to compensate for seasonal wetness, restricted
soil permeability, and slope.

 Select adapted plants in establishing lawns, shrubs,
trees, and gardens.

» Suitable topsoil may need to be brought in to
replace toxic soil.

Interpretive Groups

Capability class: Ve
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36—Hobo-Helmer silt loams,
5 to 25 percent slopes

Composition

Hobo and similar soils: 45 percent
Helmer and similar soils: 40 percent
Contrasting inclusions: 15 percent

Hobo
Setting

Landscape position: Foothills and dissected terraces
Slope range: 5 to 25 percent

Slope features: Plane to convex

Elevation: 2,140 to 3,800 feet

Mean annual precipitation: 30 to 45 inches

Mean annual air temperature: 42 t0 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 2 inches—grayish brown silt loam

2 to 15 inches—yellowish brown and light yellowish
brown silt loam

15 to 22 inches—very pale brown silt loam

22 to 32 inches—mixed light brown and very pale
brown silt loam

32 to 45 inches—light brown gravelly silty clay loam

45 to 60 inches—reddish yellow very gravelly clay
loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Moderately well drained

Parent material: Colluvium and old alluvium derived
from metasedimentary rocks, with a thick mantle
of volcanic ash

Permeability: Slow

Available water capacity: High

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate to severe

Depth to perched water table: 12 to 24 inches—
February to April

Helmer
Setting

Landscape position: Terraces and toeslopes
Slope range: 5 to 25 percent

Slope features: Plane to concave

Elevation: 2,140 to 3,800 feet

Mean annual precipitation: 30 to 45 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 80 to 110 days '

Soil Survey

Typical Profile

Organic mat—2-inches thick

0 to 2 inches—brown silt loam

2 to 18 inches—yellowish brown and light brown silt
loam

18 to 33 inches—mixed very pale brown and light
yellowish brown dense silt loam

33 to 48 inches—light brown dense silty clay loam

48 to 60 inches—light yellowish brown gravelly silt
loam

Soil Properties and Qualities

Depth class: Shallow to a fragipan

Drainage class: Moderately well drained

Parent material: Loess deposits overlying old alluvium,
with a thick mantle of volcanic ash

Permeability: Very slow

Available water capacity: Moderate

Potential rooting depth: 14 to 20 inches

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate to severe

Depth to perched water table: 12 to 18 inches—
February to April

Inclusions

Contrasting inclusions:

* Hugus soils on steeper, north-facing slopes

* Tigley soils on steeper, south-facing convex slopes
* Ahrs soils on steeper, south-facing convex slopes
* Honeyjones soils on steeper, north-facing slopes

¢ Clarkia soils in drainageways and bottomlands

Use and Management

Major current uses:
¢ Timber production
* Livestock grazing
¢ Hayland

¢ Pastureland

* Homesites

* Recreation

* Wildlife habitat

Hayland and Pastureland

* This unit is suited to nonirrigated hayland and
pasture with some limitations. If a high level of
management is used, yields of adapted grasses
and legumes are fair. Some of the adapted forage
plants are orchardgrass, smooth brome, tall
fescue, meadow foxtail, timothy, and clover.

Management limitations:

¢ Grazing when the soil is wet results in compaction
of the surface layer, poor tilth, and excessive
runoff.
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* Wetness limits the choice of plants, limits the period
of cutting or grazing, and increases the risk of
winterkill.

* Shallow rooting depth on the Helmer soil reduces
the choice of plants adaptable to this unit.

* The soils tie up large amounts of phosphorus, which
limits the amount available to plants.

Management practices:

» Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand
trampling by livestock.

* Seed only forage plants that tolerate seasonal
wetness and shallow rooting depth.

* Phosphorus should be applied to overcome soil
deficiencies.

Woodland

Hobo

Woodland suitability subclass: 10A

Trees suitable for planting: Douglas-fir, western white
pine, and grand fir

Mean site index:
Western white pine—78 (50-year site curve)
Grand fir—96 (50-year site curve)
Western larch—79 (50-year site curve)

Estimated average annual production (CMAI):
Western white pine—150 cubic feet at 100 years

of age

Grand fir—145 cubic feet at 92 years of age
Western larch—120 cubic feet at 70 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, lodgepole pine, queencup beadlily,
goldthread, and longtube twinflower

Helmer

Woodland suitability subclass: 8D

Trees suitable for planting: Douglas-fir, western white
pine, and grand fir

Mean site index:
Western white pine—84 (50-year site curve)
Grand fir—82 (50-year site curve)
Douglas-fir—75 (50-year site curve)

Estimated average annual production (CMAI):
Western white pine—162 cubic feet at 100 years

of age

Grand fir—118 cubic feet at 105 years of age
Douglas-fir—71 cubic feet at 100 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, lodgepole pine, queencup beadlily,
goldthread, and longtube twinflower
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Management limitations:

* The seasonal perched water table restricts the use
of equipment to periods when the soil is dry or
frozen.

* Using wheeled and tracked equipment on wet soil
produces ruts, compacts the soil, and damages
tree roots.

* When wet, unsurfaced roads and skid trails are
slippery and unstabie. They may be impassable
during rainy periods.

* Road cutbanks are subject to slumping when
saturated.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

e During periods of heavy rainfall and snowmelt, the
perched water table is high on the Helmer soil for
a period of time. Trees commonly are subject to
windthrow because the soil is saturated during
these periods, and roots are limited by the
cemented and compacted layer in the soil.

Management practices:

* Use harvesting equipment only during dry periods
because the soil is unsuited to traffic when wet.

* Logging roads require suitable surfacing and a
stable base for use during wet periods.

* To reduce compaction and rutting, use suitable
methods of harvest, lay out skid trails in advance,
and harvest when the soil is dry or frozen.

* Roads and skid trails should be stabilized by
installing rolling dips or water bars, seeding, slash
windrows, erosion blankets, or mulching. These
are needed to prevent erosion and sediment
delivery.

* Stabilize road cutbanks to avoid slumping onto
roadways.

Grazeable Understory

Common forest understory plants: Myrtle pachystima,
queencup beadlily, starry false Solomon's seal,
western rattlesnake plantain, oneleaf foamflower,
darkwoods violet, bunchberry dogwood, common
prince's pine, big blueberry, shinyleaf spirea,
goldthread, longtube twinflower, and common
snowberry

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,400 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.
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Management limitations:

» Grazing when the soil is wet resuilts in compaction
of the surface layer, poor tilth, excessive runoff,
and lower forage production.

Management practices:

* Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand
trampling by livestock.

Building Site and Recreational Development

Management limitations:

« Excavation increases the risk of water erosion.

 Unsurfaced access roads are subject to rilling and
gullying.

 Road cutbanks are subject to erosion and slumping.

« Slope limits the use of the steeper areas of this unit
for site development.

¢ The quality of roadbeds and road surfaces can be
adversely affected by frost action and low soil
strength when wet.

« Building sites, camp areas, and trails are limited by
seasonal wetness.

» Septic tank absorption fields can be expected to
function poorly because of seasonal wetness and
the restricted permeability of the soil.

Management practices:

» Design and construct buildings, roads, and septic
tank absorption fields to compensate for slope in
the steeper areas.

¢ In the steeper areas, reduce erosion by disturbing
only the part of the site that is used for
construction.

Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

* Design and construct roads to offset the limited

ability of the soil to support a load and frost action.

» Design and construct septic tank absorption fields
to compensate for restricted soil permeability and
perched water table.

Because the soil is subject to slumping, especially
in the steeper areas, locate roads in the more
gently sloping areas and design road drainage
systems to minimize the risk of slumping.

Provide a stable base and an adequate wearing

surface on roads to improve trafficability when wet.

Design roads and trails to control surface runoff and
stabilize cut-and-fill slopes.

Design and construct buildings and roads to
compensate for the seasonal perched water table.

Interpretive Groups

Capability class: Vle

Soil Survey

37—Hobo-Helmer silt loams, extremely
acid, 5 to 15 percent slopes,
severely eroded

Composition

Hobo and similar soils: 45 percent
Helmer and similar soils: 40 percent
Contrasting inclusions: 15 percent

Hobo
Setting

Landscape position: Footslopes and terraces
Slope range: 5 to 15 percent

Slope features: Plane to convex

Elevation: 2,250 to 2,500 feet

Mean annual precipitation: 32 to 35 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

0 to 4 inches—pale brown silt loam, extremely acid,
high concentrations of heavy metals

4 to 12 inches—very pale brown silt loam, very
strongly acid

12 to 30 inches—very pale brown gravelly silt loam

30 to 42 inches—very pale brown very gravelly loam

42 to 60 inches—reddish yellow extremely cobbly silty
clay loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Moderately well drained

Parent material: Colluvium and old alluvium derived
from metasedimentary rocks, with a thick mantle
of volcanic ash '

Permeability: Slow

Available water capacity: Moderate

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid

Hazard of water erosion: Severe to very severe

Depth to perched water table: 12 to 24 inches—
February to April

Acidity: Extremely acid to very strongly acid in the
surface layers

Helmer
Setting

Landscape position: Terraces and toeslopes
Slope range: 5 to 15 percent

Slope features: Plane to concave

Elevation: 2,250 to 2,500 feet
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Mean annual precipitation: 32 to 35 inches
Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

0 to 0.5 inches—very dark brown surface crust,
extremely acid, high concentrations of heavy
metals

0.5 to 8 inches—light yellowish brown and very pale
brown silt loam, extremely acid, high
concentrations of heavy metals

8 to 18 inches—light yellowish brown and very pale
brown silt loam

18 to 44 inches—very pale brown and light yellowish
brown, dense, silt loam

44 to 60 inches—very pale brown, dense, cobbly siit
loam

Soil Properties and Qualities

Depth class: Shallow to a fragipan

Drainage class: Moderately well drained

Parent material: Loess deposits overlying old alluvium,
with a thick mantle of volcanic ash

Permeability: Very slow

Available water capacity: Low

Potential rooting depth: 12 to 20 inches

Rate of surface runoff: Rapid

Hazard of water erosion: Severe to very severe

Depth to perched water table: 12 to 18 inches—
February to April

Acidity: Extremely acid to very strongly acid in the
surface layers

Inclusions

Contrasting inclusions:

* Very strongly acid soils similar to Helmer soils but
somewhat poorly drained in drainageways and
depressions

* Soils similar to very strongly acid Hugus soils that
are moderately well drained on convex slopes and
escarpments

* Gullied land

* Dumps and mine tailings

* Udarents and slickens on randomly scattered areas

Use and Management

Major current uses:
* Mining activities
* Recreation

* Homesites

Vegetation

Trees suitable for planting: Austrian pine, western
larch, ponderosa pine, and western white pine

Present vegetation: Small western white pine, quaking
aspen, blue elderberry, serviceberry, redosier
dogwood, Rocky Mountain maple, Columbia
hawthorn, common snowberry, starry faise
Solomon's seal, oatgrass, hairy brackenfern, Utah
honeysuckle, Indianhemp dogbane, field horsetail,
and redtop

* The presence of heavy metals and extremely high
soil acidity have drastically reduced the plant
population, natural plant succession, and potential
wood praduction. The normal habitat type is
western hemlock/queencup beadlily.

e Approximately 35 percent of this unit is devoid of
vegetation.

Management limitations:

* High acidity and concentrations of heavy metals
limit the kind and amount of vegetation produced
on this unit.

* Livestock grazing is not feasible on this unit due to
lack of suitable forage vegetation and
concentration of heavy metals.

» Seeding and planting are limited by the seasonal
perched water table, restricted permeability, water
erosion, and also restricted rooting depth on the
Helmer soil.

Management practices:

* Toxic resistant plants must be used for erosion
control plantings.

* Use plants and trees that tolerate high acidity and
concentrations of heavy metals.

* Stabilize eroded areas before seeding and planting.

* The application of nitrogen fertilizer and other soil
amendments is essential for plant establishment
on this unit. Obtain a soil test for proper fertilizer
management.

* Suitable topsoil may need to be brought in to
establish a plant cover on highly toxic areas.

Building Site and Recreational Development

Management limitations:

» Seasonal wetness restricts building site and
recreational development.

* Recreational development is limited by soil toxicity
from heavy metals.

* Excavation increases the risk of water erosion.

* Unsurfaced access roads are subject to rilling and
gullying.

* Road cutbanks are subject to slumping and erosion.
¢ The quality of roadbeds and road surfaces can be
adversely affected by frost action and low soil

strength.

» Septic tank absorption fields can be expected to
function poorly because of seasonal wetness and
the restricted permeability of the soil.
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* Plant cover may be affected by the acidity and
concentrations of heavy metals.

Management practices:

« Design and construct buildings and roads to
compensate for seasonal wetness, frost action,
and low soil strength.

« Because the soil is subject to slumping, especially
in the steeper areas, locate roads in the more
gently sloping areas and design road drainage
systems to minimize the risk of slumping.

Provide a stable base and an adequate wearing

surface on roads to improve trafficability when wet.

Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

« Design roads and trails to control surface runoff and

stabilize cut-and-fill slopes.

» Road surfaces should be graveled, and cut-and-fill
slopes should be stabilized by seeding, muiching,
or erosion mats. The subsoil is very erodible.

« Design and construct septic tank absorption fields
to compensate for restricted soil permeability and
the seasonal perched water table.

* Select adapted plants in establishing lawns, shrubs,
trees, and gardens.

« Suitable topsoil may need to be brought in to

replace toxic soil.

Interpretive Groups

Capability class: Vle

38—Honeyjones silt loam,
15 to 35 percent slopes

Composition

Honeyjones and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: North-facing mountain ridges and
footslopes

Slope range: 15 to 35 percent

Slope features: Plane to convex

Elevation: 2,200 to 3,800 feet

Mean annual precipitation: 30 to 45 inches

Mean annual air temperature: 41 to 45 degrees F

Frost-free period: 60 to 90 days

Typical Profile

Organic mat—1.5-inches thick
0 to 2 inches—grayish brown silt loam

Soil Survey

2 to 15 inches—yellowish brown silt loam and light
yellowish brown gravelly silt loam

15 to 24 inches—very pale brown extremely cobbly
loam

24 to 60 inches—very pale brown extremely stony
loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
metasedimentary bedrock primarily siltite and
argillite, with a thick mantle of volcanic ash

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium

Hazard of water erosion: Slight

Inclusions

Contrasting inclusions:

» Hugus soils on north-facing foothills and footslopes
* Ahrs soils on east- and west-facing mountain slopes
* Hobo soils on dissected terraces and footslopes

* Areas of rock outcrop

Use and Management

Major current uses:
* Timber production
* Livestock grazing
¢ Recreation

» Wildlife habitat

* Watershed

Woodland

Woodland suitability subclass: 10A

Trees suitable for planting: Western white pine, grand
fir, and Douglas-fir

Mean site index:
Western white pine—72 (50-year site curve)
Grand fir—98 (50-year site curve)
Douglas-fir—82 (50-year site curve)

Estimated average annual production (CMAI):
Western white pine—139 cubic feet at 105 years

of age

Grand fir—149 cubic feet at 90 years of age
Douglas-fir—86 cubic feet at 96 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western larch, western white pine, grand fir,
Douglas-fir, queencup beadlily, goldthread, starry
false Solomon's seal, and myrtle pachystima
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Management limitations:

* Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn ieaves a greater number of rock
fragments on the surface.

Management practices:

* Use conventional methods in harvesting timber.

Grazeable Understory

Common forest understory plants: Longtube
twinflower, goldthread, queencup beadlily, western
rattlesnake plantain, starry false Solomon's seal,
oneleaf foamflower, darkwoods violet, bunchberry
dogwood, common prince's pine, common
snowberry, myrtle pachystima, big blueberry, and
shinyleaf spirea

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

¢ This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,000 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Building Site and Recreational Development

Management limitations:

* Slope in some areas may limit the use of
construction equipment.

* Slope limits the use of the steeper areas of this unit
for site development, A

* The quality of roadbeds and road surfaces can be
adversely affected by frost action.

* Excavation is hampered by stones and cobbles in
the soil.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
hazards and increase maintenance costs.

Management practices:

* Design and construct roads, camp areas, and
sanitary facilities to compensate for slope.

* Design and construct roads to compensate for large
stones and frost action.

Watershed

* Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

Interpretive Groups

Capability class: Vle

39—Honeyjones silt loam,
35 to 75 percent slopes

Composition

Honeyjones and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: North-facing mountain slopes
Slope range: 35 to 75 percent

Slope features: Plane to convex

Elevation: 2,200 to 4,800 feet

Mean annual precipitation: 30 to 45 inches

Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 60 to 90 days

Typical Profile

Organic mat—1.5-inches thick

0 to 2 inches—grayish brown silt loam

2 to 15 inches—yellowish brown silt loam and light
yellowish brown gravelly silt loam

15 to 24 inches—very pale brown extremely cobbly
loam

24 to 60 inches—very pale brown extremely stony
loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
metasedimentary bedrock primarily siltite and
argillite, with a thick mantle of volcanic ash

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Inclusions

Contrasting inclusions:

* Hugus soils on north-facing foothills

¢ Ahrs soils on east- and west-facing mountain slopes

* Soils similar to Honeyjones soils with bedrock at
less than 60 inches on ridges and convex slopes

* Latour soils on north-facing mountain slopes at
higher elevations

* Areas of rock outcrop

Use and Management

Major current uses:
* Timber production
* Livestock grazing
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¢ Recreation
* Wildlife habitat
¢ Watershed

Woodland

Woodland suitability subclass: 9R

Trees suitable for planting: Western white pine, grand
fir, and Douglas-fir

Mean site index:

Western white pine—71 (50-year site curve)
Grand fir—86 (50-year site curve)
Douglas-fir—81 (50-year site curve)

Estimated average annual production (CMAI):

Western white pine—137 cubic feet at 105 years
of age

Grand fir—125 cubic feet at 100 years

Douglas-fir—83 cubic feet at 96 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western larch, western white pine, grand fir,
Douglas-fir, queencup beadlily, goldthread, starry
false Solomon's seal, and myrtle pachystima

Management limitations:

» Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

« Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

* The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

 Road failure and landslides may occur after road
construction and clearcutting especially where the
bedrock layers are parallel to the slope.

Management practices:

* Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

 Because sliding and slumping can result if the soil is
disturbed, use the kind of logging methods that
disturb the soil least and stabilize cuts and fills.

« Roads built on 60 percent slopes or steeper should
be full benched to prevent road failure.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

Grazeable Understory

Common forest understory plants: Longtube
twinflower, goldthread, queencup beadlily, western

Soil Survey

rattiesnake plantain, starry false Solomon's seal,
oneleaf foamflower, darkwoods violet, bunchberry
dogwood, common prince's pine, common
snowberry, myrtle pachystima, big blueberry, and
shinyleaf spirea

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,000 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Management limitations:

 Slope may cause livestock distribution problems.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

Building Site and Recreational Development

Management limitations:

« Slope limits the use of construction equipment.

e Cut slopes generally are stable, but slumping and
landslides can occur where the bedrock is highly
fractured or where rock layers are parallel to the
slope.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
hazards and increase maintenance costs.

Management practices:

» Design and construct roads to compensate for the
steepness of slope and large stones.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

« Stabilize cutbanks to avoid slumping onto the
roadway.

« Stabilize disturbed areas to reduce the risk of soil
slippage and landslides.

Watershed

* Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

Interpretive Groups

Capability class: Vlle
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40—Honeyjones gravelly silt loam,
65 to 85 percent slopes

Composition

Honeyjones and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: Very steep, north-facing mountain
slopes and breaklands

Slope range: 65 to 85 percent

Slope features: Plane to convex

Elevation: 2,400 to 4,800 feet

Mean annual precipitation: 40 to 45 inches

Mean annual air temperature: 42 to 45 degrees F -

Frost-free period: 60 to 90 days

Typical Profile

Organic mat—2-inches thick

0 to 2 inches—grayish brown gravelly silt loam

2 to 16 inches—yellowish brown and light yellowish
brown gravelly silt loam

16 to 43 inches—pale brown extremely gravelly loam
and extremely cobbly loam

43 to 60 inches—very pale brown extremely gravelly
loam and extremely cobbly loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
metasedimentary bedrock primarily siltite and
argillite, with a thick mantle of volcanic ash

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid

Hazard of water erosion: Severe

Inclusions

Contrasting inclusions:

¢ Soils that are very gravelly in the surface layers on
extremely steep, convex slopes

¢ Ahrs soils on east- and west-facing mountain slopes

¢ Soils that have fractured bedrock at depths of 40 to
60 inches on ridges

* Areas of rock outcrop
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Use and Management

Major current uses:
* Timber production
* Wildlife habitat

* Watershed

Woodland

Woodland suitability subclass: 9R

Trees suitable for planting: Western white pine, grand
fir, and Douglas-fir

Mean site index:

Western white pine—71 (50-year site curve)
Grand fir—86 (50-year site curve)
Douglas-fir—81 (50-year site curve)

Estimated average annual production (CMAI):

Western white pine—137 cubic feet at 105 years
of age

Grand fir—125 cubic feet at 100 years of age

Douglas-fir—83 cubic feet at 96 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western larch, western white pine, grand fir,
Douglas-fir, queencup beadlily, goldthread, starry
false Solomon's seal, big blueberry, and myrtle
pachystima

Management limitations:

 Using conventional methods harvesting timber is
impossible because of the slope.

* Constructing roads at midslope results in large cuts
and fills, which increase the risk of erosion.

 Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

* The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

* Road failure and landslides may occur after road
construction and clearcutting.

Management practices:

* Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

¢ Reduce the risk of erosion, soil slippage, and
landslides by avoiding excessive disturbance on
the soil.
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* Roads must be full benched, and stabilization
practices should include cross drains, rip rap
below culvert outlets, slash windrows, seeding,
mulching, and erosion blankets. Apply stabilization
practices immediately after construction.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

Building Site and Recreational Development

Management limitations:

¢ Extremely steep slopes prevent the use of this unit
for building site and recreational development.

¢ Disturbing the soil increases the risk of erosion, soil
slippage, and landslides.

Watershed

¢ Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

¢ Minimize soil erosion and slippage by careful
management of timber and understory vegetation.

Interpretive Groups

Capability class: Vlle

41—Honeyjones-Ahrs association,
15 to 35 percent slopes

Composition

Honeyjones and similar soils: 45 percent
Ahrs and similar soils: 35 percent
Contrasting inclusions: 20 percent

Honeyjones
Setting

Landscape position: North- and east-facing mountain
slopes and ridges

Slope range: 15 to 35 percent

Slope features: Plane to convex

Elevation: 2,200 to 4,800 feet

Mean annual precipitation: 30 to 45 inches

Mean annual air temperature: 41 to 45 degrees F

Frost-free period: 60 to 90 days

Typical Profile

Organic mat—1.5-inches thick
0 to 2 inches—grayish brown silt loam

Soil Survey

2 to 15 inches—yellowish brown silt loam and light
yellowish brown gravelly silt loam

15 to 24 inches—very pale brown extremely cobbly
loam

24 to 60 inches—very pale brown extremely stony
loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
metasedimentary bedrock primarily siltite and
argillite, with a thick mantle of volcanic ash

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium

Hazard of water erosion: Slight

Ahrs
Setting

Landscape position: South- and west-facing mountain
slopes and ridges

Slope range: 15 to 35 percent

Slope features: Plane to convex

Efevation: 2,200 to 4,800 feet

Mean annual precipitation: 30 to 42 inches

Mean annual air temperature: 42 to 46 degrees F

Frost-free period: 90 to 110 days

Typical Profile

Organic mat—2-inches thick

0 to 6 inches—grayish brown gravelly silt loam

6 to 18 inches—yellowish brown very cobbly silt loam

18 to 30 inches—Ilight yellowish brown extremely
cobbly loam

30 to 60 inches—very pale brown extremely cobbly
loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage cfass: Well drained

Parent material: Weathered material derived from
metasedimentary bedrock primarily siltite and
argillite, with a mantie of volcanic ash

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium

Hazard of water erosion: Slight
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Inclusions

Contrasting inclusions:

* Pinecreek soils on south-facing slopes

* Latour soils on north-facing slopes at higher
elevations

* Hugus soils on north-facing slopes at lower
elevations

» Soils that have bedrock at depths of 10 to 20 inches
on ridges and knobs

o Areas of rock outcrop

Use and Management

Major current uses:
¢ Timber production
* Livestock grazing
* Recreation

* Wildlife habitat

¢ Watershed

Woodland

Honeyjones

Woodland suitability subclass: 10A

Trees suitable for planting: Grand fir and Douglas-fir

Mean site index:
Western white pine—72 (50-year site curve)
Grand fir—98 (50-year site curve)
Douglas-fir—82 (50-year site curve)

Estimated average annual production (CMAI):
Western white pine—139 cubic feet at 105 years

of age

Grand fir—149 cubic feet at 90 years of age
Douglas-fir—86 cubic feet at 96 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western larch, western white pine, grand fir,
Douglas-fir, queencup beadlily, goldthread, starry
false Solomon's seal, and myrtle pachystima

Ahrs

Woodland suitability subclass: 8A
Trees suitable for planting: Grand fir and Douglas-fir
Mean site index:
Grand fir—78 (50-year site curve)
Western white pine—83 (50-year site curve)
Douglas-fir—77 (50-year site curve)
Ponderosa pine—105 (100-year site curve)
Estimated average annual production (CMAI):
Grand fir—110 cubic feet at 108 years of age
Waestern white pine—160 cubic feet at 100 years
of age
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Douglas-fir—75 cubic feet at 99 years of age
Ponderosa pine—112 cubic feet at 40 years of
age
Dominant vegetation in potential natural plant
community: Grand fir, Douglas-fir, western larch,
western white pine, ponderosa pine, queencup
beadlily, goldthread, and myrtle pachystima

Management limitations:

» Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

* When openings are made in the canopy, invading
brushy plants can delay natural reforestation on
the Ahrs soil.

Management practices:

* Use conventional methods in harvesting timber.

* Prepare the site carefully to control competing
brushy vegetation on the Ahrs soil.

Grazeable Understory

Honeyjones

Common forest understory plants: Longtube
twinflower, goldthread, queencup beadiily, western
rattiesnake plantain, starry false Solomon's seal,
oneleaf foamflower, darkwoods violet, bunchberry
dogwood, common prince's pine, common
snowberry, myrtle pachystima, big blueberry, and
shinyleaf spirea

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

 This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,000 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Ahrs

Common forest understory plants: Columbia brome,
longtube twinflower, queencup beadlily,
goldthread, American trailplant, Piper's anemone,
starry false Solomon's seal, Rocky Mountain
maple, myrtle pachystima, comman snowberry,
baldhip rose, Saskatoon serviceberry, and white
spirea

Total production of air-dry vegetation (pounds per
acre): 250
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Livestock grazing: ,

 This unit can produce forage for livestock and big
game animals for 10 to 20 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 250 pounds per acre as the
canopy closes.

Management limitations:

 Thick brush on the Ahrs soil can invade when the
canopy is opened and may limit forage and access
by livestock.

Management practices:

» Manage trees and shrubs on the Ahrs soil by
clearing or thinning to create open areas for forage
production.

Building Site and Recreational Development

Management limitations:

« Slope in some areas may limit the use of
construction equipment.

* Slope limits the use of the steeper areas of this unit
for site development.

¢ The quality of roadbeds and road surfaces on the
Honeyjones soil can be adversely affected by frost
action.

s Excavation is hampered by stones and cobbles in
the soil.

¢ Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
hazards and increase maintenance costs.

Management practices:

 Design and construct buildings and access roads to
compensate for slope, large stones, and frost
action.

Watershed

¢ Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

Interpretive Groups

Capability class: Ve

42—Honeyjones-Ahrs association,
35 to 75 percent slopes

Composition

Honeyjones and similar soils: 45 percent
Ahrs and similar soils: 35 percent
Contrasting inclusions: 20 percent

Soil Survey

Honeyjones
Setting

Landscape position: North- and east-facing mountain
slopes

Slope range: 35 to 75 percent

Slope features: Plane to convex

Elevation: 2,200 to 4,800 feet

Mean annual precipitation: 30 to 45 inches

Mean annual air temperature: 41 to 45 degrees F

Frost-free period: 60 to 90 days

Typical Profile

Organic mat—1.5-inches thick

0 to 2 inches—grayish brown silt loam

2 to 15 inches—yellowish brown silt loam and light
yellowish brown gravelly silt loam

15 to 24 inches—very pale brown extremely cobbly
loam

24 to 60 inches—very pale brown extremely stony
loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
metasedimentary bedrock primarily siltite and
argillite, with a thick mantle of volcanic ash

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Ahrs
Setting

Landscape position: South- and west-facing mountain
slopes '

Slope range: 35 to 75 percent

Slope features: Convex

Elevation: 2,200 to 4,800 feet

Mean annual precipitation: 30 to 42 inches

Mean annual air temperature: 42 to 46 degrees F

Frost-free period: 90 to 110 days

Typical Profile

Organic mat—2-inches thick

0 to 6 inches—qgrayish brown gravelly silt loam

6 to 18 inches—yellowish brown very cobbly silt loam

18 to 30 inches—light yellowish brown extremely
cobbly loam

30 to 60 inches—very pale brown extremely cobbly
loam
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Soil Properties and Qualities , * Hugus soils on north-facing slopes at lower
elevations

* Latour soils on north-facing slopes at higher
elevations

* Soils with bedrock at depths of 10 to 20 inches on
ridges and knobs

¢ Areas of rock outcrop

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
metasedimentary bedrock primarily siltite and
argillite, with a mantle of volcanic ash

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 60 inches or more Use and Management
Rate of surface runoff: Medium to rapid Major current uses:
Hazard of water erosion: Moderate ¢ Timber production (fig. 11)
. * Livestock grazing
Inclusions « Recreation
Contrasting inclusions: * Wildlife habitat
* Pinecreek soils on south-facing slopes ¢ Watershed

Figure 11.—An area of Honeyjones-Ahrs association, 35 to 75 percent slopes, used for timber production.
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Woodland

Honeyjones

Woodland suitability subclass: 9R

Trees suitable for planting: Grand fir and Douglas-fir

Mean site index:
Western white pine—71 (50-year site curve)
Grand fir—86 (50-year site curve)
Douglas-fir—81 (50-year site curve)

Estimated average annual production (CMAI):
Western white pine—137 cubic feet at 105 years

of age

Grand fir—125 cubic feet at 100 years of age
Douglas-fir—83 cubic feet at 96 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western larch, western white pine, grand fir,
Douglas-fir, queencup beadlily, goldthread, starry
false Solomon's seal, and myrtle pachystima

Ahrs

Woodland suitability subclass: 8R
Trees suitable for planting: Grand fir and Douglas-fir
Mean site index:
Grand fir—78 (50-year site curve)
Western white pine—83 (50-year site curve)
Ponderosa pine—105 (100-year site curve)
Douglas-fir—77 (50-year site curve)
Estimated average annual production (CMAI):
Grand fir—110 cubic feet at 108 years of age
Western white pine—160 cubic feet at 100 years
of age

Ponderosa pine—112 cubic feet at 40 years of
age

Douglas-fir—75 cubic feet at 99 years of age

Dominant vegetation in potential natural plant
community: Grand fir, Douglas-fir, western larch,
western white pine, ponderosa pine, queencup
beadlily, goldthread, and myrtle pachystima

Management limitations:

« Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

« Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

» The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

« Road failure and landslides are likely to occur on
the Honeyjones soil after road construction and

Soil Survey

clearcutting, especially where bedrock layers are
parallel to the surface.

* When openings are made in the canopy, invading
brushy plants can delay natural reforestation on
the Ahrs soil.

Management practices:

¢ Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

¢ Because sliding and slumping can result if the
Honeyjones soil is disturbed, use the kind of
logging methods that disturb the soil least and
stabilize cuts and fills.

¢ Roads built on 60 percent slopes or steeper shouid
be full benched to prevent road failure.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

¢ Prepare the site carefully on the Ahrs soil to control
competing brushy vegetation.

Grazeable Understory

Honeyjones

Common forest understory plants: Longtube
twinflower, goldthread, queencup beadlily, western
rattiesnake plantain, starry false Solomon's seal,
oneleaf foamflower, darkwoads violet, bunchberry
dogwood, common prince's pine, common
snowberry, myrtle pachystima, big blueberry, and
shinyleaf spirea

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,000 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Ahrs

Common forest understory plants: Columbia brome,
fongtube twinflower, queencup beadlily,
goldthread, American trailplant, Piper's anemone,
starry false Solomon's seal, Rocky Mountain
maple, myrtle pachystima, common snowberry,
baldhip rose, Saskatoon serviceberry, and white
spirea

Total production of air-dry vegetation (pounds per
acre): 250
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Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 10 to 20 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annua! production
ranges from 1,800 pounds of air-dry forage per
acre to less than 250 pounds per acre as the
canopy closes.

Management limitations:

 Slope may cause livestock distribution problems.

¢ Thick brush can invade on the Ahrs soil when the
canopy is opened and may limit forage and access
by livestock.

Management practices:

¢ Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

* Manage trees and shrubs on the Ahrs soil by
clearing or thinning to create open areas for forage
production.

Building Site and Recreational Development

Management limitations:

« Slope limits the use of construction equipment.

» Cut slopes on the Honeyjones soil generally are
stable, but slumping and landslides can occur
where the bedrock is highly fractured or where
rock layers are parallel to the slope.

» Excavation is hampered by stones and cobbles in
the soil.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
hazards and increase maintenance costs.

Management practices:

¢ Design and construct roads and trails to
compensate for the steepness of slope and large
stones.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

 Stabilize cutbanks on the Honeyjones soil to avoid
slumping onto the roadway.

Watershed

¢ Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

Interpretive Groups

Capability class: Vlle

43—Honeyjones-Ahrs association,
moderately acid,
35 to 75 percent slopes

Composition

Honeyjones and similar soils: 45 percent
Ahrs and similar soils: 40 percent
Contrasting inclusions: 15 percent

Honeyjones
Setting

Landscape position: North-facing mountain slopes
Slope range: 35 to 75 percent

Slope features: Plane to concave

Elevation: 3,200 to 4,400 feet

Mean annual precipitation: 35 to 40 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 60 to 90 days

Typical Profile

Organic mat—2-inches thick

0 to 4 inches—grayish brown and yellowish brown siit
loam, moderately acid, moderate concentrations
of heavy metals

4 to 16 inches—light yellowish brown gravelly silt loam

16 to 34 inches—pale brown extremely cobbly silt
loam

34 to 60 inches—very pale brown extremely stony silt
loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
metasedimentary bedrock primarily siltite and
argillite, with a thick mantle of volcanic ash

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Acidity: Moderately acid in the surface layer

Ahrs
Setting

Landscape position: East- and west-facing mountain
slopes

Slope range: 35 to 75 percent

Slope features: Convex

Elevation: 3,200 to 4,400 feet

Mean annual precipitation: 35 to 40 inches
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Mean annual air temperature: 42 to 46 degrees F
Frost-free period: 90 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 4 inches—brown gravelly silt loam, moderately
acid, moderate concentrations of heavy metals

4 to 18 inches—yellowish brown very cobbly silt loam

18 to 32 inches—light yellowish brown extremely
cobbly sift loam

32 to 60 inches—very pale brown extremely cobbly
loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
metasedimentary bedrock primarily siltite and
argillite, with a mantle of volcanic ash

Permeability: Moderate

Available water capacity: |.ow

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Acidity: Moderately acid in the surface layer

Inclusions

Contrasting inclusions:

* Very strongly acid Hugus soils on east- and west-
facing slopes at lower elevations

» Very strongly acid, deep Tigley soils on south-facing
slopes at lower elevations

» Areas of rock outcrop

Use and Management

Major current uses:
» Timber production
¢ Recreation

+ Wildlife habitat

Woodland

Honeyjones, moderately acid

Woodland suitability subclass: 9R

Trees suitable for planting: Western white pine,
western larch, and Douglas-fir

Mean site index:
Western white pine—70 (50-year site curve)

Estimated average annual production (CMAI):
Western white pine—135 cubic feet at 105 years

of age

Dominant vegetation: Western white pine, western
larch, lodgepole pine, Rocky Mountain maple,
willow, queencup beadlily, myrtle pachystima, big

Soil Survey

blueberry, starry false Solomon's seal, bunchberry
dogwood, pine reedgrass, millet woodrush,
Columbia brome, goldthread, sidebells shinleaf,
common prince's pine, and common snowberry

* The presence of heavy metals and higher than
normal soil acidity have modified the normal plant
succession. Normal habitat type is western
hemlock/queencup beadlily.

Ahrs, moderately acid

Woodland suitability subclass: 9R

Trees suitable for planting: Western white pine,
western farch, and Douglas-fir

Mean site index:
Woestern white pine—70 (50-year site curve)

Estimated average annual production (CMAI):
Waestern white pine—135 cubic feet at 105 years

of age

Dominant vegetation: Western white pine, ponderosa
pine, lodgepole pine, Rocky Mountain maple,
willow, redstem ceanothus, myrtle pachystima,
starry false Solomon's seal, Utah honeysuckle,
queencup beadlily, pine reedgrass, redtop,
queencup beadlily, Saskatoon serviceberry,
creambush oceanspray, common snowberry,
mallow ninebark, Indianhemp dogbane, and sedge

* The presence of heavy metals and higher than
normal soil acidity has modified the normal plant
succession. Normal habitat type is grand fir/
queencup beadlily.

* Approximately 10 percent of this unit is devoid of
vegetation. '

Management limitations:

* Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

* Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

* The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

¢ Road failure and landslides may occur after road
construction and clearcutting where bedrock
layers are parallel to the slope.

* When openings are made in the canopy on the Ahrs
soil, invading brushy plants can delay natural
reforestation.

* Moderate acidity and concentrations of heavy
metals limit the kind and amount of vegetation
produced on this unit.
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Management practices:

* Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

* Roads built on 60 percent slopes or steeper should
be full benched to prevent road failure.

* Prepare the site carefully on the Ahrs soil to control
competing brushy vegetation.

* Use plants and trees that tolerate moderate acidity
and concentrations of heavy metals.

Building Site and Recreational Development

Management limitations:

« Slope limits the use of construction equipment.

» Excavation increases the risk of soil slippage and
landslides where the bedrock layers are parallel to
the slope.

* Plant cover may be affected by the acidity and
concentrations of heavy metals.

» Excavation is hampered by stones and cobbles in
the soil.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
hazards and increase maintenance costs.

Management practices:

* Design and construct roads and trails to
compensate for the steepness of slope and large
stones.

» Stabilize disturbed areas to reduce the risk of soil
slippage and landslides where the bedrock layers
are parallel to the slope.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

* Select adapted plants in establishing a plant cover.

Interpretive Groups

Capability class: Vlle

44—Honeyjones-Rock outcrop complex,
65 to 85 percent slopes

Composition

Honeyjones and similar soils: 50 percent
Rock outcrop: 25 percent
Contrasting inclusions: 25 percent

Honeyjones

Setting

Landscape position: North-facing mountain slopes and
breaklands

Slope range: 65 to 85 percent

Slope features: Plane to convex very steep and
extremely steep

Elevation: 2,200 to 3,800 feet

Mean annual precipitation: 30 to 45 inches

Mean annual air temperature: 41 to 45 degrees F

Frost-free period: 60 to 90 days

Typical Profile

Organic mat—2-inches thick

0 to 2 inches—grayish brown gravelly silt loam

2 to 16 inches—yellowish brown and light yellowish
brown gravelly silt loam

16 to 43 inches—pale brown extremely gravelly loam
and extremely cobbly loam

43 to 60 inches—very pale brown extremely gravelly
loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived
from metasedimentary bedrock primarily siltite
and argillite, with a thick mantle of volcanic
ash

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid

Hazard of water erosion: Severe

Rock outcrop
Setting

Landscape position: Mountains and breaklands

* Rock outcrop consists of areas of exposed
metasedimentary bedrock.

* Areas of rock outcrop are not suitable for most land
uses.

Inclusions

Contrasting inclusions:

* Ahrs soils on south-, east-, and west-facing
mountain slopes

» Soils with bedrock at depths of 10 to 20 inches on
ridges
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+ Soils with more than 35 percent rock fragments in
the surface layers on convex, north-facing
mountain slopes

* Rubble land

Use and Management

Major current uses:
* Timber production
» Wildlife habitat

¢ Watershed

Woodland

Honeyjones

Woodland suitability subclass: 9R

Trees suitable for planting: Douglas-fir, grand fir, and
western white pine

Mean site index:

Western white pine—71 (50-year site curve)
Grand fir—86 (50-year site curve)
Douglas-fir—81 (50-year site curve)

Estimated average annual production (CMAI):

Western white pine—137 cubic feet at 105 years
of age

Grand fir—125 cubic feet at 100 years of age

Douglas-fir—83 cubic feet at 96 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western larch, western white pine, grand fir,
Douglas-fir, queencup beadlily, goldthread, starry
false Solomon's seal, and myrtle pachystima

Management limitations:

* Areas of rock outcrop reduce yield by about 25
percent.

¢ Using conventional methods in harvesting timber is
impossible because of the slope.

¢ Constructing roads at midslope results in large cuts
and fills, which increase the risk of erosion and soil
slippage.

¢ Road failure and landslides may occur after road
construction and clearcutting.

¢ Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

* The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

¢ Areas of rock outcrop can interfere with logging and
yarding operations and may cause breakage of
timber.

Soil Survey

Management practices:

* Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

* Because sliding and slumping can result if the soil is
disturbed, use the kind of logging methods that
disturb the soil least and stabilize cuts and fills.

* Roads must be full benched, and stabilization
practices should include cross drains, rip rap
below culvert outlets, slash windrows, seeding,
mulching, and erosion blankets. Apply stabilization
practices immediately after construction.
Permanent haul or traveled roads should be
surfaced to reduce roadway erosion.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

Building Site and Recreational Development

Management limitations:
 Steep slopes prevent the use of this unit for building
site development.

Watershed

* Manage this unit to keep soil erosion to a minimum,
which helps maintain its value as watershed.

* Minimize soil erosion by careful management of
timber and understory vegetation.

Interpretive Groups

Capability class:
Honeyjones soil—Vlle
Rock outcrop—Vills

45—Hugus gravelly loam, very strongly
acid, 30 to 65 percent slopes,
severely eroded

Composition

Hugus and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Landscape position: East- and west-facing foothills
and dissected terrace escarpments

Slope range: 30 to 65 percent

Slope features: Concave to convex

Elevation: 2,250 to 3,400 feet

Mean annual precipitation: 32 to 38 inches
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Mean annual air temperature: 43 to 45 degrees F
Frost-free period: 90 to 110 days

Typical Profile

0 to 6 inches—grayish brown gravelly loam, very
strongly acid, high concentrations of heavy metals

6 to 22 inches—light yellowish brown very gravelly
loam

22 to 46 inches—very pale brown extremely gravelly
silty clay loam and extremely gravelly loam

46 to 60 inches—very pale brown extremely gravelly
loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Colluvium and old alluvium derived
from metasedimentary rocks with a thick mantle of
volcanic ash

Permeability: Moderately slow

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Very rapid

Hazard of water erosion: Very severe

Acidity: Very strongly acid or extremely acid in the
surface layer

Inclusions

Contrasting inclusions:

* Very strongly acid, deep Tigley soils on south-facing
convex slopes

¢ Very strongly acid, eroded soils similar to Ahrs sails
on east- and west-facing slopes at higher
elevations

* Very strongly acid, eroded soils similar to
Honeyjones soils on north-facing slopes

* Soils with very gravelly and extremely gravelly
surfaces on extremely eroded convex slopes

* Areas of rock outcrop

* Gullied land

Use and Management

Major current uses:
* Mining activities
e Recreation

Vegetation

Trees suitable for planting: Ponderosa pine, western
white pine, and Austrian pine

Present vegetation: Small western white pine, quaking
aspen, Rocky Mountain maple, blue elderberry,
serviceberry, brackenfern, Indianhemp dogbane,
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Utah honeysuckle, common snowberry, Scouler's
willow, and redtop

» The presence of heavy metals and much higher
than normal soil acidity have noticeably reduced
the plant succession on this map unit. Normal
habitat type is western hemlock/queencup
beadlily.

« Approximately 50 percent of this unit is devoid of
vegetation.

Management limitations:

« High acidity and concentrations of heavy metals
limit the kind and amount of vegetation produced
on this unit.

* Livestock grazing is not feasible on this unit due to
steepness of slope, lack of suitable forage
vegetation, and concentration of heavy metals.

» Seeding and planting are limited by steep slopes,
seedling mortality, and water erosion.

Management practices:

 Use plants and trees that tolerate high acidity and
concentrations of heavy metals.

* The application of nitrogen fertilizer and other soil
amendments is essential for plant establishment
on this unit. Obtain a soil test for proper fertilizer
management.

» Stabilize eroded areas before seeding and planting.

Building Site and Recreational Development

Management limitations:

* Steepness of slope limits the use of this unit for
building site development.

* Slope limits the use of construction equipment.

* Disturbing the soil increases the risk of erosion.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil create road hazards
and increase maintenance costs.

* Plant cover may be affected by the acidity and
concentrations of heavy metals.

Management practices:

¢ Design and construct roads and trails to
compensate for steepness of slope.

+ Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

* Select plants adapted to high levels of soil acidity
and high concentrations of heavy metals in
establishing a plant cover.

Interpretive Groups
Capability class: Vlle
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46—Hugus silt loam,
30 to 65 percent slopes

Composition

Hugus and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: North-facing foothills and
dissected terrace slopes

Slope range: 30 to 65 percent

Slope features: Concave to plane

Elevation: 2,160 to 3,600 feet

Mean annual precipitation: 30 to 40 inches

Mean annual air temperature: 42 to 45 degrees F

Frost-free period.: 80 to 110 days

Typical Profile

Organic mat—2-inches thick

0 to 4 inches—pale brown silt loam

4 to 15 inches—light yellowish brown silt loam

15 to 52 inches—pale brown, very pale brown, and
yellow very gravelly silt loam

52 to 60 inches—yellow extremely gravelly silt loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Colluvium and old alluvium derived
from metasedimentary rocks with a thick mantle of
volcanic ash

Permeability: Moderately slow

Available water capacity: Moderate

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Inclusions

Contrasting inclusions:

* Tigley soils on south- and west-facing slopes

e Ahrs soils on south-facing convex slopes

* Honeyjones soils on north-facing slopes

» Hobo soils on less sloping toeslopes and terraces
* Areas of rock outcrop on convex slopes and ridges

Use and Management

Major current uses:
o Timber production
* Livestock grazing
¢ Recreation

* Wildlife habitat

e Watershed

Soil Survey

Woodland

Woodland suitability subclass: 9R

Trees suitable for planting: Grand fir, western white
pine, and Douglas-fir

Mean site index:

Grand fir—90 (50-year site curve)

Western white pine—76 (50-year site curve)
Western larch—77 (50-year site curve)
Douglas-fir—87 (50-year site curve)

Estimated average annual production (CMAI):

Grand fir—133 cubic feet at 96 years of age

Western white pine—146 cubic feet at 100 years
of age

Western larch—116 cubic feet at 70 years of age

Douglas-fir—97 cubic feet at 92 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, lodgepole pine, wild ginger, queencup
beadlily, and myrtle pachystima

Management limitations:

» Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

* Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

» The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

Management practices:

¢ Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

Grazeable Understory

Common forest understory plants: Goldthread,
longtube twinflower, queencup beadlily, myrtie
pachystima, wild ginger, Utah honeysuckle,
Oregon fairybells, American trailplant, darkwoods
violet, starry false Solomon's seal, bunchberry
dogwood, oneleaf foamflower, and baldhip rose

Total production of air-dry vegetation (pounds per
acre): 100

Livestock grazing:

* This unit can produce forage for livestock and big -
game animals for 5 to 15 years after the canopy is
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opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,000 pounds of air-dry forage per
acre to less than 100 pounds per acre as the
canopy closes.

Management limitations:

* Slope may cause livestock distribution problems.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

Building Site and Recreational Development

Management limitations:

*» Slope limits the use of construction equipment.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
hazards and increase maintenance costs.

Management practices:

* Design and construct roads to compensate for the
steepness of slope and large stones.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

Watershed

* Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

Interpretive Groups

Capability class: Vlle

47—Hugus silt loam, high precipitation,
30 to 65 percent slopes

Composition

Hugus and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: North-facing foothills

Slope range: 30 to 65 percent

Slope features: Concave to plane

Elevation: 2,800 to 4,700 feet

Mean annual precipitation: 40 to 50 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 80 to 90 days
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Typical Profile

Organic mat—2-inches thick

0 to 4 inches—pale brown silt loam

4 to 15 inches—light yellowish brown silt loam

15 to 52 inches—pale brown, very pale brown, and
yellow very gravelly silt loam

52 to 60 inches—yellow extremely gravelly silt loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Colluvium and old alluvium derived
from metasedimentary rocks with a thick mantle of
volcanic ash

Permeability: Moderately slow

Available water capacity: Moderate

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Inclusions

Contrasting inclusions:

» Bouldercreek, high precipitation soils on north-
facing convex slopes

* Nakarna, high precipitation soils on foothills

* Floodwood soils on less sloping foothill slopes

* Vaywoaod, cold soils on higher elevation north-facing
slopes

¢ Areas of rock outcrop on convex slopes and ridges

Use and Management

Major current uses:
* Timber production
e Livestock grazing
* Recreation

» Wildlife habitat

» Watershed

Woodland

Woodland suitability subclass: 9R

Trees suitable for planting: Grand fir, western white
pine, and Douglas-fir

Mean site index:
Grand fir—90 (50-year site curve)
Western white pine—76 (50-year site curve)
Western larch—77 (50-year site curve)
Douglas-fir—87 (50-year site curve)

Estimated average annual production (CMAI):
Grand fir—133 cubic feet at 96 years
Western white pine—146 cubic feet at 100 years

of age

Western larch—116 cubic feet at 70 years of age
Douglas-fir—97 cubic feet at 92 years of age
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Dominant vegetation in potential natural plant
community: Western red cedar, western white
pine, grand fir, Douglas-fir, western larch, wild
ginger, queencup beadlily, and myrtle pachystima

Management limitations:

¢ Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

¢ Constructing roads at midslope results in large cuts
and fills which increase the risk of slumping.

e Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

» The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

Management practices:

» Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

 Stabilize road cutbanks to avoid slumping onto
roadways. ‘

¢ Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

Grazeable Understory

Common forest understory plants: Goldthread,
western rattlesnake plantain, longtube twinflower,
starry false Solomon's seal, darkwoods violet,
baldhip rose, queencup beadlily, myrtle
pachystima, wild ginger, Utah honeysuckle,
American trailplant, and Oregon fairybells

Total production of air-dry vegetation (pounds per
acre): 100

Livestock grazing:

» This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,000 pounds of air-dry forage per
acre to less than 100 pounds per acre as the
canopy closes.

Management limitations:

 Slope may cause livestock distribution problems.

Management practices:

¢ Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

Soil Survey

Building Site and Recreational Development

Management limitations:

 Slope limits the use of construction equipment.

¢ Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
hazards and increase maintenance costs.

¢ Road cutbanks are subject to slumping.

Management practices:

¢ Design and construct roads and trails to
compensate for the steepness of slope.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

e Stabilize cutbanks to avoid slumping onto the
roadway.

Watershed

* Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

Interpretive Groups

Capability class: Vlle

48—Hugus gravelly silt loam, moderately
acid, 30 to 65 percent slopes

Composition

Hugus and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Landscape position: East- and west-facing foothills
and dissected terrace escarpments

Slope range: 30 to 65 percent

Slope features: Concave to convex

Elevation: 2,400 to 3,400 feet

Mean annual precipitation: 32 to 40 inches

Mean annual air temperature: 43 to 45 degrees F

Frost-free period: 90 to 110 days

Typical Profile

Organic mat—2-inches thick

0 to 4 inches~—yellowish brown gravelly silt loam,
moderately acid, moderate concentrations of
heavy metals

4 to 14 inches—light yellowish brown gravelly silt loam
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14 to 42 inches—Ilight brown, yellow, and reddish
yellow very gravelly silt loam and very gravelly
loam

42 to 60 inches—yellow and very pale brown
extremely gravelly loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Colluvium and old alluvium derived
from metasedimentary rocks with a thick mantle of
volcanic ash

Permeability: Moderately slow

Available water capacity: Moderate

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid

Hazard of water erosion: Moderate

Acidity: Moderately acid in the surface layer

Inclusions

Contrasting inclusions:

» Strongly acid soils similar to Hugus soils on north-
facing slopes at lower elevations

* Moderately acid Honeyjones soils on north-facing
slopes at higher elevations

* Moderately acid Ahrs soils on east- and west-facing
slopes at higher elevations

* Very strongly acid Tigley soils on south-facing
slopes

* Strongly acid Hobo soils on less sloping terraces
and hilltops

Use and Management

Major current uses:
* Timber production
* Recreation

+ Wildlife habitat

Woodland

Woodland suitability subclass: 10R

Trees suitable for planting: Western white pine,
western larch, and Douglas-fir

Mean site index:
Western white pine—78 (50-year site curve)

Estimated average annual production (CMAI):
Western white pine—150 cubic feet at 100 years

of age

Present vegetation: Western white pine, western
larch, lodgepole pine, Rocky Mountain maple,
red alder, willow, queencup beadlily, myrtle
pachystima, starry false Solomon's seal, Utah
honeysuckle, redtop, white spirea, goldthread,
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Oregon fairybells, sweetscented bedstraw,
bunchberry dogwood, oatgrass, and brackenfern

* The presence of heavy metals and higher than
normal soil acidity have modified the normal plant
succession. Normal habitat type is western
hemlock/queencup beadlily.

Management limitations:

¢ Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

* Moderate acidity and concentrations of heavy
metals limit the kind and amount of vegetation
produced on this unit.

Management practices:

» Use high-lead or other cable logging that fully or
partially suspend logs because it is less damaging
to the soil.

* Use plants and trees that tolerate moderate acidity
and concentrations of heavy metals.

Building Site and Recreational Development

Management limitations:

 Steepness of slope limits the use of this unit for
building site development.

¢ Slope limits the use of construction equipment.

* Plant cover may be affected by the acidity and
concentrations of heavy metals.

Management practices:

¢ Design and construct roads and trails to
compensate for steepness of slope.

¢ Select adapted plants in establishing a plant cover.

Interpretive Groups

Capability class: Vlle

49—Hugus cobbly silt loam, very strongly
acid, 30 to 65 percent slopes

Composition

Hugus and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Landscape position: East- and west-facing foothills
and dissected terrace escarpments

Slope range: 30 to 65 percent

Slope features: Concave to convex

Elevation: 2,250 to 3,400 feet

Mean annual precipitation: 32 to 38 inches

Mean annual air temperature; 43 to 45 degrees F

Frost-free period: 90 to 110 days
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Typical Profile

Organic mat—~0.5-inch thick

0 to 4 inches—brown cobbly silt loam, very strongly
acid, high concentrations of heavy metals

4 to 9 inches—yellowish brown cobbly silt loam

9 to 13 inches—light brown very gravelly silt loam

13 to 42 inches—reddish yellow and pink very gravelly
silt loam and very gravelly loam

42 to 60 inches—pink extremely gravelly loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Colluvium and old alluvium derived
from metasedimentary rocks with a thick mantle of
volcanic ash

Permeability: Moderately slow

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Acidity: Very strongly acid in the surface layer

Inclusions

Contrasting inclusions:

« Strongly acid soils similar to Hugus soils on north-
facing slopes

« Moderately acid Ahrs soils on southeast- and
southwest-facing slopes at higher elevations

* Very strongly acid Tigley soils on south-facing
slopes and ridges

* Very strongly acid Hobo soils on less sloping
terraces

Use and Management

Major current uses:
¢ Mining activities
» Wildlife habitat

* Recreation

Vegetation

Trees suitable for planting: Ponderosa pine, western
white pine, and Austrian pine

Present vegetation: Small western white pine and
ponderosa pine, redtop, brackenfern, Rocky
Mountain maple, willow, blue elderberry,
serviceberry, starry false Solomon's seal,
bunchberry dogwood, Utah honeysuckle, low
Oregongrape, common snowberry, gueencup
beadlily, and Indianhemp dogbane

* The presence of heavy metals and very high soil
acidity have severely reduced natural plant
succession and potential wood production. Normal

Soil Survey

habitat type is western hemlock/queencup
beadlily.

* Approximately 25 percent of this unit is devoid of
vegetation.

Management limitations:

* High acidity and concentrations of heavy metals
limit the kind and amount of vegetation produced
on this unit.

* Livestock grazing is not feasible on this unit due to
steepness of slope, lack of suitable forage
vegetation, and concentration of heavy metals.

* Seeding and planting are limited by steep slopes
and seedling mortality.

Management practices:

* Use plants and trees that tolerate high acidity and
concentrations of heavy metalis.

Building Site and Recreational Development

Management limitations:

» Steepness of slope limits the use of this unit for
building site development.

* Slope limits the use of construction equipment.

* Plant cover may be affected by the acidity and
concentrations of heavy metals.

Management practices:

* Design and construct roads and trails to
compensate for the steepness of slope.

 Select plants adapted to high levels of soil acidity
and high concentrations of heavy metals in
establishing a plant cover.

Interpretive Groups
Capability class: Vlle

50—Jacot silt loam,
35 to 65 percent slopes

Composition

Jacot and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: Foothills

Slope range: 35 to 65 percent

Slope features: Plane to convex

Elevation: 2,200 to 4,400 feet

Mean annual precipitation: 30 to 45 inches

Mean annual air temperature: 42 to 44 degrees F
Frost-free period: 80 to 110 days

Typical Profile

Organic mat—1.5-inches thick
0 to 4 inches—pale brown silt loam
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4 to 14 inches—light yellowish brown silt loam

14 to 40 inches—very pale brown and pale yellow
gravelly sandy loam

40 to 48 inches—pale yellow gravelly loamy sand

48 to 60 inches—pale yellow very gravelly loamy sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
gneiss or granitic bedrock with a thick mantle of
volcanic ash

Permeability: Moderate in the upper part and rapid
below

Available water capacity: Moderate

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate in surface layers
and severe in subsoil

Inclusions

Contrasting inclusions:

 Blackprince soils on south-facing slopes at lower
elevations

* Garveson soils on north-facing convex slopes

¢ Hugus soils on northeast- and northwest-facing
concave slopes

* Kruse soils on southeast- and southwest-facing
concave slopes

* Hobo soils on north-, east-, and west-facing
toeslopes

Use and Management

Major current uses:
* Timber production
* Livestock grazing
¢ Recreation

¢ Wildlife habitat

e Watershed

Woodland

Woodland suitability subclass: 8R

Trees suitable for planting: Western white pine, grand
fir, and western larch

Mean site index:
Western white pine—75 (50-year site curve)
Western larch—70 (50-year site curve)
Grand fir—80 (50-year site curve)
Douglas-fir—81 (50-year site curve)

Estimated average annual production (CMAI):
Western white pine—144 cubic feet at 100 years

of age

Western larch—101 cubic feet at 70 years of age

Grand fir—114 cubic feet at 107 years of age
Douglas-fir—83 cubic feet at 96 years of age
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Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, lodgepole pine, queencup beadlily,
goldthread, starry false Solomon's seal, and
longtube twinflower

Management limitations:

» Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

* Road cutbanks are occasionally subject to caving.

Management practices:

¢ Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

» Adequately designed road drainage reduces the risk
of gully erosion on the roadway.

* Stabilize road cutbanks to avoid the hazard of
caving.

Grazeable Understory

Common forest understory plants: Western
rattiesnake plantain, oneleaf foamflower,
darkwoods violet, bunchberry dogwood, common
snowberry, big blueberry, shinyleaf spirea,
goldthread, starry false Solomon's seal, common
prince's pine, longtube twinflower, myrtle
pachystima, and queencup beadlily

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

» This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Management limitations:

* Slope may cause livestock distribution problems.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

Building Site and Recreational Development

Management limitations:

* Slope limits the use of construction equipment.

* Unsurfaced access roads are subject to rilling and
gullying.

¢ Road cutbanks are subject to caving.
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Management practices:

» Design and construct roads and trails to
compensate for the steepness of slope.

» Design access roads to control surface runoff on
the roadway.

 Excavations should be designed to prevent
cutbanks from caving.

Watershed

e Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

* Because of the risk of seepage, avoid the use of
hazardous materials near streams to preserve
water quality.

Interpretive Groups

Capability class: Vlle

51—Jacot-Blackprince complex,
35 to 65 percent slopes

Composition

Jacot and similar soils: 50 percent
Blackprince and similar soils: 30 percent
Contrasting inclusions: 20 percent

Jacot
Setting

Landscape position: North-facing slopes of foothills
Slope range: 35 to 65 percent

Slope features: Concave to plane

Elevation: 2,200 to 4,000 feet

Mean annual precipitation: 30 to 40 inches

Mean annual air temperature: 42 to 44 degrees F
Frost-free period: 80 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 4 inches—pale brown silt loam

4 to 14 inches—light yellowish brown silt loam

14 to 40 inches—very pale brown and pale yellow
gravelly sandy loam

40 to 48 inches—pale yellow gravelly loamy sand

48 to 60 inches—pale yellow very gravelly loamy sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
gneiss or granitic bedrock with a thick mantle of
volcanic ash

Soil Survey

Permeability: Moderate in the upper part and rapid
below

Available water capacity: Moderate

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate in surface layers
and severe in subsoil

Blackprince

Setting

Landscape position: South-facing slopes of foothills
and canyonsides

Slope range: 35 to 65 percent

Slope features: Convex

Elevation: 2,200 to 4,000 feet

Mean annual precipitation: 30 to 38 inches

Mean annual air temperature: 43 to 45 degrees F

Frost-free period: 90 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 3 inches—brown gravelly sandy loam

3 to 11 inches—pale brown gravelly sandy loam

11 to 22 inches—very pale brown very gravelly coarse
sandy loam

22 to 28 inches—variegated very gravelly loamy
coarse sand

28 inches—weathered granitic bedrock

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Weli drained

Parent material: Weathered material derived from
gneiss or granitic bedrock with minor amounts of
loess and volcanic ash in the upper part

Permeability: Moderately rapid in the upper part and
rapid below to soft bedrock

Available water capacity: Very low

Potential rooting depth: 20 to 40 inches

Rate of surface runoff: Rapid to very rapid

Hazard of water erosion: Severe gully erosion

Inclusions

Contrasting inclusions:

* Lotuspoint soils on south-facing slopes

¢ Kruse soils on east- and west-facing concave
slopes

» Soils on south-facing convex slopes and flatter
ridges that have soft bedrock at depths of less
than 20 inches

* Areas of rock outcrop
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Use and Management

Major current uses:
¢ Timber production
* Livestock grazing
* Recreation

» Wildiife habitat

* Watershed

Woodland

Jacot

Woodland suitability subclass: 8R

Trees suitable for planting: Western white pine,
western larch, and grand fir

Mean site index:
Western white pine—75 (50-year site curve)
Western larch—70 (50-year site curve)
Grand fir—80 (50-year site curve)
Douglas-fir—81 (50-year site curve)

Estimated average annual production (CMAI):
Western white pine—144 cubic feet at 100 years

of age

Western larch—101 cubic feet at 70 years of age
Grand fir—114 cubic feet at 107 years of age
Douglas-fir—83 cubic feet at 96 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, lodgepole pine, queencup beadlily,
goldthread, starry false Solomon's seal, and
longtube twinflower

Blackprince

Woodland suitability subclass: 7R

Trees suitable for planting: Douglas-fir and ponderosa
pine

Mean site index:

Douglas-fir—74 (50-year site curve)
Grand fir—73 (50-year site curve)

Estimated average annual production (CMAI):
Douglas-fir—69 cubic feet at 101 years of age
Grand fir—100 cubic feet at 111 years

Dominant vegetation in potential natural plant
community: Grand fir, Douglas-fir, ponderosa pine,
western larch, pine reedgrass, mallow ninebark,
creambush oceanspray, and common snowberry

Management limitations:

¢ Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

* Road cutbanks are occasionally subject to caving.

* The deep cuts needed to level the road surface can
expose soft bedrock on the Blackprince soil;
however, it can be easily excavated.

* When openings are made in the canopy on the
Blackprince soil, invading brushy plants can delay
natural reforestation.

 Reforestation on the Blackprince soil is difficult on
the hotter, drier, south-facing slopes because of
droughtiness.

Management practices:

 Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

 Adequately designed road drainage reduces the risk
of gully erosion on the roadway.

« Stabilize road cutbanks to avoid the hazard of
caving.

¢ Leave some of the larger trees on the Blackprince
soil to provide shade for seedlings.

* Prepare the site carefully to control competing
brushy vegetation on the Blackprince soil.

Grazeable Understory

Jacot

Common forest understory plants: Longtube
twinflower, goldthread, starry false Solomon's
seal, western rattlesnake plantain, oneleaf
foamflower, darkwoods violet, bunchberry
dogwood, common snowberry, big blueberry,
shinyleaf spirea, common prince's pine, myrtle
pachystima, and queencup beadlily

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

 This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Blackprince

Common forest understory plants: Pine reedgrass,
American trailplant, mallow ninebark, elk sedge,
Columbia brome, strawberry, sweetscented
bedstraw, Rocky Mountain maple, white spirea,
creambush oceanspray, baldhip rose, and
common snowberry

Total production of air-dry vegetation (pounds per
acre): 250
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Livestock grazing:

 This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 250 pounds per acre as the
canopy closes.

Management limitations:

* Slope may cause livestock distribution problems.

» Thick brush can invade on the Blackprince soil
when the canopy is opened and may limit forage
and access by livestock.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

* Manage trees and shrubs on the Blackprince soil by
clearing or thinning to create open areas for forage
production.

Building Site and Recreational Development

Management limitations:

¢ Slope limits the use of construction equipment.

¢ Unsurfaced access roads are subject to rilling and
gullying.

* Road cutbanks are subject to caving.

* The deep cuts needed to level the road surface can
expose soft bedrock on the Blackprince soils;
however, it can be easily excavated.

Management practices:

 Design and construct roads and trails to
compensate for the steepness of slope.

¢ Design access roads to control surface runoff on
the roadway.

¢ Excavations should be designed to prevent
cutbanks from caving.

Watershed

¢ Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

¢ Because of the risk of seepage, avoid the use of
hazardous materials near streams to preserve
water quality.

Interpretive Groups

Capability class: Vlle

Soil Survey

52—Jacot-Garveson silt loams,
15 to 35 percent slopes

Composition

Jacot and similar soils: 45 percent
Garveson and similar soils: 35 percent
Contrasting inclusions: 20 percent

Jacot
Setting

Landscape position: Foothills

Slope range: 15 to 35 percent

Slope features: Plane to concave

Elevation: 2,600 to 4,400 feet

Mean annual precipitation: 30 to 45 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 4 inches—pale brown silt loam

4 to 14 inches—light yellowish brown silt loam

14 to 40 inches—very pale brown and pale yeilow
gravelly sandy loam

40 to 48 inches—pale yellow gravelly loamy sand

48 to 60 inches—pale yellow very gravelly loamy sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
gneiss or granitic bedrock with a thick mantle of
volcanic ash

Permeability: Moderate in the upper part and rapid
below ‘

Available water capacity: Moderate

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium

Hazard of water erosion: Slight in surface layers and
moderate gully erosion in subsoil and substratum

Garveson
Setting

Landscape position: Foothills

Slope range: 15 to 35 percent

Slope features: Plane to convex
Elevation: 2,600 to 4,400 feet

Mean annual precipitation: 30 to 45 inches
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Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 2 inches—brown silt loam

2 to 16 inches—yellowish brown and light yellowish
brown silt loam

16 to 23 inches—pale brown very gravelly loamy
coarse sand

23 to 60 inches—very pale brown and variegated very
gravelly loamy coarse sand and very gravelly
coarse sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
granitic bedrock with a thick mantle of volcanic
ash

Permeability: Moderate in the upper part and rapid
below

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium

Hazard of water erosion: Slight in surface layers and
moderate gully erosion in subsoil and substratum

Inclusions

Contrasting inclusions:

» Keeler soils on south-, east-, and west-facing
slopes

¢ Nakarna soils on north-facing convex slopes

» Kruse soils on south-facing slopes

* Helmer soils on concave toeslopes and terraces

* Bouldercreek soils on north-facing slopes and
canyonsides

Use and Management

Major current uses:
* Timber production
* Livestock grazing
* Recreation

¢ Wildlife habitat

* Homesites

Woodland

Jacot

Woodland suitability subclass: 9A
Trees suitable for planting: Western white pine and
grand fir

Mean site index:
Western white pine—75 (50-year site curve)
Douglas-fir—81 (50-year site curve)
Woestern larch—70 (50-year site curve)
Grand fir—88 (50-year site curve)

Estimated average annual production (CMAI):
Woestern white pine—144 cubic feet at 100 years

of age

Douglas-fir—83 cubic feet at 96 years of age
Western larch—101 cubic feet at 70 years of age
Grand fir—129 cubic feet at 98 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, lodgepole pine, queencup beadlily,
goldthread, starry false Solomon's seal, and
longtube twinflower

Garveson

Woodland suitability subclass: 6A

Trees suitable for planting: Grand fir and western
white pine

Mean site index:
Grand fir—67 (50-year site curve)
Douglas-fir—61 (50-year site curve)

Estimated average annual production (CMAI):
Grand fir—89 cubic feet at 115 years of age
Douglas-fir—46 cubic feet at 109 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, lodgepole pine, queencup beadlily,
goldthread, starry false Solomon's seal, and
longtube twinflower

Management limitations:

* Road cutbanks are occasionally subject to caving.

+ Steep logging roads, yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

Management practices:

* Use conventional equipment when harvesting
timber.

¢ Adequately designed road drainage reduces the risk
of gully erosion on the roadway.

* Stabilize road cutbanks to avoid the hazard of
caving.

Grazeable Understory

Common forest understory plants: Longtube
twinflower, western rattlesnake plantain, starry
false Solomon's seal, common prince's pine,
myrtle pachystima, darkwoods violet, bunchberry
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dogwood, common snowberry, big blueberry,
shinyleaf spirea, goldthread, oneleaf foamflower,
and queencup beadlily

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 5to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,100 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Building Site and Recreational Development

Management limitations:

 Slope in some areas may limit the use of
construction equipment.

» Slope limits the use of the steeper areas of this unit
for site development.

¢ Cutbanks can cave because of the sandy
substratum.

¢ The quality of roadbeds and road surfaces can be
adversely affected by frost action.

* Steep unsurfaced access roads are subject to rilling
and gullying.

* The risk of seepage and the hazard of polluting the
water supply limit the use of this unit as a septic
tank absorption field.

Management practices:

¢ Design and construct buildings and roads to
compensate for slope and frost action.

¢ Excavations should be designed to prevent
cutbanks from caving.

» Design access roads to control surface runoff on
the roadway.

¢ Design and construct septic tank absorption fields
to compensate for slope and the hazard of
seepage.

Interpretive Groups

Capability class: Vle

53—Jacot-Garveson silt loams,
35 to 65 percent slopes

Composition

Jacot and similar soils: 45 percent
Garveson and similar soils: 35 percent
Contrasting inclusions: 20 percent

Soil Survey

Jacot
Setting

Landscape position: Foothills

Slope range: 35 10 65 percent

Slope features: Concave to plane

Elevation: 2,600 to 4,400 feet

Mean annual precipitation: 30 to 45 inches

Mean annual air temperature. 42 to 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 4 inches—pale brown silt loam

4 to 14 inches—light yellowish brown silt loam

14 to 40 inches—very pale brown and pale yellow
gravelly sandy loam

40 to 48 inches—pale yellow gravelly loamy sand

48 to 60 inches—pale yellow very gravelly loamy sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
gneiss or granitic bedrock with a thick mantle of
volcanic ash

Permeability: Moderate in the upper part and rapid
below

Available water capacity: Moderate

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate in surface layers
and severe gully erosion in subsoil and
substratum

Garveson
Setting

Landscape position: Foothills

Slope range: 35 to 65 percent

Slope features: Convex

Elevation: 2,600 to 4,400 feet

Mean annual precipitation: 30 to 45 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 2 inches—brown silt loam

2 to 16 inches—yellowish brown and light yellowish
brown silt loam

16 to 23 inches—pale brown very gravelly loamy
coarse sand
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23 to 60 inches—very pale brown and variegated very
gravelly loamy coarse sand and very gravelly
coarse sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
granitic bedrock with a thick mantle of volcanic
ash

Permeability: Moderate in the upper part and rapid
below

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate in surface layers
and severe gully erosion in subsoil and
substratum

Inclusions

Contrasting inclusions:

¢ Keeler soils on south-, east-, and west-facing
slopes

* Nakarna soils on north-facing convex slopes and
ridges

¢ Kruse soils on south-facing slopes

* Bouldercreek soils on north-facing slopes and
canyonsides

* Marblecreek soils on south-facing convex stopes
and ridges

Use and Management

Major current uses:
* Timber production
* Livestock grazing
* Recreation

* Wildlife habitat

* Watershed

Woodland

Jacot

Woodland suitability group: 8R

Trees suitable for planting: Western white pine and
grand fir

Mean site index:
Western white pine—75 (50-year site curve)
Grand fir—80 (50-year site curve)
Western larch—70 (50-year site curve)
Douglas-fir—81 (50-year site curve)
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Estimated average annual production (CMAI):

Western white pine—144 cubic feet at 100 years
of age

Grand fir—114 cubic feet at 107 years of age
Western larch—101 cubic feet at 70 years of age
Douglas-fir—83 cubic feet at 96 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, lodgepole pine, queencup beadlily,
goldthread, starry false Solomon's seal, and
longtube twinflower

Garveson

Woodland suitability group: 6R

Trees suitable for planting: Grand fir and western
white pine

Mean site index:
Grand fir—67 (50-year site curve)
Douglas-fir—61 (50-year site curve)

Estimated average annual production (CMAI):
Grand fir—89 cubic feet at 115 years of age
Douglas-fir—46 cubic feet at 109 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, lodgepole pine, queencup beadlily,
goldthread, starry false Solomon's seal, and
longtube twinflower

Management limitations:

» Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

* Road cutbanks are occasionally subject to caving.
 Constructing roads at midslope results in large cuts
and fills, which increase the risk of erosion and

slumping.

¢ Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

Management practices:

» Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

» Stabilize road cutbanks to avoid the hazard of
caving.

» Adequately designed road drainage reduces the risk
of gully erosion on the roadway.

Grazeable Understory

Common forest understory plants: Starry false
Solomon's seal, longtube twinflower, goldthread,
queencup beadlily, bunchberry dogwood, common
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prince's pine, common snowberry, myrtle
pachystima, big blueberry, shinyleaf spirea,
darkwoods violet, western rattlesnake plantain,
and oneleaf foamflower

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,100 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Management limitations:

* Slope may cause livestock distribution problems.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

Building Site and Recreational Development

Management limitations:

« Slope limits the use of construction equipment.

+ Unsurfaced access roads are subject to rilling and
gullying.

* Road cutbanks are subject to caving and slumping.

Management practices:

* Design and construct roads and trails to
compensate for the steepness of slope.

» Design access roads to control surface runoff on
the roadway.

o Stabilize cutbanks to avoid caving and slumping
onto the roadway.

Watershed

* Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

¢ Because of the risk of seepage, avoid the use of
hazardous materials near streams to preserve
water quality.

Interpretive Groups
Capability class: Vlle

Soil Survey

54—Joebaldy-Rubble land association,
10 to 50 percent slopes

Composition

Joebaldy and similar soils: 50 percent
Rubble land: 30 percent
Contrasting inclusions: 20 percent

Joebaldy
Setting

Landscape position: High elevation mountaintops and
ridges (fig. 12)

Slope range: 10 to 50 percent

Slope features: Convex

Elevation: 5,200 to 6,300 feet

Mean annual precipitation: 45 to 55 inches

Mean annual air temperature: 38 to 42 degrees F

Frost-free period: 30 to 60 days

Typical Profile

Organic mat—0.5-inch thick

0 to 10 inches—dark gray and dark grayish brown
stony silt loam

10 to 28 inches—brown and light yellowish brown very
stony silt loam

28 to 60 inches—pebbles, cobbles, and stones

Soil Properties and Qualities

Depth class: Moderately deep to angular rock
fragments

Drainage class: Well drained

Rock fragments on surface: 0.01 to 0.1 percent

Parent material: Talus and colluvium derived from
metasedimentary rocks with a thick mantle of
volcanic ash

Permeability: Moderate in the upper part and very
rapid below

Available water capacity: Low

Potential rooting depth: 20 to 40 inches

Rate of surface runoff: Medium

Hazard of water erosion: Moderate
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Figure 12.—An area of Joebaldy-Rubble land assoclation, 10 to 50 percent siopes, on high elevation mountain ridges.

Rubble Land
Setting

Landscape position: Mountaintops and ridges

* Rubble land consists of areas of stones and
boulders that support little or no vegetation.

e Areas of rubble land are not suitable for most land
uses.

Inclusions

Contrasting inclusions:

* Latour soils at lower elevations

» Honeyjones soils on north-facing slopes at lower
elevations

* Ahrs soils on south-facing slopes at lower
elevations
* Areas of rock outcrop

Use and Management

Major current uses:
» Wildlife habitat

* Recreation

e Watershed
Potential uses:

* Livestock grazing

Grazeable Understory

Common vegetation: Scattered whitebark pine and
subalpine fir, common beargrass, green fescue,
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sedge, Columbia brome, Sitka mountain ash,
common yarrow, and big blueberry

Total production of air-dry vegetation (pounds per
acre): 1,000 to 1,200

Management limitations:

¢ Cold temperatures and a short growing season limit
the kind of forage plants that will grow on this unit.

¢ The production of forage is limited by areas of
rubble land, which generally interfere with the
movement of livestock and limit the accessibility of
forage.

Management practices:

e This unit is best suited for livestock grazing during
summer and early fall because cold temperatures
delay production of forage.

Building Site and Recreational Development

Management limitations:

» Slope limits the use of the steeper areas of this unit
for site development.

* Rubble land may interfere with the use of
construction equipment.

¢ Excavation is hampered by stones and cobbles in
the soil.

» Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
and trail hazards and increase maintenance costs.

Management practices:

* Design and construct roads, trails, and camp areas
to compensate for the steepness of slope, large
stones, and areas of rubble land.

» Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

Watershed

¢ Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

» Because of the risk of seepage, avoid the use of
hazardous materials near streams to preserve
water quality.

Interpretive Groups

Capability class:
Joebaldy soil—Vie
Rubble land—Vilis

Soil Survey

55—Keeler complex,
30 to 55 percent slopes

Composition

Keeler, warm and similar soils: 45 percent
Keeler and similar soils: 35 percent
Contrasting inclusions: 20 percent

Keeler, warm
Setting

Landscape position: South-facing slopes of foothills
Elevation: 2,800 to 3,200 feet

Mean annual precipitation: 40 to 45 inches

Mean annual air temperature: 43 to 45 degrees F
Frost-free period: 80 to 100 days

Typical Profile

Organic mat—2-inches thick

0 to 5 inches—pale brown silt loam

5 to 16 inches—light yellowish brown silt loam

16 to 36 inches—very pale brown silt loam and loam

36 to 60 inches—very pale brown and reddish yellow
sandy loam and sandy clay loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
granite with a mantle of loess and minor amounts
of volcanic ash

Permeability: Moderately slow

Available water capacity: High

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid

Hazard of water erosion: Very severe

Keeler
Setting

Landscape position: North-facing slopes of foothills
Slope range: 30 to 55 percent

Slope features: Concave to convex

Elevation: 2,800 to 3,200 feet

Mean annual precipitation: 40 to 45 inches
Mean annual air temperature: 42 to 44 degrees F
Frost-free period: 70 to 90 days
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Typical Profile

Organic mat—2-inches thick

0 to 5 inches—pale brown silt loam

5 to 16 inches—light yellowish brown silt loam

16 to 36 inches—very pale brown silt loam and loam

36 to 60 inches—very pale brown and reddish yellow
sandy loam and sandy clay loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
granite with a mantle of loess and minor amounts
of volcanic ash

Permeability: Moderately slow

Available water capacity: High

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid

Hazard of water erosion: Very severe

Inclusions

Contrasting inclusions:

* Helmer soils on concave toeslopes

¢ Jacot soils on north-facing slopes

e Garveson soils on south-facing slopes
* Areas of rock outcrop on ridges

Use and Management

Major current uses:
e Timber production
e Livestock grazing
e Recreation

* Wildlife habitat

» Watershed

* Homesites

Woodland

Keeler, warm

Woodland suitability subclass: 9R

Trees suitable for planting: Western white pine, grand
fir, and western larch

Mean site index:
Western white pine—80 (50-year site curve)
Grand fir—88 (50-year site curve)
Western larch—71 (50-year site curve)

Estimated average annual production (CMAI):

Western white pine—154 cubic feet at 100 years
of age

Grand fir—129 cubic feet at 98 years of age
Western larch—103 cubic feet at 70 years of age

Dominant vegetation in potential natural plant
community: Western red cedar, western white
pine, grand fir, Douglas-fir, western larch,
lodgepole pine, queencup beadlily, starry false
Solomon's seal, goldthread, and longtube
twinflower

Keeler

Woodland suitability subclass: 10R

Trees suitable for planting: Western white pine, grand
fir, and western larch

Mean site index:

Western white pine—78 (50-year site curve)
Grand fir—97 (50-year site curve)

Estimated average annual production (CMAI):

Western white pine—150 cubic feet at 100 years
of age
Grand fir—147 cubic feet at 91 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, gueencup beadlily, starry false Solomon's
seal, goldthread, and longtube twinflower

Management limitations:

* Slope limits the kinds of equipment that can be used
in forest management.

 Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

» Constructing roads at midslope results in large cuts
and fills, which increase the risk of erosion.

Management practices:

* On steeper slopes, use high-lead or other cable
logging that fully or partially suspends logs
because it is less damaging to the soil.

* Reduce the risk of erosion by avoiding excessive
disturbance on the soil.

¢ Roads and skid trails should be stabilized by
seeding, mulching, erosion blankets, installing
rolling dips or water bars, and in-sloping with cross
drains. These are needed to prevent erosion and
sediment delivery.
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Grazeable Understory

Keeler, warm

Common forest understory plants: Longtube
twinflower, goldthread, oneleaf foamflower, starry
false Solomon's seal, western rattlesnake
plantain, darkwoods violet, common snowberry,
baldhip rose, Utah honeysuckle, Columbia brome,
queencup beadlily, common prince's pine, and
dampwoods blueberry

Total production of air-dry vegetation (pounds per
acre): 200

Keeler

Common forest understory plants: Longtube
twinflower, western rattlesnake plantain, starry
false Solomon's seal, oneleaf foamflower,
darkwoods violet, common snowberry, goldthread,
myrtle pachystima, bunchberry dogwood,
queencup beadlily, common prince's pine, big
blueberry, and shinyleaf spirea

Total production of air-dry vegetation (pounds per
acre). 200

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,200 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Management limitations:

* Slope may cause livestock distribution problems.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steeper slopes.

Building Site and Recreational Development

Management limitations:

« Steepness of slope limits the use of this unit for
building site development.

¢ Slope limits the use of construction equipment.

* Excavation increases the risk of water erosion.

* Unsurfaced access roads are subject to rilling and
gullying.

Management practices:

» Design and construct buildings, sanitary facilities,
camp areas, and access roads to compensate for
the steepness of slope.

 Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

Soil Survey

* Design roads to control surface runoff and stabilize
cut-and-fill slopes.

* Reduce the risk of erosion on steep cut-and-fill
slopes by establishing a plant cover on them.

Watershed

* Manage this unit to keep soil erosion to a minimum,
which helps maintain its value as watershed.

* Minimize soil erosion by careful management of
timber and understory vegetation.

Interpretive Groups

Capability class: Vlle

56—Keeler-Jacot silt loams,
30 to 55 percent slopes

Composition

Keeler and similar soils: 50 percent
Jacot and similar soils: 30 percent
Contrasting inclusions: 20 percent

Keeler
Setting

Landscape position: North-, east-, and west-facing
slopes of foothills

Slope range: 30 to 55 percent

Slope features: Concave

Elevation: 2,800 to 3,400 feet

Mean annual precipitation: 40 to 45 inches

Mean annual air temperature: 42 to 44 degrees F

Frost-free period: 70 to 90 days

Typical Profile

Organic mat—2-inches thick

0 to 5 inches—pale brown silt loam

5 to 16 inches—light yellowish brown silt loam

16 to 36 inches—very pale brown silt loam and loam

36 to 60 inches—very pale brown and reddish yellow
sandy loam and sandy clay loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
granite with a mantle of loess and minor amounts
of volcanic ash

Permeability: Moderately slow

Available water capacity: High

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid

Hazard of water erosion: Very severe
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Jacot
Setting

Landscape position: South-, east-, and west-facing
slopes of foothills

Slope range: 30 to 55 percent

Slope features: Convex

Elevation: 2,800 to 3,400 feet

Mean annual precipitation: 40 to 45 inches

Mean annual air temperature: 42 to 44 degrees F

Frost-free period: 80 to 90 days

Typical Profile

Organic mat—2-inches thick

0 to 4 inches—pale brown silt loam

4 to 14 inches—light yellowish brown silt loam

14 to 40 inches—very pale brown and pale yellow
gravelly sandy loam

40 to 48 inches—pale yellow gravelly loamy sand

48 to 60 inches—pale yellow very gravelly loamy sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
gneiss or granitic bedrock with a thick mantle of
volcanic ash

Permeability: Moderate in the upper part and rapid
below

Available water capacity: Moderate

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate in surface layers
and severe in subsoil

Inclusions

Contrasting inclusions:

* Helmer soils on concave toeslopes

* Nakarna soils on convex north-facing slopes
* Kruse soils on concave south-facing slopes
* Garveson soils on convex south-facing slope

Use and Management

Major current uses:
* Timber production
* Livestock grazing
* Recreation

* Wildlife habitat

* Watershed

¢ Homesites

Woodland

Keeler

Woodland suitability subclass: 10R

Trees suitable for planting: Western white pine, grand
fir, and western larch

Mean site index:
Western white pine—78 (50-year site curve)
Grand fir—97 (50-year site curve)

Estimated average annual production (CMAI):
Western white pine—150 cubic feet at 100 years

of age

Grand fir—147 cubic feet at 91 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, lodgepole pine, queencup beadlily, starry
false Solomon's seal, goldthread, and longtube
twinflower

Jacot

Woodland suitability subclass: 8R

Trees suitable for planting: Western white pine, grand
fir, and western larch

Mean site index:
Western white pine—75 (50-year site curve)
Grand fir—80 (50-year site curve)
Western larch—70 (50-year site curve)
Douglas-fir—81 (50-year site curve)

Estimated average annual production (CMAI):
Western white pine—144 cubic feet at 100 years

of age

Grand fir—114 cubic feet at 107 years of age
Western larch—101 cubic feet at 70 years of age
Douglas-fir—83 cubic feet at 96 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, lodgepole pine, queencup beadlily, starry
false Solomon's seal, goldthread, and longtube
twinflower

Management limitations:

* Slope in steeper areas limits the kinds of equipment
that can be used in forest management.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

¢ Constructing roads at midslope results in large cuts
and fills, which increase the risk of erosion.

* Road cutbanks on the Jacot soil are occasionally
subject to caving.
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Management practices:

¢ On steeper slopes, use high-lead or other cable
logging that fully or partially suspends logs
because it is less damaging to the soil.

» Reduce the risk of erosion by avoiding excessive
disturbance on the soil.

» Roads and skid trails should be stabilized by
seeding, mulching, erosion blankets, installing
rolling dips or water bars, and in-sloping with cross
drains. These are needed to prevent erosion and
sediment delivery.

« Stabilize road cutbanks on the Jacot soil to avoid
the hazard of caving.

Grazeable Understory

Common forest understory plants: Longtube
twinflower, goldthread, queencup beadlily, western
rattlesnake plantain, starry false Solomon's seal,
oneleaf foamflower, darkwoods violet, bunchberry
dogwood, common prince's pine, common
snowberry, myrtle pachystima, big blueberry, and
shinyleaf spirea

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

» This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,200 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Management limitations:

+ Slope may cause livestock distribution problems.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steeper slopes.

Building Site and Recreational Development

Management limitations:
» Steepness of slope limits the use of this unit for
building site development.
e Slope limits the use of construction equipment.
» Excavation increases the risk of water erosion.
» Unsurfaced access roads are subject to rilling and
gullying.
Road cutbanks on the Jacot soil are subject to
caving.
¢ The hazard of seepage on the Jacot soil may cause
contamination of nearby streams from sanitary
facilities.

Soil Survey

Management practices:

* Design and construct buildings, camp areas, trails,
and access roads to compensate for the
steepness of slope.

» Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

* Reduce the risk of erosion on steep cut-and-fill
slopes by establishing a plant cover on them.

* Design roads to control surface runoff and stabilize
cut-and-fill slopes.

* Design and construct sanitary facilities to
compensate for slope and the hazard of seepage
on the Jacot soil.

¢ Excavations on the Jacot soil should be designed to
prevent cutbanks from caving.

Watershed

¢ Manage this unit to keep soil erosion to a minimum,
which helps maintain its value as watershed.

* Minimize soil erosion by careful management of
timber and understory vegetation.

* Because of the risk of seepage on the Jacot soil,
avoid the use of hazardous materials near
streams to preserve water quality.

Interpretive Groups

Capability class: Vlle

57—Kruse fine gravelly silt loam,
35 to 65 percent slopes

Composition

Kruse and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Position on landscape: South-, east-, and west-facing
foothills and mountain slopes

Slope range: 35 to 65 percent

Slope features: Concave, steep and very steep

Elevation: 2,400 to 3,400 feet

Mean annual precipitation: 28 to 35 inches

Mean annual air temperature: 43 to 45 degrees F

Frost-free period: 90 to 120 days

Typical Profile

Organic mat—1.5-inches thick
0 to 4 inches—brown fine gravelly silt loam
4 to 15 inches—pale brown fine gravelly silt loam
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15 to 52 inches—very pale brown and yellow fine
gravelly loam and fine gravelly sandy clay loam
52 to 60 inches—yellow fine gravelly sandy loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
granite, gneiss, and schist with a mantle of loess
and minor amounts of volcanic ash

Permeability: Moderately slow in the upper part and
moderately rapid below

Available water capacity: Moderate

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid to very rapid

Hazard of water erosion: Severe

Inclusions

Contrasting inclusions:

* Blackprince soils on east- and west-facing convex
slopes

* Blackprince, warm soils on south-facing convex
slopes and ridges

* Tigley soils on east- and west-facing slopes at lower
elevations

* Hugus soils on north-facing slopes

Use and Management

Major current uses:
* Timber production
* Livestock grazing
¢ Recreation

* Wildlife habitat

* Watershed

Woodland

Woodland suitability subclass: 12R
Trees suitable for planting: Douglas-fir, grand fir, and
ponderosa pine
Mean site index:
Western white pine—102 (50-year site curve)
Douglas-fir—100 (50-year site curve)
Ponderosa pine—132 (100-year site curve)
Estimated average annual production (CMAI):
Western white pine—170 cubic feet at 90 years of
age
Dougias-fir—130 cubic feet at 79 years of age
Ponderosa pine—170 cubic feet at 40 years of
age
Dominant vegetation in potential natural plant
community: Grand fir, western white pine,
Douglas-fir, ponderosa pine, western larch,
lodgepole pine, mallow ninebark, creambush
oceanspray, and common snowberry
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Management limitations:

» Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

¢ Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

¢ When openings are made in the canopy, invading
brushy plants can delay natural reforestation.

Management practices:

» Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

* Roads and skid trails should be stabilized by
seeding, mulching, erosion blankets, installing
rolling dips or water bars, and in-sloping with cross
drains. These are needed to prevent erosion and
sediment delivery.

» Prepare the site carefully to control competing
brushy vegetation.

Grazeable Understory

Common forest understory plants: EIk sedge, pine
reedgrass, Columbia brome, Rocky Mountain
maple, mallow ninebark, creambush oceanspray,
strawberry, common snowberry, American
trailplant, sweetscented bedstraw, baldhip rose,
and white spirea

Total production of air-dry vegetation (pounds per
acre): 250

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 10 to 20 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,000 pounds of air-dry forage per
acre to less than 250 pounds per acre as the
canopy closes.

Management limitations:

» Slope may cause livestock distribution problems.

* Thick brush can invade when the canopy is opened
and may limit forage and access by livestock.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

* Manage trees and shrubs by clearing or thinning to
create open areas for forage production.

Building Site and Recreational Development

Management limitations:

* Slope limits the use of construction equipment.

e Excavation increases the risk of water erosion.

* Unsurfaced access roads are subject to rilling and

gullying.
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Management practices:

* Design and construct roads and trails to
compensate for the steepness of slope.

 Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

» Design roads to control surface runoff and stabilize
cut-and-fill slopes.

* Reduce the risk of erosion on steep cut-and-fill
slopes by establishing a plant cover on them.

Watershed

* Manage this unit to keep soil erosion to a minimum,
which helps maintain its value as watershed.

* Minimize soil erosion by careful management of
timber and understory vegetation.

Interpretive Groups

Capability class: Vlle

58—Lacy-Bobbitt stony loams,
35 to 65 percent slopes

Composition

Lacy and similar soils: 45 percent
Bobbitt and similar soils: 30 percent
Contrasting inclusions: 25 percent

Lacy
Setting

Landscape position: South-facing canyonsides and
escarpments

Slope range: 35 to 65 percent

Slope features: Convex

Elevation: 2,150 to 3,200 feet

Mean annual precipitation: 28 to 32 inches

Mean annual air temperature: 47 to 50 degrees F

Frost-free period: 100 to 130 days

Typical Profile

Organic mat—0.25-inch thick

0 to 11 inches—brown stony loam

11 to 18 inches—brown very cobbly clay loam
18 inches—hard, fractured basalt bedrock

Soil Properties and Qualities

Depth class: Shallow (10 to 20 inches)
Drainage class: Well drained
Rock fragments on surface: 0.01 to 0.1 percent

Soil Survey

Parent material: Weathered material derived from
basalt with a mantle of loess

Permeability: Moderately slow

Available water capacity: Very low

Potential rooting depth: 10 to 20 inches

Rate of surface runoff: Very rapid

Hazard of water erosion: Severe

Bobbitt
Setting

Landscape position: South-facing canyonsides and
escarpments

Slope range: 35 to 65 percent

Slope features: Convex

Elevation: 2,150 to 3,200 feet

Mean annual precipitation: 28 to 32 inches

Mean annual air temperature: 47 to 49 degrees F

Frost-free period: 100 to 130 days

Typical Profile

Organic mat—2-inches thick

0 to 12 inches—brown stony loam

12 to 32 inches—brown and pale brown very cobbly
clay loam

32 inches—hard, fractured basalt bedrock

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Rock fragments on surface: 0.01 to 0.1 percent

Parent material: Weathered material derived from
basalt with a mantle of loess

Permeability: Moderately slow

Available water capacity: Low

Potential rooting depth: 20 to 40 inches

Rate of surface runoff: Very rapid

Hazard of water erosion: Severe

Inclusions

Contrasting inclusions:

* Agatha soils on east- and west-facing escarpments
and canyonsides

* Lotuspoint soils on south-facing mountainsides and
breaklands

* Areas of rock outcrop on convex slopes and ridges

Use and Management

Major current uses:
* Timber production
* Livestock grazing
¢ Recreation

* Wildlife habitat
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Woodland

Lacy

Woodland suitability subclass: 5R

Trees suitable for planting: Ponderosa pine

Mean site index:
Ponderosa pine—80 (100-year site curve)

Estimated average annual production (CMAI):
Ponderosa pine—69 cubic feet at 40 years of age

Dominant vegetation in potential natural plant
community: Ponderosa pine, Idaho fescue, and
bluebunch wheatgrass

Bobbitt

Woodland suitability subclass: 9R

Trees suitable for planting: Ponderosa pine

Mean site index:
Douglas-fir—71 (50-year site curve)
Ponderosa pine—115 (100-year site curve)

Estimated average annual production (CMAI):
Douglas-fir—63 cubic feet at 102 years of age
ponderosa pine-—130 cubic feet at 40 years of

age

Dominant vegetation in potential natural plant
community: Douglas-fir, ponderosa pine, common
snowberry, bluebunch wheatgrass, and pine
reedgrass

Management limitations:

* Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

* Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

¢ Because roots are restricted by hard bedrock, trees
are subject to windthrow on the Lacy soil.

* The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

* Reforestation is difficult on the hotter, drier, south-
facing slopes because of droughtiness.

* When building logging roads, the deep cuts needed
to level the road surface can expose hard bedrock
that is difficult to excavate.

Management practices:

* Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

* Reduce the risk of erosion by avoiding excessive
disturbance on the soil.

¢ Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

« Leave some of the larger trees to provide shade for
seedlings.

* Design and construct logging roads to compensate
for limited depth to bedrock.

Grazeable Understory

Lacy

Common forest understory plants: |daho fescue,
bluebunch wheatgrass, prairie junegrass, pine
reedgrass, elk sedge, big bluegrass, arrowleaf
balsamroot, lupine, sticky geranium, cinquefoil,
threeflower avens, common snowberry, and
Woods' rose

Total production of air-dry vegetation (pounds per
acre): 900

Bobbitt

Common forest understory plants: Bluebunch
wheatgrass, common snowberry, elk sedge,
heartleaf arnica, pine reedgrass, rose, spreading
sweetroot, strawberry, western fescue, and white
spirea

Total production of air-dry vegetation (pounds per
acre): 900

Livestock grazing:

* This unit can produce forage for livestock and big
game animals on both soils for 15 to 25 years after
the canopy is opened by logging, fire, or some
other disturbance. During this period, annual
production ranges from 1,800 pounds of air-dry
forage per acre to less than 900 pounds per acre
as the canopy closes.

Management limitations:

¢ Slope may cause livestock distribution problems.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

Building Site and Recreational Development

Management limitations:

» Steepness of slope limits the use of this unit for
building site development.

* Excavation increases the risk of water erosion.
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¢ Excavation is hampered by stones and cobbles in
the soil and the limited depth to bedrock.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
hazards and increase maintenance costs.

Management practices:

» Design and construct roads and trails to
compensate for steepness of slope, large stones,
and limited depth to bedrock.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

+ Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

Interpretive Groups

Capability class: Vlle

59—Lacy-Rock outcrop complex,
35 to 65 percent slopes

Composition

Lacy and similar soils: 55 percent
Rock outcrop: 35 percent
Contrasting inclusions: 10 percent

Lacy
Setting

Landscape position: South-facing canyonsides and
escarpments (fig. 13)

Slope range: 35 to 65 percent

Slope features: Convex

Elevation: 2,125 to 3,200 feet

Mean annual precipitation: 28 to 32 inches

Mean annual air temperature: 47 to 50 degrees F

Frost-free period: 100 to 140 days

Typical Profile

Organic mat—0.25-inch thick

0 to 11 inches—brown stony loam

11 to 18 inches—brown very cobbly clay loam
18 inches—hard, fractured basalt bedrock

Soil Properties and Qualities

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Rock fragments on surface: 0.01 to 0.1 percent

Parent material: Weathered material derived from
basalt with a mantle of loess

Permeability: Moderately slow

Available water capacity: Very low

Soil Survey

Potential rooting depth: 10 to 20 inches
Rate of surface runoff: Very rapid
Hazard of water erosion: Severe

Rock outcrop
Setting

Landscape position: Canyonsides and escarpments

* Rock outcrop consists of areas of exposed basalt
bedrock.

* Areas of rock outcrop are not suitable for most land
uses.

Inclusions

Contrasting inclusions:

* Bobbitt soils on south-facing escarpments and
canyonsides

¢ Agatha soils on east- and west-facing escarpments
and canyonsides

Use and Management

Major current uses:
* Timber production
* Livestock grazing
* Recreation

* Wildlife habitat

Woodland

Lacy

Woodland suitability subclass: 5R

Trees suitable for planting: Ponderosa pine

Mean site index:

Ponderosa pine—80 (100-year site curve)

Estimated average annual production (CMAI):
Ponderosa pine—69 cubic feet at 40 years of age

Dominant vegetation in potential natural plant
community: Ponderosa pine, Idaho fescue, and
bluebunch wheatgrass

Management limitations:

* Areas of rock outcrop reduce yield about 35
percent.

¢ Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

¢ Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

* Areas of rock outcrop can interfere with logging and
yarding operations and may cause breakage of
timber.

* The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.
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Figure 13.—An area of Lacy-Rock outcrop complex, 35 to 65 percent slopes, on canyonsides. Agatha stony loam, 5 to 35
percent slopes, Is on the flatter tops.

* Reforestation is difficult on the hotter, drier, south-
facing slopes because of droughtiness.

* Because roots are restricted by hard bedrock, trees
are subject to windthrow.

* When building logging roads, the deep cuts needed
to level the road surface can expose hard bedrock
that is difficult to excavate.

Management practices:

* Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

* Reduce the risk of erosion by avoiding excessive
disturbance on the soil.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by

back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

* |eave some of the larger trees to provide shade for
seedlings.

* Design and construct logging roads to compensate
for limited depth to bedrock and areas of rock
outcrop.

Grazeable Understory

Common forest understory plants: Idaho fescue,
bluebunch wheatgrass, prairie junegrass, pine
reedgrass, elk sedge, big bluegrass, arrowleaf
balsamroot, lupine, sticky geranium, cinquefoil,
threeflower avens, common snowberry, and
Woods' rose.
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Total production of air-dry vegetation (pounds per
acre): 900

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 15 to 25 years after the canopy
is opened by fogging, fire, or some other
disturbance. During this period, annua! production
ranges from 1,800 pounds of air-dry forage per
acre to less than 900 pounds per acre as the
canopy closes.

Management limitations:

+ Slope may cause livestock distribution problems.

e Areas of rock outcrop reduce yields about 35
percent.

» The production of forage is limited by the areas of
rock outcrop, which generally interfere with the
movement of livestock and limit the accessibility of
forage.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

Building Site and Recreational Development

Management limitations:

» Steepness of slope limits the use of this unit for
building site development.

* Excavation increases the risk of water erosion.

¢ Excavation is hampered by stones and cobbles in
the soil and the limited depth to bedrock.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
hazards and increase maintenance costs.

* Areas of rock outcrop in some areas may interfere
with the use of construction equipment.

Management practices:

 Design and construct roads and trails to
compensate for steepness of slope, large stones,
limited depth to bedrock, and areas of rock
outcrop.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

« Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

Interpretive Groups

Capability class:
Lacy—Vlle
Rock outcrop—Vllls

Soil Survey

60—Latour gravelly silt loam,
15 to 35 percent slopes

Composition

Latour and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: North-, east-, and west-facing
mountain slopes and ridges; south-facing slopes
at high elevations

Slope range: 15 to 35 percent

Slope features: Concave to convex

Elevation: 4,800 to 6,200 feet

Mean annual precipitation: 40 to 55 inches

Mean annual air temperature: 38 to 42 degrees F

Frost-free period: 30 to 60 days

Typical Profile

Organic mat—2-inches thick

0 to 2 inches—grayish brown gravelly silt loam

2 to 18 inches—yellowish brown gravelly silt loam and
light yellowish brown very gravelly silt loam

18 to 42 inches—light yellowish brown extremely
cobbly silt toam

42 to 60 inches—light yellowish brown extremely
cobbly loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Talus and colluvium derived from
metasedimentary rocks with a thick mantle of
volcanic ash

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium

Hazard of water erosion: Slight

Inclusions

Contrasting inclusions:

« Joebaldy soils on south-facing slopes at higher
elevations

* Ahrs soils on south-facing slopes at lower
elevations

¢ Honeyjones soils on north-facing slopes at lower
elevations

* Soils similar to Latour soils with bedrock at less than
60 inches on convex slopes

» Areas of rock outcrop
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Use and Management

Major current uses:
¢ Timber production
* Recreation

» Wildlife habitat

e Watershed
Potential uses:

¢ Livestock grazing

Woodland

Woodland suitability subclass: 7A

Trees suitable for planting: Subalpine fir and
Engelmann spruce

Mean site index:

Subalpine fir—91 (100-year site curve)
Western larch—49 (50-year site curve)

Estimated average annual production (CMAI):
Subalpine fir—93 cubic feet at 90 years of age
Western larch—61 cubic feet at 70 years of age

Dominant vegetation in potential natural plant
community: Subalpine fir, mountain hemlock,
Douglas-fir, western larch, Engelmann spruce,
lodgepole pine, common beargrass, big blueberry,
and rustyleaf menziesia

Management limitations:

» Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

 Areas on ridges that are exposed to strong,
persistent, cold winds are less productive than
other areas.

¢ When openings are made in the canopy, invading
brushy plants can delay natural reforestation.

Management practices:

¢ Use conventional methods when harvesting timber.

* Prepare the site carefully to control competing
brushy vegetation.

Grazeable Understory

Common forest understory plants: Common
beargrass, rustyleaf menziesia, Piper's anemone,
western rattlesnake plantain, darkwoods violet,
sidebells shinleaf, common prince's pine, Utah
honeysuckle, myrtle pachystima, and big
blueberry

Total production of air-dry vegetation (pounds per
acre): 400

Livestock grazing:

« This unit can produce forage for livestock and big
game animals for 10 to 15 years after the canopy
is opened by logging, fire, or some other

disturbance. During this period, annual production
ranges from 1,200 pounds of air-dry forage per
acre to less than 400 pounds per acre as the
canopy closes.

Management limitations:

* Thick brush can invade when the canopy is opened
and may limit forage and access by livestock.

+ Cold temperatures and a short growing season limit
the kind of forage piants that will grow on this unit.

Management practices:

* Manage trees and shrubs by clearing or thinning to
create open areas for forage production.

« This unit is best suited for livestock grazing during
summer and early fall because cold temperatures
delay production of forage.

Building Site and Recreational Development

Management limitations:

* Slope in some areas may limit the use of
construction equipment.

« Slope fimits the use of the steeper areas of this unit
for site development.

» Excavation is hampered by stones and cobbles in
the soil.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
hazards and increase maintenance costs.

Management practices:

« Design and construct roads, camp areas, and
sanitary facilities to compensate for slope and
large stones.

Watershed

» Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

Interpretive Groups

Capability class: Ve

61—Latour gravelly silt loam,
35 to 75 percent slopes

Composition

Latour and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: North-, east-, and west-facing
mountain slopes; south-facing mountain slopes at
high elevations
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Slope range: 35 to 75 percent

Slope features: Concave to convex

Elevation: 4,800 to 6,200 feet

Mean annual precipitation: 40 to 55 inches

Mean annual air temperature: 38 to 42 degrees F
Frost-free period: 30 to 60 days

Typical Profile

Organic mat—2-inches thick

0 to 2 inches—grayish brown gravelly silt loam

2 to 18 inches—yellowish brown gravelly silt loam and
light yellowish brown very gravelly silt loam

18 to 42 inches—light yellowish brown extremely
cobbly silt loam

42 to 60 inches—light yellowish brown extremely
cobbly loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Talus and colluvium derived from
metasedimentary rocks with a thick mantle of
volcanic ash

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Inclusions

Contrasting inclusions:

+ Joebaldy soils on south-facing slopes at higher
elevations

* Ahrs soils on south-facing slopes at lower
elevations

» Honeyjones soils on north-facing slopes at lower
elevations

* Soils similar to Latour soils with bedrock at less than
60 inches on ridges and convex siopes

¢ Rubble land

Use and Management

Major current uses:
* Timber production
* Recreation

* Wildiife habitat

* Watershed
Potential uses:

¢ Livestock grazing

Woodland

Woodland suitability subclass: 7R
Trees suitable for planting: Subalpine fir and
Engelmann spruce

Soil Survey

Mean site index:

Subalpine fir—91 (100-year site curve)
Western larch—49 (50-year site curve)

Estimated average annual production (CMAI):
Subalpine fir—93 cubic feet at 90 years of age
Western larch—61 cubic feet at 70 years of age

Dominant vegetation in potential natural plant
community: Subalpine fir, mountain hemlock,
Douglas-fir, western larch, Engelmann spruce,
lodgepole pine, common beargrass, big blugberry,
and rustyleaf menziesia

Management limitations:

* Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

» Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

* The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

* When openings are made in the canopy, invading
brushy plants can delay natural reforestation.

Management practices:

¢ Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

¢ Prepare the site carefully to control competing
brushy vegetation.

Grazeable Understory

Common forest understory plants: Common
beargrass, rustyleaf menziesia, Piper's anemone,
western rattlesnake plantain, darkwoods violet,
sidebells shinleaf, common prince's pine, Utah
honeysuckle, myrtle pachystima, and big
blueberry

Total production of air-dry vegetation (pounds per
acre): 400

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 10 to 15 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,200 pounds of air-dry forage per
acre to less than 400 pounds per acre as the
canopy closes.

Management limitations:

» Slope may cause livestock distribution problems.
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* Cold temperatures and a short growing season limit
the kind of forage plants that will grow on this unit.

¢ Thick brush can invade when the canopy is opened
and may limit forage and access by livestock.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

* This unit is best suited for livestock grazing during
summer and early fall because cold temperatures
delay production of forage.

* Manage trees and shrubs by clearing or thinning to
create open areas for forage production.

Building Site and Recreational Development

Management limitations:

* Slope limits the use of construction equipment.

* Excavation is hampered by stones and cobbles in
the soil.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
and trail hazards and increase maintenance costs.

Management practices:

* Design and construct roads and trails to
compensate for the steepness of slope and large
stones.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

Watershed

* Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

Interpretive Groups

Capability class: Vile

62—Latour-Rubble land association,
35 to 75 percent slopes

Composition

Latour and similar soils: 45 percent
Rubble land: 30 percent
Contrasting inclusions: 25 percent

Latour

Setting

Landscape position: North-, east-, and west-facing
mountain slopes; south-facing slopes at high
elevations (fig. 14)

Slope range: 35 to 75 percent

Slope features: Concave to convex

Elevation: 4,800 to 6,200 feet

Mean annual precipitation: 40 to 55 inches

Mean annual air temperature: 38 to 42 degrees F
Frost-free period: 30 to 60 days

Typical Profile

Organic mat—2-inches thick

0 to 2 inches—grayish brown gravelly silt loam

2 to 18 inches—yellowish brown gravelly silt loam and
light yellowish brown very gravelly silt loam

18 to 42 inches—light yellowish brown extremely
cobbly silt loam

42 to 60 inches—Ilight yellowish brown extremely
cobbly loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Talus and colluvium derived from
metasedimentary rocks with a thick mantie of
volcanic ash

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Rubble land
Setting

Landscape position: Mountainsides

* Rubble land consists of areas of stones and
boulders that support little or no vegetation.

+ Areas of rubble land are not suitable for most land
uses.

Inclusions

Contrasting inclusions:

» Joebaldy soils on south-facing slopes at higher
elevations

 Ahrs soils on south-facing slopes at lower
elevations

* Honeyjones soils on north-facing slopes at lower
elevations

¢ Soils with hard bedrock at 40 to 60 inches on
convex slopes

Use and Management

Major current uses:
¢ Timber production
* Recreation

* Wildlife habitat

* Watershed
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Soil Survey

Figure 14.—An area of Latour-Rubble land association, 35 to 75 percent slopes, surrounding a high elevation alpine lake.

» Potential uses:
* Livestock grazing

Woodland

Latour

Woodland suitability subclass: 7R

Trees suitable for planting: Subalpine fir and
Engelmann spruce

Mean site index:
Subalpine fir—91 (100-year site curve)
Western larch—49 (50-year site curve)

Estimated average annual production (CMAI):
Subalpine fir—93 cubic feet at 90 years of age
Western larch—61 cubic feet at 70 years of age

Dominant vegetation in potential natural plant
community: Subalpine fir, mountain hemiock,
Douglas-fir, western larch, Engelmann spruce,
lodgepole pine, common beargrass, big blueberry,
and rustyleaf menziesia

Management limitations:

* Areas of rubble land reduce yield about 30 percent.

* Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

* Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

¢ The excavated cobbles and stones from road
building can damage vegetation. The excavated
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soil material can also be a potential source of
sedimentation.

¢ Areas of rubble land may cause breakage of timber
and hinder yarding.

¢ When openings are made in the canopy, invading
brushy plants can delay natural reforestation.

Management practices:

» Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

* Prepare the site carefully to control competing
brushy vegetation.

Grazeable Understory

Common forest understory plants: Common
beargrass, rustyleaf menziesia, Piper's anemone,
western rattlesnake plantain, darkwoods violet,
sidebells shinleaf, common prince's pine, Utah
honeysuckle, myrtle pachystima, and big
blueberry

Total production of air-dry vegetation (pounds per
acre): 400

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 10 to 15 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,200 pounds of air-dry forage per
acre to less than 400 pounds per acre as the
canopy closes.

Management limitations:

* The production of forage is limited by the areas of
rubble land, which generally interfere with the
movement of livestock and limit the accessibility of
forage.

* Slope may cause hvestock distribution problems.

¢ Cold temperatures and a short growing season limit
the kind of forage plants that will grow on this unit.

» Thick brush can invade when the canopy is opened
and may limit forage and access by livestock.

Management practices:

» Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep and rough terrain.

* Manage trees and shrubs by clearing or thinning to
create open areas for forage production.

¢ This unit is best suited for livestock grazing during
summer and early fall because cold temperatures
delay production of forage.

Building Site and Recreational Development

Management limitations:

* Slope and rubble land limit the use of construction
equipment.

 Excavation is hampered by stones and cobbles in
the soil.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
and trail hazards and increase maintenance costs.

Management practices:

» Design and construct roads and trails to
compensate for steepness of slope, large stones,
and rubble land.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

Watershed

« Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

Interpretive Groups

Capability class:
Latour—Vile
Rubble land—VIlis

63—Lotuspoint-Rock outcrop complex,
35 to 75 percent slopes

Composition

Lotuspoint and similar soils: 55 percent
Rock outcrop: 25 percent
Contrasting inclusions: 20 percent

Lotuspoint
Setting

Landscape position: South-facing mountain slopes,
breaklands, and canyonsides

Slope range: 35 to 75 percent

Slope features: Convex

Elevation: 2,160 to 4,000 feet

Mean annual precipitation: 28 to 35 inches

Mean annual air temperature: 47 to 49 degrees F

Frost-free period: 100 to 140 days

Typical Profile

Organic mat—0.75 inch thick

0 to 4 inches—dark grayish brown stony silt loam

4 to 9 inches—dark grayish brown very cobbly silt
loam
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9 to 30 inches—yellowish brown and light yellowish
brown extremely cobbly silt loam

30 inches—hard, slightly fractured metasedimentary
bedrock

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Rock fragments on surface: 0.01 to 0.1 percent

Parent material: Weathered material derived from
metasedimentary bedrock with a mixture of
volcanic ash and loess

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 20 to 40 inches

Rate of surface runoff: Rapid to very rapid

Hazard of water erosion: Moderate to severe

Rock outcrop

Setting

Landscape position: South-facing ridges, breaklands,
and canyonsides

¢ Rock outcrop consists of areas of exposed
metasedimentary bedrock.

» Areas of rock outcrop are not suitable for most land
uses.

Inclusions

Contrasting inclusions:

* Ahrs soils on east- and west-facing mountain slopes

¢ Pinecreek soils on south-facing mountain slopes

« Tigley soils on south-facing foothills

« Soils that have bedrock at depths of 10 to 20 inches
on ridges and knobs

Use and Management

Major current uses:
» Timber production
¢ Livestock grazing
¢ Recreation

» Wildlife habitat

* Watershed

Woodland

Lotuspoint

Woodland suitability subclass: 8R
Trees suitable for planting: Ponderosa pine
Mean site index:
Douglas-fir—66 (50-year site curve)
Ponderosa pine—109 (100-year site curve)

Soil Survey

Estimated average annual production (CMAI):
Douglas-fir—54 cubic feet at 106 years of age
Ponderosa pine—120 cubic feet at 40 years of

age

Dominant vegetation in potential natural plant
community: Douglas-fir, ponderosa pine, common
snowberry, pine reedgrass, and mallow ninebark

Management limitations:

* Areas of rock outcrop reduce yield about 25 percent.

* Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

» Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

* The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

* When building logging roads, the deep cuts needed
to level the road surface can expose hard bedrock
that is difficult to excavate.

« Areas of rock outcrop can interfere with logging and
yarding operations and may cause breakage of
timber.

* Reforestation is difficult on the hotter, drier, south-
facing slopes because of droughtiness.

Management practices:

» Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

» Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

Roads built on 60 percent slopes or steeper must
be full benched and erosion/sedimentation control
practices, such as erosion mats and mulching on
cut-and-fill slopes, should be used.

» Design and construct logging roads to compensate
for limited depth to bedrock and areas of rock
outcrop.

* Leave some of the larger trees to provide shade for
seedlings.

Grazeable Understory

Common forest understory plants: Elk sedge, pine
reedgrass, common snowberry, creambush
oceanspray, mallow ninebark, Columbia brome,
strawberry, heartleaf arnica, conspicuous aster,
white spirea, baldhip rose, and low Oregongrape

Total production of air-dry vegetation (pounds per
acre): 850
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Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 15 to 25 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 850 pounds per acre as the
canopy closes.

Management limitations:

* Slope may cause livestock distribution problems.

* The production of forage is limited by the areas of
rock outcrop, which generally interfere with the
movement of livestock and limit the accessibility of
forage.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

Building Site and Recreational Development

Management limitations:

* Slope limits the use of construction equipment.

* Steepness of slope limits the use of this unit for
building site and recreational development.

* Areas of rock outcrop in some areas may interfere
with the use of construction equipment.

* Excavation is hampered by stones and cobbles in
the soil, limited depth to bedrock, and areas of
rock outcrop.

* Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
and trail hazards and increase maintenance costs.

Management practices:

* Design and construct roads and trails to
compensate for steepness of slope, limited depth
to bedrock, large stones, and areas of rock
outcrop.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

Watershed

* Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

Interpretive Groups
Capability class:

Lotuspoint—Vlle
Rock outcrop—ViIlls

64—Lotuspoint, very strongly acid-
Rock outcrop complex,
35 to 75 percent slopes, eroded

Composition

Lotuspoint and similar soils: 55 percent
Rock outcrop: 30 percent
Contrasting inclusions: 15 percent

Lotuspoint
Setting

Landscape position: South-facing breaklands and
canyonsides

Slope range: 35 to 75 percent

Slope features: Convex

Elevation: 2,300 to 3,400 feet

Mean annual precipitation: 30 to 35 inches

Mean annual air temperature: 47 to 49 degrees F

Frost-free period: 100 to 130 days

Typical Profile

0 to 5 inches—grayish brown and yellowish brown
very cobbly silt loam, very strongly acid, high
concentrations of heavy metals

5 to 20 inches—light yellowish brown and very pale
brown very cobbly and extremely cobbly loam

20 to 28 inches—very pale brown extremely cobbly
loam

28 inches—weathered metasedimentary bedrock

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
metasedimentary bedrock with a mixture of
volcanic ash and loess

Permeability: Moderate

Available water capacity: Very low

Potential rooting depth: 20 to 40 inches

Rate of surface runoff: Very rapid

Hazard of water erosion: Very severe

Acidity: Extremely acid or very strongly acid in the
surface layer

Rock outcrop
Setting

Landscape position: Breaklands and canyonsides

* Rock outcrop consists of areas of exposed
metasedimentary bedrock.

* Areas of rock outcrop are not suitable for most land
uses.
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Inclusions

Contrasting inclusions:

 Very strongly acid Pinecreek soils on east- and
west-facing slopes

» Severely eroded soils similar to very strongly acid
Lotuspoint soils on steeper south-facing convex
slopes and ridges

* Rubble land

Use and Management

Major current uses:
¢ Recreation
» Wildlife habitat

Vegetation

Trees suitable for planting: Ponderosa pine and
Austrian pine

Present vegetation: Small ponderosa pine, Rocky
Mountain maple, willow, serviceberry, Columbia
hawthorn, sheep sorrel dock, common snowberry,
baldhip rose, blue elderberry, Lewis' mock orange,
common chokecherry, Indianhemp dogbane,
oatgrass, brackenfern, and redtop

» The presence of heavy metals and very high soil
acidity have severely reduced natural plant
succession and potential wood production. Normal
habitat type is Douglas-fir/mallow ninebark.

» Approximately 55 percent of this unit is devoid of
vegetation.

Management limitations:

« High acidity and concentrations of heavy metals
limit the kind and amount of vegetation produced
on this unit.

+ Livestock grazing is not feasible on this unit due to
steepness of slope, lack of suitable forage
vegetation, and concentration of heavy metals.

» Seeding and planting are limited by steep slopes,
large stones, low available water capacity, water
erosion, hot soil temperatures during summer, and
areas of rock outcrop.

Management practices:

* Use plants and trees that tolerate high acidity and
concentrations of heavy metals.

» Stabilize eroded areas before seeding and planting.

« The application of nitrogen fertilizer and other soil
amendments is essential for plant establishment
on this unit. Obtain a soil test for proper fertilizer
management.

* Use plants that can tolerate hot summer
temperatures and droughtiness.

Soil Survey

Building Site and Recreational Development

Management limitations:

¢ Slope limits the use of construction equipment.

» Areas of rock outcrop in some areas may interfere
with the use of construction equipment.

* Disturbing the soil increases the risk of erosion.

* Excavation is hampered by stones and cobbles in
the sail.

¢ The deep cuts needed to level the road surface can
expose soft bedrock; however, it can be easily
excavated.

¢ Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
and trail hazards and increase maintenance costs.

* Plant cover may be affected by the acidity and
concentrations of heavy metals.

Management practices:

» Design and construct roads and trails to
compensate for steepness of slope, large stones,
limited depth to bedrock, and areas of rock
outcrop.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

¢ Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

» Select plants adapted to high levels of soil acidity
and high concentrations of heavy metals in
establishing a plant cover.

Interpretive Groups

Capability class:
Lotuspoint—Vlle
Rock outcrop—Villls

65—Marblecreek-Rock outcrop complex,
35 to 75 percent slopes

Composition
Marblecreek and similar soils: 55 percent
Rock outcrop: 25 percent
Contrasting inclusions: 20 percent
Marblecreek

Setting

Landscape position: South-facing mountain slopes
Slope range: 35 to 75 percent
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Slope features: Convex

Elevation: 2,600 to 4,800 feet

Mean annual precipitation: 35 to 45 inches

Mean annual air temperature: 43 to 46 degrees F
Frost-free period: 90 to 110 days

Typical Profile

Organic mat—1.5-inches thick

0 to 3 inches—brown gravelly silt loam

3 to 11 inches—light yellowish brown gravelly silt loam

11 to 25 inches—very pale brown very gravelly sandy
loam

25 to 44 inches—pink extremely gravelly sandy loam

44 to 60 inches—pink extremely cobbly loamy sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
schist or quartzite bedrock with a mantle of
volcanic ash

Permeability: Moderate in the upper part and rapid
below

Available water capacity: Low

Potential rooting depth: 60 inches or more

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate

Rock outcrop
Setting

Landscape position: South-facing mountain slopes
and ridges

* Rock outcrop consists of areas of exposed quartzite
and schist bedrock.

* Areas of rock outcrop are not suitable for most land
uses.

Inclusions

Contrasting inclusions:

* Blackprince soils on south-facing slopes

» Soils similar to Marblecreek soils on south-facing
slopes adjacent to areas of rock outcrop that have
a very stony silt loam surface

* Lotuspoint soils on south-facing ridges

* Rubble land

Use and Management

Major current uses:
» Timber production
* Livestock grazing
* Recreation
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¢ Wildlife habitat
e Watershed

Woodland
Marblecreek

Woodland suitability subclass: 10R

Trees suitable for planting: Grand fir and Douglas-fir

Mean site index:

Grand fir—97 (50-year site curve)
Douglas-fir—79 (50-year site curve)
Western larch—72 (50-year site curve)

Estimated average annual production (CMAI):

Grand fir—147 cubic feet at 91 years of age
Douglas-fir—79 cubic feet at 98 years of age
Western larch—105 cubic feet at 70 years of age

Dominant vegetation in potential natural plant
community: Grand fir, Douglas-fir, western larch,
ponderosa pine, western white pine, queencup
beadlily, myrtle pachystima, longtube twinflower,
and goldthread

Management limitations:

* Areas of rock outcrop reduce yield about 25
percent.

 Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

* Disturbing the soil excessively when harvesting
timber and building roads increases the loss of
soil, which in turn leaves a greater number of rock
fragments on the surface.

* The excavated cobbles and stones from road
building can damage vegetation. The excavated
soil material can also be a potential source of
sedimentation.

* Areas of rock outcrop can interfere with logging and
yarding operations and may cause breakage of
timber.

* When openings are made in the canopy, invading
brushy plants can delay natural reforestation.

¢ Road cutbanks are occasionally subject to caving.

Management practices:

* Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

* Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
back-hauling excavated soil and placing it on less
sloping sites. These sites should be seeded.

* Prepare the site carefully to control competing
brushy vegetation.

* Stabilize road cutbanks to avoid the hazard of
caving.
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Grazeable Understory

Common forest understory plants: Starry false
Solomon's seal, goldthread, myrtle pachystima,
longtube twinflower, common snowberry,
Columbia brome, American trailplant, Piper's
anemone, Rocky Mountain maple, baldhip rose,
Saskatoon serviceberry, white spirea, and
queencup beadlily

Total production of air-dry vegetation (pounds per
acre): 250

Livestock grazing:

 This unit can produce forage for livestock and big
game animals for 10 to 20 years after the canopy
is opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 1,800 pounds of air-dry forage per
acre to less than 250 pounds per acre as the
canopy closes.

Management limitations:

* The production of forage is limited by the areas of
rock outcrop, which generally interfere with the
movement of livestock and limit the accessibility of
forage.

» Slope may cause livestock distribution problems.

¢ Thick brush can invade when the canopy is opened
and may limit forage and access by livestock.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

* Manage trees and shrubs by clearing or thinning to
create open areas for forage production.

Building Site and Recreational Development

Management limitations:

* Slope limits the use of construction equipment.

» Areas of rock outcrop in some areas may interfere
with the use of construction equipment.

¢ Unless an adequate wearing surface is maintained,
stones and cobbles in the soil may create road
and trail hazards and increase maintenance costs.

* Road cutbanks are subject to caving.

Management practices:

¢ Design and construct roads and trails to
compensate for steepness of slope, rock outcrop,
and large stones.

¢ Avoid excessive damage to the soil and to the
vegetation downslope from road-building sites by
removing excavated waste material.

e Excavations should be designed to prevent
cutbanks from caving.

Soil Survey

Watershed

* Manage this unit to keep soil disturbance to a
minimum, which helps maintain its value as
watershed.

* Because of the risk of seepage, avoid the use of
hazardous materials near streams to preserve
water quality.

Interpretive Groups

Capability class:
Marblecreek soil—Vlle
Rock outcrop—Vlils

66—Mazie silt loam, 0 to 2 percent slopes

Composition

Mazie and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Landscape position: Concave areas of flood plains
Slope range: 0 to 2 percent

Elevation: 2,800 to 3,000 feet

Mean annual precipitation: 40 to 45 inches

Mean annual air temperature: 43 to 45 degrees F
Frost-free period: 80 to 110 days

Typical Profile

0 to 11 inches—mottied dark gray and grayish brown
silt loam

11 to 20 inches—mottled gray silt loam

20 to 38 inches—mottled pale yellow silty clay

38 to 60 inches—mottled reddish yellow and pale
yellow loam and silty clay loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Very poorly drained

Parent material: Alluvium derived from mixed sources

Permeability: Slow

Available water capacity: High

Potential rooting depth: 60 inches or more

Rate of surface runoff: Slow

Hazard of water erosion: Slight

Depth to seasonal high water table: 0 to 18 inches—
February to June; 18 to 60 inches—Rest of year

Hazard of flooding: Frequent: Long—February to May
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Inclusions

Contrasting inclusions:

* Clarkia soils on higher positions on flood plains

* Ramsdell soils in wet depressions on low stream
terraces

* Pokey soils on slightly higher positions along
streambanks

* Bellslake soils in wet depressions of flood plains

Use and Management

Major current uses:
* Hayland

* Pastureland

* Wildlife habitat

Hayland and Pastureland

» Adapted improved forage plants are timothy,
meadow foxtail, reed canarygrass, tall fescue, and
alsike clover.

Management limitations:

» Grazing when the soil is wet results in compaction
of the surface layer, poor tilth, and lower forage
production.

* Wetness limits the choice of plants, limits the period
of cutting or grazing, and increases the risk of
winterkill,

* Providing drainage is difficult because most areas
have poor outlets and are seasonally flooded.

Management practices:

» Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand
trampling by livestock.

* Seed only forage plants that tolerate periodic
inundation and seasonal wetness.

¢ Use open ditches or tile drains to remove water on
or near the surface.

* Provide water control structures to reduce the risk
of flooding.

Building Site and Recreational Development

Management limitations:

» Seasonal flooding and wetness restrict building site
and recreational development.

* Excavation cutbanks are subject to slumping.

* The quality of roadbeds and road surfaces can be
adversely affected by frost action, shrinking and
swelling, and low soil strength.

» Septic tank absorption fields can be expected to
function poorly because of seasonal wetness,
flooding, and the restricted permeability of the soil.

Management practices:

* Design and construct buildings and roads to
compensate for seasonal flooding, wetness, frost
action, and the limited ability of the soil to support
aload.

« Stabilize embankments to prevent slumping when
saturated.

* Provide a stable base and an adequate wearing
surface on roads to improve trafficability when wet.

» Reduce the risk of flooding by constructing levees
and channels that have outlets for floodwater and
by locating structures above the expected flood
level.

* Reduce wetness by providing suitably designed
drainage ditches or tile drains.

* Design and construct septic tank absorption fields
to compensate for seasonal wetness, flooding,
and restricted soil permeability.

Interpretive Groups

Capability class: Vw

67—Meadowport silt loam,
15 to 35 percent slopes

Composition

Meadowport and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Landscape position: North-, east-, and west-facing
dissected terraces

Slope range: 15 to 35 percent

Slope features: Concave

Elevation: 3,800 to 4,000 feet

Mean annual precipitation: 55 to 65 inches

Mean annual air temperature: 38 to 42 degrees F

Frost-free period: 30 to 60 days

Typical Profile

Organic mat—1.5-inches thick

0 to 4 inches—pale brown silt loam

4 to 12 inches—light yellowish brown silt loam

12 to 25 inches—light yellowish brown and very pale
brown silt loam

25 to 60 inches—light yellowish brown silty clay loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
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Parent material: Glacial lake-laid sediments and old
alluvium derived from granite and schist with a
mantle of volcanic ash

Permeability: Slow

Available water capacity: Very high

Potential rooting depth: 60 inches or more

Rate of surface runoff: Rapid

Hazard of water erosion: Severe

Depth to seasonal perched water table: 18 to 30
inches—February to April

Inclusions

Contrasting inclusions:

» Soils similar to Clarkia soils that have cooler soil
temperatures along drainageways

¢ Qdonnell soils on south-facing concave slopes

* Soils similar to Meadowport soils but with a cobbly’
substratum

* Floodwood soils on south-, east-, and west-facing
convex slopes

Use and Management

Major current uses:

* Timber production

* Recreation

» Wildlife habitat

* Watershed

¢ Placer garnet mining

Woodland

Woodland suitability subclass: 8A

Trees suitable for planting: Subalpine fir and
Engelmann spruce

Mean site index:

Engelmann spruce—100 (100-year site curve)

Estimated average annual production (CMAI):
Engelmann spruce—109 cubic feet at 90 years of

age X

Dominant vegetation in potential natural plant
community: Subalpine fir, Engelmann spruce,
western red cedar, arrowleaf groundsel, claspleaf
twistedstalk, rustyleaf menziesia, and wild ginger

Management limitations:

» The seasonal perched water table restricts the use
of equipment to periods when the soil is dry or
frozen.

* Using wheeled and tracked equipment on wet soil
produces ruts, compacts the soil, and damages
tree roots.

* When wet, unsurfaced roads and skid trails are
slippery and unstable. They may be impassable
during rainy periods.

* Logging roads are subject to rutting if used when
wet. :

Soil Survey

» Road cutbanks are subject to slumping when
saturated.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

¢ When openings are made in the canopy, invading
brushy plants can delay natural reforestation.

* Unless an adequate wearing surface is maintained,
dusty conditions in summer create road hazards
and increase maintenance costs.

Management practices:

¢ To reduce compaction and rutting, use suitable
methods of harvest, lay out skid trails in advance,
and harvest when the soil is dry or frozen.

* Logging roads require suitable surfacing and a
stable base for use during wet periods.

¢ Stabilize road cuthanks to avoid slumping onto
roadways.

* Roads and skid trails should be stabilized by
installing rolling dips or water bars, seeding, slash
windrows, erosion blankets, or mulching. These
are needed to prevent erosion and sediment
delivery.

* Reduce dustiness in summer by surfacing logging
roads adequately.

* Prepare the site carefully to control competing
brushy vegetation.

Grazeable Understory

Common forest understory plants: Rustyleaf
menziesia, arrowleaf groundsel, claspleaf
twistedstalk, queencup beadlily, threeparted
miterwort, starry false Solomon's seal, wild ginger,
dampwoods blueberry, Carolina bugbane,
baneberry, bearberry, honeysuckle, and Columbia
brome

Total production of air-dry vegetation (pounds per
acre). 550

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,200 pounds of air-dry forage per
acre to less than 550 pounds per acre as the
canopy closes.

Management limitations:

 Thick brush can invade when the canopy is opened
and may limit forage and access by livestock.

¢ Grazing when the soil is wet results in compaction
of the surface layer, poor tilth, excessive runoff,
and lower forage production.

 Cold temperatures and a short growing season limit
the kind of forage plants that will grow on this unit.
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Management practices:

* This unit is best suited for livestock grazing during
summer and early fall because cold temperatures
delay production of forage.

» Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand
trampling by livestock.

* Manage trees and shrubs by clearing or thinning to
create open areas for forage production.

Building Site and Recreational Development

Management limitations:

« Seasonal wetness restricts building site and
recreational development.

* Unless an adequate wearing surface is maintained,
dusty conditions in summer create road hazards
and increase maintenance costs.

* Slope limits the use of the steeper areas of this unit
for site development.

* Excavation increases the risk of water erosion.

Unsurfaced access roads are subject to rilling and
gullying.

* Road cutbanks are subject to slumping and erosion.

The quality of roadbeds and road surfaces can be
adversely affected by frost action and low soil
strength.

» Septic tank absorption fields can be expected to
function poorly because of seasonal wetness and
the restricted permeability of the soil.

Management practices:

* Design and construct buildings and roads to
compensate for slope, frost action, seasonal
wetness, and the limited ability of the soil to
support a load when wet.

¢ Design and construct septic tank absorption fields
to compensate for the restricted soil permeability,
seasonal wetness, and slope.

* Preserve the existing plant cover during
construction to reduce the risk of erosion.

* Design roads to control surface runoff and stabilize

cut-and-fill slopes.

Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

* Provide a stable base and an adequate wearing

surface on roads to improve trafficability when wet.

» Construct roads with heavy base rock for year-
round use.

* Reduce dustiness in summer by surfacing roads
adequately.

* Because the soil is subject to slumping, especially
in the steeper areas, locate roads in the more
gently sloping areas and design road drainage
systems to minimize the risk of slumping.

Watershed

» Manage this unit to keep soil erosion to a minimum,
which helps maintain its value as watershed.

* Minimize soil erosion by careful management of
timber and understory vegetation.

Interpretive Groups

Capability class: Vle

68—Miesen silt loam,
0 to 2 percent slopes

Composition

Miesen and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Landscape position: Natural levees, low stream
terraces, and flood plains

Slope range: 0 to 2 percent

Slope features: Convex

Elevation: 2,130 to 2,240 feet

Mean annual precipitation: 28 to 32 inches

Mean annual air temperature: 43 to 46 degrees F

Frost-free period: 90 to 120 days

Typical Profile

0 to 26 inches—grayish brown silt loam

26 to 45 inches—grayish brown and mottied brown silt
loam

45 to 60 inches—mottled pale brown silt loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Somewhat poorly drained

Parent material: Alluvium derived from mixed sources

Permeability: Moderate in the upper part and
moderate to moderately rapid below

Available water capacity: High

Potential rooting depth: 60 inches or more

Rate of surface runoff: Slow

Hazard of water erosion: Slight

Depth to seasonal high water table: 24 to 42 inches—
February to June; 42 to more than 60 inches—
Rest of year

Hazard of flooding: Occasional: Brief—February to
May

Inclusions

Contrasting inclusions:
¢ Ramsdell soils in depressions on flood plains and
low stream terraces
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 Belislake soils in lower depressions on flood plains

¢ Soils in very wet depressions on flood plains that
are organic throughout

¢ Pokey soils on low stream terraces

Use and Management

Major current uses:
e Hayland

¢ Pastureland

¢ Recreation

¢ Wildlife habitat

¢ Homesites

Hayland and Pastureland

» Adapted improved forage plants are timothy, tall
fescue, smooth brome, reed canarygrass, clover,
and alfalfa.

Management limitations:

» Grazing when the soil is wet results in compaction
of the surface layer, poor tilth, and lower forage
production.

» Wetness limits the choice of plants, limits the period
of cutting or grazing, and increases the risk of
winterkill.

* Providing drainage is difficult because most areas
have poor outlets and are seasonally flooded.

Management practices:

¢ Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand
trampling by livestock.

¢ Seed only the hay and pasture plants that tolerate
periodic inundation and seasonal wetness.

* Provide water control structures to reduce the risk
of flooding.

Building Site and Recreational Development

Management limitations:

« Seasonal flooding and wetness restrict building site
and recreational development.

¢ The quality of roadbeds and road surfaces can be
adversely affected by frost action.

» Septic tank absorption fields can be expected to
function poorly because of seasonal wetness and
flooding.

e Embankments are subject to piping and slumping
when saturated.

Management practices:

* Design and construct buildings, camp areas, roads,
and septic tank absorption fields to compensate
for flooding and seasonal wetness.

¢ Design and construct buildings and roads to
compensate for frost action.

¢ Reduce wetness by providing suitably designed
drainage ditches or tile drains.

Soil Survey

¢ Reduce the risk of flooding by constructing levees
and channels that have outlets for floodwater and
by locating structures above the expected flood
level.

» Susceptibility of the soil to slumping and piping
when saturated requires special design of water
retention structures.

Interpretive Groups

Capability class: INw

69—Miesen-Ramsdell silt loams,
0 to 4 percent slopes

Composition

Miesen and similar soils: 45 percent
Ramsdell and similar soils: 40 percent
Contrasting inclusions: 15 percent

Miesen
Setting

Landscape position: Flood plains, natural levees, and
low stream terraces

Slope range: 0 to 4 percent

Slope features: Concave to convex

Elevation: 2,130 to 2,200 feet

Mean annual precipitation: 28 to 32 inches

Mean annual air temperature; 43 to 46 degrees F

Frost-free period: 90 to 120 days

Typical Profile

0 to 26 inches—grayish brown silt loam

26 to 45 inches—grayish brown and mottled brown silt
loam

45 to 60 inches—mottled pale brown silt loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Somewhat poorly drained

Parent material: Alluvium derived from mixed sources

Permeability: Moderate in the upper part and
moderate to moderately rapid below

Available water capacity: High

Potential rooting depth: 60 inches or more

Rate of surface runoff: Slow

Hazard of water erosion: Slight

Depth to seasonal high water table: 24 to 42 inches—
February to June; 42 to more than 60 inches—
Rest of year

Hazard of flooding: Occasional; Brief—February to
May
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Ramsdell
Setting

Landscape position: Depressions on flood plains and
low stream terraces

Slope range: 0 to 2 percent

Elevation: 2,130 to 2,200 feet

Mean annual precipitation: 28 to 32 inches

Mean annual air temperature: 43 to 46 degrees F

Frost-free period: 90 to 120 days

Typical Profile

0 to 6 inches—mottled light brownish gray silt loam

6 to 36 inches—mottled light brownish gray and light
gray silt loam

36 to 60 inches—mottled pale yellow silt loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Very poorly drained

Parent material: Silty alluvium derived from mixed
sources

Permeability: Moderate

Available water capacity: High

Potential rooting depth: More than 60 inches

Rate of surface runoff: Very slow

Hazard of water erosion: Slight

Depth to seasonal high water table: 0 to 18 inches—
February to June; 18 to 60 inches—Rest of year

Hazard of flooding: Frequent: Long—February to June

Inclusions

Contrasting inclusions:

* Bellslake soils on lower positions of flood plains

* Mazie soils on lower positions of stream terraces

» Soils in very wet depressions of flood plains that are
organic throughout

» Pokey soils on low stream terraces

Use and Management

Major current uses:
* Hayland (fig. 15)
* Pastureland

¢ Recreation

¢ Wildlife habitat

* Homesites

Hayland and Pastureland

¢ Some of the adapted forage plants are meadow
foxtail, tall fescue, timothy, reed canarygrass,
alsike clover, and bird's-foot trefoil.

Management limitations:

e Grazing when the soil is wet results in compaction
of the surface layer, poor tilth, and lower forage
production.

* Wetness limits the choice of plants, limits the period
of cutting or grazing, and increases the risk of
winterkill.

* Providing drainage is difficult because most areas
have poor outlets and are seasonally flooded.

Management practices: '

¢ Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand
trampling by livestock.

* Seed only forage plants that tolerate periodic
inundation and seasonal wetness.

¢ Use open ditches or tile drains to remove water on
or near the surface.

* Provide water contro! structures to reduce the risk
of flooding.

Building Site and Recreational Development

Management limitations:

» Seasonal flooding and wetness restrict building site

and recreational development.

 Septic tank absorption fields can be expected to

function poorly because of seasonal wetness and
flooding.

¢ Embankments are subject to piping and slumping

when saturated.

* The quality of roadbeds and road surfaces can be

adversely affected by frost action.

Management practices:

 Design and construct buildings, roads, camp areas,

and septic tank absorption fields to compensate
for seasonal wetness and flooding.

* Reduce wetness by providing suitably designed
drainage ditches or tile drains.

Reduce the risk of flooding by constructing levees
and channels that have outlets for floodwater and
by locating structures above the expected flood
level.

*» Stabilize embankments to prevent piping and

slumping when saturated.

* Design and construct buildings and roads to

compensate for frost action.

Interpretive Groups

Capability class:
Miesen—IVw
Ramsdell soil—Vw
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Soil Survey

Figure 15.—An area of Miesen-Ramsdell silt loams, 0 to 4 percent slopes, used for hay and pasture along the St. Joe River. Ahrs
and Pinecreek solls are on the mountains in the background.

70—Nakarna silt loam,
15 to 35 percent slopes

Composition

Nakarna and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: North-facing mountain slopes and
ridges

Slope range: 15 to 35 percent

Slope features: Convex

Elevation: 2,800 to 4,800 feet

Mean annual precipitation: 35 to 45 inches
Mean annual air temperature: 42 to 43 degrees F
Frost-free period: 70 to 90 days

Typical Profile

Organic mat—2-inches thick

0 to 2 inches—pale brown silt loam

2 to 14 inches—light yellowish brown silt loam

14 to 34 inches—pale brown and very pale brown
loam and fine sandy loam

34 to 47 inches—very pale brown cobbly fine sandy
loam

47 inches—highly weathered soft micaceous schist
bedrock
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Soil Properties and Qualities

Depth class: Deep (40 to 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
micaceous schist bedrock, with a thick mantle of
volcanic ash

Permeability: Moderate in the upper part and
moderately rapid below to soft bedrock

Available water capacity: Moderate

Potential rooting depth: 40 to 60 inches

Rate of surface runoff: Medium

Hazard of water erosion: Moderate in surface layers
and severe in subsoil

Inclusions

Contrasting inclusions:

¢ Bouldercreek soils on north-facing canyon slopes
near drainageways

* Flewsie soils on north-facing slopes of foothills

¢ Jacot soils on foothills

¢ Kruse soils on south-facing concave slopes

¢ Ahrs soils on east- and west-facing convex
mountain slopes

Use and Management

Major current uses:
* Timber production
* Livestock grazing
* Recreation

* Wildlife habitat

Woodland

Woodland suitability subclass: 10A

Trees suitable for planting: Western white pine, grand
fir, and Douglas-fir

Mean site index:

Western white pine—71 (50-year site curve)
Grand fir—91 (50-year site curve)

Estimated average annual production (CMAI):

Western white pine—137 cubic feet at 105 years
of age
Grand fir—135 cubic feet at 95 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, queencup beadlily, myrtle pachystima,
longtube twinflower, and goldthread

Management limitations:

* When wet, unsurfaced roads and skid trails are
slippery and unstable. They may be impassable
during rainy periods.

¢ Road cutbanks are subject to slumping when
saturated.
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* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

Management practices:

* Use conventional methods in harvesting timber.

 Logging roads require suitable surfacing and a
stable base for use during wet periods.

» Stabilize road cutbanks to avoid slumping onto
roadways.

* Roads and skid trails should be stabilized by
installing rolling dips or water bars, seeding, slash
windrows, erosion blankets, or mulching. These
are needed to prevent erosion and sediment
delivery.

Grazeable Understory

Common forest understory plants: Myrtle pachystima,
queencup beadlily, longtube twinflower, oneleaf
foamflower, big blueberry, goldthread, darkwoods
violet, bunchberry dogwood, common prince's
pine, common snowberry, shinyleaf spirea, starry
false Solomon's seal, and western rattlesnake
plantain

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

 This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,500 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Building Site and Recreational Development

Management limitations:

 Slope in some areas may limit the use of
construction equipment.

+ Slope limits the use of the steeper areas of this unit

for site development.
Excavation increases the risk of water erosion.
Unsurfaced access roads are subject to rilling and
gullying and are very slippery when wet.

Road cutbanks are subject to slumping.

* The quality of roadbeds and road surfaces can be
adversely affected by frost action.

Management practices:

» Design and construct buildings and roads to
compensate for slope and frost action.

* Provide a stable base and an adequate wearing
surface on roads to improve trafficability when wet.

* Because the soil is subject to slumping, especially
in the steeper areas, locate roads in the more
gently sloping areas and design road drainage
systems to minimize the risk of slumping.
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* Design roads to control surface runoff and stabilize
cut-and-fill slopes.

» Stabilize disturbed areas to reduce the risk of
erosion and the maintenance costs resulting from
erosion.

» Road surfaces should be graveled, and cut-and-fill
slopes should be stabilized by seeding, mulching,
or erosion mats. The subsoil is very erodible.

Interpretive Groups

Capability class: Vle

71—Nakarna silt loam,
35 to 65 percent slopes

Composition

Nakarna and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: North-facing mountain slopes
Slope range: 35 to 65 percent

Slope features: Convex

Elevation: 2,800 to 4,800 feet

Mean annual precipitation: 35 to 45 inches

Mean annual air temperature: 42 to 43 degrees F
Frost-free period: 70 to 90 days

Typical Profile

Organic mat—2-inches thick

0 to 2 inches—pale brown silt loam

2 to 14 inches—light yellowish brown silt loam

14 to 34 inches—pale brown and very pale brown
loam and fine sandy loam

34 to 47 inches—very pale brown cobbly fine sandy
loam

47 inches—highly weathered soft micaceous schist
bedrock

Soil Properties and Qualities

Depth class: Deep (40 to 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
micaceous schist bedrock, with a thick mantle of
volcanic ash

Permeability: Moderate in the upper part and
moderately rapid below to soft bedrock

Available water capacity: Moderate

Potential rooting depth: 40 to 60 inches

Rate of surface runoff: Medium to rapid

Hazard of water erosion: Moderate in surface layers
and very severe in subsoil

Soil Survey

Inclusions

Contrasting inclusions:

* Bouldercreek and Honeyjones soils on north-facing
canyon slopes along drainageways

* Flewsie soils on north-facing slopes of foothills

* Kruse soils on south-facing concave slopes

* Ahrs soils on east- and west-facing slopes

Use and Management

Major current uses:
* Timber production
* Livestock grazing
* Recreation

* Wildlife habitat

* Watershed

Woodland

Woodland suitability group: 10R

Trees suitable for planting: Western white pine, grand
fir, and Douglas-fir

Mean site index:

Western white pine—71 (50-year site curve)
Grand fir—91 (50-year site curve)

Estimated average annual production (CMAI):

Western white pine—137 cubic feet at 105 years
of age
Grand fir—135 cubic feet at 95 years of age

Dominant vegetation in potential natural plant
community: Western hemlock, western red cedar,
western white pine, grand fir, Douglas-fir, western
larch, queencup beadlily, myrtle pachystima,
longtube twinflower, and goldthread

Management limitations:

* Steepness of slope restricts the use of wheeled and
tracked equipment on skid trails.

* When wet, unsurfaced roads and skid trails are
slippery and unstable. They may be impassable
during rainy periods.

Road failure and landslides may occur after road
construction and clearcutting.

Road cutbanks are subject to slumping when
saturated.

¢ Constructing roads at midslope results in large cuts
and fills, which increase the risk of erosion.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

Management practices:

* Use high-lead or other cable logging that fully or
partially suspends logs because it is less
damaging to the soil.

» Logging roads require suitable surfacing and a
stable base for use during wet periods.
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* Because sliding and slumping can result if the soil is
disturbed, use the kind of logging methods that
disturb the soil least and stabilize cuts and fills.

* Roads and skid trails should be stabilized by
seeding, mulching, erosion blankets, installing
rolling dips or water bars, and in-sloping with cross
drains. These are needed to prevent erosion and
sediment delivery.

Grazeable Understory

Common forest understory plants: Myrtle pachystima,
queencup beadlily, longtube twinflower, oneleaf
foamflower, big blueberry, goldthread, darkwoods
violet, bunchberry dogwood, common prince's
pine, common snowberry, shinyleaf spirea, starry
false Solomon's seal, and western rattlesnake
plantain

Total production of air-dry vegetation (pounds per
acre): 200

Livestock grazing:

* This unit can produce forage for fivestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During this period, annual production
ranges from 2,500 pounds of air-dry forage per
acre to less than 200 pounds per acre as the
canopy closes.

Management limitations:

* Slope may cause livestock distribution problems.

Management practices:

* Fences, stock trails, water developments, salting,
and herding can be used to improve distribution of
livestock grazing on steep slopes and rough
terrain.

Building Site and Recreational Development

Management limitations:

* Slope limits the use of construction equipment.

* Excavation increases the risk of water erosion.

* Unsurfaced access roads are subject to rilling and
gullying and are very slippery when wet.

* Excavation increases the risk of soil slippage.

* Road cutbanks are subject to slumping.

Management practices:

* Design and construct roads to compensate for the
steepness of slope and the hazard of soil slippage.

* Provide a stable base and an adequate wearing
surface on roads to improve trafficability when wet.

* Road surfaces should be graveled, and cut-and-fill
slopes should be stabilized by seeding, mulching,
or erosion mats. The subsoil is very erodible.

* Design roads to control surface runoff and stabilize
cut-and-fill slopes.

* Stabilize cutbanks to avoid slumping onto the
roadway.

Watershed

¢ Manage this unit to keep soil erosion to a minimum,
which helps maintain its value as watershed.

* Minimize soil erosion by careful management of
timber and understory vegetation.

Interpretive Groups

Capability class: Vlle

72—Nakarna silt loam, high precipitation,
15 to 35 percent slopes

Composition

Nakarna and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Landscape position: East- and north-facing foothills,
mountain slopes, and ridges

Slope range: 15 to 35 percent

Slope features: Concave to convex

Elevation: 3,500 to 4,700 feet

Mean annual precipitation: 45 to 50 inches

Mean annual air temperature: 43 to 45 degrees F

Frost-free period: 80 to 90 days

Typical Profile

Organic mat—2-inches thick

0 to 2 inches—pale brown silt loam

2 to 14 inches—light yellowish brown silt loam

14 to 34 inches—pale brown and very pale brown
loam and fine sandy loam

34 to 47 inches—very pale brown cobbly fine sandy
loam

47 inches—highly weathered soft micaceous schist
bedrock

Soil Properties and Qualities

Depth class: Deep (40 to 60 inches)

Drainage class: Well drained

Parent material: Weathered material derived from
micaceous schist bedrock, with a thick mantle of
volcanic ash

Permeability: Moderate in the upper part and
moderately rapid below to soft bedrock

Available water capacity: Moderate

Potential rooting depth: 40 to 60 inches

Rate of surface runoff: Medium

Hazard of water erosion: Slight in surface layers and
severe in subsoil
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Inclusions

Contrasting inclusions:

» Bouldercreek, high precipitation soils on north-
facing canyon slopes near drainageways

* Flewsie, high precipitation soils on convex slopes of
foothills

* Marblecreek soils on south-facing mountain slopes
near drainageways

* Odonnell soils on concave toeslopes

* Floodwood soils on convex slopes of foothills

Use and Management

Major current uses:
* Timber production
* Livestock grazing
* Recreation

¢ Wildlife habitat

Woodland

Woodland suitability subclass: 9A

Trees suitable for planting: Douglas-fir, grand fir, and
western white pine

Mean site index:

Douglas-fir—76 (50-year site curve)
Grand fir—87 (50-year site curve)
Western larch—70 (50-year site curve)

Estimated average annual production (CMAI):
Douglas-fir—73 cubic feet at 99 years of age
Grand fir—127 cubic feet at 99 years of age
Western larch—101 cubic feet at 70 years of age

Dominant vegetation in potential natural plant
community: Western red cedar, western white
pine, grand fir, Douglas-fir, western larch,
queencup beadlily, wild ginger, longtube
twinflower, Rocky Mountain maple, and goldthread

Management limitations:

* When wet, unsurfaced roads and skid trails are
slippery and unstable. They may be impassable
during rainy periods.

* Logging roads are subject to rutting if used when
wet.

* Road cutbanks are subject to slumping when
saturated.

* Logging roads, steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying.

Management practices:

* Use conventional methods in harvesting timber.

* Logging roads require suitable surfacing and a
stable base for use during wet periods.

* Roads and skid trails should be stabilized by
installing rolling dips or water bars, seeding, slash
windrows, erosion blankets, or mulching. These

Soil Survey

are needed to prevent erosion and sediment
delivery.

 Stabilize road cutbanks to avoid slumping onto
roadways.

Grazeable Understory

Common forest understory plants: Columbia brome,
wild ginger, baldhip rose, common prince's pine,
gqueencup beadlily, longtube twinflower,
dampwoods blueberry, darkwoods violet, Utah
honeysuckle, Rocky Mountain maple, goldthread,
starry false Solomon's seal, and western
rattlesnake plantain

Total production of air-dry vegetation (pounds per
acre): 100

Livestock grazing:

* This unit can produce forage for livestock and big
game animals for 5 to 15 years after the canopy is
opened by logging, fire, or some other
disturbance. During <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>