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INTRODUCTTION

PURPOSE & SCOPE

The principal function of the Land and Minerals Resources
Appendix is to present an inventory of the land and mineral resources
of the Columbia-North Pacific Region. These resources are defined,
described, and related to the region and subregion's water regime in “~
a manner that is helpful in understanding the use and importance of
each resource. (figure 1) _Evaluation of the land and minerals
presents the productivity potential and the limitations and hazards
inherent in the management and use of these resources)<:

Data are presented mostly in tabular form, in sufficient
detail to make possible the establishment of each resource's identity
and to differentiate between the various parts of each resource. In
addition, the resources are located on maps showing the type and
distribution of each. The information is generalized to illustrate
the broad pattern of each resource and to point out the general
areas needing more research and study. As such, it is intended to
be used in the formulation of framework plans.

The land resources include the complete environment, such as
the the natural factors of climate, geography, geology, topography,
soils, etc., and the cultural factors of manmade improvements, and
location with respect to centers of commerce and population. The
land resources reflect variable economic conditions, as well as
political and social implications, which must be taken into account
in their evaluation.

The diversified mineral resources have been the basis for
the mineral industry which has had an important role in the economic
development, the use of water, and the establishment of water rights
in the Columbia-North Pacific Region.

In planning for the use of the land resources there are
several factors that have a major influence on the type and scope
of a plan to be presented: land ownership, soils, land use, and
minerals.

Land Ownership

Values placed on a resource are often different depending on
whether it is in public or private ownership. In order to facilitate
a clear and concise understanding of the ownership pattern, land

ok e




| 38N914

NOI193¥ dN-O

AQNLS ¥UOMIWYHI JAISNIHIZIWOD
21410vd HLHON - VIBANT0D

Jogy e

NF omierng s .% )

{4 oot wsuing
«

PREELYY
\

SPudigo)

\

Y Hiieiposg

= Toemom,

" v

",

S

N o

I

INYHO4S iv)f
A3 23 in0 5

vea.w |

| s
|




ownership data have been developed for Federal, State, county,
municipal, and private land. These data are summarized on maps
and tables by subregion, state, and region, and are rounded to the
nearest 100 acres.

Basic land and water area acreages have been developed using
watershed delineation maps from the U.S.D.A. Conservation Needs
Inventory. Total land area figures have been tabulated for each
subregion and are adjusted to the county acreage as reported in the
1964 Census of Agriculture.

Federal ownership figures were collected trom the agencies
administering the various types of Federal land within the region,
and then were compared with the publication Real Property Owned by
the United States (6). Where major discrepancies were found, they
were resolved by consultation with the Federal agency involved.
Tribal and allotted lands within the Indian Reservations have been
included in the Federal acreage subtotals. Although privately
owned, they are held in trust and managed by the Federal Government.
Other public land ownership figures--state, county, and municipal--
were collected from the administering agency involved. Private land
was determined by subtracting the public land from the total land
area.

Soils

Soils have been given extensive consideration because of
their basic role in agriculture, livestock and game habitat manage-
ment, forestry, engineering, and water storage. For example, they
provide nutrients, moisture, and support for cultivated crops,
pasture and game browse, trees, and other ground cover. Soils
provide the support and raw material for roads, dams and terraces,
and filtering material for sewage filter fields. Soil also plays
an important role in water storage and movement after precipitation
reaches the ground. In the final analysis, it is water in and on
this upper mantle which sustains all terrestrial life.

Soils occur as natural three-dimensional bodies, each having
a unique set of properties that result from interaction of climate,
vegetation, parent material, topography, and time. In most cases,
these factors are interdependent and are not necessarily balanced
in their effect; for example, an abrupt change in topography might
include important changes in the climate and vegetation and their
influence upon soil, or if other factors remain static, the function
of time will effect important changes in the soil. In this
inventory, the surface mantle that can be penetrated by roots and
water to a depth of 60 inches is considered as soil; although, for
forest management and other purposes, especially water yield, the
entire depth to bedrock is important.




A soil series is the lowest category of the natural system of
soil classification based upon such differentiating characteristics
as depth, texture, structure, sequence, and arrangement of horizons,
etc. Soil associations are combinations of soil series set up as
practical segments of the landscape at varying levels of generaliza-
tion depending upon detail of the basic data. There are vast areas
of high mountainous forest soils where basic data are limited and
the degree of generalization is much broader. Where possible,
individual soil series are used to identify each association in the
tables and show the dominant composition and range of contrast
within the association. The information summarized in the tables
emphasizes the factors that are important to the management of the
land.

Soil associations are generalized from, but consistent with,
descriptions and definitions of broad areas of soils as defined by
Federal agencies, states, counties, or local survey areas. Although
the soil association does not identify the soil at any particular
spot in the landscape, it carries the identity of the various kinds
of soils that serve as a reference from the region down to the
field level of detail.

Information used in this inventory is derived in part by
generalization of published and unpublished detailed soil survey
work of the National Cooperative Soil Survey of the Soil Conservation
Service, Forest Service, and Bureau of Indian Affairs, in cooperation
with the Agricultural Experiment Stations in each state. Also,
contributions were made by the Ultimate Water Needs Cooperative
Studies currently being conducted by some of the states.

Many of the individual soils that characterize soil associa-
tions are bench-mark soils and have been defined in published reports
which give complete physical, chemical, and engineering characteriza-
tion. More detailed soils information on specific areas may be
obtained from the State Offices of the Soil Conservation Service
and Regional Offices of the Forest Service, Bureau of Land Management,
and Bureau of Indian Affairs. However, some areas have received very
little intensive soil investigation. These are primarily in the
upland forest areas shown on the generalized cover and land use maps.
Insufficient soils work has been done here to warrant detailed
interpretive map preparation.

In summary, the soil associations define areas that are:
1. Associated in the landscape.

2. Referred directly to the detailed soil units when
more information is needed.

3. Important to all land uses.

|
|
|
|
|
|




Land Capability

Land Capability classification is based on the standard
interpretative groupings used by the Soil Conservation Service.
I This classification relates soil characteristics, qualities, behav-
| ior, and response to agricultural uses. Soil characteristics (such
| as depth, texture, structure, presence of aggregate, wetness, reac-
tion, and slope), and soil qualities (such as permeability, erosion
hazard, overflow hazard, water-holding capacity, inherent fertility,
and climatic conditions as they influence use and management of land)
are considered in grouping soils into the eight land capability |
classes. The Class I land has few hazards or limitations that ’
restrict its use for agriculture. Class VIII land, on the other
hand, has many limiting soil and land characteristics for crop
production. However, areas of Class VIII land may be extremely
valuable for recreation, wildlife habitat, water supply, or esthetics.

The capability classifications can be broken into two
divisions: (1) Classes I through IV are suitable for cultivation
and other use, while (2) Classes V through VIII are generally
unsuitable for cultivation but are suitable for range, forest,
recreation, wildlife habitat, and water supply. Land capability
classes are generally broken into subclasses to indicate the domin-
ating limitation or hazard. The symbols for these subclasses, in
order of priority, are: '"e" for water or wind erosion, '"w'" for
wetness or frequent inundation from overflow, '"s'" for soil limita-
tion, and "c¢" for climatic limitation. This interpretation of the
hazards and limitations in the agricultural use of land does not
evaluate its productivity nor rate its suitability for forest and
range uses. 1

Cover and Land Use

I The land resource has been divided into four broad categories

E --cropland, rangeland, forest land (those uses which are dependent
upon the soils productive factors), and other land (composed of all
land use not dependent upon the soils productive capabilities).

Cropland data have been collected through the National
Cooperative Soil Survey, principally by individual U.S.D.A.
Conservation Needs Inventory sample areas. The data were transferred
to each subregional base map and sent to the field to be generalized
and updated as needed for location and acreages of cropland.

Forest land data, including acreages, volumes of timber, and
growing stock, have been inventoried by the U.S.D.A. Forest Survey
Project of the Pacific Northwest and Intermountain Forest and Range
Experiment Stations. The data, collected by county, have been
adjusted to fit the subregional boundaries and cover all forest
land, commercial and noncommercial, regardless of ownership.




Rangeland generally includes those lands that, because of
land capability and physical characteristics, are currently
restricted to rangeland cover types, as well as forest stands
receiving grazing use. Range is reported under three categories:
grasslands, sagebrush, and brushland other than sage. Forest range
is used or potentially usable for domestic livestock production and
reported under the broad categories of commercial and noncommercial
forest land. Statistics are presented in such a manner that acreages
for forest land and forest land grazed are not duplicated in total
area compilations. All rangeland data have been collected under the
following ownership categories: Bureau of Land Management; Forest
Service; Bureau of Indian Affairs; other Federal ownership; state
and county; and private.

The other land acreage includes two significant categories:
those land areas not suitable for productive use, such as dunes,
barren land, and rock outcrop; and those lands used for urban and
industrial purposes, roads and highways, surface mining, and special
use areas. Although these latter areas are relatively small they
may occupy some of the region's most productive agricultural land.

Minerals 4

The mineral resources and industries were inventoried and
are shown on subregional maps. In addition, they are described as
to the kinds of minerals, past production, current activity, and
future potential. The data for this section were summarized from
various publications of State and Federal agencies responsible for
the inventory and development of the mineral resources in the
Pacific Northwest.

RELATION TO OTHER PARTS OF THE REPORT

The land and mineral resources data have been collected,
described, and evaluated for the purpose of providing basic informa-
tion to the various appendices. The land and mineral resources are
particularly pertinent to other appendices in the following ways:

Flood Control 1

The Land and Minerals Appendix locates and discusses:
(1) the water storage capacity of soils; (2) kinds of land use that ]
influence water infiltration rates and storage in the soil profile;
and (3) the soil areas important to annual sedimentation from runoff
waters. The combination of water storage, infiltration, and sedi-
mentation is significant to the accumulation of flood waters on low
lying areas.




Surface mining, although occupying a small percentage of
the total regional area, affects flood control in several ways.
Abandoned pits and spoil banks collect and hold water for more
gradual percolation into ground water. Erosion of spoil banks and
mine dumps in some places causes deposition in stream channels.

Land Measures and Watershed Protection

Land facts important to flood control are also pertinent to
land measures and watershed protection. The whole spectrum of land
ownership, land use, the soil, and how to cope with its limitations
and hazards as presented in the Land and Minerals Appendix are all
critical to land measures and watershed protection.

The very nature of mining and mineral resource recovery
denotes the disturbance of the earth's crust in some manner in order
to remove the valuable material for the use of industry and the
benefit of mankind. This will have effects on land measures and
watershed protection, although it does not follow inevitably that
the effects will be adverse.

Irrigation

Location of the more desirable soil areas is important to
irrigation, as are all the basic land facts recorded in the Land and
Minerals Appendix. These include soil characteristics, land
capability, land ownership, and present land use.

Water Quality and Pollution Control

The land and mineral resources, as located and described in
this appendix, may be utilized to locate areas that contribute
sediment and chemicals to the streams, as well as areas managed to
protect the inherent water quality.

HISTORY

Land

Most of the Columbia-North Pacific Region was originally
public land of the Oregon Territory, acquired by the United States
in 1846 and hence has been subject to the various Federal land laws.
The development of the region was greatly dependent upon these laws
and their effect upon the disposal and management of the Federal
lands. The transition from emphasis upon disposal to retention and




management is, for convenience of discussion, separated into three
time intervals--1846 to 1890; 1890 to 1934; and 1934 to present.
Actually there was no exact date separating the three periods.
However, they do represent significant intervals in the evolution
of the Nation's attitude toward the role of the public land in the
development of the Pacific Northwest and its natural resources.

Disposal Period, 1846 to 1890

The major objective of Federal policy during this period was
to make lands quickly and cheaply available to settlers for permanent
occupation. To this end, laws were enacted to dispose of lands
wherever they were in demand. The first act to provide individual
ownership was the Donation Land Act of 1850, forerunner of the
Homestead Law. Under this law more than 2.6 million acres were
claimed by 7,400 settlers in the fertile western Oregon valleys of
the Rogue, Umpqua, and Willamette Rivers.

From the Willamette Valley, settlement soon expanded into the
Puget Sound area. This settlement resulted in the creation of the
Washington Territory in 1853, carved from the vast Oregon Territory.
Six years later Oregon attained statehood.

Discovery of gold and an influx of miners were significant
in settlement of the interior of the region, initiating a demand for
local agricultural production and other services. In response to
this population growth, the Idaho Territory was established in 1861.

Much of the Public Domain settled by individuals was patented
under the Homestead Law of 1862 with its subsequent modifications.
The original 160-acre homestead size was adequate for subsistence
and commercial farm development in the more humid parts of the
region. However, when settlement expanded into the semiarid lands
of eastern Washington and Oregon and to southern Idaho, 160 acres
were insufficient unless irrigated and many failures resulted.

To help meet this need, the Desert Land Act of 1877, as
amended in 1891, permitted a settler and his wife to claim 320 acres
each provided a portion of this land was irrigated within 3 years.
This was successful only in those areas where lands could be easily
and cheaply irrigated. However, when irrigation was not feasible,
640 acres were often insufficient for a dryland operation.

In the developing livestock industry on the Columbia River
Plateau and the Snake River Plains, the small acreage allowed under
the homestead laws was inadequate for forage production for year-
round use. Increased numbers of cattle and sheep were grazed on the
open public range where use was free but no individual grazing rights
could be acquired. Without this individual responsibility, natural




range forage was used much more rapidly than it could be reproduced,
resulting in a marked deterioration of the range.

In western Washington and Oregon, considerable forest land
was patented under the Homestead Law. In addition, private acquisi-
tion of forest land was desired by the developing lumber industry.
An 1873 law allowed the purchase of 160 acres of timber land if
40 acres of it were kept in good condition. Later in 1878, Oregon
and Washington lands principally suited for timber production, or
as a source of stone, and unfit for cultivation could be purchased
by individuals in tracts up to 160 acres.

Railroad land grants accounted for the eventual disposal of
nearly 14 million acres or 8 percent of the regional land area.
Transcontinental railroad construction toward the end of this period
brought a new surge of settlement to the region. A large percentage
of these grants were sold to individuals and converted to farm lands
and cities.

Washington and Montana attained statehood in 1889, followed
by Idaho the next year. Upon attaining statehood each state was
given public lands to provide funds for education and other purposes.
These grants, amounting to 14 million acres, were another phase of
the Federal policy for disposing of the public lands.

By 1890 the region's population had increased to 799,000,
compared to 13,000 in 1850.

This period was highlighted by the Federal Government's desire
to see the Pacific Northwest settled and the transfer of the public
land to private ownership. Although laws were modified to meet
settlement demands, no controls were exercised in advance of settle-
ment to assure adequate size of holdings, logical pattern of settle-
ment and ownership, or proper use of resources to best assure sound
economic development.

Protection Period, 1890 to 1934

During this period, there was an increasing public and con-
gressional awareness that the Nation's natural resources were not
unlimited and that there was need to conserve and control their use.
To this end, a number of Federal withdrawals were made to conserve
Indian lands, timber resources, power sites, scenic wonders, and
grazing lands, and for other public uses. Meanwhile, settlement
was allowed to continue on the open Public Domain as in the previous
period.

The forests, which were undergoing obvious degradation, were
the first resource to be protected when in 1891 legislation was
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enacted to reserve public forest lands to assure good management of
timber resources and upland watershed areas. The next year saw the
establishment of the first forest reserve in the Columbia-North
Pacific Region. This was the Bull Run Forest Reserve, which later
became Mt. Hood National Forest. Similar reserves were created in
other areas of Oregon and in Washington in 1893, and in Idaho and
Montana in 1897. These became National Parks and National Forests
administered by the newly formed National Park Service and the
Forest Service.

Legislation in 1894 allowed up to a million acres to each
state which would establish reclamation projects and control settle-
ment of the land. However, very little land was transferred because
the states were unprepared for this responsibility. Reclamation
projects, undertaken by private companies, were frequently unsuccess-
ful except when irrigation water was relatively inexpensive and easy
to develop. This difficulty pointed the need for large-scale studies
of irrigation needs and for public construction and financing. To
provide these services the Federal Reclamation Act of 1902 was
enacted and the Reclamation Service (now the Bureau of Reclamation)
established.

Further modification of the Homestead Laws in 1909 allowed a
320-acre claim when lands were suitable for dry farming but not
easily developed for irrigation. Many grazing lands where rainfall
exceeded 12 inches became dryland wheat producing areas. Subsequent
settlement expanded to more arid lands that were unsuitable for dry
farming, and made the 320-acre claim an uneconomic farm unit.

In an attempt to assist the livestock industry, legislation
in 1916 increased the acreage limitation to 640 acres where public
lands were suitable only for grazing livestock. While this increase
in acreage was helpful on some rangeland, as much as an estimated
8,000 acres were needed to constitute an economic unit.

In conjunction with the creation of Federal forest reserves
and the conservation of forest resources, the Weeks Law of 1911
authorized the Federal Government to purchase cut-over timber lands
for National Forests. While these were principally forest lands,
they also included some lands that had been unsuccessfully home-
steaded. However, this action accounted for only small additions
to public land ownership in the Columbia-North Pacific Region.

By 1934, the region's population had increased to approximately
3.2 million people--a 300 percent rise since 1890. The farm economic
recession beginning in 1925 forced many settlers to abandon their
uneconomical homestead tracts, and considerable cropland reverted to
rangeland.
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Of the region's total area of 174 million acres, 35 percent
was in private ownership by 1934. These lands represented the most
productive agricultural land. The remaining public lands available
for entry amounted to only 28 million acres, little of which was
suitable for farming without irrigation. The Federal Government
had withdrawn from entry about 73 million acres (42 percent of the
land area); states and counties owned about 12.3 million acres.

During this period, considerable progress was made to protect
and conserve many of the region's resources by withdrawal of large
tracts of land. On the other hand, little attention had been given
to settlement patterns on the open Public Domain and the adverse
effects of unwise settlement location on the individual well-being
of the settler or on long-term resource values.

Management Period, 1934 to Present

Under the land disposal laws previously enacted, little
attention had been given the problem of suitable land use in advance
of settlement. It was left up to individual settlers to decide
whether a given tract of land could be farmed and to what type of
farming it was best adapted. In many cases they selected lands with
poor soils, planted the wrong crops, or settled on tracts that were
too small. This generally resulted in the eventual abandonment of
the land. Not only was it difficult for the individual settler to
make a living, but the basic land resources were threatened with
impairment or destruction. Most of the rangeland had been used in
excess of its grazing capacity and, consequently, had seriously
deteriorated. It had been estimated that 'over 12 million acres
in Oregon, Washington, and Idaho, three-quarters of the top soil
and some subsoil had already been lost, and more than 3 million
acres had been destroyed or very severely damaged by wind erosion."
(3-6)

The year 1934 marked the end of the open Public Domain and
the haphazard settlement of the region's land that typified the
early periods. By Executive Order, all remaining open Public Domain
was withdrawn and, henceforth, individual settlement would be
allowed only if the lands were classified as suitable for the
proposed use.

This same year the Taylor Grazing Act authorized the
Secretary of the Interior to establish grazing districts and to
adjust livestock use to the carrying capacity of the range. Grazing
districts were established on the public rangelands and studies made
to determine proper carrying capacity. Some progress was made in
adjusting livestock numbers to the capacity of the range.
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Private land, principally agricultural, began receiving
attention during this period. Federal programs were initiated to
study soil erosion and associated problems. This led to the crea-
tion of the Soil Conservation Service in 1935 to control and prevent
soil erosion and conserve the soil and water resources of the
Nation. These efforts included range improvement projects on
privately owned range lands.

The Bankhead Jones Act of 1937 authorized Federal purchase
of privately owned farm lands which were submarginal and incapable
of providing livelihood for the owner. Provision was made to relo-
cate the owner and family on more suitable agricultural lands, and
the acquired lands were added to various Federal withdrawals for
proper management.

World War II placed tremendous pressures upon the region's
natural resources; however, improved management and favorable
climatic conditions, prevented excessive depletion of these
resources.

Irrigation became increasingly more of a factor in the agri-
cultural economy of the region. About 72 percent of the initial
irrigation development had been made by individuals, cooperatives,
and agencies other than the Federal Government. However, under
various reclamation programs, the Federal Government provided aid,
primarily supplemental water, so that, by 1952, approximately
60 percent of the irrigated area had received some Federal support.

Distribution of land ownership in 1952 shows that the Federal
Government owned about 95.0 million acres, while 70.7 million acres
were in private ownership and 8.0 million acres were in state and
county ownership (table 1). At this time there was an estimated
18.4 million acres of cropland, 84.4 million of forest land,

63.8 million acres of nonforest rangeland, and 7.1 million acres of
other land (rocky, barren, dunes, and urban areas).

Then, as now, concentrations of cropland were located on
the Columbia Plateau, Central Washington valleys, the Willamette
Valley in Oregon, and on the Snake River Plains in southern Idaho.
Cropland use of land had increased substantially in the region.
Mechanization of farming made possible larger land holdings and
improved timeliness of operations. Efficient uses of rotations,
residues, and tillage allowed areas to be cropped that were formerly
considered too dry. Irrigation of desert areas allowed further crop-
land expansion. Development of new strains--particularly of grain,
sugar beets, peppermint, and grasses--encouraged diversification and
made cropland use more profitable. Agricultural chemistry contrib-
uted insecticides, herbicides, hormones of various kinds, other weed
killers, and commercial fertilizers that made possible the cropland
use of some additional land areas and made improved management

12
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Table 1 - Land Ownership and Use Trends, Columbia-North Pacific

Region
19341/ 19522/ 1966
Ownership and Million Million Million
Use acres Percent acres Percent acres Percent

Ownership
Federal

Reserved 72.8 41.9 95.0 54.7 95.6 55.0

Public Domain 27.6 15.9 - - - -

Total Federal 100.4 57.8 95.0 54.7 95.6 55.0

State 10.4 6.0 7.8 4.5 8.4 4.8
County and
Municipal 129 1o 0.2 0.1 1240, 0.6
Private 61.0 35l 70.7 40.7 68.7 39.6
Total 173.7 100.0 173.7 100.0 173.7 100.0
Land Use
Cropland 14.4 8.3 18.4 10.6 20.8 120
Forest Land 78.2 45.0 84.4 48.6 85.8 49 .4
Range 77.6 44.7 63.8 36.7 58.8 33.8
Other 3.5 2150 Tl 4.1 8.3 4.8
Total 173.7 100.0 173.7 100.0 173.7 100.0

1/ "Migration and the Development of Economic Opportunity in the
Pacific Northwest,' National Resources Planning Board, Region 9,
Portland, Oregon, August 1939, pp. 99, 111 (data proportionally
adjusted from total 188 million acres to present C-NP regional

area).
2/ '"Agricultural Program Reports, Columbia River Basin Area," ,
U.S. Department of Agriculture, preliminary report, 1953 (data '

proportionally adjusted from total 174.5 million acres to
present C-NP regional area).
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possible. A combination of these factors aided in the continuation
of the trend of converting the cropland to increasingly more
intensive uses.

The region's forest resources have been and will continue
to be of great importance both to the region and to the Nation.
About 15 percent of the Nation's wooded areas and half of its saw-
timber are located in this region and for the past 10 years it has
been producing almost half of the Nation's softwood lumber. All
the uses of the forest land (wood production, livestock use, mineral
production, and recreational enjoyment) can be maintained while these
forests continue to yield abundant high quality water.

There are now approximately 58.8 million acres of nonforest
range in the region, plus some 8.9 million acres of forest land
utilized for livestock forage production. More than 4.5 million
cattle were reported in 1964, about one-fifth of them dairy cows,
concentrated in the area west of the Cascades and the irrigated
sections of the interior. Beef cattle are found throughout the
region, but the greatest concentrations are in the Middle and Upper
Snake and Harney Basin areas. Fattening of livestock in farm feed
lots has become important in the marketing process. The heaviest
concentration of sheep is in the Snake River areas of Idaho, with
55 percent of the total. The estimated capacity of all usable
grazing land in the region is about 9.8 million animal unit months
with about 25.5 percent of this capacity within the forest range
areas. Broad estimates indicated that 59 percent of the forage
production comes from the public rangelands and 41 percent from
private range. Many acres of rangeland have better management
because hay and grain were produced on adjacent irrigated land for
supplemental winter feed.

The protection and management period reflects a further shift
in government policy as a result of public opinion towards both the
private and public land resources of the Nation and in the Columbia-
North Pacific Region. Programs were enacted to stop degradation of
the land and to promote its recovery while the random settlement of
the Public Domain was halted.

Summarx

To encourage settlement of this and other remote sections
of the United States, the policy of making lands quickly and easily
available was adopted by the Congress with respect to the Public
Domain. The benefits from permanent settlement far outweighed the
financial return from sale of these public lands and most legislation
was directed to this goal. The early land laws accomplished this
objective. In the process many resources were destroyed or seriously
depleted through improper management and use not compatible with the
productive capacity of the land resources.
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It became apparent that all resources were limited and must
in some way be protected. This led to the withdrawal of large acre-
ages of Public Domain forest lands and areas for other public
purposes. However, settleément was still allowed to continue on the
Public Domain with no guidance as to the suitability of lands for
the proposed use or the economic feasibility of the efforts. |

Finally, all of the Public Domain was withdrawn and settle-
ment allowed only if the land was suitable for the intended use.
This eventual restriction in public entry and the retention of the
remaining forest and rangelandhave led to the ownership pattern we
have today, that of private ownership of nearly all the lands
presently used for cropland and public ownership of about half the
forest and rangeland. Within both ownership sectors there is |
increasing awareness of the need for sound management and proper 5
use of the land and water resources.

Minerals

Mining has played an important part in the development of
the region's economy. Approximately $10 billion in wealth has been |
extracted from mines and quarries within the study area, with over |
$6.5 billion coming from three of the world's important mining dis- |
tricts: Butte, in Montana, one of the country's important sources |
of copper; the Coeur d'Alenes, in Idaho, the country's leading |
silver-producing area and one of the leading sources of lead and |
zinc; and Metaline, in Washington, based on the production of lead,
zinc, and some silver. Oregon has been an important source of
mercury, nickel, and chrome. Many other metallic and nonmetallic |
minerals are produced from within the study area.

Except for some coal mined in the Puget Sound area, placer
gold was the first mineral to be exploited. In 1850, gold was found
in the Klamath River just south of the region, and in 1851 gold was
discovered on Jackson Creek and the Illinois River in southwestern
Oregon and on Gold Creek in Montana. These discoveries attracted
iittle attention. However, additional discoveries were made, and
by 1855 placer gold was being mined along the Upper Columbia and
some of its tributaries.

The first big gold rush followed the discovery of gold on
Orofino Creek in Idaho in 1860. Other discoveries were made on the
Salmon River in the Boise Basin and elsewhere, causing a continuation
of the influx of miners, so that by 1863 there were an estimated
25,000 miners in southern Idaho. Some of these placers were very
rich, and it is estimated that over $20 million in placer gold was
produced from Orofino and neighboring camps in the first 4 years
following discovery. The rich gravel was soon exhausted, but mining
of the lower grade gravels continued for many years. Discoveries in
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Idaho were followed by discoveries in 1861 on the John Day and
Powder Rivers in Oregon and in 1862 by an important discovery just
east of the region at Bannack, Montana. This discovery brought a
rush of miners into Montana and resulted in the finding of rich
nlacers at Helena, Marysville, Virginia City, and elsewhere. The
virginia City-Alder Gulch placers alone are said to have yielded
$30 million in the first 3 years following their discovery.

Lode deposits were soon discovered and were being mined by
the 1870's. By the 1880's practically all the presently known mining
districts had been discovered, and lode mining was well underway.
The establishment of base-metal mining did much to hasten the
construction of roads, railways, and other means of transportation.

The impact of the miner on the water resources of the area
cannot be overemphasized; even the earliest operations utilized
water. The placer miners first conducted their operations directly
in the gold-bearing streams. Later, bank deposits of placer gold
were worked with hydraulic equipment powered by water often brought
in by ditch from considerable distances. Numerous diversion dams
and reservoirs were constructed, and the first power plants were
built by mining companies. Although the heyday of the placer miner
is long since gone, the water rights on many streams in the basin
originated with him, and the ‘‘miner's inch' is still a standard
measure of water in many districts. One of the first orders of
business in new mining camps was the drafting of local mining laws
including water regulations, some of which are still in effect today.

The early miner brought many lasting benefits as well as some
problems to the region. The discovery of goid and other resources
introduced the hardy pioneer, an essential element of growth. Also
important was the outpouring of primary wealth which was readily
transferable into durable goods and services needed to build a sound
economy. While the early miner, for the most part, ignored the
major problem of water quality, the modern mineral industry is work-
ing on corrective measures. Another problem, largely in the past,
was the disturbance of valley floors by dredge operations.

The mining industry today is characterized in certain sections
of the region by large, well established operations which have been
producing for many years and still have sufficient reserves to last
for many more. Mines are generally producers of metals such as
gold, silver, copper, lead, zinc, antimony, and mercury. Equally
as important are the industrial mineral operations which are found
in almost every community. The production of sand and gravel,
crushed rock, limestone, pumice, expandable shale, brick and tile
clay, refractory clay, and many others are often a local activity
with mine and market in close proximity. Community development
depends on the heavy construction minerals such as sand and gravel
and stone. These in turn use large quantities of water to wash,
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size, and concentrate the raw material. Modern practice is toward
increasing reuse of process water, but as high-grade deposits are
exhausted and lower grade reserves must be used, the quantity of
water required will remain fairly high.

Thus, the mineral industry has had and will continue to
1 have an important, far reaching effect on the water utilization and
development of the Columbia-North Pacific Region.







REGIONAL SUMMARY

The Columbia-North Pacific Region occupies all the drainage
basins of the Columbia and Pacific coastal rivers of Washington and
Oregon that occur in the northwest corner of continental United
States and the Oregon Closed Basin. This inventory of land and
mineral resources was documented by the 12 subregional sections and
then summarized into this regional summary. Consideration of Land
and Mineral Resources in their relation to various aspects of water
in the region was a major objective of this part of the study.

The total surface area of the region is defined as either
water or land. Water areas larger than 40 acres in size and streams
more than one-eighth mile across are considered as ''large water.'
These are tabulated in the first table of the subregional and
regional reports. Water areas smaller than 40 acres and streams
less than one-eighth mile wide are included with land and recorded
by acreage in all other tables and narrative in the reports. ''Total
area" of the region or subregion is the sum of 'large water areas'
and '"land areas'" as summarized on tables 2, 3, and 4.

LAND

A plan for the continuing use and management of land must
consider the land ownership, the soils, and its present cover and
kind of use. The environment, the location, and amount of land
also influence the plan for management of this resource.

Land Ownership

The Federal Government is the largest single landowner in
the Columbia-North Pacific Region. Through its various land manag-
ing agencies, it owns and manages 55 percent of the total regional
land area. Private individuals and corporations own almost 40 per-
cent, the balance being held by state, county, and local governments.

The largest Federal land managing agency in the Columbia-
North Pacific Region is the Forest Service, which manages 54.4
million acres in National Forest and Nation~l Grassland status.
The second largest is the Bureau of Land Management, which manages
29.5 million acres of Public Domain and revested Oregon and
California railroad grant lands. Nearly 3.4 million acres are in
National Park status, managed by the National Park Service.
Another 1.1 million acres are under the jurisdiction of the Bureau
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Table 2 - Water Area by State & Subregion, Columbia-North Pacific Region, 1966
“Sub-
region Unit 1daho Montana Nevada Oregon  Utah Washington Wyoming Total
1 Thous. Acres 163.6 254.7 - - - 33.3 - 451.6
Sq. Miles 255.6 398.0 - - - §2.0 - 705.6
Thous. Acres - - - - - 288.1 - 288.1
Sq. Miles - - - - - 450.1 - 450.1
3 Thous. Acres - - - - - 28.5 - 28.5
Sq. Miles - - - - - 44.6 - 44.6
4 Thous. Acres 212.9 - 0 - 0 - 53.8 266.7
Sq. Miles 332.6 - 0 - 0 - 84.0 416.6
S Thous. Acres 118.2 - 2.2 50.0 - - - 170.4
Sq. Miles 184.6 - 3.4 78.1 - - - 266.1
6 Thous. Acres 25.7 - - 3.4 - 51.4 - 80.5
Sq. Miles 40.2 - - 5.3 - 80.2 - 125.7
7 Thous. Acres - - - 80.8 - 44.8 - 125.6
Sq. Miles - - - 126.3 - 70.0 - 196.3
8 Thous. Acres - - = 6.2 - 67.3 - 73.5
Sq. Miles - - - 9.6 - 105.2 - 114.8
Q Thous. Acres - - - 106.4 - - - 106.4
Sq. Miles - - - 166.3 - - - 166.3
10 Thous. Acres - - - 83.4 - 71.0 - 154.4 :-
| Sq. Miles - - - 130.3 - 111.0 - 241.3
11 Thous. Acres - - = - - 100.6 - 100.6
Sq. Miles - - - - - 157.2 - 157.2
12 Thous. Acres - - : 63.5 - - - 63.5
Sq. Miles - - - 99.3 =7 - - 99.3
Total Thous. Acres 520.4 254.7 v 393.7 0 685.0 53.8 1,909.8
Sq. Miles 813.0 398.0 3.4 615.2 0 1,070.3 84.0 2.983.9
Source: U.S.D.A. Conservation Needs Inventory adjusted to U.S. Census.
Table 3 - Land Area by State § Subregion, Columbia-North Pacific Region, 1966
~ Sub-
region Unit Idaho Montana Nevada Oregon Utah Washington Wyoming Total
1 Thous. Acres 4,665.0 15,921.6 - - - 2,232.8 - 22,819.4
8q. Miles 7,289.0 24,877.5 - - - 3,488.8 - 35,655.3
2 Thous. Acres - - - - - 14,080.8 - 14,080.8
Sq. Miles - - - - = 22,001.3 - 22,001.3
S Thous. Acres - - - - - 3,851.4 - 3,851.4
Sq, Miles - - - - - 6,017.7 - 6,017.7
4 Thous. Acres 18,232.3 - 973.6 - 240.9 - 3,235.0 22,681.8
Sq. Miles 28,488.0 - 1,521.3 - 376.4 - 5,054.7 35,440.4
S Thous. Acres 12,193.5 - 2,322.9 8,881.1 - - - 23,397.5
§q. Miles 19,052.5 - 3,629.6 13,876.7 = - - 36,558.8
6 Thous. Acres 15,694.3 - = 3,168.2 - 3,508.7 - 22,371.2
Sq. Miles 24,522.3 - - 4,950.3 - 5,482.4 - 34,955.0
7 Thous. Acres - - - 15,366.6 - 3,455.6 - 18,822.2
Sq. Miles - - - 24,010.3 - 5,399.3 - 29,409.6
8  Thous. Acres - = - 162.6 - 3,030.0 - 3,192.6
Sq. Miles - - - 254.1 - 4,734.4 - 4,988.5
9 Thous. Acres - - - 7,602.8 - - - 7,602.8
$q. Miles - - - 11,879.4 - - - 11,879.4
10 Thous. Acres - - - 10,984.5 - 4,069.7 - 15,054.2
$q. Miles - - - 17,163.2 - 6,358.9 - 23,522.1
11 Thous. Acres - - - - - 8,446.6 - 8,446.6
Sq. Miles - - - - - 13,197.8 - 13,197.8
12 Thous. Acres - - - 11,394.8 - - - 11,394.8
5q. Miles - - = 17,804.3 = - - 17,804.3

Total Thous. Acres 50,785.1  15,921.6 3,296.5 57,560.6 240.9 42,675.6 3,235.0 173,715.3
Sq. Miles 79,351.8 24,877.5 5,150.9 89,938.3 376.4 66,680.6 5,054.7 271,430.2

Source: U.5.D.A. Conservation Needs Inventory adjusted to U.S. Census




Table 4 - Total Area by State & Subregion, Columbis-North Pacific Region, 1966

Sub-
region Unit Idaho Montana Nevada Oregon Utah Washington Wyoming Total
1 Thous. Acres 4,828.6 16,176.3 - - - 2,266.1 - 23,271.0
Sq. Miles 7,544.6 25,275.5 - - - 3,540.8 - 36,360.9
2 Thous. Acres - - - - - 14,368.9 - 14,368.9
Sq. Miles - - - - - 22,451.4 - 22,451.4
3 Thous. Acres - - - - - 3,879.9 - 3,879.9
Sq. Miles - - - - - 6,062.3 - 6,062.3
4 Thous. Acres 18,445.2 - 973.6 - 240.9 - 3,288.8 22,948.5
Sq. Miles 28,820.6 - 1,521.3 - 376.4 - 5,138.7 35,857.0
5 Thous. Acres 12,311.7 - 2,325.1 8,931.1 - - - 23,567.9
Sq. Miles 19,237.1 - 3,633.0 13,9548 - - - 36,824.9
6 Thous. Acres 15,720.0 - - 3,171.6 - 3,560.1 - 22,451.7
Sq. Miles 24,562.5 - - 4,955.6 - 5,562.6 - 35,080.7
2 Thous. Acres - - - 15,447 .4 - 3,500.4 - 18,947.8
Sq. Miles - - - 24,136.6 - 5,469.3 - 29,605.9
8 Thous. Acres - - - 168.8 - 3,097.3 - 3,266.1
Sq. Miles - - - 263.7 - 4,839.6 - §,103.3
9 Thous. Acres - - - 7,709.2 - - - 7,709.2
Sq. Miles - - - 12,045.7 - - - 12,045.7
10 Thous. Acres - =~ - 11,067.9 - 4,140.7 - 15,208.6
Sq. Miles - - - 17,293.5 - 6,469.9 - 23,763.4
11 Thous. Acres - - - - - 8,547.2 - 8,547.2
Sq. Miles - - - - - 13,355.0 - 13,355.0
12 Thous. Acres - - - 11,458.3 - - - 11,458.3
Sq. Miles - - - 17,903.6 - - - 17,903.6
Total Thous. Acres 51,305.5 16,176.3 3,298.7 57,954.3 240.9 43,360.6 3,288.8 175,625.1
Sq. Miles 80,164.8 25,275.§5 5,154.3 90,553.5 376.4 67,750.9 5,138.7 274,414.1

Source: U.S.D.A. Conservation Needs Inventory adjusted to U.S. Census

of Reclamation. About 600,000 acres are National Wildlife Refuges
and hatcheries managed by the Fish and Wildlife Service. The
Department of Defense controls an additional 750,000 acres, both
in military reservations and public works projects. The remaining
Federal ownership, slightly over one million acres, is under the
jurisdiction of various agencies including the Atomic Energy
Commission, the Bonneville Power Administration, the Agricultural
Research Service, and the Treasury Department.

Nearly 4.8 million acres are Indian tribal and allotted
lands, both inside and outside Indian Reservations. These areas
are owned by the individual Indians or tribes with trust responsi-
bilities vested in the Bureau of Indian Affairs.

The seven states own nearly 8.5 million acres. The State of
Washington owns 3.3 million acres, followed by Idaho with 2.8 million
acres, Oregon with 1.7 million acres, Montana with 650,000 acres,
Utah with 26,000 acres, and Wyoming with 9,000 acres. The State of
Nevada does not own any land in the region. These state lands are
distributed between many state agencies, but are principally managed
by Natural Resource or Forestry Departments, Parks, Fish and Game,
and the highway departments.
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Table 5 - Land Ownership Acreage, Columbia-North Pacific Region, 1965

nister encies 0 tana Nevada on 't ngton ota] {

acres) ]

Department of Agriculture |

Forest Service 19,790.2 8,736.9 675.5 13,866.7 46.7 9,016.0 2,274.2 54,406.2 1

Other Agriculture 32.9 - - 14.6 - 4 - 47, |
Subtotal o873 %3 875 S T8y %7 BT TN LYY

Department of the Interior

Bureau of Land nmqmn‘ 11,839.4 152.3 1,871.5 15,313.6 52.4 275.2 13.0 29,517.4
Bureau of Indian Affairsl/ 831.1 618.8 144.3 690.0 - 2,507.8 - 4,792.0
National Park Services/ 84.9 655.7 - 64.4 - 1,903.0 686.1 3,394.1
Fish § wildlife Service 20.2 20.4 - 433.3 - 110.0 4.6 608.5
Bureau of Reclamation 581.8 .4 - 160.9 - 393.0 - 1,136.1
Other Interior .1 =% - 2.7 - 7.1 - 10.0
Subtotal mr7s Ty 70158 16,6645 23 Ty Ty WTET
Department of Defense 94.0 X ! - 148.6 - 504.3 - 747.0
Other Federal 575.1 -3 - 3.3 - 381.0 - 959.7
Federal Subtotal 33,849.5 10,185.0 2,691.3 30,698.1 99.1 15,097.8 2,997.9 95,618.7
State 2,745.6 646.0 - 1,710.4 25.7 3,315.6 9.0 8,452.3
County 105.2 2.4 - 282.9 - 96.9 - 487.4
Municipal 40.0 7.1 - 137.7 = 293.3 - 478.1
Public Non-Federal Subtotal 2,890.8 655.5 - 2,131.0 25.7 3,705.8 9.0 9,417.8
Total Public 36,740.3 10,840.5 2,691.3 32,829.1 12¢4.8 18,803.6 3,006.9 105,036.5
Total Private 14,044.8 5,081.1 605.2 24,731.5 116.1 23,872.0 228.1 68,678.8
Grand Total 50,785.1 15,921.6 3,296.5 57,560.6 240.9 42,675.6 3,258.0 173,715.8

l/ Private lands held in trust by the Federal Government.

3/ Updated to 1969

Source: General Services Administration, Real Property Owned by the United States as of June 30, 1965, adjusted by the Land
and Minerals Work Group

Table 5, Land Ownership, Columbia-North Pacific Region, and
the subregional land ownership maps depict this information in more
detail.

Soils 4

The information presented on table 6 relates groups of soil
associations to general range in elevation, position in the landscape,
dominant soil parent material, major land resource area, use, and
problems. The location and comparative extent of each association
are 1llustrated in table 7. Much of the intricate soils detail had
to be generalized for this study.

The general association group number 1 in tables 6 and 7
includes soils formed in alluvium on bottomlands, low fans, and
terraces. Generally the soils are silty to sandy in texture with
frequent and sometimes extensive gravelly and cobbly areas, isolated
alkali areas, and a few small patches of peat, muck, or highly organic
soils. The depth dominantly ranges from moderately to very deep.
Common problems of use are wetness, overflow, and, in isolated areas,
a high pH and or presence of coarse fragments. It includes over
8 million acres or 5 percent of the land in the region. It has a
low capability for more intensive use even where the climate,
slope, and soil depths are suitable.

The general association group number 2 includes soils formed
in glacial material on terraces, plains, and mountains. Generally
the soils are stony, cobbly, or gravelly, and have silty and sandy
textures. The soil depths are generally moderately to very deep,
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and the dominant slope varies from gentle on plains and terraces to
strong and steep on rolling uplands and terrace fronts. Common
problems of use are presence of coarse fragments and droughty soil
profiles. Although much of the soils formed in glacial materials
occur on rolling uplands and are generally used for forest land or
rangeland, the soils on valley terraces are irrigated in many places
and under very intensive cropland use. An important part of the
Wenatchee and Okanogan apple crop is produced on soils formed in
glacial materials. The main body of soils formed in glacial
materials on plains constitute the Columbia Basin irrigation project
in east central Washington and some of the irrigated areas on the
Snake River plains in southern Idaho. It includes almost 25 million
acres or 14 percent of the region. It has a moderate capability for
more intensive use where the slopes are gentle to moderate and the
volume of coarse fragments does not exceed 35 percent.

The general association group number 3 consists of soils
formed in stratified sediments from old lake-laid materials on
terraces, basins, and hilly uplands. Generally the soils have a
silty, sandy, or clayey texture, and are mostly free of gravel,
cobbles, and stones. The soil depths are generally moderately deep
to deep with frequent layers having restricted permeability in the
subsoil or upper substrata. This soil area generally borders the
bottomland, low fans, and terraces, and does not occur in extensive,
contiguous bodies. Most of the soils formed in old Sagemoore lakebed
deposits in southeastern Washington are presently irrigated or dry-
land cropland. The soils formed in old Bonneville lakebed deposits
in southern Idaho and southeastern Oregon are either irrigated crop-
land or rangeland with a good potential for development. Irrigated
cropland on this area is rather intensively managed under a variety
of adapted crops. It includes over 6 million acres or 4 percent of
the region. Much of the potato, sugar beet, and alfalfa production
comes from this soil area. It has a high capability for more inten-
sive use where slopes are gentle to moderate, the texture is sandy
loam to silt loam, permeability of the subsoil is moderate, and
irrigation water is available.

The general association group number 4 is restricted to soils
formed in materials mixed with residuum-colluvium from sedimentary
bedrock on foothills and uplands. The soils are mostly clayey and
silty in texture with gravel size fragments of bedrock very numerous
in some places. The soil depth varies from moderately shallow to
deep and the generally rolling topography has slopes ranging from
moderate to strong. Common problems of use are the acid soils and
slope of the land. The extent of this general soil area is
restricted to the foothills of the Coast Range of mountains in
southwestern Washington and western Oregon. It includes almost
S million acres or 3 percent of the region. Most of the rangeland
in western Oregon is concentrated on this area. It has a high
capability for more intensive use where slopes are gentle to strong
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and sufficient soil amendments and fertilizers have been added to
insure satisfactory production.

The general association group number 5 consists of soils
formed in wind deposited loess or wind worked sand on hilly uplands.
The soils are uniformly either silty or sandy, with little or no
coarse fragments in the profile cr parent material. They are mostly
deep and very deep and occur generally on moderate south and west
sloping hillsides or strong and steeply sloping north and east
exposures. Throughout this area the hilly islands of loess are
interspersed with narrow but extensive channels of basalt scabland.
The soils along these channels are rocky and shallow over bedrock
and have many outcrops of bedrock. A common problem of use on
soils formed in loessial deposits is the very high potential
erodibility on the moderate to steep slopes. The most extensive
bodies occur on the hilly Palouse formation of eastern Washington
and northeastern Oregon and on the hilly uplands of southeast Idaho.
The close grown field crops produced under dryland management pro-
vide a satisfactory income on the rather large size farms typical
of the area. In many parts of the area adapted crops are restricted
to cereals and forage types by lack of sufficient moisture or by a
short growing season. The part of this area suitable for annual
cropping is under quite intensive dryland management. It includes
over 14 million acres, or 8 percent of the region. Most of this
area has silty soil textures and a high capability for more
intensive use on gentle to moderate slopes.

The general association group number 6 is composed of soils
formed in materials mixed with rocky residuum-colluvium from basic
rock on plateaus, canyons, and mountains. The soils are silty in
texture and rocky with gravel, cobble, and stone-size fragments and
rock outcrops distributed throughout the area. They are generally
moderately deep to shallow in depth and occur on broad, gentle to
moderate slopes on plateaus; on very steep and precipitous canyon
side slopes; and on strong and steep slopes on mountains. The silty
overburden is occasionally mixed with clayey residuum resulting in
some isolated areas of clay soils. Common problems of use are
limited soil depth over bedrock and presence of coarse fragments in
the soil profile. It includes over 45 million acres, or 26 percent
of the region. It has a low capability for more intensive use even
when the soils are moderately deep to deep and the volume of coarse
fragments in the soil is less than 35 percent.

The general association group number 7 consists of soils
formed in materials mixed with volcanic ash, pumice or volcanic
tuffs on terraces, foothills, plateaus, and mountains. The soils
are generally sandy to loamy in texture with a considerable admixture
of gravel and cobbles. They are mostly moderately to very deep soils
with a very high water holding capacity. Slopes on terraces and
plateaus generally range from gentle to moderate. On foothills the




slopes are dominantly moderate and strong, and on mountains the
slopes range from strong to steep. The general area of occurrence
relates mainly to the volcanic mountains of the Cascade, Ochoco, and
Blue Mountains of west central and eastern Oregon and Washington.
The area has mainly a forest land cover and use, although many parts
of the area have dual use as forest-range. Also, where the soil,
slope, and climatic environment are suitable, important areas are
successfully used as irrigated, and in places, dryland cropland.
Adapted crops are usually somewhat restricted by a short growing
season resulting from the elevation above sea level. Common problems
of use relate to sandy, gravelly soil profiles, erosion on moderate
and strong slopes and porosity of the parent materials that hold a
large quantity of water but do not give it up readily for plant use.
Generally the fertility is limited on soils influenced with volcanic
ash and pumice. This area includes over 26 million acres, or 15 percent
of the region. It has a low capability for more intensive use even
where the slopes are gentle, the volume of coarse fragments less
than 20 percent, and sufficent soil amendments, fertilizers, and
supplemental water supplied to insure satisfactory crop yields.

The general association group number 8 includes soils formed |
in materials mixed with residuum-colluvium from sedimentary rock.
These soils are generally silty to somewhat clayey in texture with ?
generous admixtures of gravel size fragments of bedrock. Soil '
depths are generally moderate to deep over highly fractured bedrock.
The slopes are mostly strong to steep with a smooth, rolling surface
configuration. Common problems of use are steep slopes, acid soils,
and climatic restrictions imposed by elevation. The soil area is
generally forest covered and used commercially for forest products;
: however, in southeastern Idaho and western Wyoming considerable
P areas have a dual forest-rangeland use and in places have a grass
or browse cover and rangeland use. The principal occurrence of this
general soil area is on the Coast Range of mountains in western
Oregon and southwestern Washington. However, an extensive area
occurs at higher elevations in southeastern Idaho and western
Wyoming. It includes over 17 million acres, or 10 percent of the
region. It generally has a moderate capability for more intensive
use where the climatic environment is suitable and slopes are gentle
to strong.

The general association group number 9 consists of soils

I formed in materials mixed with residuum-colluvium from acidic rock

| on terraces, foothills, and mountains. The texture is sandy and

has a high content of angular quartzitic, coarse sand-size particles.
Stones and cobbles occasionally limit use in this area and the soils
are generally shallow to deep over highly weathered bedrock. Slopes
range from gentle to moderate on terraces, from moderate to strong
on foothills, and from strong to very steep and precipitous on
mountains. A common problem of use is its very high erosiveness.
The sandy texture and strong to steep slope are associated problems.
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that contribute to the erodibility. This general soil area is
generally forest covered and used for producing forest products, and
in some places there is a dual rangeland use. There are a few
selected areas with soils and climate suitable for cropland use. A .
large part of this area is used mainly as watershed, wildlife, and
recreational area because most of the highest alpine areas are
included. It occurs mostly in the Bitterroot Mountains in north and
central Idaho and western Montana in association with bedrock of the
Idaho batholith. Segregated areas occur in the Selkirk Mountains of
northeastern Washington, and in the Wallowa Mountains in the north-
east and the Siskiyou Mountains in the southwest corners of Oregon.
It includes almost 26 million acres, or 15 percent of the region.

It has a very low capability for more intensive use even where the
climate, slope, and soil depths are suitable.

Interpretations

For additional information and to provide adequate guidance
in making decisions for proper land management and use, some soil
and land characteristics and qualities are interpreted for their
effect upon water and land as they pertain to the current study.
These interpretations are evaluated exclusively on the basis of soil
characteristics. Soil interpretations, based on a particular present
or future use, are evaluated in Appendix VIII.

Major Land Resource Areas Major Land Resource Areas consist
of a generally similar pattern of soils, topography, elevation,
climate, water resources, land use, and type of farming in broad
areas of geographical continuity on the landscape. The object of
1 this grouping is to identify broad areas of land that are uniform
in many important relationships significant to agriculture. The
grouping is helpful in broad agricultural planning and in coordin-
ating interpretive groupings between states and subregions.

In Major Land Resource Areas B-7, B-8, B-10, and B-11,
figure 2, irrigation is generally essential for intensive cropland
use. In B-9 and B-13 the range of adapted crops is limited and
: supplemental irrigation is frequently profitable, but dryland crop-
g ping to cereal grains and forage crops has been very successful in
the natural environment. The land resource areas identified with
the A-B-D and E symbols on figure 2 relate to the land and environ-
; mental characteristics that cause differences in cover and differ-

ences in agricultural use and management. It follows that the major
. land use in the A-area is dominantly Douglas-fir forest land and
limited cropland, the B-area is rangeland with a high component in
cropland. The D-area is almost exclusively rangeland with limited
cropland, and the E-area is dominantly the open pine forest land
with limited cropland and rangeland.
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MAJOR LAND RESOURCE AREAS

Northern Pacific Coast Range and Valleys

Natural cover: Hemlock/Douglas fir with cedar/
spruce and alder understory

Major present use: Forest land
Cropland op narrow stream valley
bottoms and low coastal plains

Elevation: Generally 0 to 2,500 feet above
sea level in Oregon portion. 0 to
4,500 feet in Washington portion.

Topography : Mountainous uplands with moderate
to steep slopes dissected by deeply
entrenched narrow valleys.

Climate: 80 to 200 inches of precipitation
mostly as rain during September
through May in Oregon portion. 125
to 200 inches of precipitation mostly
as rain during September through May
in Washington portion.
Average annual temperature: 45° to S0°F
Average freeze-free periods: 140 to
220 days decreasing with elevation.

Soil parent
materials: Residuum and colluvium from sedimentary
and basic igneous bedrock on low moun-
tains and foothills, and local alluvium
on fans, terraces, and bottomland.
Glacial material at higher elevations
in the Washington portion.

Willamette and Puget Sound Valleys
Natural cover: Douglas fir/alder, hemlock, cedar, spruce.
Major present use: Forestland

Cropland on bottomland, low terraces,

fans and footslopes.

Elevation: Generally 200 to 4,500 feet above sea
level.
Topography : High mountains with steep and very steep

slopes, low mountains and foothills with
smooth moderate and strong slopes and
bottomlands, terrace and fans with nearly
level to gentle slopes.

Climate: 40 to 110 inches of precipitation, mostly
as rain at elevations below 2,500 fee: above
sea level during October thtough March.
Average annual temperatures: 45° to 55°F
Average freeze-free period: 130 to 210 days

Soil parent
materials: Residuum and colluvium from sedimentary
and basic igneous bedrock on low mountains
and foothills. Local alluvium on fans,
terraces and bottomlands. Some loess on
foothills in Oregon. Extensive area of glacial
material in Puget Sound area in Washington.

Olympic and Cascade Mountains
(Western slope)

Natural cover: Hemlock/fir with spruce/cedar and
pine subdominant and alder/vine maple
understory.

Major present use: Forest land

Elevation: Generally 500 to 4,500 feet above
sea ievel.

Topography : Steep mountainous uplands with very
narrow, deeply entrenched valleys.

Climate: 75 to 125 inches falling mostly as

snow and rain from October thru April.
Average annual temperature: 43° F
Average freeze-free period: 90 to 120 days

Soil parent
materials: Generally residuum/colluvium from
sedimentary or basic igneous bedrock.
In places glacial material or pumice
and volcanic ash.

Cascade Mountains.
(Eastern slope)

Natural cover: Pine/fir forest

Major present use: Forest land
Dryland cropland and irrigated cropland
Some supplemental rangeland

Elevation: 1,000 to 4,500 feet above sea level

Topography : Mountainous uplands with many terraces
and fans and extensive plateau dissected
by "v'' shaped canyons.

Climate: 12 to 30 inches of precipitation faliing
as snow and rain during November through
April.

Average annual temperature: 47° F
Average freeze-free period: 60 to 140 days

Soil parent
material: Volcanic ash and glacial material at the
higher elevations and volcanic ash mixed

with basic igneous residuum/colluvium
farther east.

MAJOR LAND RESOU!

B-7 Columbia Basin
Natural cover: Sagebrush/grass
Major present use: Irrigated cropland
Rangeland
Elevation: 200 to 1,200 feet above sea level.
Topography : Outwash plain flanked by lacustrian terraces
at slightly higher elevations
Climate: 8 to 10 inches precipitation falling as
rain November through March.
Average annual temperature: 55°F
Average freeze-free period: 170 to 210 days
s°;:tf:::yf Sandy gravelly outwash, loess, loess mixed
with residuum/colluvium and some alluvium om
fans and bottomlands.
B-8 (Columbia Plateau
Natural cover: Grassland/sagebrush
Major present use: Dryland cropland
Some irrigated cropland
Rangeland
Elevation: 200 to 1,550 feet above sea level.
Topography : Basaltic plateau with deeply entrenched
narrow canyons |
Climate: 12 to 16 inches precipitation falling
as rain and snow November through April
Average annual temperature: 48°F
Average freeze-free period: 140-175 days
Soil parent
material: Loess and loess mixed with basaltic |
residuum/colluvium
|
1
|
B-9 Palouse and Nez Perce Prairies
Natural cover: Grass/browse scattered pine
Major present use: Dryland cropland
Elevation: 1,500 to 3,500 feet above sea level
Topography : Loessal hills on basalt plateau with
deep canyons and extensive escarpments.
Climate: 17 to 20 inches of precipitation falling
mostly as rain and snow from November
through April
Average annual temperature: 46°F
Average freeze-free period: 120-160 days
Soil parent
material: Loess and loess mixed with basaltic
residuum/colluvium
B-10 Upper Snake River Lava Plains and Hills
Natural cover: Grass/sagebrush with forest cover
above 4,500 feet above sea level
Major present use: Rangeland
Forestland
Elevation: 1,500 to 5,500 feet above sea level
Topography : Basalt plateau with deeply entrenched
narrow canyons with extensive escarpments.
Climate: 12 to 18 inches of pracipitation falling
as snow and rain from November through
Average annual temperature: 45°F
Average freeze-fiee period: 110 to 150
Soil parent
material: Volcanic ash mixed with residuum/colluvium
from sedimentary bedrock. Some alluvium
bottomlands, fans and terreces.
B-10a Big and Little Wood River Footslopes and Plsins
Natural cover: Grass/sagebrush
Major present use: Rangeland
Few scattered dryland cropped areas
Elevation: 4,500 to 6,500 feet above sea level
Topography : Mountain foothills including deeply
entrenched canyons.
Climate: 14 to 18 inches of precipitation
falling mainly as snow and rain November
to March.
Average annual temperature: 43°F
Average freeze-free period: 60 to 100 days
Soil parent
material: Residuum/colluvium from basic igneous
bedrock mixed with wind deposited vol-
canic ash and silt.
B-11 Snake River Plains

Natural cover:
Major present use:

Elevation:
Topography :

Climate:

Soil parent
material:

Grass/sagebrush

Irrigated cropland

Rangeland

2,500 to 3,500 feet above sea level
Nearly level to moderately sSloping
alluvial fans and terraces formed on
basalt plains in lake sediments and
loess.

7 to 12 inches of precipitation falling
as rain and snow from November to March
Average annual temperature: 53°F 4
Average freeze-free period: 140 to 170

Residuum from basic igneous bedrock
mixed with old lake sediments and loess,
and on bottomlands the soils are formed
in silty and/or gravelly alluvium.




MAJOR LAND RESOURCE AREAS, THE REGION

B-1la Central Snake River Plains

Sagebrush/grass

Irrigated cropland

Rangeland

200 to 1,200 feet above sea level.

Qutwash plain flanked by lacustrian terraces
at slightly higher elevations

8 to 10 inches precipitation falling as

rain November through March.

Average annual temperature: 55°F

Average freeze-free period: 170 to 210 days

Sandy gravelly outwash, loess, loess mixed
with residuum/colluvium and some alluvium on
fans and bottomlands.

Grassland/sagebrush

Dryland cropland

Some irrigated cropland

Rangeland

200 to 1,550 feet above sea level.
Basaltic plateau with deeply entrenched
narrow canyons

12 to 16 inches precipitation falling
as rain and snow November through April
Average annual temperature: 48°F
Average freeze-free period: 140-175 days

Loess and loess mixed with basaltic
residuum/colluvium

ce Prairies

Grass/browse scattered pine

Dryland cropland

1,500 to 3,500 feet above sea level
Loessal hills on basalt plateau with
deep canyons and extensive escarpments.
17 to 20 inches of precipitation falling
mostly as rain and snow from November
through April

Average annual temperature: 46°F

Average freeze-free period: 120-160 days

Loess and loess mixed with basaltic
residuum/colluvium

Lava Plains and Hills

Grass/sagebrush with forest cover

above 4,500 feet above sea level

Rangeland

Forestland

1,500 to 5,500 feet above sea level

Basalt plateau with deeply entrenched
narrow canyons with extensive escarpments.
12 to 18 inches of precipitation falling

as snow and rain from November through April
Average annual temperature: «5°F

Average freeze-free period: 110 to 150 days

Volcanic ash mixed with residuum/colluvium
from sedimentary bedrock. Some alluvium on
bottomlands, fams and terraces.

River Footslopes and Plains
Grass/sagebrush

Rangeland

Few scattered dryland cropped areas
4,500 to 6,500 feet above sea level
Mountain foothills including deeply
entrenched canyons.

14 to 18 inches of precipitation

falling mainly as snow and rain November
to March.

Average annual temperature: 43°F

Average freeze-free period: 60 to 100 days

Residuum/colluvium from basic igneous
bedrock mixed with wind deposited vol-
canic ash and silt.

Grass/sagebrush

Irrigated cropland

Rangeland

2,500 to 3,500 feet above sea level
Nearly level to moderately sloping
alluvial fans and terraces formed on
basalt plains in lake sediments and
loess.

7 to 12 inches of precipitation falling
as rain and snow from November to March
Average annual temperature: 53°F
Average freeze-free period: 140 to 170 days

Residuum from basic igneous bedrock
mixed with old lake sediments and loess,
and on bottomlands the soils are formed
in silty and/or gravelly alluvium.

B-11b

B-12

B-13

Natural cover:
Major present use:

Elevation:
Topography :

Climate:

Soil Parent
Material:

Sagebrush/grass

Irrigated cropland

Rangeland

3,500 to 4,500 feet above sea level
Nearly level to moderstely sloping
loess covered lava plains.

8 to 10 inches of precipitation falling
as snow and rain from November through
March,

Average annual temperature: 47°F
Average freeze-free period: 110 to 140 days

Wind deposited silt and residuum/colluvium
from basic igneous bedrock.

Upper Snake River Plains

Natural cover:
Major present use:

Elevation:
Topography:

Climate:

Grass/sagebrush

Rangeland

Irrigated cropland

4,500 to 5,500 feet above sea level
Nearly level to moderately sloping lava
plains with moderately deep cover of
loess.

8 to 12 inches of precipitation falling
as snow and rain from November through
March.

Average annual temperature: 43°F
Average freeze-free period: 100 to 130
days

Soil parent material:Loess mixed with residuum/colluvium

from basic igneous bedrock, and in
places alluvium on fans and bottom
lands.

Lost River Valley and Mountains

Natural cover:
Major Present use:

Elevation:
Topography :

Climate:

Soil parent
material:

Grass/sagebrush and pine/fir forest
Rangeland

Some Irrigated cropland

4,500 to 6,500 feet above sea level
Steep and very steep mountain side
slopes with gentle to moderately
sloping intervening valley floodplains,
terraces, and fans.

8 to 16 inches of precipitation falling
mostly as snow from November through
March.

Average annual temperature: 40°F
Average freeze-free period: 60 to 90 days

Glacial till on uplands and glacial
outwash on terraces, fans and bottom
lands. Some residuum/colluvium from
sedimentary bedrock on higher uplands.

Eastern Idaho Plateaus

Natural cover:
Major present use:

Elevation:
Topography :

Climate:

Soil parent
material;

Grass/scattered pine forest

Dryland cropland

Limited irrigated cropland

Rangeland

Forest land

4,500 to 6,500 feet above sea level
Dissected plateaus and lava plains
separated by steep isolated mountains.
Many intervening fans and bottomland
areas.

12 to 20 inches of precipitation
falling as snow and rain from November
through March.

Average annual temperature: 43°F
Average freeze-free period: 50 to 120 days
May frost any month of year

Residuum/colluvium from sedimentary
bedrock mixed with loess overburden.
Alluvium on intervening fans and
bottom lands.

Klamath and Shasta Valleys and Basins

Natural cover:
Major present use:
Elevation:
Topography :

Climate:

Soil Parent
Materials:

Open stand pine with grass understory
Rangeland

4,500 to 6,000 feet above sea level
Steep mountains and rim-rock escarpments.
Isolated basins

12 to 15 inches precipitation falling
mostly as snow and rain from November
through April

Average annual temperature: d42°F
Average feeze-free period: 60 to 90 days

Residuum/colluvium from basic igneous
rock mixed with overburden of wind
deposited silt. Residuum and alluvium
from old lacustrian deposits.

D-23 Malheur High Plateau
Natural cover:

D-25

E-43

Major present use:

Elevation:
Topography :

Climate:

Soi] parent
materials:

Owyhee High Plateau
Natural cover:

Major present use:
Elevation:
Topography :

Climate:

Soil parent
material:

Northern Rocky Mountains

Natural cover:
Elevation:
Topography :

Climate:

Soi) parent
material:

R

Northern Rocky Mountain Valleys

Natural cover:
Major present use:

Elevation:
Topography :

Climate:

Soil parent
materials:

Alpine Meadows and Rock Land

Natural cover:
Major present use:
Elevation:
Topography :

Climate:

Soil parent
materials:

Grass/sagebrusl
Scattered stamd
Rangeland

Some forest lag
Irrigated cropl
and terraces
3,500 to 5,000
Undulated basal
extensive old ]
promotories wil
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March

Average Annual
Average freezes
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and from acid
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D-23 Malheur High Plateau

Natural cover: Grass/sagebrush
Scattered stands of open pine
{ Major present use: Rangeland
evel Some forest land use
ng Irrigated cropland on some bottomlands
and terraces
falling Elevation: 3,500 to 5,000 feet above sea level
through Topography : Undulated basaltic plateau with many »
extensive old lake basins. Few mountain
promotories with rim-rock escarpments
to 140 days Climate: 7 to 12 inches precipitation falling
J as rain and snow from November through
colluvium March
Average Annual temperature: 45°F
Average freeze-free perios: 70 to 110 days
Soil parent
materials: Residuum/colluvium from basic igneous
and from acid igneous bedrock.
Residuum/alluvium from old lacustrian
deposits.
l level g
ng lava D-25 Owyhee High Plateau
er of Natural cover: Grass/sagebrush
Open forest cover above 6,000 feet
falling Major present use: Rangeland
through {rrigated cropland on valley bottom
ands
A3°F Elevation: 4,500 to 7,500 feet above sea level
00 to 130 Topography : Lava plains and foothills with fans
and intervening bottomlands
Climate: 8 to 16 inches of precipitation
falling as snow and rain from November
Huvium through April
in Average annual temperature: 45°F
tom Average freeze-free period: 90 to 120
2 days
Soil parent
material: Residuum/colluvium from acid igneous
and basic igneocus bedrock mixed in places
with overburden of loess
forest
E-43 Northern Rocky Mountains
Natural cover: Pine/fir forest land with browse
Ravel Fir/tamarack at higher elevation
;xde Cropland on some valley bottomlands and
gy terraces
loodplains, Elevation: 2,500 to 7,500 feet above sea level &
2 Topography : High mountains with steep side slopes.
on falling LR an'row valleys with many terncesugnd
through narrow bottomlands
. Climate: 20 to 50 inches of precipitation falling
D°F mostly as snow and rain from November
(60 to 90 days through May
L Average annual temperature: 41°F
E ‘::::;n Average freeze-free period: 30 to 130 days

Soil parent

Major present use:
lains URE
puntains.
omland

Elevatii.:
1 3 Topography :
 November
43°F Climate:

S0 to 120 days

Soil parent
materials:

Residuum/colluvium from acid igneous

and sedimentary bedrock at higher elevations.
Glacial till and intermediate uplands and
glacial outwash on terraces, fans, and

many bottom lands. Residuum from lacustrian
deposits on some terraces and basins and
scattered alluvial sediments on bottomlands.

Open Pine grass land with browse.
Cropland some irrigated

Rangeland

Forestland

1,500 to 6,500 feet above sea level
Nearly level bottomlands gently to
moderately sloping in valleys, terraces,
fans, and footslopes. Many narrow steep
escarpments on terrace fronts.

14 to 33 inches of precipitation falling
as rain or snow from October through May.
Average Annual Temperature: 45°F
Average Freeze-free Period: 80 to 130 days.

upf:z:s material:
E-44 Northern ocky Mountain Valleys
Natural cover:
level

Glacial till terraces, forestland, bottom-
lands and residuum from lacustrine deposits

on foothills, footslopes and high terraces.
Glacial outwash and alluvium on fans, ter-
races and bottomlands.
E-45 Alpine Meadows and Rock Land
Natural cover: Fir/spruce and alpine shrubs some barren
EREOEX areas and snow fields. "
Major present use: Recreation
e N Wildlife
ECETIRGNES . Watershed
. Elevation: 8,500 to 10,000 feet above sea level.
falling Topography : Precipitous mountains with entrenched "U"-
November shaped valleys and barrea mountain peaks.
o Climate: 20 to 70 inches of precipitation, falling
R as snow from September through June.
TRy Average Annual Temperature: 37°F '
Average freeze-free period: Freezes each
; :f::w’ month of the year.
slluvium Soil parent

materials:

Residuum/colluyvium from acid igneous or
sedimentary bedrock. Glacial till on
side slopes and benches. Glacial outwash

on fans, terraces and bottomlands.
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Land Capability Classes Explanationsof the system of land
capability classification, the definition of the classes, and the
scope and detail of their use are contained in the Introduction and
in the Soils Conservation Service Soils Memorandum 22. A Land
Capability Map, figure 3, shows in general those areas having similar
hazards and limitations in agricultural use of the land resource.
Since the Land Capability Map is generalized, the acreage for each
capability class on table 8 shows inclusions of contrasting classes.
For example, Capability Classes I through IV that are suitable for
cropland use amount to more than 36 million acres or 20 percent of
the land. The area shown on figure 3 is somewhat higher. Another
item of particular interest on table 8 is the large amount of Classes
VI through VIII. Although this land is described as being unsuitable |
for cropland management, there are over 16 million acres of desert '
land that would be suitable under irrigation. Over 6 million acres
are not suitable for uses other than watershed, recreation, wildlife,
or aesthetics, butare still a very valuable land resource. It
reflects the highly contrasting land areas of the region.

Water Storage Capacity Water storage capacity in the soil is
important to water retention on the upland and in contributing to a
stable downstream flow over an extended period of time. Soils can be
manipulated to maintain or improve infiltration and reduce surface
runoff. Water that flows laterally through the soil or upper sub-
strata has sediment filtered out so clear water feeds the springs
and seeps that eventually contribute to surface stream runoff. The
soil water storage capacity, in addition to sustaining plant life,

. tends to retard peak runoff flow. Table 9 shows over 50 million
acres (or about 30 percent of the land) have shallow soil profiles
over impervious substrata that result in low soil water storage
capacity. Regionwide the soil water storage reservoir in the top
5 feet of soil or to bedrock will hold almost 66 million acre-feet
of water. This tremendous capacity for water storage in the soil
profile and the downstream implications for water use point up the
necessity for upland management in any comprehensive plan. Figure 4
shows the occurrence of four classes of water storage capacity. For
an estimate of total water storage capacity not limited to the upper
5 feet of soil material, see Appendix VIII, Land Measures and
Watershed Protection.

Cover and Land Use

Land use in the Columbia-North Pacific Region has evolved to
its present status more by a process of trial and error than accord-
ing to a defined plan. The land was used to some extent before the
advent of the American pioneer. However, subsequent use of increas-
ing intensity has stratified both the level and kinds of land use
based primarily on the environmental characteristics, the soils,
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Class B - Water storage in the soil profile
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the natural cover, the topography, the position in the landscape,
and the demand for products or space. As pointed out in the
Introduction, the Land Use for the purpose of this study is divided
into the four categories: Cropland, Forest land, Rangeland, and
other land. (figure 5) The following discussion under each category
treats each kind of use in depth. It must be realized that the kind
of use is based upon the product of the land; either cultivated
crops, forest, browse, grass, or space that determines its ultimate
use. The tables for each category record the amount and extent of
each kind of land use. Tables 10 through 19 list the kinds of land
use by ownership for the region, the subregions, and for each state.

(Narrative continued on page 37)

Table 10 - Cover and Land Use by Ownership, Columbia-North Pacific Region, 1966

Ownership Cropland Forest Land Rangeland Other !ind Total
(1,000 acres)

Department of Agriculture

Forest ServiceZ/ - 45,727.3 6,677.6 2,001.3 54,406.2
Other Agriculture .4 - 46.8 5 47.7
.4 45,727.3 6,724.4 2,001.8 54,453.9

Department of the Interior
Bureau of Land Management - 4,486.6 24,275.9 754.9 29,517.4
Bureau of Indian AffairsZ/ 364.1 2,658.3 1,635.7 133.9 4,792.0
National Park ServiceZ/ = 2,503.9 255.7 634.5 3,394.1
Fish & Wildlife Service 28.5 64.2 3781 142.7 608.5
Bureau of Reclamation 14.0 17.0 1,033.5 71.6 1,136.1
Other Interior - - - 10.0 10.0
406.6 9,730.0 27,573.9 1,747.6 39,458.1
Department of Defense - 83.4 459.6 204.0 747.0
Other Federal - 2.3 946.3 2.3 959.7
Federal Subtotal 407.0 55,543.0 35,704.2 3,964.5 95,618.7
State 247.4 4,341.3 3, 101.8 751.8 8,452.3
County - 227.0 - 260.4 487.4
Municipal - 222.6 3.6 251.9 478.1
Public Total 654.4 60,333.9 38,819.6 5,228.6 105,036.5
Private Total 20,149.4 25,509.6 19,925.0 3,094.8 68,678.8
Total Land Area 20,803.8 85,843.5 58,744.6 8,323.4 173,715.3

1/ Private lands held in trust by the Federal Government.

2/ Updated to 1969.

Source: Compiled by the Land and Minerals Work Group from the U.S.D.A. Conservation Needs
Inventory, Forest Survey, and other sources.
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Table 11 - Cover and Land Use by Subregion, Columbia-North Pacific Region, 1966
Subregion Cropland Forest Land Rangeland Other Land Total
ks acres)
1 1,552.1 18,242.1 1,698.1 1,327.1 22,819.4
2 3,308.8 5,652.1 4,583.9 536.0 14,080.8
3 686.3 1,508.9 1.534.8 121.4 3,851.4
4 3,781.3 4,296.9 13,559.8 1,047.8 22,681.8
S 1,628.9 4,190.5 16,838.7 739.4 23,397.5
6 3,077.8 13,537.1 5,041.8 714.5 22.571.2
7 3,570.6 8,328.3 6,358.1 565.2 18,822.2
8 201.1 2,665.0 67.9 258.6 3,192.6
9 1,456.1 5,272.0 58.8 815.9 7,602.8
10 584.8 13,828.6 168.6 472.2 15,054.2
11 591.0 6,429.0 105.0 1,321.6 8,446.6
12 365.0 ll893.0 8,733.1 403.7 lll394.8
Total 20,803.8 85,843.5 58,744.6 8,323.4 173,715.3

Source: L.S.D.A. Conservation Needs Inventory and Forest Survey adjusted by the Land and
Minerals Work Group.

Table 12 - Cover and Land Use by Subregion, Columbia-North Pacific Region, 1966

State Cropland Forest Land Rangeland Other Land Total
(1,000 acres)

Idaho 5,988.5 20,901.0 21,998.5 1,897.1 50,785.%
Montana 843.4 12,708.0 1,370.4 999.8 15,921.6
Nevada 155.1 106.0 3,012.4 23.0 3,296.5
Oregon 5,347.9 27,479.6 22,521.9 252112 57,560.6
Utah 8.2 25.9 203.6 S 240.9
Washington 8,304.6 22,970.0 8,522.2 2,878.8 42,675.6
Wyoming 156.1 1,653.0 1,115:6 310.3 3,235.0

Total 20,803.8 85,843.5 58,744.6 8,323.4 173,715.3

Source: U.S.D.A. Conservation Needs Inventory and Forest survey, adjusted by the Land and
Minerals Work Group.

Table 13 - Cover and Land Use by Ownership, State of Idaho, Columbia-North Pacific Region, 1966

Ownership Cropland Forest Land Rangeland Other Land Total
(1,000 acres)

Department of Agriculture

Forest Service - 15,624.1 3,556.5 609.6 19,790.2
Other Agriculture - = 32.7 - 32.7

- 15,624.1 3,589.2 609.6 19,822.9 4

Department of the Interior

Bureau of Land Management - 784.0 10,521.1 534.3 11,839.4 3
pt Bureau of Indian Affairsl/ 150.9 91.8 566.3 22.1 831.1
g National Park Service - 30.0 14.5 40.4 84.9
Fish & Wildlife Service 2.5 - 12.6 Sl 20.2
Bureau of Reclamation b I - 549.4 31.1 581.8

) Other Interior - - - 2L .1 y
1 154.7 905.8 11,663.9 633.1 13,57.5
Department of Defense - 7.0 42.1 44.9 94.0
Other Federal - - 572.3 2.8 575.1
Federal Subtotal 154.7 16,536.9 15,867.5 1,290.4 33,849.5
State 59.5 1,006.0 1,533.9 146.2 2,745.6
County = 5.0 - 100.2 105.2
Municipal - 4.0 13 34.7 40.0
Public Total 214.2 17,551.9 17,402.7 1,571.5 36,740.3

Private Total 5,774.3 3,349.1 4,595.8 325.6 14,044.8 :
|

. Total Land Area 5,988.5 20,901.0 21,998.5 1,897.1 50,785.1

1/ Private lands held in trust by the Federal Govgrnment.
i Source: Compiled by the Land and Minerals Work Group from the U.S.D.A. Conservation Needs 1
Inventory, Forest Survey, and other sources.
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Table 14 - Cover and Land Use by Ownership, State of Montana, Columbia-North Pacific Region, .
1966

Ownership Cropland Forest Land Rangeland Othe: Land Total
(1,000 acres)

Department of Agriculture
Forest Service - 8,206.0 234.9 296.0 8,736.9 .
Other Agriculture - - - - -
TRE 8,206.0 2349 236.0 8,736.9

Department of the Interior

Bureau of Land Management 152.3 - - 152.5
Bureau of Indian Affairsl/ 31.1 460.3 103.8 23.6 618.8
National Park Service - 552.2 19.0 84.5 655.7
Fish & Wildlife Service - 5.0 13.6 1.8 20.4
Bureau of Reclamation - - o ] 3 4
Other Interior - - - Wil 2 |
L 1,169.8 136.6 110.2 1,447.7

Department of Defense - - - o | 1
Other Federal - - - .3 .3
Federal Subtotal 31 9,375.8 371.5 406.6 10,185.0
State 6.2 453.4 142.7 43.7 646 .0
County - 1.0 - 1.4 2.4
Municipal - 1.0 - 6.1 Tol
Public Total 373 9,831.2 514.2 457.8 10,840.5
Private Total 806.1 2,876.8 856.2 542.0 5,081.1
Total Land Area 843.4 12,708.0 1,370.4 999.8 15,921.6

1/ Private lands held in trust by the Federal Government.
Source: Compiled by the Land and Minerals Work Group from the U.S.D.A. Conservation Needs
Inventory, Forest Survey, and other sources.

Table 15 - Cover and Land Use by Ownership, State of Nevada, Columbia-North Pacific Region,
1

966
Ownership Cropland Forest Land Rangeland Other Land Total
(I,UUG acres)
3 Department of Agriculture .
L Forest Service - 70.0 605.5 - 675.5
. Other Agriculture - - - - -
- 70.0 605.5 - 675.5
Department of the Interior
Bureau of Land Management - 30.0 1,841.5 - 1,871.5
Bureau of Indian Affairsl/ 11.0 - 132.6 s 144.3
National Park Service - - - - -
Fish & Wildlife Service - - - - &
' Bureau of Reclamation - - - = =
Other Interior - - - - -
11.0 30.0 1,974.1 7 2,015.8
Department of Defense - - - - =
Other Federal - - - - -
Federal Subtotal 11.0 100.0 2,579.6 o 2,691.3
State - - - - %
s County - - - - -
Municipal - - - - -
Public Total 11.0 100.0 2,579.6 5 ) 2,691.3
Private Total 144.1 6.0 432.8 22.3 605.2
Total Land Area 155.1 106.0 3,012.4 23.0 3,296.5

1/ Private lands held in trust by the Federal Government.
Source: Compiled by the Land and Minerals Work Group from the U.S.D.A. Conservation Needs
Inventory, Forest Survey, and other sources.
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Table 16 - Cover and Land Use by Ownership, State of Oregon, Columbia-North Pacific Region, 1966

Ownership Cropland Forest Land Rangeland Other Land Total
(1,000 acres)
Department of Agriculture
Forest Service 12,697.9 922.4
Other Agriculture 14.1
936.5
Department of the Interior
Bureau of Land Management - 3,418.2 11,678.1 217.% 15,313.6
Bureau of Indian Affairsl/ 50.3 460.4 173.3 6.0 690.0
National Park Service - 63.0 - 1.4 64.4
Fish § Wildlife Service 25.2 - 284.1 124.0 433.3
Bureau of Reclamation 1257 11.5 129.4 TS 160.9
Other Interior - - - 2.7 2.7
88.2 3,953.1 12,264.9 358.7 16,664.9
Department of Defense - - 88.0 60.6 148.6
Other Federal - - - 3.3 3.3
Federal Subtotal 88.2 16,651.0 13,289.4 669.5 30,698.1
State 13.9 770.1 609.5 316.9 1,710.4
County - 168.0 - 114.9 282.9
| Municipal - 41.0 1.0 95.7 137.7
Public Total 102.1 17,630.1 13,899.9 1,197.9 32,829.1 i
Private Total 5,245.8 9,849.5 8,622.0 1,014.2 24,731.5 l
Total Land Area 5,347.9 27,479.6 22,521.9 252112 57,560.6
i 1/ Private lands held in trust by the Federal Government.

Source: Compiled by the Land and Minerals Work Group from the U.S.D.A. Conservation Needs
Inventory, Forest Survey, and other sources.

Table 17 - Cover and Land Use by Ownership, State of Utah, Columbia-North Pacific Region, 1966 4
Ownership Cropland Forest Land Rangeland Other Land Total
3 l,ﬁﬁﬁ acres)

Department of Agriculture
Forest Service - 17.0 29.7 - 46.7

Other Agriculture e ] = - — i
- 17.0 29.7 - 46.7

Department of the Interior
§ Bureau of Land Management - 8.9 42.1 1.4 52.4
Bureau of Indian Affairsl/ = - » o o
National Park Service - - - - -
Fish & Wildlife Service - - - - -
Bureau of Reclamation - - - - -
Other Interior - - - - -

T 8.9 2 1.4 523

Department of Defense - - - " o
Other Federal = LotRs - n .
Federal Subtotal - 25.9 71.8 1.4 99.1
State 3.8 - 22.2 - 25.7

County - - - - -

Municipal i O3 s —_— -
Public Total 3.5 25.9 94.0 1.4 124.8
Private Total 4.7 S 109.6 1.8 116.1
Total Land Area 8.2 25.9 203.6 5.2 240.9

1/ Private lands held in trust by the Federal Government.
Source: Compiled by the Land and Minerals Work Group from the U.S.D.A. Conservation Needs
Inventory, Forest Survey, and other sources.
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Table 18 - Cover and Land Use by Ownership, State of Washington, ‘
] Columbia-North Pacific Region, 1966
L
4 Ownership Cropland Forest Land Rangeland  Other Land Total
; (1.538 acres)
‘ Department of Agriculture
Forest Service - 7,975.2 373.0 667.3 9,016.0 b
Other Agriculture .4 - - - .4
4 7,975.7 373.0 667.3 9,016.4
Department of the Interior
Bureau of Land Management - 83.3 190.0 1.9 275.2
Bureau of Indian Affa%}sl 120.8 1,645.8 659.7 81.5 2,507.8 1
National Park Service£ - 1,394.7 113.9 394 .4 1,903.0
Fish & Wildlife Service .8 59.2 39.2 10.8 110.0
[ Bureau of Reclamation - 5.5 354.5 33.0 393.0
Other Interior - - - 7.1 i
121.6 3,188.5 ) 81 0 528.7 5,196.1
Department of Defense - 76.4 329.5 98.4 504.3
| Other Federal - 2.3 374.0 4.7 381.0
| Federal Subtotal 122.0 11,242.9 2,433.8 1,299.1 15,097.8
| State 159.8 2.110.5 800.5 245.0 5,315.6
|
| County - 53.0 - 43.9 96.9
Municipal - 176.6 1.5 115.4 293.3
Public Total 281.8 13,582.8 3,235.6 1,703.4 18,803.6
Private Total 8,022.8 9,387.2 5,286.6 1,175.4 23,872.0
Total Land Area 8,304.6 22,970.0 8,522.2 2,878.8 - 42,675.6
i 1/ Private lands held in trust by the Federal Government.
‘ 2/ Updated to 1969.
Source: Compiled by the Land and Minerals Work Group from the U.S.D.A. Conservation Needs
Inventory, Forest Survey, and other sources.
|
|
Table 19 - Cover and Land Use by Ownership, State of Wyoming, Columbia-North Pacific Region,
1966
Ownership Cropland Forest Land Rangeland Other Land Total
| (1,000 acres)
|
| Department of Agriculture
| Forest Service - 1,136.6 955.6 182.0 2,274.2
| Other Agriculture - - = - -
- 1,136.6 955.6 182.0 2,274.2
Department of the Interior
Bureau of Land Management - 9.9 3.1 - 13.0
~ Bureau of Indian Affairsl/ - - - - -
National Park Service - 464.0 108.3 113.8 686.1
Fish & Wildlife Service - - 23.6 1.0 24.6
| Bureau of Reclamation - - - - -
| Other Interior -
- 473.9 135.0 114.8 PEHT
Department of Defense - - - - -
Other Federal - - - - -
Federal Subtotal - 1,610.5 1,090.6 296.8 2,997.9
State 4.5 1.5 3.0 - 9.0
|
i County - - - - -
i Municipal - = . = -
| Public Total 4.5 1,612.0 1,093.6 296 .8 3,006.9
Private Total 151.6 41.0 22.0 13.5 228.1
f Total Land Area 156.1 1,653.0 1,115.6 310.3 3,235.0

1/ Private lands held in trust by the Federal Government.
Source: Compiled by the Land and Minerals Work Group from the U.S.D.A. Conservation Needs
Inventory, Forest Survey, and other sources.
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Cropland

Over 20 million acres, or 12 percent of the land in the region,
are used as cropland. Of this total, over 13 million acres are under
dryland management and over 7 million acres are presently being irri-
gated (table 20). Generally cropland is restricted to the general
soil areas numbered 1, 2, 3, 5, 6, and 7 in tables 6 and 7.

Table 20 - Cropland age of Rep ive Categories of Crops by States, Columbia-North Pacific Region, 1966 9
Categories of Crops Tdahc ~ Wontana  Nevada on ton  Wyoming Total Percent 1
000 acres)
Oryland Cropland
Forage Crops 512.9 279.4 .4 829.4 - 1,082.3 7.8 2,7112.2 15.0
Close Grown Field Crops 2,180.3 144.4 - 2,709.8 1.4 5,663.8 14.4 10,714.1 S1.5
Orchards § Vineyards 17.2 1.9 - 93.0 - 23.1 - 135.2 7
Specialty Crops 4.4 - - 23.2 - 21.6 - 49.2 %
Row Crops - - - = - 61.4 - 61.4 3

o
@«
~

Total Dryland Crops 2,714.8 425.7 4 3,655.4 1.4 6,852.2 22.2 13,672.1

Irrigated Croglmd’—/
orage Crops 1
Close Grown Field Crops
Orchards § Vineyards
Specialty Crops
Row Crops

2

“wo®mOn
—owus

370.6 154.4 1,189.0 6.2 633.5 115.8 3,974.9
.3 108.8 .6 216.6 17.8 1,143.3
- - 27171

== wno
NN G

271.3 - 214.8 - 1,486.0

o

93,

Total Irrigated Crops 3,273.7 417.7 154.7 1,692.5 6.8 1,452.4 133.9 7,131.7 34.3

Total Cropland 5,988.5 843.4 155.1 5,347.9 8.2 8,304.6 156.1 20,803.8 100.0

1/ Does not include other land that is irrigated. (table 42)
Source: U.S.D.A. Conservation Needs Inventory adjusted by the Land and Minerals Work Group.

Table 20 also lists general categories of crops common to the
region. It is interesting to note the sharp build up in forage crops
in changing from a dryland to irrigated land management. Of course,
this relates to the high value of a soil conditioning hay crop ir
the rotation of crops on intensively farmed land. Close grown field
crops include cereal grains (wheat, barley, oats, and rye) and
certain legumes such as field peas and lentils when they are close
grown. The close grown field crops include some of the most valuable
and extensively produced crops (over 51 percent) grown in the region.
Orchards and vineyards are produced under dryland management mostly
in western Oregon and Washington and consist generally of cherry,
prune, and nut orchards, and of cane fruit (blackberries, blueberries,
etc.) and grapes. Irrigated orchards include the renowned apple crop
of the Yakima, Wenatchee, and Okanogan Valleys in Washington and the
pear orchards of the Rogue Valley in Oregon. Specialty crops consist
of innumerable adapted species that are limited in extent but may be
highly valuable. Some of these include hops, cranberries, bulbs,
and vegetable seed crops. Row crops include the extensive potato,
onion, and sugar beet production of south Idaho, eastern Washington,
and eastern Oregon. They also include the Willamette Valley bean
crop and the vegetable crops of the Puget Sound Valleys. Most of
the specialty crops and practically all the row crops are produced
under irrigated land management.
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Cropland use of land requires a complete and comprehensive
sequence of land management and cropping practices to protect the
soil body from accelerated wind and water erosion or from accumula-
tion of water, sediments, a high pH, or salts. Additional management
must be applied to maintain soil fertility, and soil moisture.
Cropland use of land involves a use intensity related to the kinds
of crops and level of management. For example, wheat culture in a
dryland, grain-fallow system of management is less intensive than
annual cropped dryland wheat and this in turn is less intensively
managed than irrigated wheat land. By judiciou: use of cropland the
soil, water, and plant resources can be maintained or improved and
permanent production from the land resource guaranteed for genera-
tions to come. Economic evaluation of the use of land must put
cropland use near the top in value for returns when you consider
the soil a renewable resource with a potential for permanent use.

Forest Land

The Columbia-North Pacific Region has a land area of nearly
174 million acres, 7 percent of the total land area of the United
States. It contains 85.8 million acres of forest land, 11 percent
of the Nation's total; and 70.4 million acres of commercial forest
land, 14 percent of the national total. Of the 15.4 million acres
of noncommercial forest land, 5.1 million acres are of commercial
character but are in areas reserved for use as National Parks; wild,
wilderness, and primitive areas; and state, county, and municipal
parks. The remaining 10.3 million acres of noncommercial forest
land are unsuitable for raising commercial timber crops because of
their low productivity due to high altitude, low rainfall, steep
terrain, and other factors. A detailed breakdown of these statistics
is found on tables 21 through 30.

The forests of the Columbia-North Pacific Region are divided
into three broad areas on the basis of differing physiographic and
climatic conditions. These areas are the Douglas-fir region which
lies west of the Cascade Range, the Ponderosa Pine region of eastern
Oregon and eastern Washington, and the Northern Rocky Mountain
region of Idaho and western Montana.

The Douglas-fir region of the Columbia-North Pacific Region
includes all of western Washington and western Oregon. On the west,
it is bounded by the Pacific Ocean and on the east by the rugged
Cascade Range. Climatic conditions are very favorable to conifer
forest growth, and as a result the region is characterized by its
dense stands of tall trees. Douglas-fir is the dominant tree
species, except for spruce and hemlock in the more humid areas
along the coast and true firs at the higher elevations of the
Cascade Range.

(Narrative continued on page 43)
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Table 21 - Forest Land Acreage by Generalized Type and Ownership,
Columbia-North Pacific Region, 1966

Noncommercial Forest Land

Commercial Productive- Unproductive- Un-
Ownership Forest Land Reserved Reserved productive Total
(1,000 acres)

Forest Servicel/ 36,131.9 3,335.8 1,914.2 4,345.4 45,727.3
Bureau of Land Management 2,911.9 - - 1,574.7 4,486.6
Bureau of Indian AffairsZ/ 2,363.2 - - 295.1 2,658.3
National Park Servicel/ 116.7 1,630.5 722.7 34.0 2,503.9
Fish & Wildlife Service 62.0 e - 2.0 64.2
Bureau of Reclamation 8.0 - - 9.0 17.0
Department of Defense 73.8 9.0 = .6 83.4
Other Federal - 2.3 - - 2.3
Federal Subtotal 41,667.5 4,977.8 2,636.9 6,260.8 £,543.0
State 4,047.1 88.3 6.3 199.6 4,341.3
County 198.5 3 - 25.0 227.0
Municipal 198.8 14.3 1.1 8.4 222.6
Public Total 46,111.9 5,083.9 2,644.3 6,493.8 60,333.9
Private Total 24,256.1 - - 1,253.5 25,509.6
Grand Total 70,368.0 5,083.9 2,644.3 7,747.3 85,843.5

1/ Updated to 1969.

2/ Private lands held in trust by the Federal Government.

Source: U.S.D.A. Forest Survey, Pacific Northwest and Intermountain Experiment Stations.
Table 22 - Forest Land by Subregions,. Columbia-North Pacific Region, 1966
Noncommercial Forest Land

Commercial Productive Unproductive

Subregion Forest Land Reserved Reserved Unproductive Total
(1,000 acres)

1 15,759.1 916.0 768.0 799.0 18,242.1

2 4,547.1 298.0 226.0 581.0 5,652.1

3 ¥,272.9 70.8 42.6 122.6 1,508.9

4 2,515.0 677.0 50.0 1,054.9 4,296.9

5 2,819.3 112.5 69.7 1,189.0 4,190.5

6 10,256.8 1,692.0 670.3 918.0 13,537.1

7 6,515.7 99.1 76.3 1;657.2 8,328.3

8 2,473.5 65.0 40.0 86.5 2,665.0

9 4,961.3 19%.7 43.5 o 5,272.0

10 12,834.0 399.5 179.2 415.9 13,828.6

11 5,004.3 558.3 478.7 387.7 6,429.0

12 1,409.0 4.0 - 480.0 1,893.0

Total 70,368.0 5,083.9 2,644.3 7,747.3 85,843.5

Source: U.S.D.A. Forest Survey, Pacific and Intermountain Experiment Stations.

Table 23 - Forest Land by States, Columbia-North Pacific Region, 1966

Noncommercial Forest Land

Commercial Productive Unproductive
Subregion Forest Land Reserved Reserved Unproductive Total
1,000 acres)
Idaho 15,843.0 1,739.0 613.0 2,706.0 20,901.0
Montana 10,453.0 889.0 768.0 598.0 12,708.0
Nevada 20.5 0 3 180 5.0 69.0 106.0
Oregon 23,974.8 452.8 304.6 2,747.4 27,479.6
Utah 5.0 - - 20.9 25.9
Washington 19,360.7 1,352.6 905.7 1,351.0 22,970.0
Wyoming 711.0 639.0 48.0 255.0 1,653.0
Total 70,368.0 5,083.9 2,644.3 7,747.3 85,843.5

Source: U.S.D.A. Forest Survey, Pacific and Intermountain Experiment Stations.
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Table 24 - Forest Land Acreage by Generalized Type and Ownership,
State of Idaho, Columbia-North Pacific Region, 1966

Noncommercial Forest Land

Commercial Productive- Unproductive- Un- v
Ownership Forest Land Reserved Reserved productive Total
(1,000 acres)
Forest Service 11,380.0 1,710.0 612.0 1,922.1 15,624.1
Bureau of Land Management 379.0 - - 405.0 784.0
Bureau of Indian Affairsl/ 46.0 - - 45.8 91.8
National Park Service - 29.0 1.0 - 30.0

Fish & Wildlife Service - - - = -
Bureau of Reclamation - - = = =

Department of Defense 7.0 - - - 7.0

Other Federal - - = = =

Federal Subtotal 11,812.0 1,739.0 613.0 2,372.9 16,536.9
State 901.0 - - 105.0 1,006.0
County 5.0 - - - 5.0
Muncipal 4.0 = - - 4.0

Public Total 12,722.0 1,739.0 613.0 2,477.9 17,551.9

Private Total 3.321.0 - - 228.1 3,349.1

Grand Total 15,843.0 1,739.0 613.0 2,706.0 20,901.0

1/ Private lands held in trust by the Federal Government.
Source: U.S.D.A. Forest Survey, Intermountain Experiment Station.

Table 25 - Forest Land Acreage by Generalized Type and Ownership,
State of Montana, Columbia-North Pacific Region, 1966

Noncommercial Forest Land

Commercial Productive- Unproductive- Un-
Ownership Forest Land Reserved Reserved Productive Total

(1,000 acres)

Forest Service 6,680.0 490.1 614.7 421.2 8,206.0
Bureau of Land Management 150.0 = - 2.5 152.35
Bureau of Indian Affairsl/ 379.0 - - 81.3 460.3
National Park Service - 398.9 158.3 - §52.2
Fish & Wildlife Service 3.0 - - 2.0 5.0

Bureau of Reclamation - - s = =
Department of Defense - - - " &

Other Federal - - = - 3

Federal Subtotal 7,212.0 889.0 768.0 506.8 9,375.8
State 439.0 E ~ 14.4 453.4
County 1.0 - - - 1.0
Municipal 1.0 - - - 1.0

Public Total 7,653.0 889.0 768.0 521.2 9,831.2

Private Total 2,800.0 = - 76.8 2,876.8

Grand Total ' 10,452.0 889.0 768.0 598.0 12,708.0

1/ Private lands held in trust by the Federal Government.
Source: U,S.D.A. Forest Survey, Intermountain Expmeriment Station.
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Table 26 - Forest lLand Acreage by Generalized Type and Ownership,
State of Nevada, Columbja-North Pacific Region, 1966

Noncommercial Forest Land

Commercial Productive- Unproductive- Un-
Ownership Forest Land Reserved Reserved productive Total

(1,000 acres)
Forest Service 16.5 10 (4 5.0 37.0 70.0
Bureau of Land Management - - - 30.0 30.0
Bureau of Indian Affairsl/ - - - 2 -
National Park Service - - - - .
Fish & Wildlife Service - - = = =
Bureau of Reclamation - - & - =
Department of Defense - - = - =

Other Federal - - - 5 =

Federal Subtotal 16.5 ) [ (] 5.0 67.0 100.0
State - = - - -
County - - - - -
Municipal Iy - ety A e =

Public Total 16.5 11.5 5.0 67.0 100.0

Private Total 4.0 e = 2.0 6.0

Grand Total 20.5 11.5 5.0 69.0 106.0

1/ Private lands held in trust by the Federal Government.
Source: U.S.D.A. Forest Survey, Intermountain Fxperiment Station.

Table 27 - Forest Land Acreage by Generalized Type and Ownership
State of Oregon, Columbia-North Pacific Region, 1966

Noncommercial Forest Land
Commercial Productive- Unproductive Un-
Ownership Forest Land Reserved Reserved Productive Total
(1,000 acres)

Forest Service 11,416.8 381.8 285.6 613.7 12,697.9
Bureau of Land Management 2,308.2 - - 1,110.0 3,418.2
Bureau of Indian Affairsl/ 325.4 - - 135.0 460.4
National Park Service - 50.0 13.0 - 63.0
Fish & Wildlife Service - - - - -
Bureau of Reclamation 2.5 - - 9.0 ) P63

Department of Defense - - - = =

Other Federal - - = = 2

Federal Subtotal 14,052.9 431.8 298.6 1,867.7 16,651.0
State 706.1 15.0 6.0 43.0 770.1
County 143.0 - - 25.0 168.0
Municipal 33.0 6.0 - 2.0 41.0

Public Total 14,935.0 452.8 304.6 1,937.7 17,630.1

Private Total 9,039.8 - - 809.7 9,849.5

Grand Total 23,974.8 452.8 304.6 2,747.4 27,479.6

1/ Private lands held in trust by the Federal Government.
Source: U.S.D.A. Forest Survey, Pacific Northwest Forest and Range [xperiment Station.
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Table 28 - Forest Land Acreage by Generalized Type and Ownership,
State of Utah, Columbia-North Pacific Region, 1966

Noncommercial Forest Land

Commercial Productive- Unproductive- Un-
Ownership Forest Land Reserved Reserved productive Total
(1,000 acres)
Forest Service 5.0 - - 12.0 17.0
Bureau of Land Managemen&/ - - - 8.9 8.9

Bureau of Indian Affairs~ - - = = L
National Park Service - - - - =
Fish & Wildlife Service - - - - E
Bureau of Reclamation - - = = =

Department of Defense - - - - .

Other Federal - - = = =

Federal Subtotal 5.0 - - 20.9 25.9
State - = = -~ -
County - - - ~ -
Municipal e ficet e sileh ~

Public Total 5.0 - - 20.9 25.9

Private Total

Grand Total 5.0 - - 20.9 25.9

1/ Private lands held in trust by the Federal Government.
Source: U.S.D.A. Forest Survey, Intermountain Forest and Range Experiment Station.

Table 29 - Forest Land Acreage by Generalized Type and Ownership,
State of Washington, Columbia-North Pacific Region, 1966

Noncommercial Forest Land
Commercial  Productive- Unproductive- Un-
Ownership Forest Land Reserved Reserved productive Total
(1,000 acres)

Forest Service 5,960.0 519.4 396.9 1,099.4 7,975.7
Bureau of Land Management 74.3 - - 9.0 83.3
Bureau of Indian Affairsl 1,612.8 - = 33.0 1,645.8
National Park Service 116.7 736.6 507.4 34.0 1,394.7
Fish & Wildlife Service 59.0 74 - - 59.2
Bureau of Reclamation 555 - - - S5
Department of Defense 66.8 9.0 - .6 76.4
Other Federal - 2.3 - - 2.3

Federal Subtotal 7,895.1 1,267.5 904.3 1,176.0 11,242.9
State 2,000.0 733 3 36.7 2,110.3
County 49.5 3.5 - - 53.0
Municipal 160.8 8.3 Eied 6.4 176.6

Public Total 10,105.4 1,352.6 905.7 1,219.1 13,582.8

Private Total 9.2 5.3 = - 131.9 9,387.2

Grand Total 19,360.7 1,352.6 905.7 1,351.0 22,970.0

1/ Private lands held in trust by the Federal Government.
Source: U.S.D.A. Forest Survey, Pacific Northwest Forest and Range Experiment Station.
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Table 30 - Forest Land Acreage by Generalized Type and Ownership,
State o Wyoming, Columbia-North Pacific Region, 1966

Noncommercial Forest Land

Commercial Productive- Unproductive- Un-
Ownership Forest Land Reserved Reserved  Productive Total
(1,000 acres)

Forest Service 673.6 223.0 - 240.0 1,136.6
Bureau of Land Munugemcni/ .4 - - 9.5 9.9
Bureau of Indian Affairs~ - - - = =
National Park Service - 416.0 48.0 - 464.0
Fish & Wildlife Service - - - - -
Bureau of Reclamation - - - - -
Department of Defense - - - -
Other Federal -

Federal Subtotal 674.0 639.0 48.0 249.5 1,610.5
State 1.0 - - D 1.5
County = - - - -
Municipal = = -~ - -

Public Total 675.0 639.0 48.0 250.0 1,012.0

Private Total 36.0 - - 5.0 41.0

Grand Total 711.0 639.0 48.0 255.0 1,653.0

17 Private lands held in trust by the Federal Government.
Source: U.S.D.A. Forest Survey, Intermountain Forest and Range Experiment Station.

The Ponderosa Pine region lies just east of the Cascade Range
in Washington and Oregon. Here, the climate is much drier than in
the Douglas-fir region. There are two timberlines which limit the
extent of the forest land area on the east side. As on the west
side, there is a timberline associated with the severe climatic
conditions at high elevations. The other timberline is associated
with arid conditions, and it can be referred to as the "dry'" timber-
line. The Cascade Mountain Range is an effective barrier to the
moisture-laden westerly winds from the Pacific Ocean. As a result,
extensive areas of eastern Washington and eastern Oregon have low
precipitation at lower elevations below which forests cease to grow
due to the lack of moisture. The timber zone then lies between these
two timberlines and is generally confined to the more mountainous
areas where sufficient moisture and suitable climate is available
to sustain forest growth.

The eastern Oregon and eastern Washington area is generally
referred to as the Ponderosa Pine region because it is characterized
by extensive stands of ponderosa pine which occur at low elevations
above the ''dry'" timberline. At higher elevations the pure stands of
pine give way to mixed stands of Douglas-fir, western larch, white
fir, and lodgepole pine. In colder areas and moist areas in the
higher elevations, noble fir, Engelmann spruce, alpine fir, western
hemlock, and white pine are found.

43




The third major area of the Columbia-North Pacific Region
lies to the east of the Ponderosa Pine region in Idaho and western
Montana. Like the Ponderosa Pine region, this eastern portion of
the Columbia-North Pacific Region has extensive semiarid nonforest
areas, especially in southern Idaho, and it has extensive forested
areas in northern Idaho and western Montana. The forests stretch
from the Continental Divide in western Montana west through northern
Idaho into eastern Washington.

While both northern Idaho and western Montana are 80 percent
forested, southern Idaho is less than 30 percent forested. Both
western Montana and northern Idaho have large areas in Douglas-fir,
ponderosa pine, lodgepole pine, and fir-spruce type. Northern Idaho
in addition has substantial acreage of western white pine type and
western Montana a large area of western larch type. Southern Idaho
forests consist primarily of Douglas-fir, ponderosa pine, and
lodgepole pine types. Both northern Idaho and western Montana have
a history of severe forest fires which have left them with extensive
areas of nonstocked or poorly stocked forest land thus reducing both
current and future yields.

Ownership The National Forests are the largest public forest
landowners in the region, with 51 percent (36 million acres) of the
commercial forest area of the region. (table 21) East of the
Cascades, the National Forests are the dominant ownership, while in
the subregions west of the Cascades, National Forests represent a
smaller proportion of the total. The proportion of total commercial
forest land area in National Forest ownership ranges from 88 percent
in Subregion 4 to 24 percent in Subregion 10 in western Washington
and western Oregon.

The Bureau of Land Management has commercial forest land in
every subregion and it is a major timber owner in western Oregon and
especially in Subregion 10 where it has 1.7 million acres of commer-
cial forest land under management. It holds the fourth largest
acreage of commercial forest land.

Indian landowners account for 3 percent (2.4 million acres)
of the commercial forest land. The Indian timber resources in the
larger reservations are important to the economics of several sub-
regions even though they lack major importance in the whole
Northwest. For example, the Yakima Indian Reservation accounts for
about 28 percent of the commercial forest land in the Yakima
Subregion. The Colville and the Spokane Indian Reservations are
important to the forest economy of northeastern Washington in the
Upper Columbia Subregion where they account for 20 percent of the
commercial forest land.
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The other public owners include the states, counties, and
municipalities, and as a group they account for 4.4 million acres
of commercial forest land. The State of Washington is the largest
owner in this group with 2 million acres of commercial forest land
under management, and it ranks fourth in state ownership of
commercial forest land in the United States.

Private owners hold 24 million acres or 34 percent of the
commercial forest land in the region. In the Douglas-fir region of
western Oregon and western Washington, private ownership accounts
for about half of the commercial forest land. Forest industrial
owners manage 55 percent of the 13.2 million acres of private com-
mercial forest land. Lumber companies are the most impertant indus-
trial ownership with 4.6 million acres of commercial forest land,
and pulp and paper companies rank second with 2.4 million acres.
Farmers own 2.5 million acres of the commercial forest land whereas
miscellaneous private ownerships, such as railroad ownership, are
large and are actively managed for timber production.

In the Ponderosa Pine region, private owners account for
31 percent of the total commercial forest land (6.2 million acres).
Farmers are the largest private owner group in this region, with
54 percent of the private ownership or 3.4 million acres. The
lumber industry owns the next largest private commercial forest
area (about 2 million acres). The industrial owners in this area
own some of the finest stands of ponderosa pine in the Columbia-
North Pacific Region.

Private owners in all of Idaho account for 20 percent of the
state's commercial forest land (3.2 million acres). Industrial and
other private owners manage about 60 percent of the private commer-
cial forest land whereas the farmers own the remainder. Private
interests claimed the best timberlands, especially the white pine
forests in northern Idaho, during the late 19th century. As a
result, 81 percent of the private forest land (2.6 million acres)
in Idaho is found in the northern part of the state.

In western Montana, 27 percent of the commercial forest land
(2.8 million acres) is privately owned. Miscellaneous private
owners, including large mining interests and railroads, hold
46 percent of the private forest lands (1.3 million acres). The
lumber industry is the second largest private owner in western
Montana with 37 percent of the private commercial forest lands,
(1.0 million acres) while farmers are the smallest ownership group
(471,000 acres).

Although the 70.4 million acres of commercial forest land in
the region represent only 14 percent of the Nation's commercial
forest area, it has 42 percent (about 18 million acres) of the
Nation's forest land rated as potentially most productive. These
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are lands which are capable of yielding 120 or more cubic feet per
acre per year. These high site lands are mostly found in the
Douglas-fir region where the climate is moist and favorable for
forest growth. Sixty-one percent of the Douglas-fir region's forest
lands are in this productive class. In general, the eastern portion
of the Columbia-North Pacific Region has forest lands with lower
potential productivity. Almost all of the acres classed as least
productive, yielding less than 50 cubic feet per acre per year, are
found here.

The Columbia-North Pacific Region contains an estimated net
volume of 217 billion cubic feet of timber on commercial forest land
in trees 5 inches and larger in diameter at breast height. This is
nearly one-third of the Nation's total timber volume. The live,
sound trees account for 97 percent of the region's timber volume
(210 billion cubic feet). The remaining 3 percent is in nongrowing
stock material, including both sound and rotten cull trees and
salvable dead trees. Eighty-one percent of live, sound volume
(171 billion cubic feet) is in sawtimber-size trees; and 19 percent,
or 39 billion cubic feet, is in poletimber-size trees.

Detailed data on timber volumes, growing stock and stand
size and condition are found in the Forectry Section of Appendix VI,
The Economic Base and Projections. The detail is found in that
appendix as it is the base from which the forestry economic
projections were made.

Forest Range The forest range includes 24.6 million acres
classified as commercial forest land and 4.3 million acres classified
as noncommercial forest. This 28.9 million acres represents 34 per-
cent of the total forest land. Table 33 shows the distribution of
the forest range by ownership and state. In Oregon, 10.4 million
acres of forest range represent 36 percent of all forest range in
the region, and Idaho has 8.9 million acres or 31 percent of the
total.

Table 31 shows the distribution of the forest range by owner-
ship and subregion. Forest range areas generally occupy the lower
fringes of the forest zone adjacent to rangeland and agricultural
areas. The predominant forest range is located in the northeastern
part of the region north of the Snake River Plains and east of the
Columbia Plateau in Subregions 1, 5, and 6. These three subregions
account for 47 percent of the forest range. Another 18 percent is
located in Subregion 7, primarily in the lower slopes and hills of
the Ochoco and Blue Mountains. Subregion 2, located in the Okanogan
Highlands and the eastern Cascade forest fringe, accounts for another
10 percent of the regional forest range.
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Table 31 - Forest Range Acreage by Subregion and Ownership, Columbia-North Pacific Region, IQM;y

s Federal Non-Federal
tate
Subregion BLM FS BIA Other Total Count Private Total Percent
Soregion T TR i e et ) e
1 182.4 2,577.5 S84 .4 85,5 3,399.8 211.8 1,803.0 5,414.0 18.7
2 60.0 651.9 825.4 1.1 1,538.4 393.0 983.8 2,915.2 10.1
3 4.1 101.7 196.9 - 302.7 96.0 264.0 662.7 2.3
4 246.8 1,473.0 43.5 166.0 1,929.3 ©9.0 317.5 2,315.8 8.0 |
5 329.4 2,442.3 - ~ 2,771.7 109.9 561.3 3,442.9 11.9 |
6 125.1 2,565.9 20.0 7.2 2,718.2 339.7 1,628.0 4,685.9 16.2 |
7 779.4 1,677.0 669.4 3.5 3,129.3 169.0 1,803.4 5,101.7 = B .
8 - 23.2 = - 23.2 22,0 60.5 165.7 4 |
9 50.8 51.0 ~ 101.8 25.6 340.3 467.7 1.6 |
19 364.8 40.9 . 05,7 - 1,558.3 1,964.0 6.8 !
\ 11 - 11.8 ~ 11.8 - 19.3 311 = | |
12 343.0 1,064.2 - 1,407.2 14.5 367.0 1,788.7 6.2 |
Total 2,485.8 12,680.4 2,339.6 233.3 17,739.1 1,450.5 9,706.4 28,836.0 100.0 1
Percent 8.6 43.9 8.1 .8 61.4 5.0 33.6 i90.0

1/ Forest and woodland grazed or potentially usable for domestic livestock forage production., Forest range acreage is
included within the total forest statistics shown on tables 21-30.
Source: U.S.D.A. Conservation Needs Inventory adjusted by Land and Minerals Work Group.

About 32 percent of the forest range is in good range condi-
tion, 36 percent in fair condition, and 32 percent in poor condition.
The estimated carrying capacity of the forest range is 2.5 million
AUMs with publicly owned lands accounting for 58 percent, and
privately owned lands 42 percent.

Timber Softwood species types dominate the forests of the
Columbia-North Pacific Region, accounting for 92 percent of the
commercial forest area. The most common softwood species type is
Douglas-fir, which covers 26.8 million acres of commercial forest
land, and is found in every subregion.

The ponderosa pine type covers the second largest area of
commercial forest land in the Columbia-North Pacific Region. Like
Douglas-fir, it occurs in every subregion, but its importance is
negligible in those subregions in western Oregon and western
Washington.

The fir-spruce forest type is composed of several associated
forest species: Engelmann spruce, grand fir, and sub-alpine fir.
As a group, these species cover 8.5 million acres of commercial
forest land in the region, but they are most significant in the
Idaho-western Montana area. These species are grouped because they
frequently occur in mixture, and they are utilized similarly for
lumber and pulpwood.

Lodgepole pine is found in every subregion. It is the
predominant species on 7.5 million acres of commercial forest land,
but its utilization has been largely limited to the inland area
with some lumber, poles, and piling being produced from it. For
the future, it offers a vast untapped resource for uses such as
pulp production.




Hardwood forest types cover only 6 percent of the commercial
forest land (4.4 million acres) in the Columbia-North Pacific Region.
Ninety-two percent of the hardwood area occurs west of the Cascades,
where it frequently is found on the better growing sites. In many
areas, hardwoods are the first tree species to enter naturally after
the forest has been disturbed by fire or logging. Most of the
hardwoods in the region occur in southwest Oregon. In the inland
portion, the hardwoods are generally associated with moist valley
bottoms and are found bordering streams.

Other Uses Although timber production is one of the key uses
of the forest land regionwide, the forests are equally important for
other purposes; over 85 percent of the region's streamflow originates
here. Nearly 3 million people, representing 84 percent of the
region's urban population, depend in part on these forested
watersheds for their source of domestic water.

Wood, water, forage, and scenery; products cf the foreest lands of the region. (Forest Service)
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The forest lands form a significant part of the recreation
resource, furnishing vast areas for hunting, fishing, sight-seeing,
and other outdoor activities. The public forest lands furnished
areas and facilities for nearly 80 million recreation visits in
1965. These included use at developed recreation sites, winter
sports areas, plus the general forest environment. The private
forest lands furnished areas for another million visits during this
period. The forest lands also furnish the habitat for a significant
portion of the game, including deer, elk, bear, and many species of
smaller game. Some 6 million hunter visits were reported on the
forested portion of the region in 1965.

Range land

Rangelands in the Columbia-North Pacific Region include
58.7 million acres, which account for 34 percent of the regional
land area. Rangeland is heavily concentrated in the southern part
of the region east of the Cascades with Subregions 4, 5, and 12,
which cover the Snake River Plain and the Oregon Closed Basin,
accounting for 66 percent of the total. Another 21 percent is
located on the Columbia Plateau in Subregions 2, 3, and 7. The
distribution of nonforest rangeland by ownership and subregion is
shown on table 32.

Table 32 - Rangeland Acreage by Subregion and Ownerghip, Columbia-North Pacific Region, 1966

Federal Non-Federal

tate &
Subregion BIA Other Total County Private Total Percent
(1,000 acres)

133.1 35.3 456.5 149.7 2 < 1,698.1
163.9 768.0 1,307.3 392.3 ¥ . 4,583.9
433.8 . 832.9 157.6 . 1,534,
392.2 . 10,438, 884.2 13,555.
271.9 . 12,278. 820.2 16,838.
25.0 .2 2,175 287.4 5,041.
2 . 130.5 6,358,

- 3.0 . 67.

3.0 58.

12.0

) &5

274.4

168.
105.
8,733. 14

.9
8
.6
i
5
8
X
a
iy
8

|

3,115. ¥ < 58,744.6 100.0

Percent 41.3 . .8 . . 5.3 = 100.0

Source: U.S.D.A. Conservation Needs Inventory adjusted by Land and Minerals Work Group.

Table 33 shows the acreage of range by ownership and by
state. More than three-fourths of the range is located in Idaho
and Oregon with 22.0 million acres and 22.5 million acres respec-
tively. Tables 34 through 41 show the various categories of
rangeland by ownership and by state for the region. A similar
presentation is made in each of the subregional sections of this
appendix.

(Narrative continued on page 53)
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Table 33 - Rangeland § Forest Range Acreage by State and Ownership, Columbia-North Pacific Region, 1966

Federal Non-Federal

Category tate

and State BIM FS BIA Other Total County Private Total Percent
71,000 acres
ﬁa d
0 10,521.1 3,556.5 566.3 1,223.6 15,867.5 1,535.2 4,595.8 21,998.5 37.5

Montana - 234.9 103.8 32.8 371.5 142.7 856.2 1,370.4 2.3
Nevada 1,841.5 605.5 132.6 - 2,579.6 - 432.8 3,012.4 S.1
Oregon 11,678.1 922.4 173.3 515.6 13,289.4 610.5 8,622.0 22,521.9 38.3
Utah 42.1 29.7 - - 71.8 22.2 109.6 203.6 .4
Washington 190.0 373.0 659.7 1,211.1 2,433.8 801.8 5,286.6 8,522.2 14.5
Wyoming 3.1 955.6 = 131.9 1,090.6 3.0 22.0 1,115.6 1.9

Total 24,275.9 6,677.6 1,635.7 3,115.0 35,704.2 3,115.4 19,925.5 58,744.6 100.0
Forest Rangel/
ldaho 571.7 5,165.5 84.6 - 5,821.8 565.3 2,470.1 8,857.2 30.6
Montana 152.3 2,424.7 460.3 55.5 3,092.8 150.0 716.3 3,959.1 13.7
Nevada 30.0 70.0 - - 100.0 = 6.0 106.0 -4
Oregon 1,634.7 3,696.0 377.2 3.5 5,711.4 105.6 4,572.6 10,389.6 35.9
Utah 8.9 17.0 = - 25.9 - - 25.9 W1
Washington 78.3 881.2 1,417.5 8.3 2,388.3 628.6 1,920.9 4,934.8 17.1
Wyoming 9.9 426.0 = 166.0 601.9 1.0 20.5 623.4 2.2

Total 2,485.8 12,680.4 2,339.6 233.3 17,739.1 1,450.5 9,706.4 28,896.0 100.0

C"and Total 26,761.7 19,358.0 3,975.3 3,348.3 53,443.3 4,565.9 29,631.4 87,640.6 -

17 Forest and woodland grazed or potentially usable for domestic livestock forage production. Forest range acreage is
included within the total forest statistics shown on table 24.
Source: 1/.S.D.A. Conservation Needs Inventory adjusted by Land and Minerals Work Group.

Table 34 - Rangeland and Forest Range Acreage by Range Type and Ownership, Columbia-North Pacific Region, 1966

Federal Non-Federal
State & Grand
Category BLM FS BIA Other Total County Private Total
(1,000 acres)
d
Grass lands 2,346.2 1,580.7 629.2 617.9 6,174.0 1,030.3 10,338.3 17,542.6
Sagebrush 21,135.7 3,141.7 861.3 2,402.3 27,541.0 1,909.6 7,992.1 37,442.7
Brushland other than sage 794.0 955.2 145.2 94.8 1,989.2 175.5 1,594.6 3,759.3
Total 24,275.9 6,677.6 1,635.7 3,115.0 35,704.2 3,115.4 19,925.0 58,7446
Forest RE‘&U

Commercial Forest 971.8 11,234,7 2,095.5 172.3 14,474.3 1,308.8 8,771.2 24,554.3

Noncommercial Forest
Sub-alpine 63.4 748.5 98.4 26.9 937.2 20.5 149.4 1,107.1
Desert Fringe 1,450.6 697.2 145.7 34.1 2,327.6 121.2 785.8 3,234.6
Total (noncommercial) 1,514.0 1,445.7 244.1 61.0 3,264.8 141.7 935.2 4,341.7
Total (forest range) 2,485.8 12,680.4 2,339.6 233.3 17,739.1 1,450.5 9,706.4 28,896.0
Grand Total 26,761.7 19,358.0 3,975.3 3,348.3 53,443.3 4,565.9 29,631.4 87,640.6

1/ Forest and woodland grazed or potentially usable for forage production. Forest range acreage 1s also included within the
total forest statistics shown on tables 21 through 30.
Source: U.S.D.A. Conservation Needs Inventory adjusted hy the Land and Minerals Work (roup

Table 35 - Rangeland and F. rest Range Acreage bv Range Type and Ownership,
State of Idahe Columbia-North Pacific Region, 1966

Federal Non-Federal
State § Grand
Category BIM s = BIA Other Total County Private Total
(1,000 acres)
Range land
Grasslands 1,341.1 847.3 196.7 588 2,443.9 116.3 1,307.4 4,067.6
Sagebrush 9,055.8 2,38: 1 336.0 1,140.4 12,923.3 1,155.3 3,079.5 17,158.1
Brushland other than sage 124.2 318. 1 33.6 24.4 500.3 63.6 208.9 772.8
Total 10,521.1 3,556.5 566 .3 1,223.6 15,867.5 1,535.,2 4,595 .8 21,998.5
Forest Rangel/
Commercial Forest 2141 4,293 9 44.5 - 4,552.5 505.6 2,250.0 7,308.1
Noncommercial Forest
Sub-alpine 32.4 597 5 6.1 = 636.0 7.0 15.0 658.0
Desert Fringe 325.2 274.1 34.0 - 633.3 52.7 205.1 891.1
Total (noncommercial) 357.6 871.¢ 40.1 - 1,269.3 59.7 220.1 1,549.1
Total (forest range) P v A 5,008 & 84.6 - 5,821.8 565.3 2,470.1 8,857.2
Grand Total 11,092.8 Bie @ 650.9 1,223.6 21,689 .3 2,100.5 7,065 .9 30,855.7

17 Forest and woodland grazed or potentially usable for forage production. Forest range acreage is also included within the
total forest statistics shown on tables 21 through 30.
Source 1,S.0.A. Conservation Needs Inventory adjusted by the Land and Minerals Work Group
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Table 36 - Rangeland and Forest Range Acreage by Range Type and Ownership,
State of Montana, Columbia-North Pacific Region, 1966

Federal Non-Federal
N tate § Grand
Category BLM FS BIA Other Total County Private Total
“,000 acres)
Range land
Grasslands - 193.7 80.4 12.0 286.1 111.6 674.1 1,071.8
Sagebrush - 16.0 15.6 5.8 37.4 14.4 86.5 138.3
Brushland other than sage - 25.2 7.8 15.0 48.0 16.7 95.6 160.3
Total - 234.9 103.8 32.8 371.5 142.7 856.2 1,370.4
Forest lm‘ell
Commercial Forest 150.0 2,362.4 379.0 3.0 2,894 .4 150.0 714.3 3,758.7
Noncommercial Forest
Sub-alpine - 58.9 81.3 26.9 167.1 - 2.0 169.1
Desert Fringe 2.3 3.4 - 25.6 31.3 - - 31.3
Total (noncommercial) 2.3 62.3 81.3 52.5 198.4 - 2.0 200.4
Total (forest range) 152.3 2,424.7 460.3 55.5 3,092.8 150.0 716.3 3,959.1
Grand Total 152.3 2,659.6 564.1 88.3 3,464.3 292.7 1,572.5 5,329.5

1/ Forest and woodland grazed or potentially usable for forage production. Forest range acreage is also included within the
total forest statistics shown on tables 21 through 30.
Source: U.S.D.A. Conservation Needs Inventory adjusted by the Land and Minerals Work Group.

1 Table 37 - Rangeland and Forest Range Acreage by Range Type and Ownership,
State of Nevada, Columbia-North Pacific Region, 1966
Federal Non-Federal
State & Grand
Category BLM kS BIA Other Total County Private Total
(1,000 acres)
Range land
Grasslands 61.0 .6 - 152.6 - 72.0 224.6
Sagebrush 1,780.5 75.6 - 2,090.1 - 360.8 2,450.9
Brushland other than sage = 56.4 = 336.9 L - 336.9
Total 1,841.5 132.6 - 2,579.6 - 432.8 3,012.4
Forest Ranley
Commercial Forest = 28.0 - - 28.0 - 4.0 32.0
Noncommercial Forest
Sub-alpine - - - - - - - -
Desert Fringe 30.0 42.0 = - 72.0 - 2.0 74.0
Total (noncommercial) 30.0 42.0 - - 72.0 - 2.0 74.0
Total (forest range) 30.0 70.0 - s 100.0 AT 6.0 106.0
Grand Total 1,871.5 675.5 132.6 - 2,679.6 - 438.8 3,118.4

17 Forest and woodland grazed or potentially usable for forage production. Forest range acreage is also included within the
total forest statistics shown on tables 21 through 30.
Source: U.S.D.A. Conservation Needs Inventory adjusted by the Land and Minerals Work Group.

Table 38 - Rangeland and Forest Range Acreage by Range Type and Ownership,
State of Oregon, Columbia-North Pacific Region, 1966

Federal Non-Federal
State & Grand
Category BIM FS BIA Other Total County Private Total
v ¥ g {1,000 acres)
Range land
Grass lands 851.5 637.2 1 179.2 1,700.0 118.4 4,638.5 6,456.9
Sagebrush 10,179.8 103.9 1270 327.2 10,737.9 452.8 3,248.5 14,439.2
Brushland other than sage 646. 8 181.3 14.2 .3 851.5 39.3 735.0 1,625.8
Total 11,678.1 922.4 173.3 515.6 13,289 .4 610.5 8,622.0 22,521.9
Forest Rnngol/
Commercial Forest 537.7 3.419.6 265.5 4,222.8 37.6 3.,92¢4.8 8,185.2
Noncommercial Forest
Sub-alpine 28.0 43.8 71.8 1.0 77.8 150.6
Desert Fringe 1,069.0 232.6 1.7 5.5 1,416 .8 67.0 570.0 2,053.8
Total (noncommercial) 1,097.0 276.4 1.7 5.5 1,488 .6 68.0 647 .8 2,204 .4
Total (forest range) _1,634.7 3,696 .0 ‘.','_3 3.5 5,711.4 105.6 4,572.6 10,389 .6
Grand Total 13,312.8 4,618.4 550.5 519.1 19,000.8 7161 13,194.06 32,911.5

T/ Forest and woodland grazed or potentially usable for forage production. Forest range acreage is also included within the
~ total forest statistics shown on tables 21 through 30
Source: 11.5.0.A. Conservation Needs Inventory adjusted by the Land and Minerals Work Group.
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Table 39 - Rangeland and Forest Range Acreage by Range Type and Ownership,
State of Utah, Columbia-North Pacific Region, 1966

Federal Non-Federal
State § Grand
Category BIM Fs BIA Other Total County Private Total
(1,000 acres)
Range land
Grass lands ™ 3.0 - - 3.0 - 28.1 3i.1
Sagebrush 42.1 16.7 - - S8.8 22.2 69.0 150.0
Brushland other than sage = 10.0 - - 10.0 - 12.5 22.5
Total 4.1 29,7 - - 71. 22.2 109.6 203.6
Forest Ranlel/
Commercial Forest o] 5.0 - - 5.0 - - 5.0
Noncommercial Forest
Sub-alpine - - - = = . b -
Desert Fringe 8.9 12.0 - - 20.9 - - 20.9
Total (noncommercial) 8.9 12,0 - - 20.9 - - 20.9
Total (forest range) 8.9 17,0 A ian 25.9 - - 25.9
Grand Total 51.0 46.7 - - 97.7 2.2 109.6 229.5

1/ Forest and woodland grazed or potentially usable for forage production. Forest range acreage is also included within the
total forest statistics shown on tables 21 through 30.
Source: U.S.D.A. Conservation Needs Inventory adjusted by the Land and Minerals Work Group.

Table 40 - Rangeland and Forest Range Acreage by Range Type and (wnershin,
State of Washington, Columhia-North Pacific Region, 1966

Federal Non-Federal
State § Grand
Category BIM FS BIA Other Total County Private Total
hoca {1,000 acres) S
Range land
Grasslands 92.4 328.5 319.4 362.9 1,103.2 482 .0 3,603.2 5,188 4
Sagebrush 74.9 11.0 307.1 802.0 1,195.0 263.9 1,140 .8 2,599.7
Brushland other than sage _22.7 33.5 __33.2 46.2 _135.6 589 5426 7341
Total 190.0 373.0 659.7 1,211.1 2,433.8 801.8 86,6 8,522.2
Forest ﬂangcl/
Commercial Forest 69.6 830 .8 1,406.5 8.3 2,315.2 615.1 1,860.1 4,790 4
Noncommercial Forest
Sub-alpine b 48.3 11.0 = 59.3 12,5 546 126 .4
besert Fringe 8.7 2.1 - - 10.8 1.0 6.2 18.0
Total (noncommercial) B.7 50.4 11.0 - 70.1 13.5 60 8 144 4
Total (forest range) 78.3 _881.2 1,417.5 8.3 2,385.3 _628.6 ,920.9 4,934.8
Grand Total 268.3 1,254.2 2,077.2 1,219.4 4,819.1 1,430.4 7.207.5 13,457.0

17 Forest and woodland grazed or potentially usable for forage production. Forest range acreage is also included within the
total forest statistics shown on tables 21 through 30.
Source: U.S.D.A. Conservation Needs Inventory adjusted by the Land and Minerals Work Group.

Table 41 - Rangeland and Forest Range Acreage by Range Type and Ownership,
State of Wyoming, Columbia-North Pacific Region, 1966

Federal Non-Federal
State & Grand
Category BIM FS BIA Other Total County Private Total
(1,000 acres)
Rangeland
Grasslands a2 480.0 5.0 485.2 2.0 15.0 502.2
Sagebrush 2.6 369 .0 - 126.9 498.5 1.0 7.0 506.5
Brushland other than sage &3 106.6 = - 106.9 =. - 106.9
Total 3.1 955.6 - 131.9 1,090.6 3.0 2.0 1,115.6
Forest Ranlay
Commercial Forest 4 295.0 - 161.0 456.4 5 18.0 4749
Noncommercial Forest
Sub-alpine 3.0 - - - 3.0 - - 3.0
Desert Fringe 6.5 131.0 - 5.0 142.5 5 2.5 145.5
Total (noncommercial) 9.5 131.0 - 5.0 145.5 S 2.5 148 5
Total (forest range) 9.9 426.0 sl 166.0 601.9 1.0 20.5 623.4
Grand Total 13.0 1,381.6 - 297.9 1,692.5 4.0 Q.5 1,739.0

17 Forest and woodland grazed or potentially usable for forage production. Forest range acreage is also included within the
total forest statistics shown on tables 21 through 30.
Source: U.S5.D.A. Conservation Needs Inventory adjusted by the Land and Minerals Work Group.
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Range cover type may be separated into three broad areas on
the basis of influencing aspects of climate, soils, and elevation.

1. The areas at the higher elevations are characterized
by large areas of open grassland, perennial weeds, and browse on
side slopes and ridge tops, with groups of trees interspersed in
the ravines and on the northern exposures. Some of these areas
are mountain meadows and meadow type along stream bottoms. The
cover for the most part is succulent weeds, both annual and
perennial, grasses and grasslike plants, and shrubby browse
plants. Some of this type of range is heavily grazed by
domestic sheep and cattle during the summer months, and during
a more extended season by big game animals such as deer and
elk. Over parts of the area, as a result of this heavy grazing
use, the native ground cover of perennial grasses, sedges, and
more palatable weeds has given way to less palatable plants and
those which can withstand trampling. Lupine, wild buckwheat
(Eriogonum), and needle grass (Stipa) are a few of many which
now dominate some of the rangeland at the higher elevations.
Poisonous plants are not a great problem in the higher
elevational zones, except larkspur (Delphinium), which is
poisonous to cattle.

The reduction of density in plant growth by past heavy
grazing use and, to some extent by fire, has impaired the cover and
reduced the water absorption powers of the soil and ground litter.

2. The second area is the open range just below the lower
fringes of the timbered areas and at intermediate elevations,
intermingled or surrounded by the heavier timber type, as in
northern Idaho and western Montana, and at the lower elevations
in western Oregon and Washington. The grasslands are more
extensive than on the above described summer range. The forage
is of a drier type and originally consisted largely of perennial
grasses and sedges. Meadowland is also quite prevalent along
the creeks and rivers. This general type furnishes spring and
early summer feed for livestock. The natural grasslands at the
lower and intermediate elevations in northern Idaho and eastern
Washington were originally the Palouse bunchgrass type. Here
too, because of overuse, such cover has reverted to species
inferior for forage pruposes, of which cheatgrass, an annual of
short seasonal life, is one of the chief invaders. Sagebrush
and noxious weeds, of which St. Johnswort or goatweed is a
noted example, also have materially increased.

3. The more gently sloping lands ranging from the lower
elevations to the intermediate plains country are characterized
by grasses, sagebrush, and other dry type vegetation. These
include plateaus, river bottoms, flats, and benches, largely
with wind deposited or glacial wash soils and some volcanic
lava.
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As with other types, grazing pressure exerted by both
] domestic stock and big game animals has led to serious depletion
on some areas, followed by a change from perennial grasses and
shrubs to unstable annual weeds and the previously mentioned cheat-
grass. Noxious weeds, including goatweed, halogeton, and the fast
spreading, unpalatable Medusa-head wildrye, are quite prevalent in
this type.

It is estimated that about 37 percent of the range is in
poor range condition, 44 percent in fair condition, and 19 percent
in good condition. Range condition has improved since 1954 when a
previous study showed 49 percent in poor condition, 34 percent in
fair condition, and 17 percent in good condition. The present
| estimated carrying capacity range is 7.3 million AUMs with
[ privately owned range accounting for 41 percent of the total
capacity and the public range 59 percent.

Grasslands, including perennial grasses and forbs, cover
17.5 million acres and account for 30 percent of the regional range.
About 32 percent of the grassland range is in good condition,
36 percent in fair condition, and 32 percent in poor condition.

Sagebrush covers 37.4 million acres and represents 64 percent
of the range. It is estimated that 13 percent of the sagebrush
range is in good condition, 49 percent in fair condition, and .
38 percent in poor condition.

The remaining 6 percent is mountain brush or shrubs other
than sagebrush covering 3.8 million acres. Some 16 percent of this
type is in good condition, 39 percent in fair condition, and
45 percent in poor condition.

| Grassland, sagebrush, and other brush or shrub range types

} are frequently intermingled to a greater or lesser degree in various

: areas of the region, and interspersed with forest cover at higher
elevations.

| Federally owned rangeland covers 35.7 million acres and
represents 61 percent of the total. The Bureau of Land Management
has jurisdiction over 24.3 million acres, 6.7 million acres are
managed by the Forest Service, 1.6 million acres are controlled by
the Bureau of Indian Affairs, and other Federal agencies administer
3.1 million acres. Privately owned accounts for 19.9 million acres
or 34 percent of the total, and another 3.1 million acres or
5 percent is in state or local government ownership.

The Federally owned forest range covers 17.7 million acres,
9.7 million acres are in private ownership, and state and local
governments own 1.5 million acres. This represents 61 percent,
34 percent, and 5 percent, respectively, of the total forest range.
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The Federal forest range includes 12.7 million acres managed
by the Forest Service, 2.5 million acres administered by the Bureau
of Land Management, 2.3 million acres controlled by the Bureau of
Indian Affairs, and 233 thousand acres under other Federal agency
jurisdiction.

Other Land

Other uses of land that do not relate to a vegetative product
of the soil are of great concern to the present study. One natural
and permanent phase of other land use is the bare rock area, defined
for this report as barren areas. The high alpine areas of bare rock
peaks such as characterize the Rocky Mountains and areas of lava
flow mostly related to the Columbia River Basalt are highly important
from the standpoints of water production and aesthetic values.
Another phase of other land use is the small water areas of less
than 40 acres in size and streams less than one-eighth mile wide.
The number of small water impoundments will probably increase rela-
tively as the population and extension of irrigated areas. An
important part of recreational activities relates directly to the
barren areas and small water areas of the other land use. Thus,
barren areas (over 5 million acres or almost 3 percent) plus small
water (almost .5 million acres or over .2 percent of the land area),
together equal almost 6 million acres, or 3 percent of the region,
and are significant mainly to water supply or aesthetics.

Other land in the Columbia-North Pacific Region is composed of such diverse components as urban
and barren lands. (Aekroyd photo)
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The balance of the other land use involves the occupancy of
land area. Such things as roads, farmsteads, urban, and industrial
areas may occupy land of varying quality from barren areas to
highly productive soil areas. However, since most people have
congregated throughout history on the better soils in low lying
areas adjacent to streams, most of the land occupied by these other
uses has taken out of production some of the most fertile soil
areas available. It is this competition for the good land that has
come to be a major concern of present and future land use. Further
increases in population with increased industry will require more
land for occupancy. With present day transportation facilities,
less desirable land can frequently be occupied which leaves the best
land for productive use. There are almost 3 million acres, or
almost 2 percent of the land, where occupancy is in direct con-
frontation with production as a use of land. Since this is the
part of other land use that will increase most with population, it
is most critical that a suitable plan be formulated to guide toward
the most beneficial use of the land resource. Table 42 shows the
amount of the major categories of other land use.

Table 42 - Other Land, Columbia-North Pacific Region, 1966

Roads & Small 5
State Barren Railroads Waterl/ Miscellaneous_/ Total
(1,000 acres)

Idaho I, 515¢..4 1637 3615 181.5 1,897.1
Montana 7379 92.4 51.8 b3 I 999.8
Nevada 8.0 4.1 0.3 <6 23.0
Oregon 1052 91 225.1 202.9 731.13 2,211 .2
Utah 2.8 o i R G
Washington 1,,424.6 57555 1535 945.6 2,878.8
Wyoming 276.0 87 15.0 10.6 310.3

Total 5,016, 8 869.5 449.9 1,987.2 8,323.4

Percent 60.3 10.4 5.4 23.9 100.0

1/ Water areas less than 40 acres in size and streams less than

" one-eighth mile in width.

2/ Includes urban and industrial areas, farmsteads, airports, and

" other areas.

Source: Compiled by Soil Conservation Service, Columbia-North
Pacific River Basin Staff.
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MINERALS

Minerals produced within the Columbia-North Pacific Region
constitute an important source of raw materials for industry and
contribute significantly to the economy. Mineral resources are
herein classified and discussed as metals, nonmetals, and mineral
fuels.

Metals

Two areas in the Columbia-North Pacific Region, the Coeur
d'Alene mining area in Shoshone County, Idaho and the Butte mining
district in Silver Bow County, Montana, have yielded over $6 billion
in metal production values, largely from copper, silver, gold, lead,
and zinc. There are, in addition, many other smaller productive or
potentially productive localities scattered throughout the region,
for example, Pend Oreille and Stevens Counties in northeastern
Washington.
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Montana

Montana is credited with slightly over 8 million tons of the
52.2 million tons of copper produced nationwide up through the year
1965. The Butte district produces about 99 percent of the state's
copper. In 1965 its mines yielded 115,300 tons of copper,
4,600 tons of lead, 25,600 tons of zinc, 18,400 ounces of gold, and
4,790,400 ounces of silver, with a value of $97,373,000. Recent
developments have materially increased the estimated reserves so
that, after more than 80 years of continuous operation, reserves
are at an alltime high. At the present rate of 115,000 tons of
copper produced annually, Butte has sufficient ore reserves to last
many years.

Substantial amounts of metals, especially placer gold, are
found in other mining districts of Montana, but total tonnages and
values are not comparable to the Butte area. Most of these other
districts have produced only minor amounts of metals in recent
years, in contrast to the bonanza deposits that were highly pro-
ductive in the late 1800's and early 1900's. Large reserves of
manganese ores are found in the Philipsburg District. These have
been developed in recent times and manganese production has, in
some years, accounted for a large share of the national output.
The once productive Heddleston District, north of Butte, has been
revived and is expected to become a major producer of copper.

o A AT Db gt S

In 1963 the total mineral industry water requirements in
the Montana part of the region amounted to 36.2 billion gallons,
19.5 billion gallons as recirculated water and 16.7 billion as .
new water.

Idaho

Idaho, in recent years, ranked first in the Nation in the
production of silver, second in output of lead, and second or third
in the output of zinc. The Coeur d'Alene area, Shoshone County,
produces most of the metal. Total 1884 to 1965 metal production
from Coeur d'Alene is estimated at 444,300 troy ounces of gold,
703,300,000 troy ounces of silver, 2,385,300 short tons of zinc,
116,000 short tons of copper and 6,833,500 short tons of lead, with
a total value of §2.09 billion. Production in 1965 was 2,700 troy
ounces of gold, 17,908,000 troy ounces of silver, 3,540 short tons
of copper, 63,500 short tons of lead, and 56,400 short tons of
zinc, for a total value of $62,054,000. Other mining districts in
Banner, Blaine, Butte, Custer, Gem, Lemhi, and Owyhee Counties
produce smaller amounts of silver, lead, and zinc.

Potential resources are sufficient to maintain the current
annual rate of production of silver, lead, and zinc for many years.
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Estimates of silver, lead, and zinc reserves indicate a minimum of
10 years production at the current annual rate. The Coeur d'Alene
area contains 90 to 98 percent of the estimated reserves of these
metals in Idaho.

In 1962, the mineral industry in Shoshone County had a total
water usage of 8.9 billion gallons and consumed 266.9 million gallons.

Idaho has also been a leading producer of tungsten, antimony,
mercury, cobalt, columbium-tantalum, and rare earth metals, and is
currently producing mercury and antimony.

Washington

Washington is an important producer of zinc, lead, and silver,
principally from Stevens and Pend Oreille counties in the north-
eastern corner of the state. One of the very few gold mines still
operating in the Nation is located near Republic, in Ferry County.
Washington has the largest uranium producing area in the region.

It is located on the Spokane Indian Reservation in Spokane and
Stevens counties.

From 1860 to 1963, Washington produced about 2,844,000 troy
ounces of gold, 16,400,000 troy ounces of silver, 121,900 short tons
of copper, 227,000 short tons of lead, and 483,700 short tons of
zinc; total value of these commodities is $325,104,000.

From 1906 to 1965, the Metaline District, in northern Pend
Oreille County, produced 642,000 troy ounces of silver, 307 troy
ounces of gold, 473 short tons of copper, 178,000 tons of lead, and
400,800 tons of zinc, valued at $133,086,000. Thus this district
dominates the state's production of lead and zinc. The Metaline
District has a large potential resource of low grade ores. A
minimum of reserves equal to 40 years of production at the current
annual rate and possible reserves equal to more than 100 years
production at the present rate are estimated. In 1962, the mineral
industry in Pend Oreille County used a total of 697 million gallons
of water and consumed 20 million gallons.

A total production of 106,000 short tons of copper and
600,000 ounces of gold came from the Holden mine, Railroad Creek
District, Chelan County, before closure in 1957. The district was
the second largest gold producer in the state and produced more
copper than all of the other copper districts in Washington combined.
More than 50,000 short tons of copper are indicated in the nearby
Miners Ridge (Glacier Peak) area; however, no production has come
from this deposit. Plans to bring the Glacier Peak deposit into
production are currently the subject of much controversy because
it is within a proposed wilderness area.
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The Republic-Danville-Curlew District near Republic, Ferry
County, has been the largest gold producer in the state, with a
total over 1.7 million troy ounces. At the present annual rate of
production, reserves appear to be sufficient for several years of
operation. In 1962, the mineral industry in Ferry County used a
total of 27.8 million gallons of water and had a consumption of
812,000 gallons of water.

Uranium deposits occur in two districts located a few miles
north of the city of Spokane. Shortly after discovery in 1954, a
mill was built at Ford, Stevens County, that operated from 1957
until 1965. Total uranium production to 1965 was 4 to 7 million
pounds of uranium oxide (Uz0g). Most of the ore came from the
Midnight mine, which ceased operations in 1965 because its contract
with the Federal Government had been completed. A substantial
tonnage of ore is available for mining, and recent additional
discoveries have been announced south of the mine; resumption of
mining and milling in the area is likely. 1In 1962, the mineral
industry of Stevens County had a total water usage of 738 million
gallons and a consumption of 3 million gallons.

Pierce County, which contains a copper smelter, a ferro-alloy
plant, an aluminum reduction plant and other mineral industry-related
manufacturing facilities, was the largest user of water in Washington.
In 1962, Pierce County used 3.5 billion gallons of water and consumed
173 million gallons.

Oregon

Oregon holds the distinction of being the only state in the
Nation producing nickel. Mining of nickel ore started in 1954 at
Nickel Mountain near Riddle, Douglas County. The recent annual
production of from 12,000 to 15,000 tons of contained nickel in
ferro-nickel alloy came from about 1 million tons of ore. In 1962,
the mineral industry in Douglas County used a total of 101 million
gallons of water and consumed 4 million gallons. Reserves of nickel
ore are sufficient for about 10 to 15 years output at the present
rate of production.

Production of mercury from Oregon between 1882 and 1961 was
approximately 103,000 flasks. Most of the mercury has come from the
Horse Heaven mine, Jefferson County; Black Butte mine, Lane County;
Bonanza mine, Douglas County; and the Bretz and Opalite mines in
Malheur County. Production in 1965 was 1,364 flasks, with the
Bretz mine and Black Butte mine accounting for nearly all of this
output. While Oregon has produced relatively little copper, lead,
and zinc, it has yielded a fairly substantial amount of gold and
silver. From 1852 to 1963, 5,795,000 troy ounces of gold and
5,440,000 troy ounces of silver were produced, valued at $136 million.
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Only a few thousand tons of copper and a few hundred tons of lead
and zinc have been produced. 1In 1965, a small amount of gold and
silver came from Grant, Jefferson, Josephine, and Malheur counties.

Water usage by the mineral industry in Oregon was largest in
Lane and Multnomah counties because of sand and gravel washing
operations, with a total water usage in Lane County of 715 million
gallons and a consumption of 48 million gallons. Usage in Multnomah
County totaled 635 million gallons and consumption was 34 million
gallons.

Nonmetals

The construction and building material industries consume
the largest amounts of nonmetallic minerals produced in the Columbia-
North Pacific Region. The nonmetallic construction materials include
sand and gravel, stone, and clay. These commodities are of low unit
value and must be produced from deposits near the consumer market.
Phosphate rock is a major nonmetallic raw material mined in the
region. Of lesser importance is the production of vermiculite,
fluorite, barite, garnet, olivine, and pumice and volcanic cinders.
Magnesite was mined until 1968.

Sand and gravel are ubiquitous materials; however, only
deposits near urban markets or convenient to construction projects
are generally developed or considered of economic value. Total
supply of sand and gravel is virtually inexhaustible. In and near
urban centers, problems arise because the necessarily low unit value
prohibits transportation of the material for any distance, and near-
city operations face increasing competition of other land uses and
increasingly restrictive zoning regulations. In 1965, production of
sand and gravel and crushed stone totaled about 103 million tons.

Principal stone products are dimension stone and crushed
stone. Dimension stone is used for buildings, fireplaces, and other
construction; the market is small and irregular and production thus
is of minor economic importance. Large quantities of crushed stone
are produced from many varieties of rock such as limestone, basalt,
ultramafic and granitic rocks, sandstone, quartzite, and other
igneous, sedimentary, and metamorphic rocks. Principal uses for
crushed stone are for concrete aggregate, road surfacing, and
railroad ballast. Roadstone, produced from small roadside quarries,
is used intermittently when a local need for the material exists.
Where a large and continuous need for aggregate exists, especially
near urban centers, numerous stone quarries usually are situated
close by. Reserves suitable for crushed stone are large, although,
due to competing land uses, quarry sites may be unavailable in some

areas.
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Limestone has many uses in addition to that of aggregate or
roadstone, but these other uses depend upon the chemical composition
of the rock. Limestone resources of varying chemical composition
are scattered throughout the region. Limestone for metallurgical :
use and manufacture of lime has been quarried in the Montana portion
situated within the region. In Idaho, limestone is quarried for
cement, lime, pulp and paper manufacture, sugar refining, metal-
lurgical, and agricultural uses. In Washington, it is quarried for
cement manufacture, sugar refining, pulp and paper manufacture,
agricultural use, terrazzo, and roofing chips. Similar uses of
limestone are made in Oregon. Reserves of limestone are very large
and will not be exhausted by the foreseeable future demand.

The Columbia-North Pacific Region contains many clay deposits.
The use and value of a clay are determined by its physical character- |
istics and mineral composition. Common clays are mined in numerous
places for manufacture of common brick and tile. Limited areas
contain refractory-type clays and high alumina clays. Refractory
clay is mined in Latah County near Troy and Bovill in northern j
Idaho; in Spokane County near Spokane, Washington; and in Pierce
County near Seattle, Washington. Deposits of refractory clay occur
in Cowlitz and Lewis counties, Washington, and in Marion, Washington,
and Lane counties, Oregon, but very little production has come from i
these areas. Large reserves of high alumina and refractory clays,
suitable for the manufacture of high temperature clay products, are
available; the potential production principally is based on markets
for these specialized products. ,

s

Mining of phosphate rock is of major importance to the

economy of Montana and Idaho. The rock is used in the manufacture
of phosphate fertilizer, elemental phosphorus, and some minor
products. Phosphate rock is mined in Montana north of Garrison,
Powell County, and near Maxville, Granite County. A plant at Silver
Bow produces elemental phosphorus from raw material mined in southern
Idaho. Reserves of more than 200 million tons of phosphate rock are |
estimated to occur in Montana. Bingham, Caribou, and Bannock !
counties in southeastern Idaho form the center of western phosphate
resources and phosphate processing industry. Pocatello and Soda

¥y Springs have fertilizer and elemental phosphorus plants nearby. In |
1965, Idaho produced over 3 million long tons of phosphate rock.
Reserves are estimated at several billion tons, enough for many
years of production.

Lot e

Vermiculite is extracted at a large open pit mine near Libby,
‘ Lincoln County, Montana; over 100,000 tons a year of vermiculite
I are produced. This operation is the principal source of vermiculite
in the United States. Resources are large and the outlook for an
increase in future production is favorable.
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Fluorite has been mined from deposits near Darby, Ravalli
County, Montana, since 1952, and reserves are sufficient for several
more years at the present rate of production.

Barite was produced near Greenough, Missoula County, Montana,
besides several small deposits in Stevens County, Washington.
Production is limited by available markets.

Garnet is obtained from placer deposits in Benewah County,
Idaho, and from stockpiled material at Lowman,.Idaho. Available
markets limit production. Resources are adequate for many years of
future production at current demand rates.

Magnesite was mined and processed at Chewelah, Stevens County,
Washington, for many years. Since World War II, Washington, Nevada,
and California have supplied all the United States magnesite produc-
tion and for several years Washington was the largest producer. The
production of magnesite at Chewelah, Washington, ceased in the summer
of 1968. Magnesite is made (outside the region) into refractory
brick for use in the steel industry.

Olivine production in the region comes from Skagit and Whatcom
counties, Washington. The area contains one of the largest olivine
deposits known in the Nation. At the present annual production rate
of 25,000 tons, the reserves will last for many years.

Pumice and volcanic cinders are present in many-areas of

southeastern Idaho, and in Washington and Oregon. Reserves are large
but production is limited by available markets.

Mineral Fuels

Western Washington contains most of the coal reserves of the
region. About 150 million tons of coal have been produced in the
state; production in 1964 was about 69,000 tons. Washington's
remaining coal reserves are estimated to be 6,185,000,000 tons.
Interest in coal has been revived recently; a coal-fired thermal-
electric plant is under construction near Centralia. Most of the
coal reserves are in King, Kittitas, Pierce, Lewis, Whatcom, and
Cowlitz counties, Washington. Oregon contains some formerly pro-
ductive coal fields in the Coos Bay area, but there has been very
little activity in recent years.

The Columbia-North Pacific Region does not have any producing
0il or gas fields. While there has been considerable exploratory
drilling and some o0il and gas shows have been discovered, no producing
fields have been established.
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CLARK FO KOOGTENATI ~-SPOQKANE

ABSTRACT

The Clark Fork-Kootenai-Spokane Subregion is the second
largest in the Columbia-North Pacific Region. It occupies the
upper reaches of the Columbia River Watershed along the northeast
boundary.

The Bitterroot, Cabinet, and Purcell mountains constitute
a general north-south mountain barrier for the western third of
the subregion. Precipitation varies from over 18 inches at the
west margin of the subregion to over 40 inches at the crest of this
mountain barrier. The generally west exposure grows forests of
fir-larch and white pine, and many parts of the area are used ex-
clusively for forest production. East of the crest the elevation
and precipitation fall sharply and the cover changes to a fairly
open stand of pine with grass and browse suited to supplemental
rangeland use. Some areas on the west border of the Flathead-
Bitterroot trough have a natural rangeland cover and precipitation
is distributed uniformly throughout the year. Precipitation
increases to nearly 100 inches and timber cover develops with
increase in elevation going east toward the crest of the Rocky
Mountains.

Soils in the high mountainous areas formed in residuum and
colluvium from acid igneous and sedimentary bedrock. On the inter-
mediate uplands they formed in gravelly, cobbly, and stony glacial
material. On fans, terraces and bottomlands, the soils formed in
gravelly glacial outwash, silty and clayey lake-laid sediments,
and sandy and silty recent alluvium. The hilly, very deep, wind
deposited silty sediments of the Palouse formation extend into the
southwest margin of Subregion 1.

Eighty percent of the land is covered with forests. Over
7 percent is rangeland; however, an important part of the forest
cover has use both for timber production and grazing. Almost 6
percent consists of barren rockland and miscellaneous alpine and
sub-alpine land areas. Cropland use makes up about 7 percent of
the land and is generally located at elevations of 2,000 to 5,000
feet with 90 to 140 freeze-free days during an average year. Early
maturing crops are best adapted to this area. Generally hay and
pasture crops dominate the cropland areas. However, the grain-
producing hill land along the west central margin of the subregion
is highly productive and intensively farmed.
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The total area of Subregion 1 consists of about 98 percent
land and 2 percent water. Table 43 shows the land, water, and total
acreages by states and counties. Except for this table, areas of
land only will be recorded in acreages throughout the discussion.

The two outstanding metal producing areas in the Columbia-
North Pacific Region are in Subregion 1. They are the Coeur d'Alene
mining area in Shoshone County, Idaho, and the Butte mining area
in Silver Bow County, Montana. To the present time, production
from these two areas has exceeded $6 billion in value, principally
copper, silver, gold, lead, and zinc. A third mining area of
importance is the Metaline District in Pend Oreille and Stevens
Counties in northeastern Washington. The Butte area produces at
least 160,000 tons of copper a year, which is more than 99 percent
of the copper produced in Montana. Recent developments have mate-
rially increased the estimated reserves so that, currently, reserves
are at an alltime high. The Coeur d'Alene area currently ranks

Table 43 - Areas by State and County, Subregion 1, 1967

Water Area Land Areal/ Total Area
State and County Sq.M1. Acres Sq. Mi. Acres Sq. Mi. Acres
Idaho
Benewah " 3,000 765.0 489,600 769.7 492,600
Bonner 171.8 110,000 1,733.2 1,109,200 1,905.0 1,219,200
Boundary 9.1 5,800 1,274.9 816,000 1,284.0 821,800
Clearwater .a 0 10.8 6,900 10.8 6,900
Kootenai 70.0 44,800 1,249.0 799,400 1,319:0 844,200
Latah 0 0 28.4 18,200 28.4 18,200
Shoshone 0 0 2,221 1,425,700 2.297.7 1,425,700
Total Idaho 255.6 163,600 7,289.0 4,665,000 7,544.6 4,828,600
Montana
Deer Lodge 12.4 7,900 454.3 290,800 466.7 298,700
Flathead 142.6 91,300 5,140.0 3,289,600 5,282.6 3,380,900
Granite 6.7 4,300 1., 73%D 1,108,100 1,739.7 1,113,400
Lake T 110,200 1,500.,0 960,000 1,672.2 1,070,200
Lewis & Clark .0 0 661.4 423,300 661.4 423,300
Lincoln 13.7 8,800 3,715.0 2,377,600 3,728.7 2,386,400
Mineral .0 0 1,223.0 782,700 1,223.0 782,700
Missoula 8.9 5,700 2,613.0 1,672,300 2,621.9 1,678,000
Powell e 1,700 2,337.0 1,495,700 2,339.7 1,497,400
Ravalli 15.0 9,600 2,384.1 1,525,800 2,388.1 1,535,400
Sanders 23.8 15,200 2,799.0 1,791,400 2,822.8 1,806,600
Silver Bow .0 0 317.7 203.300 317.7 203, 300
Total Montana 398.0 254,700 24,877.5 15,921,600 25,2758.5 16,176,300
Washington
Lincoln 12.2 7,800 205.3 131,400 217.5 139,200
Pend Oreille 25.9 16,600 1,357.6 868,800 1,383.5 885,400
Spokane 1253 7,900 1,346.7 861,900 1,359.0 869,800
Stevens 1.6 1,000 556.6 356,200 558.2 357,200
Whitman 0 0 22,6 14,500 22.6 14,500
Total Washington 52.0 33,300 3,488.8 2,232,800 3,540.8 2,266,100
Total Subregion 705.6 451,600 3556553 22,819,400 36,360.9 23,271,000

1/ The term "land" is defined to include all water bodies under 40 acres and streams under
one-eighth mile in width.
Source: U.S.D.A. Conservation Needs Inventory adjusted to U.S. Census.
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first in the Nation in silver production, second in output of lead,
and second or third in output of zinc. Reserves are sufficient for
many years production at the present rate.

The subregion's manganese production is of strategic impor-
tance to the Nation, and phosphate rock production is of economic
importance to the subregion. Other mining areas scattered through-
out the subregion have been productive (principally gold) but do
not compare in output with the Butte and Coeur d'Alene areas.

LAND

Of major importance to the land resource are the ownership
status, the soils, and the present use. The existing combination
of these factors greatly influences the present utilization and
future potential of the land resource.

Land Ownership

Subregion 1 contains over 22.8 million acres. Western
Montana makes up 70 percent of the subregion, Idaho 20 percent, and
Washington 10 percent. The largest land owner is the Federal
Government with 13.3 million acres, which is about 58 percent of
the total land area. Private holdings amount to slightly over 8.3
million acres or 37 percent of the total area. The balance is in
state or local government ownership.

The public lands are distributed between National Forests,
with 11.5 million acres; National Parks, with 700,000 acres; public
domain, wildlife refuges and defense installations, with 300,000
acres; and state and county lands with over 1 million acres. Over
800,000 acres are in Indian Reservations. Table 44, Land Ownership
status, and figure 6, Land Ownership Map, show this information in
more detail.
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Table 44 - Land Ownership Acreage, Subregion 1, 1965

Total
Administering Agencies Montana Idaho Washington Subregion 1
(1,000 acres)
Department of Agriculture
Forest Service 8,736.9 2,246.3 507.8 11,491.0
Other Agriculture - - - -
Subtotal 8,736.9 2,246.3 507.8 11,491.0
Department of the Interior
Bureau of Land Management 152.3 136.2 3.5 292.0
Bureau of Indian Affairsl/ 618.8 7245 130.9 822.2
National Park Service 655.7 - - 655.7
Fish & Wildlife Service 20.4 23 - 22:7
Bureau of Reclamation .4 - - .4
Other Interior ol ik .9 1.1
Subtotal 1,447.7 211.1 135.3 1,794.1
Department of Defense <3 4.5 5.8 10.4
Other Federal -3 2.7 o 3.1
Federal Subtotal 10,185.0 2,464.6 649.0 13,298.6
State 646.0 373.7 98.3 1,138.9
County 2.4 14.5 6.8 237
Municipal 7.3 T2 12.7 27.0
Public Non-Federal Subtotal 655.5 395.4 117.8 1,189.6
Total Public 10,840.5 2,860.0 766.8 14,488.2
Total Private 5,081.1 1,805.0 1,466.0 8,331.2
Grand Total 15,921.6 4,665.0 2,232.8 22,819.4

1/ Private lands held in trust by the Federal Government.
Source: General Services Administration Real Property Owned by the United States as
of June 30, 1965, adjusted by the Land and Minerals Work Group.

Soils

Figure 7, the Soil Associations Map, shows the location and
relative extent of each soil association in the subregion. The
associations are numbered in a general relationship to the position
in the landscape. Thus bottomlands and low terraces have the lowest
numbers and alpine areas on mountain tops have the highest numbers.
The name of each association relates to the soil series represent-
ing general kinds of soil that are most extensive in the landscape.
Wherever possible, established soil series are used in the name;
however, where the available soil series do not have classification
status, the soil series name is not recorded. Generally up to 15
percent of any single soil association in known areas may consist
of inclusions of soils other than those identified. Such inclusions
may be similar soils or they may be highly contrasting. However,
in many high mountainous areas, where detailed knowledge about the
area is incomplete, extensive areas are included within delineations
and inclusions of other soils may exceed the 15 percent general
average.
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LEGEND REVISED 1970

LEGEND
Soil Associations Name of Association | Generally silty or sandy soils formed in wind deposited
Map Symbol * ¢ or wind worked sediments on hilly uplands.
18 Marble - Springdale
Generally silty and sandy soils formed in alluvial sedi- 19 Naff - Thatuna
ments on bottomfands and fow ferraces. 20 Atheno - Lonce
21 Nez Perce - Larkin
! St. Joe 22 Dominantly Haplcadalfs

2 Haplaquents

Generally silty and sandy soils with coarse fragments form-
ed in glacial materials on terraces, plains and mountains.

% Generally silty soils formed in materials mixed with
S gravelly residuum-colluvium from sedimentary bedrock
on mountains.

3 Garrison - Springdale
4 Springdale - Marble gi S;eqdlg -NC\(::f:;m
S Bonner - Springdale 25 D g!nmsﬂ Covoboralis
6 Hesseltine - Athena il SR as
Vi Addy - Bonner
8 Chamokane - Hamilton [ Generally loamy soils formed in materials mixed with
9 Yeoman ~ Blanchard gravelly residuum from sedimentary rock on terraces,
10 Dominantly Cryoboralfs foothills and mountains.
Tl Donald - Philipsburg "
12 Dominantly Cryoboralfs g? gg:::g:::z gz:ﬁz:;z
o Generoily silty and clayey soils with somewhat restric- 28 Dominantly Cryoboralfs
:\‘&‘\ ted subsoil and substrata permeability formed in strot- 29 Dominantly Cryoboralfs
ified sediments on terraces, basins and hilly upland.
13 Tenibac ~ Cabinet
14 Porthill - Bonner ) .
15 Round Butte - Lonepine *  Symbols are non~conotative and consistent only within each
16 Post - Flathead subregion. To compare delineations from one subregion to
(o g another refer to the name of the Soil Association.

17 Judith - Ekah

NOTE: The Soil Association name may include a series that does
' not fit the Soil Associations Group description. 1he Sl 4ss:
iation name is based on dominant series. [he dominant of five
series may be only 30 percent of the Soil Association. Thus a
clavey textured soil series may be included in a group accurately

described as generally sulty and sandy in texture
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Soil Associations

Map Symbol *

e_d

1
2

VONOCOLAEW

10
1"
12

LEGEND REVISED 1970
LEGEND

Name of Association

Generally silty and sandy soils formed in alluvial sedi-
ments on bottomlands and low terraces.

St. Joe
Haplaquents

Generally silty and sandy soils with coarse fragments form-
ed in glacial materials on terraces, plains and mountains.

Garrison - Springdale
Springdale - Marble
Bonner - Springdale
Hesseltine - Athena
Addy - Bonner
Chamokone ~ Hamilton
Yeoman - Blanchard
Dominantly Cryoboralfs
Donald - Philipsburg
Dominantly Cryoboralfs

Generally silty and clayey soils with somewhat restric-
ted subsoil and substrata permeability formed in strat-

ified sediments on terraces, basins and hilly upland.

Tenibac - Cabinet
Porthill - Bonner

Round Butte - Lonepine
Post - Flathead

Judith - Ekah

Generally silty or sandy soils
or wind worked sediments on h

18 Marble - Sprin
19 Naff - Thatunc
20 Athena - Lanc
21 Nez Perce - L
22 Dominantly He

Generally silty soils formed in
gravelly residuum=-colluvium f
on mountains.

23 Cheadle - Mar
24 Maginnis - Ca
25 Dominantly C

Generally loamy soils formed
gravelly residuum from sedime
foothills and mountains.

26 Dominantly C
27 Dominantly C
28 Dominantly C
29 Dominantly C

*  Symbols are non-conotative ant
subregion. To compare delineation
another refer to the name of the So

NOTE: The Soil Association name
not fit the Soil Associations Group
iation name is based on dominant s
series may be only 30 percent of th
clayey textured soil series may be
described as generally silty and s¢
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Table 45 - Characteristics and Qualities of Representative Soils, Subreg

Soil Association Classification Per~ Position sma——— L GREESGEOTLILECe o
cen
Soil Freeze uoi/ on __Coarse Fragments
Map Eleva- free Major land Great Group 2 of Parent Texture Texture
~Sroups  Sym. _tion Precip. Season _ use  or Subgroup ___ Family _  Series? Assn. Landscape Material Surface Soil Subsoil _ Kind  Percent  Profi]
Feet Inches Days
Moderately 1 2,200- 25-28 120-135 Rangeland Typic Coarse-loamy over St. Joe 25 Flood Alluvium Loam Sandy Gravel 80 below 20-40"
deep and 2,300 Haplaquolls sandy or sandy- plains loam and 20-40" gravel
very deep Cropland skeletal, mixed, sand
soils with (pasture
loamy and oats) - mesic
profiles on dryland
nearly level
slopes. Forest land Andic Fine-silty, mixed, Colville 10 Flood Alluvium Silt loam Silt None m 60"+
Haplaquolls calcareous mesic plains loam
Cumulic Coarse-loamy, Narcisse 5  Terrace Alluvium Fine sandy  Coarse None - 60"«
Haploxerolls mixed, mesic loam sandy |
loam
2 1,700- 19-22 135-140 Cropland ic Fine~loamy, 50 Flood Alluvium Silt loam Silty None  -- 60"+
1,800 (cereals Haplaqusnts mixed, mesic plains clay
and alsike loam {
clover 3
seed) - |
dryland i
Calcic Fine-loamy, 15 Flood Alluvium Silt loam Silty None e 60"+ 4
Haplaquents mixed, mesic plains clay i
loam ol
-- -- Peat 10 Flood Alluvium Peat Peat Mok = bt |
plains %
= |
Moderately 3 1,700- 16-22 135-170 Cropland Typic Loamy-skeletal, Garrison 60 Terraces Glacial Gravelly Very Cobbles, 35-80 in 20~
deep to very 2,300 (cereals Haploxerolls mixed, mesic outwash  silt gravelly gravel profile; 80 gra
deep soils and grass loam loam below 20-40" cobb.
with gravelly, seed) - sand
loamy, and dryland
sandy subsoils (vegetables, A
on gentle to hay, pasture
moderate and grass
slopes. seed) - irri- "
gated Entic Springdale 10  Terraces  Glacial Gravelly Gravelly Gravel 20-35 oy 20-
Haploxerolls  mixed, mesic outwash  sandy loamy and profile; &0 grw
Other (urban) loan ssnd sand below 20-40" sand
Rangeland Alfic Sandy, mixed, Marble 10 Terraces Sand Loamy Fine None -- 60"+
Xeropsamments mesic (gently fine sand
rolling on sand
edge of j
outwash
plain)
b . None -- 40
Typic Coarse-loamy, Phoebe s Fans and Glacial Fine Fine sand
Haploxerolls mixed, mesic footslopes outwash sandy sandy
on edge of loam loam
outwash
plain
Mollic
Vitrandepts Ashy, mesic Jacklin 2 Swales Volcanic Silt Silt None = 60"
ash and loam loam
loess over
glacial
outwash
4 900- 14-18 120-140 Rangeland Entic Sandy-skeletal, Springdale 50  Terraces  Glacial Gravelly Gravelly Gravel 20-35 in 20-
1,500 Haploxerolls  mixed, mesic (nearly outwash  sandy 1loamy profile; 80
level) loan sand sand below 20-30" sand
Alfic Sandy, mixed, Marble S0  Terraces  Sand Loamy Fine None = 60"
Xercpsamments mesic (mod- sand sand
erately L
sloping)




of Representative Soils, Subregion W

1 of 10

teristics Soil 1ities and Interpretations
ota e of:
Coarse Fragments able Water- Major Capability
Permeability Permeability Drainage holding Subclass Major Soil Suitable Land Treat-
Kind Percent Profile Depth Subsoil Substream Class Capacity Y. rrigat: Problems ment and Structures
Gravel 80 below 20-40" over Rapid Very rapid Poor Low Ivw - Wetness; Drainage
and 20-40" gravel moderately
sand deep over
gravel
None = 60"+ d d h High oW -- Wetness Drainage
poor
None -- 60"+ Very rapid Very rapid Good Mealum IIls .- Sandy Residue management
profile
None -- 60"+ Moderately Moderately Poor High Ilw -- Wetness; Drainage
slow slow alkaline
soil
None -- 60"+ Moderately Moderately Poor High ITIw -- Wetness Drainage
slow slow
None -~ 60"+ Moderate Moderate Poor High VIIw - Wetness Drainage
Cobbles, 35-80 in 20-40" over Moderate Very rapid Good to Low Ills, 111s, Erosion;gravelly Residue management;
gravel profile; 80 gravel and excessive Ive, IVe, profile;moderate- irrigation manage-
and below 20-40" cobbles 1vs, Ivs ly deep over ment
sand Vis cobbles, gravel
and sand
Gravel  20-35 in 20-40" over Very rapid Very rapid Excessive Low Vis - Erosion;gravelly Rangeland and forest
profile; 80 gravel and profile;moderate- land management
sand below 20-40" sand ly deep over
gravel and sand
None - 60"+ Very rapid Very rapid Excessive Low Vils - Erosion; sandy Rangeland and forest
profile;droughti- land management
ness
None -- 40-60" over Moderately Very rapid Good and Medium 1le, Ile, Erosion; sandy Cross-slope operations;
sand rapid somewhat Ille Ille profile;droughti- residue mgmt;cropping
excessive ness sequence;irrigation
management
None - 60"+ Moderate Very rapid Good High IIIc Illc Ashy profile Residue mgmt; irri-
gation ugmt
Gravel 20-35 in 20-30" over Very rapid Very rapid Excessive Low Vils -- Erosion;gravelly Rangeland and forest
and profile; 80 gravel and profile; ate- land
sand below 20-30" sand ly deep over
gravel & sand
None - 60"+ Very rapid Very rapid Excessive Low Vils == Erosion;sandy Rangeland mgmt
profile;droughti-
ness
——
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___Soil Association Classification Per- Position Soil
cln! 3
Soil Freeze ag on Coarse Fragments %
Map Eleva- free Major land  Great Group 2 of Parent Texture  Texture
Groups Sym. _tion Precip. Season use or Subgroup Family Soﬂu—/ Assn. Landscape Material Surface Soil Subsoil Kind Percent
Feet Inches ﬁap
5 2,000- 18-35 90-140 Forest Land Typic Coarse-loamy over Bonner 35 Terraces Glacial Loam Loam Gravel 80 below
2,500 Haplorthods sandy or sandy- outwash and 20-40"
skeletal, mixed sand
frigid
Cropland
(cereals, hay, 3
pasture, and Entic Sandy-skeletal Springdale 25 Terraces Glacial Gravelly Gravelly e
grass seed) - Haploxerolls mixed, mesic 5 outwash  sandy sandy ‘:":”” mo:?l‘? ab ”"i
dryland(alfalfa, loam loam s g:l ;6 et
hay, pasture, 0 &9
and grass seed)
irrigated
Mollic Ashy, loamy, Hunters 10 Terraces Loess over Silt Silt N LX 60"
Vitrandepts mixed, frigid lake loam loam one .
sediments
Typic Coarse-loamy, Clayton 10 Alluvial Glacial Fine sandy Fine None - uﬁ
Xerochrepts mixed, mesic plains till and loam or sandy
outwash sandy loam b
loam
Typic Coarse-silty, Green Bluff 5 Uplands Glacial Silt loam Silt None =--
Xerochrepts mixed, mesic (plateaus) till and loam
(Dystric) loess
Typic Sandy, mixed, Hagen § Uplands Sand Loamy fine Sand None —=
Xerorthents mesic (alluvial sand
plains)
6 2,000~ 12-18  120-140 Rangeland Typic Coarse-loamy over Hesseltine 30 Uplands Loess over Gravelly Stony Stones, 20-35 in
2,500 Argixerolls sandy or sandy- (plateaus) glacial loam loam cobbles profile
skeletal, mixed, outwash & sand
Forest land nop e
Cropland
(cereals, Typic Fine-silty, mixed, Athena 20 Uplands Loess Silt Silt Noo o
hay) - 10%  Haploxerolls mesic (loessal loam loam
irrigated hills)
Calcic Coarse-loamy over Cheney 20 Terraces Glacial Silt Loam or . 0
Haploxeroils  sandy or sandy- outwash  loam silt :;;"l go_:;lw
skeletal, mixed, loam sand
mesic
Alfic Sandy, mixed, Marble 5 Terraces Sand Loamy Fine None =
Xeropsamments mesic sand sand
Aeric Ashy, calcareous, Emdent 2 Basins Alluvium Silt Silt None --
Mollic mesic and vol- loam loam
Andaquepts canic ash
Mollic Ashy, nonacid, Cocolalla 2  Basins and Alluvium Silt Silt N s
Andaquepts mesic flood and vol- loam loam -
plains canic cash
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.
Soil Titles and Interpretations
va o
Coarse Fragments able Water- Major Capability
Texture Permeability Permeability Drainage holding Subclass Major Soil Suitable Land Treat-
Subsoil Kind Percent  Profile Depth Subsoil Substream Class Capacity Dryland lrriptag’ problems ment and Structures
Loan Gravel 80 below 20-40: over  Moderate Very rapid Good Low & Ive,lVs, IVe, Erosion; Forest land mgmt; .
and 20-40" gravel and medium Vie 1vs moderately residue mgmt; irri-
sand sand deep over gation mgmt.
gravel and
sand
Gravelly :
sandy Gravel 20-35 in 20-40" over Very rapid Very rapid Excessive Low Vis - Erosion; Forest land and
loam and profile; 80 gravel and gravelly rangeland manage-
sand below 20-40" sand profile; ment 3
moderately 3
deep over
gravel&sand
Silt
loam None - 60"+ Moderate Moderately Good High Ilc, 1lc, Erosion Cross-slope opera-
slow Ille Ille tions; residue
mgmt; cropping se-
quence; irrigation
management
Fine N 552 ", N N 3 b ;
iy 8 one 60"+ ::d;;nely Very rapid Good Medium “:; e };?; = Erosion Residue mgmt;irri-
Toes P ] s gation mgmt; forest
land management
Silt None -- 60"+ Moderate Moderate Good High Ile, Ile Erosion Residue management;
loam I1le Ille irrigation manage-
ment
Sand None - 60"+ Very rapid Very rapid Excessive Low Vis -- Erosion; Forest land mgmt.
sandy
profile
Stony Stones, 20-35 in 20-30" over Moderate & Impervious Good Low Ve 1ve Gravelly § Forest land & range- ;
loam cobbles profile bedrock moderately stony pro- land mgmt; residue
L & sand slow file;moder- mgmt; cropping se-
E ately deep quence; irrigation
| over bed- management
E rock
‘[ ?;:: None - 60"+ Moderate Moderate Good High Ile,Ille, Ile,Ille, Erosion; Cross-slope opera-
1ve,Vle Ive free lime tions;residue mgmt;
below 30" cropping sequence;
b in some irrigation mgmt;
| areas rangeland management
|
| Is";:: °T  Gravel 80 below 30-40" over Moderate Very rapid Good Low & Ve Ive Erosion; Cross-slope opera-
3 fous and 30-40" gravel § medium droughti-  tions;residue mgmt;
| sand sand ness cropping segquence;
| irrigation mgmt;
| Iﬂngelnnd management
Fine None -- 50"+ Very rapid Very rapid Excessive  Low VIIs -- Erosion; Rangeland & forest
sand sandy pro- land management
3 file;drough-
tiness
2 ¥ i e
i;:: None -- 60"+ Moderate Impervious Poor High Viw High seasonal Drainage; soil
1 water table; amendments
strongly
; alkaline
Silt J
None -- 40-60" over Moderate Slow §& Poor Medium & VW -~ " P
ioam . p High seasonal Drainage
clayey impervious high
E ssterial water table
e — e
J

4 . sR e vy o ’ -
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3 Soil Association "o Classification Per- Position 5 So0il Characteristics i

cen'
Soil Freeze “Bey on Coarse Fragments
Map Eleva- free Major land Great Group 2/ of Parent Texture Texture $
Groups Sym. tion Precip. Season use or Subgroup Family Series=  Assn. Landscape Material Surface Soil Subsoil Kind Percent Profile Depth
Feet Days -

E. Shallow to 7 2,000- 28-35 90-100 Cropland (hay, Typic Fine, mixed, mesic Addy 30 Basin Lake Silt loam Clay None - 10-15" over
very deep, 2,500 pasture, and Haploxeralfs sediments loam compact silt s
frigid soils cereals)-20% and clay
with stony, irrigated j

! cobbly, grav- 1

; velly loamy

,’ profiles on Forest land - - Rough 25 Canyon side Glacial - - None - Variable
gentle and moun- slopes & outwash

- moderate tainous terrace es- & till
slopes. land 5/ carpments

Typic Fine-loamy, 20 Terraces & Glacial Loam Loam None - 60"+
Haploxeralfs mixed, frigid Footslopes till
2
Typic Fine-loamy, 15 Flood Alluvium Silt Loam Silty None = 20-30" over
Haplaquolls mixed, frigid plains clay compact
loam silty clay
I Typic Coarse-loamy over Bonner 9 Terrace Glacial  Loam Grav- Gravel 20-35 below 20-40" over
Haplorthod sandy or sandy- breaks outwash elly & sand 10" in nro- gravel
skeletal, mived, loam file; 80
frigid below 20-40"
- -- Rivanushil 1 Flood Alluvium Gravelly Gravel Gravel 60 in Variable
plains material & sand & sand profile
8 3,000- 12-18 90-120 Cropland
4,000 (cereals)- Typic Fine-loamy, 25 Fans & Lake Loam Clay None  -- 60"+
dryland(hay, Argiustolls mixed, frigid terraces sediments loam
pasture,
cereals,
sugar beets,
& some tree
§ can fruits)
irrigated Aridic Sandy-skeletal, Riverside 15 Terraces Glacial Gravelly Gravelly Cobbles, 20-35 in 10-20"
Haploborolls mixed outwash  sandy loamy gravel profile; gravel
loam sand & sand 80 below sand
R 10-20"
angeland
Forest land Aquic Coarse-sandy, Chamokane 10 Flood Glacial Sandy loam  Sandy Gravel 80 below 15-40"
Fluventic mixed, mesic plains outwash  to loamy loam § sand 15 to 40" gravel
Hapludolls sand sand
|
| Typic Coarse-loamy, Victor 2 Fans Glacial Loam to Loam to Gravel 80 below 20-40"
Haploborolls mixed outwash  sandy sandy § sand 20-40" gravel
| loam loam sand
i
Pachic Loamy-skeletal, Lolo 5 Fans Glacial Loam or Loam or Gravel 20-35 in 20-40"
Haploborolls mixed outwash  gravelly gravelly § sand profile in gravel
loam loam places; 80 sand
below 20-40"

é—
g
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Soil Characteristics

Soil Qualities and Interpretations

>

Total Avail- Range of:
Coarse Fragments able Water- Major Capability
Permeability Permeability Drainage holding Subclass / Major Soil Suitable Land Treat-
Kind Percent Profile Depth Subsoil Substream Class Capacity Dryland irripta‘-’ Problems ment and Structures
None - 10-15" over Moderately Very slow Poor Low vw IVw Wetness; Drainage
compact silt slow shallow over
and clay compact silt
and clay
None .= Variable Very rapid Variable Good to Low VIIs - Stony
excessive material
None -~ 60"+ Moderate Mode . ate Moderately  High 11le, [Ille Erosion Cross-slope opera-
guod 1lle, [Illc tions;residue mgmt;
Vie i cropping sequence;
irrigation mgmt;
forest land mgmt.
|
| None e 20-30" over Moderately Very slow Poor Low Ivw IVw Wetness; Drainage
| compact slow Moderately deep
silty clay over compact
silty clay
Gravel 20-35 below 20-40" over Moderate Very rapid Good Low 1ve IVe Erosion;moderate- Forest land manage-
§ sand 10" in nro- gravel Vie ly deep over ment
file; 80 Vile gravel & sand;
below 20-40" gravelly subsoil
Gravel 60 in Variable Very rapid Variable Poor Low VIIw -- Flood;gravelly =
& sand profile material
None  -- 60"+ Moderately Moderately Good Medium 1lc Ile Erosion;strongly Cross-slope opera-
slow slow 11le Ilc calcareous below tions;residue mgmt;
Ve Ille 12-20" cropping sequence;
Vie Vie irrigation mgmt;
' rangeland mgmt.
lly Cobbles, 20-35 in 10-20" over Very rapid Very rapid Excessive Low Vie 111s Erosion;shallow Residue mgmt;irri-
gravel profile; gravel & Vis IVe over gravel and gation mgmt;range-
& sand 80 below sand IVs  sand;gravelly pro- land mgmt.
10-20" Vle file;droughtiness
Gravel 80 below 15-40" over Rapid Very rapid Good Low IVs I1Is Sandy profile;shal- Drainage
& sand 15 to 40" gravel & Vis IVe low over gravel &
sand VIiw VIw  sand in places;
flooding;seasonal
high water table
to Gravel 80 below 20-40" over Moderate Very rapid Good Low and 11le s
| & sand 20-40" gravel & to rapid medium 1I1s Ile Frosion;moderately Cross-slope opera-
sand Ve Ve deep over gravel & tions;residue mgmt;
sand;seasonal flow- cropping sequence;
ing water table irrigation mgmt;
rangeland mgmt.
Gravel 20-35 in 20-40" over Moderate Very rapid Good Low and Ille 1Is
§ sand profile in gravel § medium 111s 11Te Erosion;moderately Cross-slope opera-
places; 80 sand Ve IVe deep over gravel tions;residue mgmt;
below 20-40" and sand cropping sequence;

3
|
=

irrigation mgmt;

rangeland management
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Soil Association Classification Per- Position Soil Characteristics
cen
Soil Freeze lgeil on Coarse Fragments
Map Eleva- free Major land Great Group 2/ of Parent Texture Texture |
Groups  Sym. _tion Precip. Season use or_Subgroup Family Series~  Assn. landscape Material Surface Soil Subsoil Kind Percent Py
Feet Inches Days
9 2,950- 14-18 85-125 Cropland Typic Fine-loamy, mixed Yeoman 30 Uplands Glacial CGravelly Gravelly Cobbles, 20-35 in :
3,200 (cereals § Cryoborolls (nearly till Joam or loam or gravel profile in
level to loam loam G sand places; 80
dryland rolling below 40-60"
(cereals, morainic)
potatoes,
pasture, Typic Mixed, frigid Blanchard 15 Terraces Glacial Loamy fine Loamy Sand -
hay & some Ustipsamments (dunelike) outwash sand or fine ‘I
fruits § fine sand sand or 5
vegetables) fine
irrigated sand
Rangeland
Typic Coarse-silty, Creston 10 Terraces Lake Silt loam Silt loam None - 0
Haploborolls mixed Sediments i
|
Typic Coarse- loamy, Kalispell 10 Fans and Glacial Loam or Loam or Gravel  20-35 in
Haploborolls mixed terraces outwash  gravelly gravelly & sand profile in
loam loam places; 80
below 40-60"
Fluventic Coarse- loamy over Kiwanis 5 Flood Alluvium Loam or Fine Gravel B0 below
Haploborolls sandy or sandy- plains & over fine sandy sandy & sand  20-40"
skeletal, mixed terraces glacial loam loam
outwash
10 3,000- 20-35 70-115 Forest land
5,000
Cropland Cryoboralfs Loamy-skeletal, - 100 Uplands & Glacial -~ - -
(hay, pas- plus mixed & ashy terraces till &
ture, Cryothods over loamy (hills) outwash
cereals § mixed nearly level
some tree to gently
§ cane sloping
fruits)-
dryland
Very deep 11 5,000- 16-24 50-90 Rangeland Mallic Fine, mixed bonald 25 Fans and Glacial Loam Clay or Gravel 20-35 below
cold soils 6,000 Cryoboralfs terraces till gravelly & sand 10" 3n
with loamy Cropland clay places
profiles on (hay and
gentle to pasture)-
steep slopes some
irrigated
Argic Fine- loamy, Philipsburg 15 Fans and Glacial Clay loam Gravelly Gravel 20-35" below
Cryoborolls mixed terraces till clay & sand 10"
loam
Cryic Fine-loamy, Pintlar 10 Fans and Glacial  Loam Gravelly Gravel 20-35 below |
Paleborolls mixed terraces till loam & sand o
Typic Sandy-skeletal, Bearmouth L] Fans Glacial Gravelly Gravelly Gravel § 20-35 in
Cryoborolls mixed outwash loam loamy sand § profile;
sand cobbles 80 below
10-20"
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Soil Characteristics

Coarse Fragments

Soil Qualities a

Total Avail-
able Water-

nd Interpretations

nge of:
Major Capability

Texture Permeability Permeability Drainage holding Subclass / Major Soil Suitable Land Treat-
Subsoil Kind Percent Profile Depth Subsoil Substream Class Capacity Dryland m{.-za‘i Problems  ment and Structures
Gravelly Cobbles, 20-35 in 40-60" over Moderate Very rapid Good Low to Ilc,11le IVe Erosion; Cross-slope opera-
loam or gravel profile in cobbles & high I11s,Ive Ille gravelly pro- tions;residue mgmt;
loam & sand places; 80 gravel Vle,VIs Ive file in cropping sequence;
below 40-60" places irrigation mgmt.
Loamy Sand - - Very rapid Very rapid Good Low 1vs,Vie Ills Erosion;mod- Cross-slope opera-
fine 11le erately deep tions;residue mgmt;
sand or Ive over gravel§ cropping sequence;
fine sand;sandy irrigation mgmt.
sand profile;
droughtiness
Silt loam None - 60"+ Moderate Moderate Good High Ilc,I1le Ile,llc Erosion Cross-slope opera-
Ive Ille tions;residue mgmt;
1ve cropping sequence;
irrigation mgmt.
Loam or  Gravel 20-35 in 40-60" over Moderate Very rapid Good Low to Ilc,IIle  Iic, Erosion; Cross-slope opera-
gravelly & sand profile in gravel § high Ve iile, gravelly pro- tions; residue mgmt;
loam places; 80 sand Ive file in cropping sequence;
below 40-60" places irrigation mgmt.
Fine Gravel 80 below 20-40" over Moderately Very rapid Moderately Low 1lle I1s Erosion;mod. Cross-slope opera-
sandy & sand  20-430" gravel & rapid good Tlls Ille deep over tions;residue mgmt;
loam sand Ive gravel&sand; cropping sequence;
seasonal irrigation mgmt.
flowing
water table;
droughtiness
» -- 10-40" over Moderate Good High Vie -- Erosion; Continued forest
cobbles,sand Vis stony Sub- land mgmt;cross-
and gravel soil slope operations;
residue mgmt;
Ccropping seguence
Clay or sravel  20-35 below 60"+ Slow Slow Good Medium & Ve Ve Erosion;clay Rangeland mgmt;
gravelly & sand 10" in High Vie subsoil;acid cross-slope Opers;
clay places surface soil residue mgmt;Lrop-
: ping sequence;sub-
surface tillage;
irrigation mgmt.
Gravelly Uravel 20-35" below 60"+ Moderately Moderately Good Medium Ive Ive Erosion; Rangeland mgmt;
clay & sand 10" slow slow vie calcareous cross-slope opers;
loam subsoil residue mgmt;crop-
ping sequence;
irrigation mgmt.
Gravelly Gravel 20-35 below 60"+ Moderate Moderate Good Medium 1ve Ve Erosion Rangeland mgmt;
loam & sand 10" Vie cross-slope opers;
residue mgmt;crop-
ping Sequence;
_irrigation mgmt.
1y Gravelly Gravel § 20-35 in 10-20" over Very rapid Very rapid Good Low Vis 1Vs Shallow over Rangeland mgmt;
loamy sand § profile; cobbles, cobbles,gravel residue mgmt;
sand cobbles 80 below gravel & & sand;gravel- irrigation mgmt.
10-20" sand ly profile;
droughtiness
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Soil

Map
Groups. Sym.

Moderately
deep very

cold soils

with stony,

loamy pro-
files soils
on moderate

to very steep

slopes.

Moderately

deep to
very deep
soils with
loamy and
clayey sub-
soils on
gentle to
aoderate
slopes.

Soil Characteristics

Soil Association Classification Per- Position
ceng;
Freeze age=’ on Coarse Fragments
Eleva- free Major land Great Group 2/ of Parent Texture Texture
tion Precip. Season use or Subgroup Family Series=  Assn. Landscape Material Surface Soil Subsoil Kind Percent Profile Depth
Feet Inches Days
12 3,000- 20-60 30-95 Forest Inndi/ Cryoboralfs Fine-loamy to loamy -- 100 Valleys § Glacial -- -- — e 40-60" over
8,000 skeletal, mixed uplands till,acid bedrock
Rangeland and (moderately ignitious
steep or & sedi-~
Cropland Cryothods hilly) mentary
(limited) rock
13 2,000- 20-35 70-120 Forest land Abruptic Fine, mixed Tenibac 25 Terraces Lake Silt loam Clay None  -- 60"+
2,900 Andic sediments loam
Paleboralfs
Cropland (hay, Typic Coarse-loamy over Cabinet 15 Terraces Lake Silt loam Silty None -- 20-40" over
pasture, .laplorthods clayey, mixed, sediments clay clayey
cereals & frigid material
seed potatoes)
10% irrigated
Typic Sandy, mixed, Selle 15 Terraces Eolian Fine sandy Loamy None - 60"+
Haplorthods frigid (dunelike) material loam fine
sand
Typic Ashy, loamy, Waits 15 Uplands Glacial Stony Stony Gravel, 20-35 in  40-60" over
Vitrandepts mixed, frigid (hills- hill silt silt cobbles profile; gravel
moderately loam loam & ‘tones 80 below
§ steeply 40-60"
sloping)
14 1,700-  19-32 100-140 Forest land Hapludic Fine, Porthiil 30 Terraces Lake Silt loam Silty Nonme == 10-20" over
2,500 Eutroboralfs montmorillonitic sediments clay clayey
Cropland material
(hay, pas-
ture and
cereals)-
5% irri- Typic Coarse-loamy over  Bonner 25 Terraces Glacial  Loam Loam Gravel 80 below 20-40" over
gated Haplorthods sandy or sandy- outwash & sand  20-40" gravel and
skeletal, mixed, sand
frigid
Alfic Fine-silty, mixed, Mission 20 Terraces Lake Silt loam Silty None - 60"+
Fragiorthods frigid sediments clay
loam
Alfie Mixed, frigid Elmira 15 Sand dune- Sand Loamy sand Sand None - 60"+
Xeropsamments land on
terraces
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| Characteristics Soil Qualities and Interpretations

sandy profile

otal Avail- ange of:
Coarse Fragments able Water- Major Capability A ;
fure Permeability Permeability Drainage holding Subclass / Major Soil Suitable Land Treat-
0il Kind Percent Profile Depth Subsoil Subs tream Class Capacity F-T—'_-Jezlmh-n gate Problems  ment and Structures
o - 40-60" over Moderate -- Good Medium Vie -- Erosion with Continuing forest
bedrock Vils severe cover land mgmt; Cross
disturbance slope operations
= 2 ; ilc 1lc Frosion;per- Forest land mgnt;
Naone = L ﬂ;w:i:m!ely Siow God High llvle Ile Z:Za ::tl: r::idue mg;nl’?ﬁrop-
| Ve Ve table in ping sequence;sub-
Ve e spring;soil  surface tillage;
s slippage irrigation mgmt.
Bty None -- 20-40" over Slow Slow Moderately Medium Ive Ve Erosion;perched  Forest land mgot;
clayey good Vs ‘.\5 water tablg in residue mgmt;crop-
material Vie Vle  spring; soil ping sequence;
slippage ;mod. irrigaved mgmt.
deep over clayey
material
None  -- 60"+ Very rapid Slov in Excessive Low Ile Ils Erosion; Forest land mgmt;
underlying Ille Ille sandy residue mgmt;crop-
lake sedi- Ve Ive profile ping sequence;
ments Vie irrigation mgmt.
ony Gravel, 20-35 in 40-60" over Moderate Very rapid Good Low and IIls,I11le Ilc Erosion; Forest land mgnmt;
a cobbles profile; gravel medium IVe, Vle, Ille stony cross-slope opers;
! § stones 80 below VIIs Ive profile residue mgmt;crop-
40-60" ping sequence;
irrigation mgmt.
Ity None -- 10-20" over Slow Very slow Good Low Ills Illc Erosion;shallow C(ross-slope opers;
clayey Ve IVe over clayey residue mgmt;crop-
material material ping sequence;irri-
gation mgmt;forest
land mgmt.
Gravel 80 below  20-40" over Moderate Very rapid Good Low and 1ve IVe Erosion;moder- Forest land mgrt;
§ sand  20-40" gravel and medium Vs IVs  ately deep over residue mgmt.
sand Vie gravel & sand
ilty None - 60"+ Moderately Moderately  Good High 111s 11lc Erosion Cross-slope opers;
clay slow slow IVe Ve residue mgmt;crop-
ping sequence;irri-
gation mgmt; forest
land mgmt.
None - 60"+ Very rapid Very rapid Good Low Vis == Erosion; Forest land mgmt.
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Soil Association Classification Per- Position Soil Characteristics
cens;
Soil Freeze age~ on Coarse Fragments
Map  Eleva- free Major land Great Group 2/ of Parent Texture Texture :
Groups Sym. tion Pre;x . Season use or Subgroup Family Series™  Assn. Landscape Material Surface Soil Subsoil Kind Percent Profile Deglt,!
feet Inches e T AL | o R T e e
15 2,600- 9-14 90-110 Croplund(hay, Borollic Very fine, mixed Round Butte 30 Lake Lake Silt loam Clay None -~ 20-40" over
3,000 cereals, and Natrargids basins sediments laminated
pisture) - material
most ly
irrigated
Rangeland Ustollic Fine-silty, mixed, Lonepine 25 Terraces Lake Silt loam Silty None -~ 60"+
Haplargids mesic sediments clay 3
loam 4
4
Typic Prospect 15 Fans Glacial  Loam Loam None -~ 60"+
Haploborolls  Fine-loamy, mixed (short till
slopes)
Boralfic Fine, mixed McDonald 5 Fans Glacial Silt loam Gravelly Gravel 20-35 below 60"+ 1
Argiboralls (short till silty & sand 10" -
slopes) clay ‘}
loam
Typic Fine-silty, mixed Lambert 5 Eroded Lake silt loam Strati- None -- 60"+
Ustorthents calcareous, lake sediments fied
frigid basins silt &
fine
sand
16  2,800- 12-16 110-130 Cropland Typic Very iiine, mixed Post 35 Lake Lake Silt loam Clay None -- 60"+
3,000 (cereals, Natriborolls basins sediments
hay and
pasture)-
dryland
(cereals,
hay, pas- Pach:c Coarse-loamy, Flathead 15 Footslopes Glacial Loam or fine Loam or None -- 60"+
ture,pota- Haploborolls  mixe and till sandy loam fine
toesGsome terraces sandy
tree fruits loam
& vegetables)
irrigated
Rangeland
Boralfic Fine, mixed McDonald 10 Footslopes Glacial Silt loam Gravelly (Gravel 20-35 below 60"+
Argiborolis and fans till silty § sand 10"
(gently clay
sloping) loam
Typic Fine, mixed Crow 5 Lake Lake Silt loam Stlty None - 60"+
Eutroberalfs basins sediments clay
Mollic Ashy over sandy or Mires 5 Fans & Glacial Loam or Loam or Gravel 20-35 in 10-20" over
Vitrandepts sandy-skeletal, terraces outwash  gravelly gravelly & sand profile in  gravel
mixed, frigid loam loam places; 80

below 10-20"




- Continued
acteristics el = Soil Qualities and Interpretations
Total Avail- Range of:
Coarse Fragments able Water- Major Capability
o Permeability Permeability Drainage holding Subclass Major Soil Suitable Land Treat-
1 Kind Percent Profile Depth Subsoi [ Subs tream Class Capacity Drzlanﬂ ]rt:p!eﬁ‘ Problems ment and Structures
q
None -— 20-40" over Slow Very slow Good Low and IVe IVe  Erosion;clay & Cross-slope opers;
laminated medium 1Vs IVs alkaline sub- residue mgmt;crop-
material Vie Vle soil; soil ping sequence;sub-
slippage surface tillage;soil
amends;irrig. mgmt;
rangeland mgmt.
None -~ 60"+ Moderately Moderately Good High Ille Ilc  Erosion; soil Cross-slope opers;
slow I1lc Ille slippage residue mgmt;crop-
Ve 1ve ping sequence;irri-
Vie gation mgmt; range-
land mgmt.
None -- 60"+ Moderate Moderate Good High Ilc Ilc  Erosion;strong- Cross-slope opers;
1lle Ille 1y calcareous residue mgmt;crop-
Ive IVe  subsoil ping sequence;irri-
Ve Vie gation mgmt; range- A
land mgmt.
pelly Gravel 20-35 below 60"+ Moderately Moderately Good Medium Ilc Ilc  Erosion;gravel- Cross-slope opers;
It) & sand 10" slow slow 11le Iile 1y profile residue mgmt;crop-
Ive Ive  below 10" ping sequence;irri-
gation mgmt; range-
land mgmt.
gti- None -- 60"+ Moderately Moderately Good Medium Ve IIle Erosion; soil Cross-slope opers;
slow slow Vie IVe slippage; cal- residue mgmt;crop-
& Vile Vle careous ping sequence;irri-
gation mgmt; range-
land mgmt.
None  -- 60"+ Very slow Very slow Good Medium tile IVe Erosion; clay Cross-slope opers; 3
Ills IVs  subsoil; soil residue mgmt;crop-
1ve Vle slippage on ping sequence;sub-
Vie steep slopes surface tillage;
irrigation mgmt;
rangeland mgmt. 4
OF None -- 60"+ Moderate or Moderate or Good Medium and Ile 1Is  Erosion Cross-slope opers;
moderately moderately high 1lc llc residue mgmt;crop- 3
rapid rapid ille Ille ping sequence;irri- p
Ive Ve gation mgmt; range-
land mgmt.
11y (Gravel 20-35 below 60"+ Moderately Moderately Good Medium Ilc Ilc  Erosion; Cross-slope opers;
& sand 10" slow slow 1lle Ille gravelly pro- residue mgmt;crop-
Ve IVe file below ping sequence;irri-
1o gation mgmt; range-
land mgmt. 1
ity None  -- 60"+ Slow Slow Good Medium and Ils IIs  Erosion; Cross-slope opers;
high 1lle Ille clayey sub- residue mgmt;crop-
Ive IVe soil; soil ping sequence;sub-
slippage on surface tillage;irri-
steep slopes gation mgmt;range-
land mgmt. 3
or Gravel 20-35 in 10-20" over Moderate Very rapid Somewhat  Low Ve Ille Erosion; Cross-slope opers; 3
1ly & sand profll? in gravel excessive IVs I11s shallow over residue mgmt;crop-
places; 80 Vie Ve _ ~

gravel & sand; ping sequence;irri-
gravelly pro-  gation mgmt; range-
file in places; land mgmt.
droughtiness

below 10-20"




Table 45 - Continued
y Soil Association Classification Tt Per- Position Soil Characteristics :
] cen 1
Seil Freeze ué? an Coarse Fragments {
Map  Eleva- free Major land Great Group 2/ of Parent Texture Texture
Groups Sym. _tion Precip. Season use or_Subgroup _Family Series™ Assn. Landscape Material Surface Soil Subsoil  Kind Percent Profile Depth
Feet Inches Days £ |
Very deep 17 4,000- 12-15 85-100 Cropland Typic Fine-carbonatic Judith 30 Terraces Alluvium Loam Loam or Gravel 20-35 below 60"+ Mod
frigid soils 5,000 (hay, Calciborolls gravelly and 10" in |
with loamy pasture, loam sand places
and clayey cereals)-
subsoils on irrigated {
gentle to (cereals)- 1
- moderate dryland |
y slopes. 1
Rangeland Typic Fine, montmoril- Ekah 20 Uplands 01d Clay loam Clay None -~ 60"
Argiborolls lonitic (hills) alluvium loam s
3 (gently |
3 sloping to )
rolling) |
Abruptic Fine, montmoril- Coben 10 Uplands 01d Clay loam Clay None  -- 60"+ Sle
Argiborolls lonitic (hills) alluvium 1
(gently j
sloping to
rolling) ¥
Typic Fine-loamy, Martinsdale 10 Terraces Alluvium Loam Clay None -~ 60"+
Argiborolls mixed loam
Cumulic Fine-loamy, Straw 10 Flood Alluvium Loam Loam Gravel 80 below 40-60" over
Haploborolls mixed plains and 40-60" gravel
i sand
', Moderately 18 900. 12-16 120-150 Rangeland Alfic Sandy, mixed, mesic Marble 35 Terraces Sand Loamy sand Fine None  -- 60"+
e deep to 2,500 Xeropsamments sand
3 very deep
soils with
:::3:;1’; Forest land
profiles on Entic Sandy-skeletal, Springdale 30 Terraces Glacial Gravelly Graveliy Gravel 20-35 in 20-30" over
soderate to Haploxerolls mixed, mesic outwash s:)::y loamy & sand profile,80 £n:el and
steep slopes. sand below 20-30 5*™
Typic Loamy-skeletal, Speigle 20 Uplands Loess & Very stony very Stones, 35- "
Haploxerolls mixed, mesic (colluvial l_msic silt loam stony (obl‘;l:s: pm;‘-?l:n Bo%s
slopes) igneous silt § gravel
colluvium loam
Moderately 19 2,200- 18-22 120-150 Cropland Fine-silty, Naff 55 Uplands Loess Silt loam Silty None - 60"
deep and 2,900 (cereals,peas, Typic mixed, mesic (rolling chy-
very deep grass seed § Argixerolls hills) loam
soils with lentils) -
silty pro- dryland
files on
moderate to Rangeland Boralfic Fine-silty, Thatuna 20 Uplands Loess Silt loam Silty " e
steep slopes. Argixerolls mixed, mesic (steep hills- clay o zz;;g:tc:::ly §i
Forest land north slopes) loam clay
Typic Fine-silty, Palouse 10 Uplands Loess Silt loam Silt None -- 60"+
Haploxerolls mixed, mesic (rolling) loam
Cumulic Fine-silty, Caldwell 4 Flood Alluvium Silt loam  Silty e 60"+
Haploxerolls mixed, mesic plains clay
(Haplaquolls) loam
Typic Fine, Latah s Flood Alluvium Silt loam  sjilty None 20-30"
. s ek % ¥ o - over
Argialbolls ::::onuomnc, plains ::; or compact clay
Mollic Fine, Garfield 3 Uplands Loess Silty clay Silty Nome - P
Haploxeralfs montmorillonitic, (ridgetops) loam or clay loam
mesic silty clay or silty
clay
-
\
ks ey s
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pistics

Soil Qualities and Interpretations

Total Avail- ange of:
se Fragments able Water- Major Capability .
| Permeability Permeability Urainage holding Subclass 6/ Major Seil Suitable Land Treat-
1 Percent  Profile Depth _ Subsoll  _Substream _Class ~ Capacity TDryland [rrigated~ Problems aent and Structures
vel 20-35 below 60"+ Moderate Moderate Good Medium and lle llc Erosion; cal- Cross-slope opers;
g 10" in high Ille Ille careous sub- residue mgmt;crop-
places Vie Ive soil ping sequence;
Vie irrigation mgot;
rangeland mgmt .
-- 60"+ Moderately Moderately Good High 1le Ille Erosion; cal- Cross-slope opers;
slow slow Ille 1ve careous sub- residue mgmt;crop-
Ve soil ping sequence;
irrigation mgmt;
3 rangeland mgmt.
‘Ione -- 60"+ Slow Slow Good High Ile 11le Erosion;clayey Cross-slope opers;
Ille Ive and calcareous residue mgmt;crop-
Ve subsoil ping seq;subsurface
tillage;irrigation
mgmt ; rangeland mgmt .
| None -- 60"+ Moderately Moderately Good High Ilc Ilc Erosion; cal- Cross-slope opers;
slow slow 1lle Ille careous sub- residue mgmt;crop-
Ive Ive so0il ping sequence;
irrigation mgmt;
rangeland mgmt.
‘Gravel 80 /clow 40-60" over Moderate Very rapid Moderately Medium and Ilc Ilc Erosion; deep Residue mgmt;
and 40-60" gravel good high I1le over gravel; irrigation mgmt.
sand calcareous
subsoil
- 60"+ Very rapid Very rapid Excessive  Low Vils - Erosion; sandy Rangeland management
profile;droughti-
ness
b 20-30" over 4 2 3
. :nvel ZU-S_S ”f gravel and Very rapid Very rapid Excessive  Low Vis -- Erosion; mod. Rangeland § forest
¥ sand profile;80 i deep over gravel land management
. below 20-30! & sand;gravelly
" profile
. Stones, 35-80 in 60"+ Moderate Moderate Good Low VIIs -- Erosion;stony Forest land mgmt.
cobbles, profile profile;steep
gravel slopes
. None -~ 60"+ Moderately Moderate & Good High Ile - Erosion Cross-slope opers;
1 slow moderately IIle residue mgmt;crop-
slow Ve ping sequence
| None -- 30-40" over Slow Slow Moderately Medium 1le -~ Erosion; Cross-slope opers;
compact silty good Ille deep over clayey residue mgmt;crop-
clay IVe material ping sequence
- None  -- 60"+ Moderate Moderate & Good High Ile - Erosion Cross-slope opers;
moderately I1le residue mgmt;crop-
slow Ve ping sequence
- None -~ 60"+ Moderately Moderately Somewhat High 1w - High seasonal Drainage
Slow slow or poor water table
impervious
None  -- 20-30" over Slow Slow Somewhat Medium 11w -- Wetness;moder- Drainage
compact clay poor ately deep over
clayey material
. None  -- 60"+ Moderately Moderately Good Medium & Ive -- Erosion;clayey Permanent cover
slow or slow slow or slow high Vie profile




8 of 10 Table 45 - Continued
Soil Association Classification Per- Position Soil Characteristics
soil Freeze c.:!]
= " a8 on Coarse Fragments
P 's“l’ E::: it s:rn Major land  Great Group 2 of Parent Taxtune Toxture
broups S _E-TTEHTQE —5:—‘95 use or Subgroup __ Family Series Assn. Landscape Material ‘Surface Soil Subsoil Kind Percent  Profile De
20 1,800- 15-18 110-120 Cropland Typic Fine-silty, mixed, Athena 60 Uplands Loess Silt loam Silt loam None -~ 60"+
2,200 (cereals § Haploxerolls mesic
peas)-dryland
(alfalfa,
cereals and Typic Fine-silty, mixed, Lance 10 Uplands Loess § Silt loam Silt loam None -~ 60"+
pasture) - Xerorthents calcareous, mesic (ridgetops  lacustrine (laminated)
irrigated and south material
sloves)
Rangeland
3 Calcic Fine-silty, mixed Reardan 10 Footslopes Loess Silt loam Silty None -~ 20-30" over
Argixerolls mesic (gently clay loam clayey
sloping) material
K- Typic . " 9
Haploxerolls  Fine-silty, mixed, Tucannon 5 Uplands Loess & Silt loam Silt loam Nome -~ 30-40" over
(Pachic) mesic (south basic bedrock :
L slopes) igneous
rock
4 Cumulic Coarse-silty, Mondovi 2 Flood Alluvium Silt loam Silt loam None -- 60"+
Haploxerolls mixed, mesic plains
21  2,200- 20-26 100-140 Cropland Abruptic Fine, Nez Perce 40 Uplands- Loess Silt loam Clay or None we 20-35" over
3, (cereals,peas, Palexerolls montmorillonitic, hills(near- silty clayey
hay,pasture, (Paleudolls) mesic ly level & clay material
§ grass seed) gently
dryland sloping
) (alfalfa,hay, Ultic Fine-loamy,mixed, Larkin ] 3
& pasture)-  Argixerolls  mesic 15 :l‘:i;:‘::entlyl'““ Siit loss :;:;‘ Bome - e
! irrigated Gmoderately loam
A Forest land sloping)
Rangeland Typic Coarse-loamy, Bernhill 15 Uplands- Glacial loam or Gravelly  Sand § 20-35 below 20-40" over
Xerochrepts mixed mesic hills(steep hill silt loam loam gravel 10" in pro- gravel
& hilly) file; 80
below 20-40"
Typic Fine-loamy, Tekoa 15 Uplands- Acid Gravellv Gravelly Gravel 20-35 in 20-40"
Argixerolls mixed, mesic hills(steep igneous  loam clay & sand profile bedrock
3 and hilly) rock loam
Lithic Loamy-skeletal, Lacy 5 Uplands- Loess § Stony loam Extremely Stones, 35-80 in 10-20" ©
Argiudolls mixed, mesic hills basic stony cobbles profile bedrock
(Argixerolls) (gently to igneous clay § gravel
steeply rock loam
i sloping)
3 Typic Fine Latah s § =
1 Argialbolls  montmorillonitic, L e Alioeim UL Gee £ Nome - 20-30" @
mesic P compact
22 2,200- 25-35 80-110 Forest land Hapludalfs Fine-silty, mixed, -- Tands-—  Loess - - -- -- 20-60"+
3,500 frigid § ashy over hills{gently clayey
rigid & moderatel i
3 Cropland (hay, and loany, frigi slopi:g) e material
3 pasture, and
cereals) -
h dryland Cryandepts
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Loarse Fragments able Water- Major Capability
% < . P bility P bility Drai holding Subclass Major Soil Suitable Land Treat-
- ercent rofile Depth Subsoil Substream Class Capacity Dryland !rﬂptw Problems ment and Structures
- 60"+ Moderate Moderate Good High 1le,llle, Ile Erosion; free Cross-slope opers;
1Ve,Vle 1lle lime below 30" residue mgmt;crop-
in some areas ping sequence
1 b 60"+ Moderately  Moderately  Good Low and Ive -- Erosion;cal- Permanent cover
slow slow Medium careous
laminated
profile
‘1 - 20-30" over Moderately Slow Good Medium and Ile 1le Erosion;moder- Cross-slope opers;
g clayey slow high 1lle Ille ately deep over residue mgmt;crop-
material clayey material ping sequence;sub-
3 surface tillage
None .- 30-40" over Moderate Impervious Good Low and Ille 1lle Erosion;moder- Cross-slope opers;
bedrock medium ately deep over residue mgmt;crop-
bedrock ping sequence
None  -- 60"+ Moderate Moderate or Moderately High Ile 1lc Frost hazard Residue management
impervious good
None  -- 20-35" over Slow Slow Moderately Medium and 11w Iw Erosion;moder- Cross-slope opers;
clayey good high 11le IIle ately deep over residue mgmt;crop-
material Ve 1ve clayey material ping sequence; sub-
surface tillage
None  -- 60"s Moderate Moderate Good High Ille Ille Erosion Cross-slope opers;
1vVe Ive residue mgmt;crop-
Vie Vie ping sequence;
forest land mgmt.
Sand § 20-35 below 20-40" over Moderate Very rapid Good Low and 1le 1le Erosion;moder- Cross-slope opers;
gravel 10" in pro- gravel medium I1le Ille ately deep over residue mgmt;crop-
file; 80 IVe 1ve gravel;gravelly ping sequence;
below 20-40" Vie below 10" in forest land mgmt.
profile
| Gravel 20-35 in 20-40" over Moderately Impervious Good Low Ive = Erosion;moder- Cross-slope opers;
& sand profile bedrock slow Vie ately deep over residue mgmt;crop-
bedrock;gravelly ping sequence;
profile forest land mgmt.
Stones, 35-80 in 10-20" over Moderately Impervious Good Low Vis £ Shallow over Rangeland mgmt.
. cobbles profile bedrock slow VIIs bedrock;stony
& gravel profile
None  -- 20-3G" over Slow Slow Somewhat Medium 11w -- Wetness ;moder- Drainage
compact clay poor ately deep over
- -- 20-60"+ over Moderate -- Good and Medium “Vis -- rosion;moder- Continu orest
clayey moderately ately deep over land mgmt;cross-
material good clayey material slope opers;resi-

due mgmt ;sub-
surface tillage;
cropping sequence.




‘lable 45 - Continued

Soil Association Classification Per- Position “Boil Characteristics —a
c-ns
Soil Freeze qu on Coarse Fragments
Map Eleva- free Major land Great Group 2 of Parent Texture Texture Perm
Groups  Sym. _tion Precip. Season use or Subgroup Family series?  Assn. Landscape Material Surface Soil Subsoil Kind Percent  Profile De 5
Feet Inches Days
Shallow to 23  2,500- 10-18 70-110 Rangeland Lithic Loamy-skeletal, Cheadle 35 Uplands Sedi- Stony loam Stony Stones, 20-35 in 10-20" over Mody
deep soils 4,000 Cryoborolls mix (steep and mentary loam cobbles profile bedrock
with stony, Forest land hilly) rock § gravel
gravelly
:‘;::: E:"‘ Cropland (hay, Pachic Marcetta 10 Uplands Sedi- Gravelly Very Stones, 20-35 in  40-60" over  Modi
2 moderate pasture, Cryoborolls Loamy-skeletal, (steep and mentary loam gravelly cobbles profile bedrock
K cereals and mixed hilly) rock or stony § gravel
t to steep some vege- Toss |
Hiopes. tables § tree |
fruits)-irri- |
gated(cereals)- Ustallic Fine-silty, mixed, Lonepine 10 Terraces Lake Silt loam or Silty None - 60"+ Mody
- dryland Haplargids mesic (gently sediments very fine clay sla
sloping) sandy loam loam
2 1
Typic Loamy-skeletal, Garlet S Uplands Sedi- Very stony Very Stones, 35-80 in 40-60" over Rapi
Cryochrepts mixed (steep and mentary sandy loam stony cobbles profile bedrock
hilly) rock sandy & gravel
Torriorthentic Sandy-skeletal, Dominic 5 Fans, Glacial Very iom |
Haploborolls  mix terraces & outwash cobbly sandy Very cob. Cobbles, 35-80 in 10-20" over Vq
3 £lood loam bly or gravel &profile;80 gravel § sand 1
plains gravelly sand below 10-20" 1
loamy |
sand |
Shallow cold 24 4,000- 13-16 70-95 Rangeland Lithic Clayey-skeletal, Maginnis 25 Uplands Sedi- Clay loam Very Gravel 35-80 below 10-20" over Mod:
. soils with 5,500 Haploborolls montmorillonitic (steeply mentary gravelly 10" bedrock slo
: rocky, loamy rolling) rock clay ]
profiles on loam
strong to
extremely steep Typic Loamy, mixed, cal- Cabba 23  Uplands Sedi - Loam Loam None  -- 10-20" over Mod
slopes. Ustorthents careous, frigid, (steeply mentary soft silty
shallow rolling) rock shale
Lithic Loamy-skeletal, Spring Creek 15 Uplands Sedi- Loam Very Stones, 35-80 below 10-20" over M
Haploborolls mixed (steeply mentary gravelly cobbles, 10" bedrock
rolling) rock & stony § gravel
loam
Typic Fine-loamy, mixed Quigley 12 Fans, foot- Alluvium Loam Loam None  ~- 60"+ l(q
Haploborolls slopes, & & sedi-
swales mentary
rock
25  6,000- 30-80 0-50 Other Ceyochrepts -- -- 100  Uplands Sedi- -- -- - ~- 10-60" over
10,000 4/ (steep mentary bedrock
Forest land— and mountains) & ig-
neous rock
Rangeland Rockland & volcanic
ash
Moderately 26 1,700- 15-60 0-120 Forest Cryondepts Ashy over loamy § -- 100 Uplands-mtns Acidic -- -- .- .- 40-60" over
deep and 10,000 land 4/ and coarse to loamy- (mountain igneous bedrock or
deep soils Cryochrepts, skeletal, mixed, slopes) and rock, gla- gravel
stony, Cryothods frigid terraces cial till
loamy pro- volcanic
files high ash § sedi-
in quartz on mentary
strong to rock
extremely
steep slopes.




ab
Permeability Permeability Drainage holding Major Soil Suitable Land Treat-
Percent  Profile Depth __ Subsoil _ Substream _ Class ~ Capacity _Problems ment and Structures )
A——— L
> 20-35 in 10-20" over Moderate Impervious  Good Low Vle, - Erosion;shallow Rangeland and
les profile bedrock Vile over bedrock; forest land mgmt.
ravel VIils stony profile 1
» 20-35 in 40-60" over Moderate Impervious Good Low Vie -- Erosion;stony Rangeland §& forest
l“l profile bedrock VIIs profile land management
e
-~ 60"+ Moderately Moderately Good High Ille Ilc Erosion;soil Cross-slope opers;
slow slow Illc 1l1le slippage residue mgmt;crop-
Ve ping sequence;irri-
gation mgmt;range-
land management
S, 35-59 in 40-60" over Rapid Impervious Excessive Low Vile -- Erosion;stony Forest land 3
b lt:l profile bedrock VIls profile management
les, 35-80 in 10-20" over Very rapid Very rapid Good Low Vis 11le Erosion;shallow Rangeland & forest
el & profile;80 gravel § sand I1ls over gravel and land mgmt;residue
d below 10-20" Ve sand;cobbly pro- mgmt;irrigation
file;droughtiness mgmt.
1 35-80 below 10-20" over Moderately Impervious Good Low Vie -- Erosion;shallow Rangeland
10" bedrock slow Vile over bedrock; management
gravelly
profile
- 10-20" over Moderate Impervious Good Low Vile -- Erosion;shallow Rangeland
soft silty Vliis over bedrock management
shale
s, 35-80 below 10-20" over Moderate Impervious Good Low Vie -- Erosion;shallow Range land
les, 10" bedrock Vile over bedrock;gravelly management
gravel profile; calcareous
I, subsoil
|
-- 60"+ Moderate Moderate Good High Ille -- Erosion; cal- Rangeland
1ve careous below 15" mgmt ;residue 3
| Vie management
B~ E
r S 10-60" over Moderate to -~ Good to Medium Ville -- Cold climate; == 3
| bedrock impervious poor VIlIs high elevations;
| steep slopes
|
= 40-60" over Moderate - Good Medium Vie -- Erosion; Continued
bedrock or Vile stony profile forest land
gravel management

e
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Soil Association TR e S01T URATacyerysYICY
centy
Soil Freeze age~ on Coarse Fragments
Map Eleva- free Major land Great Group 2 of Parent Texture Texture y
Groups Sym. _tion Precip. Season use or Subgroup Family series?/ Assn. Landsca Material Surface Soil Subsoil Kind Percent Profile D
e Tt hckee Do Serfes™ fssn. ladscape Imtere BRI === Fegoent ‘
Shallow to 27 5,000- 20-50 30-90 Forest Cryandepts Coarse-loamy, -- 100  Uplands-mtns Acidic - - - - zo;w k“
moderately 10,000 land 4/ and mixed (steeply igneous bedroc!
deep very Cryochrepts, sloping) rock
cold soils Cryothods
with gravelly,
loamy profiles
on strong to
extremely
steep slopes.
28 5,000~ -20  50-90 Rangeland Cryoboralfs, Fine loamy to -- 100  Uplands @cidxc - == — P 10-60" o
6,500 A o 4 3 o sandy-skeletal, (hilly) igneous bedrock
Forest hnd—-/ - mixed rock
Cryothods
Cropland
(hay and
pasture)-
dryland &
irrigated
29 5,500- 18-30 50-80 Forest hndﬂ Cryoboralfs Fine-loamy to - 100 Uplands Acidic - - s - 10-60" over
8,000 loamy-skeletal, igneous bedrock
Rangeland and mixed rock
Cropland Cryothods
(limited
5 to some
hay)

1/ Based on data summarized during 1966.

§/ Only soil series names that have a status as reserved, tentative, or established are listed.

3/ Differences of total percentage in each soil association from 100 percent are inclusions of other soils and land types.

3/ For the upland forest soils, the above characteristics and qualities have been extended from a limited amount of survey data.
Additional data and land use interpretations for forest soils are available in the Forest Land section of Appendix VIII, Land
Measures and Watershed Protection. These areas include National Forest and adjacent non-Federal forest lands.

5/ Miscellaneous land types.

6/ Presently irrigated cropland.

SOURCE: National Cooperative Soil Survey.

f
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T URITICIITIS Y
Coarse Fragments

etur:

Bo]] Kind Percent

Permeability Permeability

Total Avail-
able Water-

nterpre ons

€ of

r Major Cuplhi.lity
Drainage holding Subclass

Major Soil

Suitable Land Treat-

Profile Depth Subsoil Subs tream Class Capacity Dryland ln-tpted‘—’/ Problems ment and Structures
| - - 20-60" over Moderate - Good Medium Vie Erosion; Continued
bedrock to rapid Vile moderately deep forest land
over bedrock managewent
F ne =% 10-60" over Rapid - Good Medium Vie Erosion; Continued
bedrock Vile shall over bedrock; rangeland &
Vils gravelly profile forest land
managerent
-- - s 0-60" " iy ) ; :
l:ed::ckw" e Gidod Medium Vie - Erosion; Continued forest
“;: i: g;;:’“)’ Pro- & rangeland mgmt.
ay




Table 45 contains information about each soil association
shown on figure 7. The symbol listed in the second column on the
table is the same symbol shown on the Soil Association Map.

The table is organized to show land characteristics, and
the characterististics, qualities, and some interpretations of
soil series representing the dominant and the contrasting kinds of
soil in each association. The first six columns show some general
land characteristics for each soil association. The next 11 columns
show characteristics (permanent soil facts) of individual key soil
series that represent dominant and contrasting soils. The follow-
ing four show qualities inferred from the characteristics of these
soils, and the last four columns show interpretations concerning
agricultural use based upon the foregoing soil characteristics and
qualities. All of the representative soil series listed have status
in classifications. A blank space in the soil series column indi-
cates that the soil series name has no classification status.

The "soil groups' column shows soil associations that
contain soils having broad similarities in some important charac-
teristics, frequently identified with a position on the landscape.

The ''percentage of association' column shows the extent of
each soil in an association. Differences of the total soil per-
centage in each association from 100 percent are inclusions of
other soils and land types. For example, association 11 lists a
total of only 55 percent. Knowledge of this area is limited, so
45 percent of the area consists of inclusions of soils that have
not been defined.

Terms listed for permeability of water through the subsoil
and permeability of substratum are:

Very rapid: Over 10 inches per hour,

Rapid: 5 to 10 inches per hour,

Moderately rapid: 2.50 to 5 inches per hour.
Moderate: 0.8 to 2.5 inches per hour.
Moderately slow: 0.2 to 0.8 inches per hour.
Slow: 0.05 to 0.2 inches per hour.

Very slow: Less t<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>