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This is a publication of the National Cooperative Soil Survey, a joint effort of the United States
Department of Agriculture and agencies of the States, usually the Agricultural Experiment Stations. In
some surveys, other Federal and local agencies also contribute, The Soil Conservation Service has lead-
ership for the Federal part of the National Cooperative Soil Survey. In line with Department of Agri-
culture policies, benefits of this program are available to all who need the information, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1970-73. Soil names and de-
scriptions were approved in 1974, Unless otherwise indicated, statements in the publication refer to con-
ditions in the Area in 1974. This survey was made cooperatively by the Soil Conservation Service, the
Bureau of Indian Affairs, the University of Idaho College of Agriculture, the Idaho Agricultural Exper-
iment Station, the Boundary Soil Conservation District, and Boundary County.

Soil maps in this survey may be copied without permission, but any enlargement of these maps
could cause misunderstanding of the detail of mapping and result in erroneous interpretations. Enlarged
maps do not show small areas of contrasting soils that could have been shown at a larger mapping scale.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

that can be applied to managing farms,
ranches, and woodlands; to selecting sites for
roads, ponds, buildings, and other structures;
and to judging the suitability of tracts of land
for farming, industry, and recreation.

Locating Soils

All the soils of the Boundary County Area
are shown on the detailed map at the back of
this survey. This map consists of many sheets
made from aerial photographs. Each sheet is
numbered to correspond to a number on the
Index to Map Sheets.

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

Finding and Using Information

The “Guide to Mapping Units” can be used to
find information. This guide lists all the soils
of the area in alphabetic order by map symbol
and gives the capability classification of each.
It also shows the page where each soil is de-
seribed and page for the woodland and wildlife
suitability group to which the soil has been
assigned.

Individual colored maps showing the relative
-suitability or degree of limitation of soils for
many specific purposes can be developed by
using the soil map and the information in the

text. Translucent material can be used as an
overlay over the soil map and colored to show
soils that have the same limitation or suitabil-
ity. For example, soils that have a slight limita-
tion for a given use can be colored green, those
with a moderate limitation can be colored
yellow, and those with a severe limitation can
be colored red.

Farmers and those who work with farmers
can learn about use and management of the
soils from the soil descriptions and from the
descriptions of capability units and woodland
groups.

Foresters and ranchers can refer to the sec-
tion “Woodland,” where the soils of the area
are grouped according to their suitability for
trees and grazing.

Game managers, sportsmen, and others can
find information about soils and wildlife in the
section “Wildlife.”

Community planners, engineers, and build-
ers can read about soil properties that affect
the choice of sites for community development,
sanitary facilities, and recreation areas in the
sections ‘“Engineering” and ‘Recreation,”
which have tables that contain estimates of soil
properties and limitations that affect use.

Scientists and others can read about how the
soils formed and how they are classified in
'éhqlsection “Formation and Classification of the

oils.”

Newcomers in the Boundary County Area
may be especially interested in the section “Gen-
eral Soil Map” where broad patterns of soils
are described. They may also be interested in
the information about the area given at the
beginning of the publication.

Cover picture: Kootenai River flood plain and glaciated

mountains in the Boundary County Area, Schnoorson, Ritz,

DeVoignes, Pywell, and Farnhamton soils are on the flood

plain. Wishbone, Caboose, Artnoc, and Crash soils are on

the terraces. Pend Oreille, Kriest, Treble, and Idamont soils
and Rock outecrop are on the mountainsides,




Index to mapping units__________________
Summary of tables_______________________
How this survey was made________________
General soil map_________________________
1. Schnoorson-Ritz-Farnhamton
association ____________________
Rubson-Porthill association ______
Selle-Elmira association _________
Wishbone-Crash association _____
Pend Oreille-Rock outerop
association - ______________
6. Stien-Pend Oreille association ____
Deseriptions of the soils______________ ————
Artnoc series _ . oo
Bane series ___ .
Caboose series .o
Crash series - oo
DeVoignes series ___ oo
Elmira series _______ o ____.
Farnhamton series ____________________
Idamont series ________________________
Kriest series __ ..
Pend Oreille series _ oo
Porthill series _ o __.
Pywell series ..
Ritz series _ o
Rock outerop e oo
Rubson series o __
Schnoorson series _____________________
Seelovers series _____ .
Selle series _
Stien series o
Treble series o
Wishbone series . ___ o _______
Planning the use and management of the
soils _ e

GuR Do

Contents

DO 1 b e e pd el ek el et
SOW-ISD R R WNNOWWO-J-IJNSD CIGTLWW Do

DO DO DD N BN
= O DN DO

25

Capability grouping _.________________
Management by capability units _.____
Estimated yields _______________________
Woodland ____.___________
Kinds. of trees - _______ . ___________
Yields __ .
Production of wood crops - _______
Production of forage __._.___________
Woodland suitability groups —________
Wildlife —____ ..
Kinds of habitat _____________________
Habitat elements ____________________
Wildlife suitability groups . _______
Recreation ____________________________

Engineering

Sanitary facilities . __________
Building site development ___________
Construction materials __.___________
Water management _______________.__
Soil properties __________________________
Engineering properties —______________
Physical and chemical properties _______
Soil and water features ________________
Formation and classification of the soils___
Factors of soil formation ______________
Parent material ______ . __________
Plants and animals __________________
Climate ___ o

Relief

Time

Classification of the soils . ________
Climate ___ e
Literature cited__________________________

Glossary

Guide to mapping units________. Following

Issued March 1980



Index to Mapping Units

BA—Bane loamy finesand ____.__________
CA—Crash-Artnoc complex ______________
DR—DeVoignes-Ritz association _________
FA—Farnhamton silt loam ______________
PM—Pend Oreille-Idamont association ___
PR—Porthill silt loam __________________
PW—Pywellmuck ______________________
PY—Pywell-DeVoignes complex _._..._...__
RO—Ritz-Schnoorson complex ___________
RP—Rock outerop-Pend Oreille-Kriest

ii

complex

Page

10
11
13
15
16
17
17
18

19

RT—Rock outcrop-Treble complex ...

RU—Rubson silt loam __________
RW—Rubson-Porthill association
SA—Schnoorson-Ritz association
SE—Seelovers silt loam _________
SL—Selle fine sandy loam ______
SR—Selle-Elmira complex _..___
ST—Stien cobbly silt loam ______

SW—Stien-Pend Oreille association ______

WB—Wishbone-Caboose complex



Summary of Tables

Acreage and Proportionate Extent of the Soils (Table 1) ________________

Acres. Percent.

Building Site Development (Table 6) o .

Shallow excavations. Dwellings without basements. Dwellings
with basements. Small commerecial buildings. Local roads
and streets.

Classification of the Soils (Table 12) ___ .

Soil name. Family or higher taxonomic class.

Construction Materials (Table 7) oo .

Road fill. Sand. Gravel. Topsoil.

Engineering Properties and Classifications (Table 9) . _______________

Depth. USDA texture. Classification—Unified. AASHTO.
Fragments > 3 inches. Percentage passing sieve number—4,
10, 40, 200. Liquid limit. Plasticity index.

Freeze Dates in Spring and Fall (Table14) . __________________________

Probability. Minimum temperature.

Physical and Chemical Properties of Soils (Table 10) - __________________

Depth. Permeability. Available water capacity. Soil reaction.
Salinity. Shrink-swell potential. Risk of corrosion—Uncoated

steel. Conerete. Erosion factors—K. T. Wind erodibility group.
Recreational Development (Table 4) ________________________________

Camp areas. Picnic areas. Playgrounds. Paths and trails.

Sanitary Facilities (Table 5) oo

Septic tank absorption fields. Sewage lagoon areas. Trench

sanitary landfill. Area sanitary landfill. Daily cover for landfill.
Soil and Water Features (Table 11) ______ o

Hydrologic group. Flooding—Frequency. Duration. Months.
High water table—Depth. Kind. Months. Bedrock—Depth.
Hardness. Potential frost action.

Temperature and Precipitation Data (Table 18) .___.___________________
Water management (Table 8) . ______ o ___

Pond reservoir areas. Embankments, dikes, and levees. Aquifer-
fed excavated ponds. Drainage. Irrigation. Terraces and
diversions.

Wildlife Habitat Potentials (Table 3) . _______ ..

Potential for habitat elements—Grain and seed crops. Grasses
and legumes. Wild herbaceous plants. Coniferous plants,

Shrubs. Wetland plants. Shallow water areas. Potential as
habitat for—Openland wildlife. Woodland wildlife. Wetland
wildlife. Rangeland wildlife.

Yields Per Acre of Crops and Pasture (Table2) - _ .

Wheat, winter, Wheat, spring. Oats. Barley. Alfalfa hay.
Pasture. Clover seed.

65
48
b4

70
58

41
4.

62

69
50

37

28

iii



iv

BONNERS

FERRY f’\’“
\

™y

MIL £

COEUR
D’ALENE

*
SSE

l Gkl
<

MOSCOW

! .
?

BOISE

s‘f\\“

AL

® |DAHO FALLS

TWIN
FALLS

% State Agricultural Experiment Station

Location of Boundary County Area in Idaho.




SOIL SURVEY OF BOUNDARY COUNTY AREA, IDAHO

By Jack C. Chugg ! and Maynard A. Fosbherg *

United States Department of Agriculture, Soil Conservation Service, and United States Department of the Interior, Bureau of Indian
Affairs, in cooperation with the University of Idaho College of Agriculture, the Idaho Agricultural Experiment Station,
the Boundary Soil Conservation District, and Boundary County

HE BOUNDARY COUNTY AREA is in the north-

ernmost part of Idaho (see facing page). It has a
total of about 192,000 acres, or 295 square miles. The
natural vegetation was conifer forest on the terraces
and a water-tolerant plant cover on the Kootenai River
flood plain.

The Area is bounded on the north by British Colum-
bia, Canada; on the east by the Kaniksu National
Forest and Montana; on the south by Bonner County,
Idaho; and on the west by the Kaniksu National Forest.
Included in the survey area is about 12,160 acres of
private land within the national forest in the Round
Prairie Creek and Moyie River area. About 1,000
acres is under the Idaho Department of Fish and
Game, about 2,800 acres under the Bureau of Sport
Fisheries and Wildlife, about 6,000 acres under the
Bureau of Land Management, and about 2,500 acres
under the Bureau of Indian Affairs.

The survey does not include all the private county
and State lands in Boundary County. It includes only
the acreages that have the most potential for changes
in land use.

The survey area is generally confined to the major
valley systems of Boundary County. It consists of
the Kootenai River flood plain, the high terraces above
the Kootenai River and Deep Creek, the terraces,
moraines, and fans along Round Prairie Creek and the
Moyie River, and the hills and valleys in the Curley
Creek-Buckhorn area.

The Kootenai River flows northwestward through a
canyon to the mouth of the Moyie River, then west-
ward, on to a broad, nearly level flood plain to the
Purcell trench, and then along the trench northward
to the International boundary between Canada and
United States. The flood plain is about 14 to 3 miles
wide, The elevation ranges from 1,755 to 1,800 feet.
The Purcell trench separates the Selkirk Mountains
to the west, the Cabinet Mountains to the southeast,
and the Purcell Mountains to the northeast. The trench
is a broad U-shaped valley that was scoured by great
lobes of ice during the Pleistocene age. The Kootenai
River and Deep Creek occupy the trench. Tributary
valleys to the Kootenai River were glaciated. The
Purcell trench and some tributaries to the Kootenai
River in the Curley Creek area near the Montana
boundary were filled by lacustrine sediments associ-

! Soil scientist, Soil Conservation Service.

? Professor of soils, Department of Plant and Soil Sciences,
University of Idaho.

3 Italicized numbers in parentheses refer to Literature Cited,
page 69,

ated with glacial Lake Kootenai. Remnants of these
sediments formed high terraces and are partially dis-
sected by streams entering the flood plain on all sides.
The elevation is about 2,000 feet near Porthill to 2,500
feet at the margins of the valley. The highest elevation
in the Area is about 4,000 feet in the 20-mile Creek
drainageway in the southeastern part of the survey
area.

Most of the Area was forested, except for the
Kootenai River flood. plain, which had a marsh-type
vegetation consisting of scattered trees and brush on
the higher parts of the landscape. The land is now in
farms and was reclaimed by the development of
drainage districts and a system of dikes to minimize
spring flooding and to drain surplus water. About
35,000 acres is farmed in the flood plain, of which
about 450 acres is irrigated. About 95,516 acres is
farmed on the terraces in Pleasant and Paradise val-
leys, Kootenai orchard, and the Highland, Porthill,
Dear Park, and North Bench areas. There are some
farms or ranches east of the Moyie River and in the
Round Prairie Creek and Addy areas.

The principal enterprises in the survey area are
forest products, farming, and livestock. Recreation,
mostly for tourists from Canada and other parts of the
United States, is also an important source of income.
There are about 308 farms in the Area.

The State Wildlife Management area at McArthur
Lake, as well as other numerous streams and lakes,
attract fishermen to the Area. The Kootenai National
Wildlife Refuge west of the City of Bonners Ferry
attracts waterfowl enthusiasts.

The population of the Area is about 8,100. The
highest population is in the valleys, mainly in the
towns and villages, Bonners Ferry, the county seat and
the largest town in the Area, has a population of about
3,300 (9).% The population of Moyie Springs is 203.

Because of difference in slope, aspect, natural ve-
getation, and parent material, the soils vary greatly
throughout the survey area. Some soils are best suited
to trees. Others are suited to trees and cultivated crops.

The principal crops grown are spring wheat, winter
wheat, oats, barley, alfalfa, clover seed, pasture, and
a small acreage of irrigated hops.

The trees most commonly grown for wood products
are grand fir, Douglas-fir, and western larch. Western
white pine, lodgepole pine, western redcedar, western
hemlock, and ponderosa pine are also important. Much
of the wood is processed in local sawmills at Bonners
Ferry, Moyie Springs, and Naples.



2 SOIL SURVEY

How This Survey Was Made

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

The soil scientists made comparisons among the
profiles they studied and compared these profiles with
those in counties nearby and in places more distant.
They classified and named the soils according to na-
tionwide, uniform procedures. The soil series and the
soil phase are the categories of soil classification most
used in a local survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface
layer, all the soils of one series have major horizons
that are similar in thickness, arrangement, and other
important characteristics. Each soil series is named
for a town or other geographic feature near the place
where it was first observed and mapped. Porthill and
Ritz, for example, are the names of two soil series. All
the soils in the United States having the same series
name are essentially alike in those characteristics that
affect their behavior in the undisturbed landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteris-
tic that affects use of the soils by man. On the basis of
such differences, a soil series is divided into phases.
The name of a soil phase indicates a feature that af-
fects management. For example, Porthill silt loam is
a phase within the Porthill series. )

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

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

Some mapping units are made up of soils of different
series, or of different phases within one series. Two
such kinds of mapping units, soil complexes and soil
associations, are shown on the soil map of the Bound-
ary County Area.

A soil complex consists of areas of two or more soils
so intricately mixed or so small in size that it is im-

practical to map them separately. Each area of a com-
plex contains some of each of the two or more domi-
nant soils, and the pattern and relative proportions
are about the same in all areas. Generally, the name of
a soil complex consists of the names of the dominant
soils, joined by a hyphen. Ritz-Schnoorson complex is
an example.

A soil association is made up of adjacent soils that
occur as areas large enough to be shown individually
on the soil map but are shown as one unit because
the time and effort of delineating them separately
cannot be justified. There is a considerable degree of
uniformity in pattern and relative extent of the domi-
nant soils, but the soils may differ greatly one from
another. The name of an association consists of the
names of the dominant soils, joined by a hyphen. De-
Voignes-Ritz association is an example.

In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severely
eroded, or so variable that it has not been classified
by soil series. These places are shown on the soil map
and are described in the survey, but they are called
land types and are given descriptive names. Rock
outcrop-Pend Oreille-Kriest complex is an example of
a land type in a complex with two soil series.

While a soil survey is in progress, soil scientists take
soil samples needed for laboratory measurements to
help in classifying the soil and making interpretations.
Data on yields of crops under defined practices are
assembled from farm records and from field or plot
experiments on the same kinds of soil. Yields under
defined management are estimated for all the culti-
vated soils,

Soil scientists observe how soils behave when used
as a growing medium for native and cultivated plants
and as material for structures, foundations for struc-
tures, or covering for structures. They relate this
behavior to properties of the soils. For example, they
observe that filter fields for onsite disposal of sewage
fail on a given kind of soil, and they relate this failure
to slow permeability or a high water table. They see
that streets, road pavements, and foundations for
houses are cracked on a given kind of soil, and they
relate this failure to a high shrink-swell potential.
Thus, they use observation and knowledge of soil prop-
erties, together with available research data, to pre-
dict the limitations or suitability of soils for present
and potential uses.

After data have been collected and tested for the
key, or benchmark, soils in a survey area, the soil
scientists set up trial groups of soils. They test these
groups by further study and by consultation with
farmers, agronomists, engineers, and others. They
then adjust the groups according to the results of
their study and consultation. Thus, the groups that
are finally evolved reflect up-to-date knowledge of the
soils and their behavior under current methods of use
and management,

General Soil Map

The general soil map at the back of this survey
shows, in color, the soil associations in the survey
area. A soil association is a landscape that has a dis-
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tinctive pattern of soils in defined proportions. It typi-
cally consists of one or more major soils and at least
one minor soil, and it is named for the major soils. The
soils in an association can occur in other associations,
but in different patterns.

A map showing soil associations is useful to people
who want to have a general idea of the soils in a survey
area, who want to compare different parts of that area,
or who want to locate large tracts that are suitable
for a certain kind of land use. Such a map is a useful
general guide for broad planning on a watershed, a
wooded tract, or a wildlife area or for broad planning
of recreational facilities, community developments, and
such engineering works as transportation corridors. It
is not a suitable map for detailed planning for man-
agement of a farm or field or for selecting the exact
location of a road or building or other structure, be-
cause the soils within an association ordinarily vary
in slope, depth, stoniness, drainage, and other char-
acteristics that affect their management.

The six soil associations in this survey area are
described on the pages that follow.

1. Schnoorson-Ritz-Farnhamton association

Level to gently sloping, moderately well drained and
poorly drained, very deep silty clay loams, silt loams,
and mucky silt loams in basins and swales and on low
terraces and natural levees; on flood plains

This association is along the Kootenai River (fig. 1)
and on broad stream bottoms of Round Prairie Creek,
the Moyie River, Deep Creek, and Curley Creek. The
soils formed in mixed alluvium. The vegetation on the
mineral soils is shrubs, grasses, and deciduous trees.
The vegetation on the organic soils is dominated by
sedges, rushes, cattails, and trees. Elevation ranges
from 1,750 to 2,700 feet. Mean annual precipitation is
20 to 24 inches. Mean annual soil temperature is 45 to
47°F., and the frost-free season ranges from 120 to
140 days.

This association makes up approximately 27 percent
of the survey area. It is about 27 percent Schnoorson
soils, 25 percent Ritz soils, 12 percent Farnhamton
soils, 10 percent DeVoignes soils, and 26 percent Py-
well, Bane, and Seelovers soils and water areas.

The level Schnoorson soils are in basins or depres-
sions and swales of the ridge-swale complex. Typi-
cally, the surface layer is light brownish gray silty
clay loam about 6 inches thick. The substratum to a
depth of 40 inches is light gray silty clay loam. Below
this, to a depth of 60 inches, it is light gray silty clay.
These soils have distinct and prominent mottles below
the surface layer. They are calcareous in the upper
part of the profile.

The nearly level Ritz soils are on low terraces and
ridges. Typically, the surface layer is light brownish
gray silt loam 8 inches thick. The substratum to a
depth of 46 inches is mottled, light gray silt loam.
Below this, to a depth of 60 inches, it is light gray
silt loam that is thinly stratified with very fine sandy
loam. These soils have distinet and prominent mottles
below the surface layer. They are calcareous through-
out the profile,

The gently sloping Farnhamton soils are on natural
levees on flood plains along the river and its tributaries.
Typically, the surface layer is light brownish gray silt
loam about 7 inches thick. The upper 15 inches of the
substratum is light brownish gray silt loam. The lower
part to a depth of 60 inches is light gray and grayish
brown silt loam.

The level DeVoignes soils are in basins and depres-
sions in the flood plains. Typically, the surface layer
is light gray mucky silt loam about 9 inches thick. The
upper 15 inches of the substratum is alternate thin
layers of dark gray muck and light gray silty clay
loam. The lower part to a depth of 65 inches is light
gray silty clay loam. The lower part to a depth of 65
inches is light gray silty clay loam and silty clay. Re-
action is neutral to medium acid to a depth of 24 inches
and neutral and mildly alkaline below.

This association is used mainly for dryland crops.
Most of it is protected from flooding by dikes. Drainage
ditches and pumps control the level of the water table
during the growing season.

2. Rubson-Porthill association

Nearly level to sloping, well drained and moderately
well drained, very deep silt loams on high terraces

This association is on high terraces (fig. 2) above
the Kootenai River flood plain. These soils formed in
mixed alluvium derived from glaciolacustrine sedi-
ments. The vegetation is mostly conifers. Elevation
ranges from 2,000 to 2,700 feet. Mean annual precipi-
tation is 20 to 28 inches. Mean annual soil temperature
is 41 to 45°F., and the frost-free season ranges from
110 to 140 days.

This association makes up approximately 21 percent
of the survey area. It is about 67 percent Rubson
soils, 28 percent Porthill soils, and 5 percent Selle
and Elmira soils.

The nearly level to gently rolling Rubson soils are
generally on high terraces in the central and southern
part of the survey area. Typically, the surface layer is
pale brown silt loam about 14 inches thick. Next, to a
depth of 29 inches, is very pale brown and light gray
silt loam, Below this, to a depth of 55 inches, is very
pale brown and light gray silt loam. Below this, to a
depth of 55 inches, is reddish yellow, light gray, and
brown silt loam and very fine sandy loam. The sub-
stratum to a depth of 68 inches is a light gray loamy
very fine sand. Reaction is slightly acid and medium
acid to a depth of 55 inches and mildly alkaline below.

The nearly level to moderately steep Porthill soils
are generally on high terraces in the northern part of
the survey area. The surface layer is pale brown silt
loam about 13 inches thick. The subsoil is light gray
heavy silty clay loam and silt loam about 19 inches
thick. The substratum to a depth of 60 inches is
strongly calcareous, light olive gray and light gray
silty clay loam and silt loam. Reaction is slightly acid
to neutral in the surface layer and upper part of the
subsoil, mildly alkaline in the lower part of the sub-
soil, and moderately alkaline in the substratum.

Most of this association is used for dryland crops.
About 200 acres is used for irrigated Bavarian hops.
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Figure 2.—Typical landforms in survey area. Schnoorson-Ritz-Farnhamton association in foreground, Wishbone-Crash association
on terraces, Rubson-Porthill association on high terraces, and Pend Oreille-Rock outcrop association on mountainsides.

3. Selle-Elmira association

Nearly level to hilly or duny, well drained and exces-
sively drained, very deep fine sandy loams and loamy
sands on high terraces

This association is on high glaciolacustrine terraces
above the Kootenai River near Bonners Ferry. It ex-
tends from Naples to McArthur Lake in the southern
part of the survey area. The vegetation is mostly coni-
fers. Elevation ranges from 2,000 to 2,500 feet. Mean
annual precipitation is 23 to 28 inches. Mean annual
soil temperature is 43 to 47°F., and the frost-free
season ranges from 110 to 140 days.

This association makes up approximately 8 percent
of the survey area. It is about 75 percent Selle soils,
22 percent Elmira soils, and 3 percent Rubson soils.

The nearly level to gently sloping, undulating, or
duny Selle soils are on sandy terraces. Typically, the
surface layer is brown and light yellowish brown fine
sandy loam about 15 inches thick. The subsoil is brown
and yellowish brown loamy fine sand and sand about
25 inches thick. The substratum to a depth of 60 inches
is pale brown sand. Reaction is medium acid in the
surface layer, slightly acid and neutral in the subsoil,
and neutral in the substratum.

The nearly level to hilly or duny Elmira soils are
also on sandy terraces. Typically, the surface layer is
yellowish brown loamy sand about 4 inches thick. The
subsoil is light yellowish brown loamy sand and pale
brown fine sand about 20 inches thick. The substratum
to a depth of 60 inches is light gray fine sand. Reaction
is medium acid in the surface layer and slightly acid
in the subsoil and substratum.

Most of this association is used for woodland, wild-
life, and recreation. Broad areas of Selle soils are used
for dryland crops.

4. Wishbone-Crash association

Very steep, well drained and moderately well drained,
very deep silt loams on terraces

This association is on terraces (see figure 2) above
the Kootenai River flood plain and along Deep Creek.
The vegetation has very complex patterns of conifers.
Elevation ranges from 1,800 to 2,200 feet. Mean annual
precipitation is 20 to 24 inches. Mean annual soil tem-
perature is 40 to 49°F., and the frost-free season ranges
from 80 to 140 days.

The association makes up approximately 13 percent
of the survey area. It is about 35 percent Wishbone
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soils, 32 percent Crash soils, 20 percent Artnoc soils,
and 13 percent Caboose and other minor soils.

All the soils in this association are very steep. Wish-
bone soils typically have a surface layer that is light
brownish gray silt loam about 5 inches thick. The next
layer is light gray silt loam about 13 inches thick. The
subsoil extends to a depth of 60 inches. It is light gray
silt loam. The soil is slightly acid in the surface layer,
neutral in the next layer, and mildly alkaline in the
subsoil.

Typically, Crash soils have a surface layer that is
light gray and light olive gray silt loam about 7 inches
thick. The subsoil is light gray and light olive gray
silt loam and silt about 20 inches thick. The substra-
tum to a depth of 60 inches is light olive gray silt
loam. Reaction is slightly acid and neutral in the sur-
face layer, neutral and mildly alkaline in the subsoil,
and mildly alkaline in the substratum. Depth to lime is
27 inches. Artnoc soils typically have a surface layer
that is light gray silt loam about 6 inches thick. The
subsoil is light brownish gray silt loam about 25 inches
thick. The substratum to a depth of 60 inches is light
olive gray silt loam. Reaction is medium in the surface
layer, slightly acid in the subsoil, and neutral in the
substratum.

This association is used for woodland, wildlife hab-
itat, and recreation,

5. Pend Oreille-Rock outcrop association

Sloping to very steep, well drained, deep and very deep
gravelly sandy loams, sandy loams, and silt loams and
rock outcrop on glaciated mountainsides

This soil association is on glaciated mountainsides
(see figure 2, page 5). The soils formed in a thin
mantle of volcanic ash and the underlying glacial till.
~ Rock outerop is common. Because of extreme variation

of aspect, the vegetation has a very complex pattern.
Elevation ranges from 1,800 to 4,400 feet. Mean annual
precipitation is 20 to 30 inches. Mean annual soil
temperature is 41 to 46°F., and the frost-free season
ranges from 70 to 130 days.

The association makes up approximately 25 percent
of the survey area. It is about 31 percent Pend Oreille
soils, 26 percent Rock outcrop, 18 percent Idamont soils,
16 percent Treble soils, 6 percent Kriest soils, and 3
percent water and minor soils.

Pend Oreille soils typically have a surface layer of
brown sandy loam about 4 inches thick. The upper
part of the subsoil is yellowish brown sandy loam
about 10 inches thick. The lower part of the subsoil is
light yellowish brown gravelly and cobbly sandy loam
about 13 inches thick. The substratum to a depth of
60 inches is pale brown cobbly loamy coarse sand.
Reaction is slightly acid to a depth of 27 inches and
neutral below.

Rock outcrop consists mainly of steep to very steep
exposures of barren rock.

Idamont soils typically have a surface layer of pale
brown silt loam about 7 inches thick. The upper part
of the subsoil is light yellowish brown and very pale
brown silt loam about 21 inches thick. The lower part
of the subsoil is pale brown gravelly sandy loam about
24 inches thick. The substratum to a depth of 60 inches

is light gray very gravelly sandy loam. Reaction is
slightly acid throughout the profile.

Treble soils typically have a surface layer of dark
vellowish brown gravelly sandy loam about 2 inches
thick. The subsoil is about 20 inches thick. The upper
4 inches is dark brown gravelly sandy loam, the next
6 inches is yellowish brown gravelly sandy loam, and
the lower 10 inches is light yellowish brown very grav-
elly sandy loam. The substratum is yellowish brown
very gravelly sandy loam and gravelly sandy loam.
Weathered bedrock is at a depth of 42 inches. Reaction
is neutral in the surface layer, slightly acid in the
upper part of the subsoil, and medium acid in the
lower part of the subsoil and in the substratum.

Kriest soils typically have a surface layer of yellow-
ish brown gravelly sandy loam about 1 inch thick.
The subsoil is light yellowish brown and pale brown
gravelly sandy loam, gravelly loamy sand, and sandy
loam about 30 inches thick. The substratum is pale
brown gravelly loamy sand. Weathered granitic bed-
rock is at a depth of 41 inches. Reaction is medium
acid to a depth of 16 inches and is slightly acid below.

This association is used for woodland, wildlife habi-
tat, and recreation.

6. Stien-Pend Oreille association

Nearly level to moderately steep, well drained, very
deep gravelly silt loams and sandy loams on moraines
in valleys and on glaciated mountainsides

This soil association is on glacial recessional mo-
raines in valleys and on glaciated mountainsides along
Round Prairie Creek and in the Moyie River Valley.
The soils formed in a thin mantle of volcanic ash and
the underlying glacial drift. The vegetation is mostly
conifers. Elevation ranges from 2,200 to 3,600 feet.
Mean annual precipitation is 25 to 30 inches. Mean
annual soil temperature is 41 to 45°F., and the frost-
free season ranges from 90 to 110 days.

This association makes up approximately 6 percent
of the survey area. It is about 79 percent Stien soils,
15 percent Pend Oreille soils, and 6 percent water and
minor soils.

The nearly level to sloping Stien soils are on glacial
moraines. Typically, the surface layer is light yellow-
ish brown gravelly silt loam about 4 inches thick. The
subsoil is about 21 inches thick. It is light yellowish
brown very gravelly silt loam in the upper part and
very pale brown very cobbly sandy loam in the lower
part. The substratum to a depth of 60 inches is very
pale brown very gravelly coarse sand. Reaction is
slightly acid throughout the profile.

The sloping to moderately steep Pend Oreille soils
are on glaciated mountainsides. Typically, the surface
layer is brown sandy loam about 4 inches thick. The
upper 10 inches of the subsoil is yellowish brown sandy
loam. The lower 13 inches is light yellowish brown
gravelly and cobbly sandy loam. The substratum to a
depth of 60 inches is pale brown cobbly loamy coarse
sand. Reaction is slightly acid to a depth of 27 inches
and is neutral below.

Most of this association is used for woodland, wild-
life habitat, and recreation. Small areas have been
cleared for pasture and hay crops.
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Descriptions of the Soils

In this section the soil series and mapping units in
the Boundary County Area are described. Each soil
series is described in detail, and then, briefly, each
mapping unit in that series. Unless it is specifically
mentioned otherwise, it is to be assumed that what is
stated about the soil series holds true for a mapping
unit in that series. Thus, to get full information about
any one mapping unit, it is necessary to read both the
description of the mapping unit and the description of
the soil series to which it belongs.

An important part of the description of each soil
series is the soil profile. The soil profile is the sequence
of layers from the surface downward to rock or other
underlying material, Each series contains two de-
scriptions of this profile. The first is brief and in terms
familiar to the layman. The second is much more de-
tailed and is for those who need to make thorough and
precise studies of soils. Color terms are for dry soil
unless otherwise stated. The profile described in the
series is representative for mapping units in that se-
ries. If the profile of a given mapping unit is different
from the one described for the series, these differences
are stated in describing the mapping unit, or they
are differences that are apparent in the name of the
mapping unit.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Rock outcrop, for example, does not belong to a
soil series, but nevertheless, is listed in alphabetic or-
der along with the soil series.

Preceding the name of each mapping unit is a sym-
bol that identifies the mapping unit on the soil map.
Listed at the end of each description of a mapping
unit is the capability subclass or unit, the woodland
group, and the wildlife group to which the mapping

unit has been assigned. The page for the description
of each capability unit, woodland group, and wildlife
group can be found by referring to the “Guide to Map-
ping Units” at the back of this survey.

The acreage and proportionate extent of each map-
ping unit are shown in table 1. Many of the terms used
in describing soils can be found in the Glossary, and
more detailed information about the terminology and
methods of soil mapping can be obtained from the Soil
Survey Manual (6).

Artnoc Series

The Artnoc series consists of moderately well
drained soils on terraces. These soils formed in silty,
caleareous glaciolacustrine sediment. Slopes are 45 to
75 percent. The vegetation is western redcedar, grand
fir, western white pine, and Myrtle pachistima. Eleva-
tion is 1,800 to 2,700 feet. Precipifation is 21 to 24
inches. Mean annual soil temperature is 41 to 43°F.,
and the frost-free season is 90 to 120 days.

In a representative profile the surface layer is light
gray silt loam about 6 inches thick. The subsoil, about
25 inches thick, is light brownish gray silt loam that
has thin discontinuous yellowish brown bands. The
substratum to a depth of 60 inches is light olive gray
silt loam. Reaction is medium acid in the surface layer,
slightly acid in the subsoil, and neutral in the sub-
stratum.

Permeability is moderately slow. The soil is more
than 60 inches deep and holds 11 to 13 inches of water
available to plants.

These soils are used for woodland, wildlife habitat,
and recreation.

The Artnoe soils in this survey area are mapped only
with Crash soils.

Representative profile of Artnoc soil in an area of

TABLE 1.—Acreage and Proportionate Extent of the Soils

Map Symbol Soil name Acres Percent

BA Bane loamy fine sand 1,421 0.7
CA Crash-Artnoe complex 12,812 6.7
DR DeVoignes-Ritz association 10,613 5.6
FA Farnhamton silt loam 7,211 3.8
PM Pend Oreille-Idamont association 24,198 12.6
PR Porthill silt loam 10,689 5.6
PW Pywell muck 1,147 0.6
PY Pywell-DeVoignes complex 1,129 0.6
RO Ritz-Schnoorson complex 5,236 2.7
RP Rock outcrop-Pend Oreille-Kriest complex —_______ . 10,5680 5.6
RT Rock outcrop-Treble complex 12,077 6.3
RU Rubson silt loam 23,318 121
RW Rubson-Porthill association 5,765 3.0
SA Schnoorson-Ritz association 15,967 8.3
SE Seelovers silt loam 4,224 2.2
SL Selle fine sandy loam 5,724 8.0
SR Selle-Elmira complex 10,397 5.4
ST Stien cobbly silt loam 3,912 2,0
SwW Stien-Pend Oreille association 7,066 8.7
wB Wishbone-Caboose complex 13,062 6.8
Water 6,662 29

Total 192,000 100.0
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Crash-Artnoc complex, about 2,000 feet south and
1,500 feet west of the northeast corner of sec. 1, T. 60
N., R. 1 W. on an easterly slope of 55 percent:

011—2 inches to 0.5 inch; needles and twigs.

012—0.5 inch to 0; partly decomposed needles
and twigs.

A21-——0 to 2 inches; light gray (2.5Y 7/2) silt
loam, dark grayish brown (2.5Y 4/2)
moist; weak fine granular structure;
soft, friable, slightly sticky and slightly
plastic; many very fine and fine roots;
many very fine and fine pores; medium
acid; clear wavy boundary.

A22—-2 to 6 inches; light gray (2.5Y 7/2) silt
loam, grayish brown (2.5Y 5/2) moist;
weak fine subangular blocky structure;
slightly hard, friable, slightly sticky and
slightly plastic; many fine and medium
roots; many very fine and fine pores;
many very fine and fine black concre-
tions; medium acid; clear wavy bound-
ary.

B2t—6 to 16 inches; light brownish gray (2.5Y
6/2) silt loam, dark grayish brown
(2.5Y 4/2) moist; weak fine subangular
blocky structure; slightly hard, friable,
slightly sticky and slightly plastic;
many fine, medium, and coarse roots;
many very fine and fine pores; 25 to 50
percent of the horizon is yellowish
brown bands that are 1/ inch to 2 inches
thick and about 10 percent more clay
than the matrix; many very fine, fine,
and medium black concretions; slightly
acid; gradual boundary.

B3t—16 to 31 inches; light brownish gray (2.5Y
6/2) silt loam, dark grayish brown
(2.5Y 4/2) moist; weak fine subangular
blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; com-
mon fine roots; many very fine and fine
pores; 10 to 20 percent of the horizon
has dark yellowish brown bands 14 to
1 inch thick that are about 10 percent
more clay than the matrix; many very
fine, fine, and medium black concretions;
slightly acid; gradual wavy boundary.

C—31 to 60 inches; light olive gray (5Y 6/2)
silt loam, olive gray (5Y 5/2) moist;
laminated glaciolacustrine sediments;
neutral.

The A2 horizon has hue of 10YR or 2.5Y and value
of 6 or 7 dry and 4, 5, or 6 moist. The B horizon has
hue of 2.5Y and 5Y and value of 6 or 7 dry and 4 to
6 moist. It is weak subangular blocky or prismatic.
Yellowish brown or dark yellowish brown, wavy, dis-
continuous bands occupy 10 to 80 percent of the ma-
trix. The bands are ¥ inch to 3 inches thick, and
the clay content is 12 to 16 percent more than in the
matrix. Depth to the C horizon is 30 to 72 inches.

Bane Series

The Bane series consists of excessively drained
soils on alluvial fans at the mouth of steep canyons.

These soils formed in granitic alluvium. Slopes are 2
to 8 percent. The vegetation is ponderosa pine,
Douglas-fir, black cottonwood, and pinegrass. Eleva-
tion is 1,750 to 2,000 feet. Precipitation is 20 to 25
inches. Mean annual soil temperature is 44 to 46°F.,
and the frost-free season is 90 to 110 days.

In a representative profile the surface layer is very
dark gray loamy fine sand about 5 inches thick. The
upper 33 inches of the substratum is stratified white
gravelly sand and fine sand. The lower part to a depth
of 60 inches is grayish brown gravelly loamy fine
sand and very gravelly sand. Reaction is neutral
throughout the profile,

Permeability is rapid. The soil is more than 60 in-
ches deep and holds 8 to 5 inches of water available to
plants.

These soils are used for woodland and pasture.

Representative profile of Bane loamy fine sand 1,700
feet north and 800 feet east of the southwest corner of
sec. 24, T. 62N, R. 1 W.

01—1 inch to 0; needles, twigs, leaves, and grass.

Al—0 to 5 inches; very dark gray (10YR 3/1)
loamy fine sand, black (10YR 2/1) moist;
weak fine granular structure; soft, very
friable, slightly sticky; many very fine,
fine, medium, and coarse roots, many
pores; 5 percent fine gravel; neutral;
clear wavy boundary.

Cl1—5 to 24 inches; white (10YR 8/2) gravelly
sand, light brownish gray (10YR 6/2)
moist; single grained; loose; few fine,
medium, and coarse roots; many pores;
35 percent gravel; neutral; abrupt wavy
boundary.

IIC2—24 to 38 inches; white (10YR 8/2) fine
sand, grayish brown (10YR 5/2) moist;
single grained; loose; few roots; 10 per-
cent gravel; neutral; abrupt wavy
boundary.

IITA1b—38 to 42 inches; grayish brown (10YR
5/2) gravelly loamy fine sand, very dark
grayish brown (10YR 3/2) moist; weak
fine granular structure; soft, very fri-
able, slightly sticky; few roots; 20 per-
cent gravel; neutral; clear wavy bound-

ary.
IVC3—42 to 60 inches; grayish brown (10YR
5/2) very gravelly sand, dark grayish

brown (10YR 4/2) moist; single
grained; loose; 60 to 90 percent gravel;
neutral.

Between depths of 10 to 40 inches is stratified sand
that is 10 to 40 percent rock fragments. Buried Al
horizons do not occur in some pedons. The Al horizon
has value of 3 to 4 dry and 2 or 8 moist and chroma of
1 or 2. Reaction is neutral or slightly acid.

BA—Bane loamy fine sand. This soil is on recent
alluvial fans at the mouths of canyons along the west
side of the Kootenai River flood plains. Slopes are 2
to 8 percent. About 5 percent of the mapping unit is
included areas of Farnhamton soils, and about 10 per-
cent is areas of scattered boulders at the heads of
alluvial fans. The stream channel is subject to change
as a ;‘fesult of channel plugging by debris during spring
runoft.
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This soil is used for woodland, farmsteads, and
pasture. Capability subclass VIs; woodland group 1s6;
wildlife group 3343.

Caboose Series

The Caboose series consists of well drained soils on
terraces. These soils formed in glaciolacustrine sedi-
ment, Slopes range from 45 to 75 percent. The vege-
tation is grand fir, Douglas-fir, ponderosa pine, and
Myrtle pachistima. Elevation is 1,800 to 2,000 feet.
Precipitation is 20 to 24 inches. Mean annual soil
temperature is 45 to 47°F., and the frost-free season
is 100 to 130 days.

In a representative profile the surface layer is light
brownish gray very fine sandy loam about 8 inches
thick. The subsoil is about 48 inches thick. The upper
26 inches is light brownish gray very fine sandy loam
and silt loam that has many thin bands of dark yel-
lowish brown. The lower 22 inches is pale olive silt
loam that has many thin bands of pale brown. The
substratum to a depth of 60 inches is light olive brown,
moderately caleareous very fine sandy loam. Reaction
is slightly acid in the surface layer, neutral in the
subsoil, and mildly alkaline in the substratum.

Permeability is moderate. The soil is more than 60
inches deep and holds 9 to 18 inches of water available
to plants,

These soils are used for woodland, wildlife habitat,
and recreation.

The Caboose soils in this area are mapped only with
Wishbone soils.

Representative profile of Caboose very fine sandy
loam in an area of Crash-Artnoc complex about the
center of sec. 9, T. 61 N,, R. 1 E., on a southeast-
facing slope of 58 percent:

01—1 to 1/2 inch; needles, twigs, and grass.

012—1/2 inch to 0; partly decomposed needles,
twigs, and grass.

A21—0 to 4 inches; light brownish gray (2.5Y
6/2) very fine sandy loam, dark grayish
brown (2.5Y 4/2) moist; weak very fine
and fine granular structure; hard, fri-
able, slightly sticky and slightly plastic;
many very fine to coarse roots; many
very fine and fine pores and few medium
pores; slightly acid; clear smooth bound-

ary.

A22— 4 to 8 inches; light brownish gray (2.5Y
6/2) very fine sandy loam, dark grayish
brown (2.5Y 4/2) moist; weak medium
subangular blocky structure; hard, fri-
able, slightly sticky and slightly plastic;
many very fine to coarse roots; many
very fine to medium pores; many very
fine faint black concretions; slightly
acid; clear wavy boundary.

B1—8 to 20 inches; light brownish gray (2.5Y
6/2) very fine sandy loam, dark grayish
brown (2.5Y 4/2) moist; weak medium
and coarse subangular blocky structure;
hard, firm, slightly sticky and slightly
plastic ; common very fine to coarse roots;
many very fine and few medium pores;
many very fine and fine faint black con-

cretions; 50 to 70 percent of the horizon
is dark yellowish brown bands that are
416 to 3 inches thick and about 10 per-
cent more clay than matrix; neutral;
clear wavy boundary.
B2t—20 to 34 inches; light brownish gray (2.5Y
6/2) silt loam, grayish brown (2.5Y
5/2) moist; moderate medium subangu-
lar blocky structure; very hard, firm,
slightly sticky and slightly plastic; com-
mon very fine to coarse roots; many very
fine and few medium pores; many very
fine and fine black concretions; 50 to 70
percent of the horizon is dark yellowish
brown bands that are 144 inch to 8 inches
thick and about 10 percent more clay
than the matrix; neutral; clear wavy
boundary.
to 56 inches; pale olive (5Y 6/3) silt
loam, olive brown (2.5Y 4/4) moist;
weak coarse subangular blocky struc-
ture; hard, firm, slightly sticky and
slightly plastic; few medium and fine
roots; common very fine pores; 10 to 25
percent horizon is pale brown bands that
are Y g inch to 2 inches thick and about
10 percent more clay than the matrix;
many very fine and fine faint black con-
cretions; neutral; abrupt wavy bound-

ary.

C—56 to 60 inches; light olive brown (2.5Y 5/4)

very fine sandy loam, olive brown (2.5Y

4/4) moist; massive; slightly hard, fri-

able, slightly sticky and slightly plastic;

moderately calcareous; mildly alkaline.

Some undisturbed areas have a thin discontinuous

light gray layer of volcanic ash between the organic

and mineral layers. The A2 horizon has hue of 2.5Y

or 10YR, value of 5 to 7 dry and 4 or 5 moist, and

chroma of 2 or 3. It is slightly acid or medium acid.

Base saturation is 60 percent. The B2t horizon has hue

of 2.5Y or 5Y, value of 5 or 6 dry and 4 or 5 moist, and

chroma of 3 or 4 in the lower part. It is slightly acid
or neutral.

B3t—34

Crash Series

The Crash series consists of moderately well drained
soils on terraces. These soils formed in silty glacio-
laucustrine sediment. Slopes are 45 to 75 percent. The
vegetation is western hemlock, western redcedar, grand
fir, and Myrtle pachistima. Elevation is 1,800 to 2,700
feet. Mean annual precipitation is 21 to 24 inches.
Mean annual soil temperature is 40 to 43°F., and the
frost-free season ranges from 80 to 110 days.

In a representative profile the surface layer is light
gray and light olive gray silt loam about 7 inches thick.
The subsoil is about 20 inches thick. It is light gray
and light olive gray silt loam and silt that has many
very thin bands of dark yellowish brown. The sub-
stratum to a depth of 60 inches is strongly calcareous,
light olive gray silt loam. Reaction is slightly acid and
neutral in the surface layer, neutral and mildly alka-
line in the subsoil, and mildly alkaline in the sub-
stratum.
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Permeability is moderately slow. The soil is more
than 60 inches deep and holds 11 to 13 inches of water
available to plants. ) )

These soils are used for woodland, wildlife habitat,
and recreation. .

Representative profile of Crash silt loam in an area
of Crash-Artnoc complex about 1,580 feet east and
100 feet north of the southwest corner of sec. 9, T. 61
N, R. 1 E. on a north-facing slope of 65 percent:

011—2 inches to 1 inch; needles and twigs.

012—1 inch to 0; partly decomposed needles and
twigs.

A21—-0 to 1 inch; light gray (5Y 7/1) silt loam,
gray (5Y 5/1) moist; moderate fine
granular structure; soft, friable; very
porous, slightly acid; abrupt discontinu-
ous boundary.

A22—.1 inch to 3 inches; light gray (56Y 7/1) silt
loam, gray (5Y 5/1) moist; weak very
thin platy structure parting to moderate
very fine granular; soft, friable; slightly
sticky and slightly plastic; many very
fine, fine, and medium roots; many very
fine and few fine pores; many fine black
concretions; neutral; abrupt smooth
boundary. _

A23—3 to 7 inches; light olive gray (5Y 6/2) silt
loam, grayish brown (2.5Y 5/2) moist;
moderate thin platy structure; slightly
hard, friable, slightly sticky and slightly
plastic; many very fine medium and few
coarse roots; common very fine and few
fine pores; many fine black concretions;
neutral ; clear wavy boundary. )

B21t—7 to 11 inches; light gray (bY 7/2) silt
loam, light olive gray (5Y 6/2) moist;
thin and medium platy structure;
slightly hard, firm, slightly sticky and
slightly plastic; many very fine, fine, and
medium roots; common very fine and
fine pores; 50 to 70 percent of the hori-
zon is dark yellowish brown bands 14
to 14 inch thick, bands have about 10
percent more clay than the matrix; few
very fine black concretions; neutral;
clear wavy boundary.

B22t—11 to 18 inches; light gray (2.5Y 6/2)
moist; very thick platy structure;
slightly hard, firm, slightly sticky and
slightly plastic; many very fine and fine
and few medium roots; many very fine
and few fine pores; 50 to 70 percent of
horizon has dark yellowish brown bands;
few very fine concretions; mildly alka-
line; clear wavy boundary.

B8t—18 to 27 inches; light olive gray (5Y 6/2)
silt, grayish brown (2.5Y 5/2) moist;
very thick platy structure; slightly hard,
firm, slightly sticky and slightly plastic;
few very fine and fine roots matted in
the upper part; many very fine and fine
pores; 5 to 20 percent of the horizon has
dark yellowish brown bands 15 to 14
inch thick; few very fine black concre-

tions; mildly alkaline; gradual wavy
boundary.

Cca—27 to 60 inches; light olive gray (5Y 6/2)
silt loam, grayish brown (2.5Y 5/2)
moist; moderate thick platy structure;
very hard and very firm, slightly sticky
and slightly plastic; distinct lime veins
and splotches between plates; strongly
calcareous; mildly alkaline.

In some areas, there is a thin layer of volcanic ash
between the O and A horizons. The A2 horizon has
hue of 5YR and 2.5Y and value of 6 or 7 dry and 5 or
6 moist, The Bt horizon has hue of 5Y or 2.5Y and
value of 6 to 7 dry and 5 or 6 moist. The Cca horizon
is moderately to strongly calcareous and has distinct
or prominent lime veins and splotches.

CA—Crash-Artnoc complex. This mapping unit is
about 50 percent Crash silt loam and 30 percent
Artnoc silt loam. The Crash soil is on north-facing
terrace slopes, and the Artnoc soil is on northwest-
and east-facing terrace slopes. Slopes range from 45 to
95 percent.

About 10 percent of the mapping unit is included
areas of Wishbone soils, and 10 percent Caboose soils.
Also included are some areas where slopes are less than
45 percent and some areas where slopes are more than
75 percent.

These soils are used for woodland, wildlife habitat,
and recreation, Capability subclass VIle; wildlife
group 3141; Crash soil in woodland group 1rill,
Artnoc soil in woodland group 1r10.

DeVoignes Series

The DeVoignes series consists of poorly drained
soils in depressions and swales in flood plains. These
soils formed in mixed alluvium that is stratified with
organic layers in the upper part. Slopes are 0 to 1
percent. The vegetation is black cottonwood, cattails,
sedges, and rushes. Elevation is 1,765 to 2,700 feet.
Precipitation is 20 to 24 inches. Mean annual soil
temperature is 45 to 47°F., and the frost-free season
is 120 to 140 days.

In a representative profile the surface layer is light
gray mucky silt loam about 9 inches thick. The upper
15 inches of the substratum is alternate thin layers of
dark gray muck and light gray silty clay loam. The
lower part to a depth of 65 inches is light gray silty
clay loam and silty clay. Reaction is neutral to medium
acid in the upper 24 inches of the profile and neutral
and mildly alkaline below.

Permeability is slow. The soil is more than 60 inches
deep and holds 10 to 13 inches of water available to
plants. At times in summer, the upper 3 feet of the
soil dries out and cracks form, 14 inch to 2 inches
wide (fig. 3). The seasonal high water table fluctuates
from the surface to a depth of 4 feet.

These soils are used for small grain and pasture.

Representative profile of DeVoignes mucky silt loam
in an area of DeVoignes-Ritz association 1,820 feet
north and 100 feet west of the southeast corner of sec.
7, T.62N,R.1E.

Ap—O0 to 9 inches; light gray (10YR 6/1 and
7/1) mucky silt loam, dark gray (10YR
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Figure 3.—Profile of DeVoignes mucky silt loam showing cracks
in upper part.

4/1) moist; weak fine granular strue-
ture; soft, friable, slightly sticky and
slightly plastic; many very fine pores;
many fine roots; moderately calcareous;
neutral; abrupt wavy boundary.

C1—9 to 19 inches; dominantly dark gray (10YR
4/1) muck with thin layers of light gray
(10YR 6/1) silty clay loam; massive;
hard, firm; many fine pores; many fine

roots; medium acid; abrupt smooth
boundary.

C2g—19 to 24 inches; alternate thin layers of
muck and silty clay loam; muck part is
dark gray (10YR 4/1), black (10YR
2/1), and very dark grayish brown
(10YR 3/2) moist; silty clay loam part
is light gray (10YR 6/1), dark gray
(10YR 4/1) moist; many medium faint
mottles of light yellowish brown (10YR
6/4); weak medium platy and weak
coarse prismatic structure; hard, friable,
slightly sticky and slightly plastic;
many very fine pores; neutral; abrupt
wavy boundary.

IIC3g—24 to 28 inches; light gray (5Y 6/1)
silty clay loam, dark gray (2.5Y 4/1)
moist; many medium distinet mottles of
dark brown (7.5YR 3/4) moist; weak
coarse prismatic structure; very hard,
firm, sticky and plastic; many fine to
coarse pores and root channels with or-
ganic staining; many snail shells; mod-
erately calcareous; neutral; abrupt
wavy boundary.

IIC4g-—28 to 41 inches; light gray (5Y 6/1) silty
clay loam, dark gray (5Y 4/1) moist;
common prominent mottles of reddish
brown (5YR 4/4) moist; weak coarse
prismatic structure; very hard, firm,
sticky and plastic; many fine and me-
dium tubular pores; mildly alkaline;
clear smooth boundary.

IIC5g—41 to 65 inches; light gray (5Y 7/1)
stratified silty clay loam and silty clay,
gray (5Y 5/1) moist; common, faint
and prominent, fine and coarse mottles
of light olive brown (2.5Y 5/4) and red-
dish brown (5YR 4/4) moist; massive;
very hard, firm, sticky and plastic;
many fine tubular pores; noncalcareous
in upper part and moderately calcareous
in lower part; mildly alkaline.

DeVoignes soils are saturated during spring runoff.
They are drained in most areas but have a water table
at a depth of 2 to 4 feet during the growing season. In
many pedons, snail shells are in layers or are scattered
throughout the profile.

The Ap horizon has hue of 10YR or 2.5Y and value
of 6 or 7 dry and 4 or 5 moist. It is slightly calcareous
or moderately calcareous in most pedons.

The C1 and C2g horizons are thinly stratified silty
clay loam or heavy silt loam and muck to a depth of 15
to 23 inches. The C3g to C5g horizons have hue of 2.5Y
or 5Y, value of 6 or 7 dry and 4 or 5 moist, and chroma
of less than 2. In some places they are greenish gray or
bluish gray. They have faint to prominent brown, red-
dish brown, light olive brown, or dark brown mottles.
The Cg horizon in the lower part of the profile is
thinly stratified and is mostly silty clay loam but in
some pedons contains thin layers or lenses of silt loam
or silty clay.

DR—DeVoignes-Ritz association. This mapping unit
is about 45 percent DeVoignes mucky silt loam and 35
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percent Ritz silt loam. The DeVoignes soil occupies the
depressions and swales on the Kootenai River flood
plain. The Ritz soil occupies the low terraces and
ridges. The DeVoignes soil has the profile described as
representative of the series.

About 15 percent of the mapping unit is included
areas of Schnoorson soils, and 5 percent is areas of
Pywell soils.

Most areas are protected from flooding by dikes.
During the growing season, a system of drainage dit-
ches and pumps controls the water table at a depth of
2 to 4 feet in the DeVoignes soil and at 4 to 6 feet in
the Ritz soil.

The DeVoignes soil is used for spring wheat, barley,
oats, hay, pasture, and clover seed. The Ritz soil is
used for winter and spring wheat, barley, oats, hay,
pasture, and clover seed. DeVoignes soil in capability
unit IVw-20, wildlife group 2-11, not assigned to a
woodland group; Ritz soil in capability unit ITw-20,
woodland group 1wl4, wildlife group 1111.

Elmira Series

The Elmira series consists of excessively drained
soils on terraces. These soils formed in sandy glacio-
lacustrine sediment or shoreline deposits. Slopes are
0 to 20 percent. The vegetation is Douglas-fir, ponder-
osa pine, lodgepole pine, and pinegrass. Elevation is
2,000 to 2,500 feet. Precipitation is 23 to 28 inches.
Mean annual soil temperature is 43 to 47°F., and the
frost-free season is 110 to 140 days.

In a representative profile the surface layer is yel-
lowish brown loamy sand about 4 inches thick. The
subsoil is 8 inches of light yellowish brown loamy sand
and 12 inches of pale brown fine sand. The substratum
to a depth of 60 inches is light gray fine sand. Reaction
is medium acid in the surface layer and slightly acid
in the subsoil and substratum.

Permeability is rapid. The soil is more than 60
inches deep and holds 3.5 to 5 inches of water available
to plants.

These soils are used for woodland, wildlife habitat,
hay, and pasture.

The Elmira soils in this survey area are mapped
only with Selle soils.

Representative profile of Elmira loamy sand in an
area of Selle-Elmira complex 2,550 feet north and
1,200 feet west of the southeast corner of sec. 23, T. 60
N,R.1W.

011—2 inches to 1/2 inch: needles and twigs.

012—1/2 inch to 0; partly decomposed needles

and twigs.

B21—0 to 4 inches; yellowish brown (10YR 5/4)
loamy sand, dark reddish brown (5YR
2/2) moist; moderate fine granular
structure; soft, very friable; many very
fine and fine roots, few coarse roots;
many fine pores; medium acid; clear
wavy boundary.
to 12 inches; light yellowish brown
(10YR 6/4) loamy sand, dark brown
(7.5YR 3/2) moist; moderate coarse
granular structure; soft, very friable;
common very fine and fine roots, few

B22—4

coarse roots; “many fine pores; slightly
acid; clear wavy boundary.

B23—12 to 24 inches; pale brown (10YR 6/3)
fine sand, dark brown (10YR 4/3)
moist; weak coarse granular structure;
soft, very friable; few very fine, fine,
and coarse roots; many fine pores;
slightly acid; diffuse wavy boundary.

C—24 to 60 inches; light gray (10YR 7/2) fine
sand, grayish brown (10YR 5/2) moist;
many medium distinet iron mottles in
random irregular shaped spots; single
grained; loose, very friable; few fine
roots; many fine pores; slightly acid.

In some pedons, a thin discontinuous layer of vol-
canic ash occurs between the O and B horizons. The
B2 horizon is typically loamy sand but in places is
loamy fine sand and fine sand. Few to many wavy
discontinuous thin clay bands are common in the lower
part. The C horizon is loamy sand or fine sand. In some
ped};)ns lime concretions occur below a depth of 45
inches.

Farnhamton Series

The Farnhamton series consists of moderately well
drained soils on natural levees on flood plains. These
soils formed in alluvium. Slopes are 2 to 5 percent.
The vegetation is black cottonwood, willow, Douglas-
fir, and quackgrass. Elevation is 1,700 to 1,900 feet.
Precipitation is 20 to 24 inches. Mean annual soil tem-
perature is 45 to 47°F., and the frost-free season is
120 to 140 days.

In a representative profile the surface layer is light
brownish gray silt loam about 7 inches thick. The
upper 15 inches of the substratum is light brownish
gray silt loam. The lower part to a depth of 60 inches
is light gray and grayish brown silt loam. Reaction is
mildly alkaline in the upper 22 inches and moderately
alkaline below. The soil is caleareous throughout.

Permeability is moderate. The soil is more than 60
inches deep and holds 11 to 13 inches of water available
to plants.. The seasonal high water table is below a
depth of 4 feet.

These soils are used for small grain, clover seed,
pasture, and hay.

Representative profile of Farnhamton silt loam
2,160 feet east and 300 feet south of the northwest
corner of sec. 29, T.62 N, R. 1 E.

Ap—0 to 7 inches; light brownish gray (2.5Y
6/2) silt loam, dark grayish brown
(2.5Y 4/2) moist; weak very fine and
fine granular structure; slightly hard,
friable; many fine roots; many very fine
pores; moderately calcareous; mildly al-
kaline; abrupt wavy boundary.

C1-—-7 to 11 inches; light brownish gray (10YR
6/2) silt loam, grayish brown (LOYR
5/2) moist; few faint mottles of brown
(7.5YR 4/4) moist; weak fine and very
fine granular structure; slightly hard,
friable; many fine roots; many very
fine pores; discontinuous dark brown
(7.5YR 3/2) moist layer 14 to 114 inches
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thick; moderately calcareous; mildly
alkaline; abrupt wavy boundary.

C2—11 to 22 inches; light brownish gray (10YR
6/2) silt loam, brown (10YR 5/3) moist;
few faint mottles of brown (7.5YR 4/3)
moist; weak coarse prismatic structure;
slightly hard, friable; many fine roots;
many fine and very fine pores; moder-
ately calcareous; thin dark brown
(7.5YR 3/2) moist layer 14 inch to 1
inch thick; mildly alkaline; abrupt wavy
boundary.

C3—22 to 40 inches; light gray (10YR 7/2) silt
loam, grayish brown (10YR 5/2) moist;
few faint mottles; weak coarse prismatic
structure; slightly hard, friable; few
roots; many fine pores; thin discontin-
uous dark brown (7.5YR 3/2) moist
layer; moderately calcareous; moder-
ately alkaline; clear wavy boundary.

C4—40 to 60 inches; grayish brown (10YR 5/2)
silt loam, very dark grayish brown
(10YR 3/2) moist; massive; hard, fri-
able, slightly sticky and slightly plastic;
many fine pores; moderately calcareous;
‘moderately alkaline.

The weighted average texture between depths of 10
and 40 inches is silt loam that is 11 to 18 percent clay.
Snail shells are present in many pedons.

The Ap horizon has hue of 2.5Y or 10YR and value
of 6 or 7 dry and 4 or 5 moist. The C1 horizon is silt
loam, but in places it contains thin strata of very fine
sandy loam and sandy loam. The underlying C horizon
has hue of 10YR, 2.5Y, or 5Y, value of 5 to 7 dry and
3 to 5 moist, and chroma of 2 or 3. The C horizon has
few to common, faint mottles. The thin, discontinuous,
wavy, brownish layers in the C horizon do not occur
in some pedons.

FA—Farnhamton silt loam. This soil is on natural

levees parallel to the Kootenai River and along some
tributary streams. About 10 percent of this mapping
unit is included areas of Ritz soil and small areas in
1some river bends where the surface layer is fine sandy
oam.
"~ Most areas are protected from flooding by dikes. The
water table is related to the height of the adjacent
stream. It is generally at a depth of 4 to 5 feet, but is
maintained at a depth of about 4 to 8 feet during the
growing season by a system of drainage ditches and
pumps.

This soil is used for wheat, oats, barley, hay, pas-
ture, and clover seed. Capability unit IITw-20, wood-
land group 1wl4, wildlife group 1131.

Idamont Series

The Idamont series consists of well drained soils on
glaciated mountain slopes. These soils formed in vol-
canic ash and the underlying glacial till. Slopes are 5
to 65 percent. The vegetation is western redcedar,
Douglas-fir, western white pine, and western larch.
Elevation is 2,800 to 4,400 feet. Precipitation is 30 to
40 inches. Mean annual soil temperature is 42 to 44°F.,
and the frost-free season is 80 to 110 days.

In a representative profile the surface layer is pale
brown silt loam about 7 inches thick. The upper 21
inches of the subsoil is light yellowish brown and very
pale brown silt loam, and the lower 24 inches is pale
brown gravelly sandy loam that has many thin bands
of yellowish brown. The substratum to a depth of 60
inches is light gray very gravelly sandy loam. Reac-
tion is slightly acid throughout.

Permeability is moderate, The soil is more than 60
inches deep and holds 8 to 10 inches of water available
to plants.

These soils are used for woodland, wildlife habitat,
and recreation.

The Idamont soils in this survey area are mapped
only with Pend Oreille soils.

Representative profile of Idamont silt loam in an
area of Pend Oreille-Idamont association about 900
feet east and 1,000 feet north of the southwest corner
of sec. 16, T. 60 N, R. 1 E. on a slope of 25 percent:

011—3 to 2 inches; needles and twigs.

012—2 inches to 0; partly decomposed needles
and twigs.

A2—0 to 14 inch; volcanic ash, discontinuous.

B21lir—14, inch to 7 inches; pale brown (10YR
6/3) silt loam, dark yellowish brown
(10YR 4/4) moist; moderate fine crumb
structure; soft, friable, slightly sticky
and slightly plastic; many fine and me-
dium roots; many very fine pores;
slightly acid; clear wavy boundary.

B22ir—7 to 18 inches; light yellowish brown
(10YR 6/4) silt loam, dark yellowish
brown (10YR 4/4) moist; weak medium
subangular blocky structure; soft, fria-
ble, slightly sticky and slightly plastic;
many fine and medium roots; many very
fine and fine pores; slightly acid; clear
wavy boundary.

B3ir—18 to 28 inches; very pale brown (10YR
7/4) silt loam, yellowish brown (10YR
5/6) moist; weak medium subangular
blocky structure; soft, friable, slightly
sticky and slightly plastic; common very
fine, fine, and medium roots; many very
fine and fine pores; slightly acid; abrupt
wavy boundary.

IIB2—28 to 52 inches; pale brown (10YR 6/3)
gravelly sandy loam, dark brown (10YR
4/3) moist; weak coarse prismatic struc-
ture; hard, very friable; few fine roots;
many fine and medium pores; many thin
yvellowish brown (10YR 5/4) bands;
about 25 percent gravel; slightly acid;
gradual wavy boundary.

IIC—52 to 60 inches; light gray (10YR 7/2) very
gravelly sandy loam, grayish brown
(10YR 5/2) moist; massive; slightly
hard, very friable; about 80 percent
gravel, cobbles, and stones; slightly acid.

Pedons in disturbed areas do not have the thin layer
of volcanic ash. The Bir horizon has hue of 10YR or
7.6YR, value of 5 to 7 dry and 3 to 5 moist, and chroma
of 3 or 4, It is about 2 to 4 percent clay.

The IIB horizon has hue of 10YR or 7.5YR, value
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of 6 or 7 dry and 4 or 5 moist, and chroma of 3 or 4. It

is mainly gravelly sandy loam but includes gravelly
fine sandy loam or gravelly loam and is 15 to 35 per-
cent coarse fragments. The IIC horizon is 75 to 95
percent gravel, cobbles, and stones.

Kriest Series

The Kriest series consists of well drained soils on
glaciated mountain slopes. These soils formed in glacial
till that has a very thin volcanic ash layer on the sur-
face. Slopes are 5 to 65 percent. The vegetation is
grand fir, Douglas-fir, ponderosa pine, and Myrtle
pachistima. Elevation is 1,800 to 3,200 feet. Precipita-
tion is 20 to 24 inches. Mean annual soil temperature
iis 48 to 45°F., and the frost-free season is 90 to 120

ays.

In a representative profile the surface layer is yel-
lowish brown gravelly sandy loam about 1 inch thick.
The subsoil is light yellowish brown and pale brown
gravelly sandy loam, gravelly loamy sand, and sandy
loam about 30 inches thick. The substratum is very
pale brown gravelly loamy sand. Weathered granite
bedrock is at a depth of 41 inches. Reaction is medium
acid to a depth of 16 inches and slightly acid below.

Permeability is moderately rapid. The soil is 40 to
60 inches deep and holds 3.5 to 5 inches of water
available to plants,

These soils are used for woodland, wildlife habitat,
and recreation.

In this survey area, Kriest soils are mapped only
with Rock outerop-Pend Oreille soils.

Representative profile of Kriest gravelly sandy loam
500 feet north and 200 feet east of the southwest cor-
ner of sec. 15, T. 62 N,, R. 1 W,

011—214 inches to 14 inch; needles and twigs.

012—14 inch to 0; partly decomposed needles and
twigs.

A2—0 to 1 inch; light gray volcanic ash, discon-
tinuous.

Al—1 to 2 inches; yellowish brown (10YR 5/4)
gravelly sandy loam, dark brown
(7.5YR 3/2) moist; moderate very fine
granular structure; soft, very friable,
slightly sticky and slightly plastic; many
very fine, fine, and medium roots; many
very fine pores; 24 percent gravel; me-
dium acid; abrupt wavy boundary.

B1—2 to 6 inches; light yellowish brown (10YR
6/4) gravelly sandy loam, dark brown
(10YR 4/3) moist; weak medium sub-
angular blocky structure parting to mod-
erate very fine and fine granular;
slightly hard, friable, slightly sticky and
slightly plastic; many very fine, fine, and
medium roots; many very fine pores; 24
percent gravel ; medium acid; clear wavy
boundary.

B21—6 to 16 inches; pale brown (10YR 6/3)
gravelly sandy loam, dark brown (10YR
4/3) moist; moderate medium suban-
gular blocky structure; slightly hard, fri-
able, slightly sticky and slightly plastic;
common very fine, fine, medium, and

many coarse roots; 26 percent gravel;
medium acid; clear wavy boundary.

B22-—16 to 25 inches; pale brown (10YR 6/3)
gravelly loamy sand, dark brown (10YR
4/3) moist; weak very coarse prismatic
structure parting to weak coarse suban-
gular blocky; very hard, firm; many
very fine and fine pores; common fine
and medium roots; common clay films in
pores and on some ped surfaces; few
dark yellowish brown bands 14 to 14
inch thick; 49 percent gravel; slightly
acid; clear wavy boundary.

B3—25 to 32 inches; pale brown (10YR 6/3)
sandy loam, dark brown (10YR 4/8)
moist; weak very coarse prismatic strue-
ture parting to weak coarse subangular
blocky; very hard, firm; many fine
pores; common fine and medium roots;
many dark brown clay bands 144 to 14
inch thick; 12 percent gravel; medium
acid; clear wavy boundary.

C—32 to 41 inches; very pale brown (10YR 7/3)
gravelly loamy sand, brown (10YR 5/3)
moist ; weak very coarse prismatic struc-
ture parting to weak coarse subangular
blocky ; very hard, firm ; many fine pores;
many dark brown bands 144 to 14 inch
thick; 33 percent gravel; slightly acid;
gradual wavy boundary.

IIR—41 inches; weathered granite,

Pedons in disturbed areas do not have the thin,
discontinuous, light gray layer of volcanic ash. Re-
action is medium acid in the upper part of the B2
horizon and medium acid or slightly acid in the lower
part. The A1l horizon has hue of 10YR or 7.5YR, value
of 4 or 5 dry and 2 or 3 moist, and chroma of 2
through 4.

The B horizon averages 15 to 85 percent gravel,
cobbles, and stones. It has hue of 10YR or 7.5YR,
value of 5 to 7, and chroma of 2 through 4. In some
pedons, a layer just below the B horizon is firm and
somewhat brittle,

Pend Oreille Series

The Pend Oreille series consists of well drained soils
on glaciated mountainsides. These soils formed in vol-
canic ash and the underlying glacial drift (fig. 4).
Slopes range from 5 to 65 percent. The vegetation is
western hemlock, western redcedar, grand fir, and
Myrtle pachistima. Elevation is 2,200 to 8,200 feet.
Precipitation is 25 to 30 inches. Mean annual soil
temperature is 41 to 43°F., and the frost-free season
is 70 to 100 days.

In a representative profile the surface layer is brown
sandy loam about 4 inches thick. The upper 10 inches
of the subsoil is yellowish brown sandy loam, and the
lower 13 inches is light yellowish brown gravelly and
cobbly sandy loam. The substratum to a depth of 60
inches is pale brown cobbly loamy coarse sand. Reac-
’f)ioln is slightly acid to a depth of 27 inches and neutral

elow.

Permeability is moderate. The soil is more than 60
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Figure 4.—Profile of Pend Oreille sandy loam showing 18-inch
layer of darker colored volcanic ash over glacial drift.

inches deep and holds 6 to 8 inches of water available
to plants.

These soils are used for woodland, wildlife habitat,
and recreation,

Representative profile of Pend Oreille sandy loam
in an area of Rock outcrop-Pend Oreille-Kriest com-
plex about 5 miles northwest of Bonners Ferry on the
Cascade road, about 600 feet south and 150 feet east
of the center of sec. 14, T. 62 N., R. 1 W. on northwest-
facing slopes of 40 percent:

011—3 inches to 1 inch; needles and twigs.

012—1 inch to 0; moderately decomposed needles
and twigs, matted.

A2—0 to 14 inch; volcanic ash; discontinuous.

B21ir—14 to 4 inches; brown (7.5YR 5/4) sandy
loam, dark yellowish brown (10YR 3/4)
moist; moderate fine and very fine gran-
ular structure; soft, friable, slightly
sticky and slightly plastic; many very
fine and fine roots and few coarse roots;
many very fine and fine pores; 12 per-
cent gravel; slightly acid; clear wavy
boundary.

B22ir-—4 to 14 inches; yellowish brown (10YR
5/4) sandy loam, dark yellowish brown
(10YR 4/6) moist; moderate fine granu-
lar structure; soft, friable, slightly
sticky and slightly plastic; many very
fine and fine roots; 12 percent gravel;
slightly acid; clear wavy boundary.

B23ir—14 to 17 inches; light yellowish brown
(10YR 6/4) gravelly sandy loam, dark
yellowish brown (10YR 4/4) moist;
moderate fine and very fine granular
structure; slightly hard, friable, slightly
sticky and slightly plastic; many fine
and few coarse roots; many very fine
and fine pores; 24 percent gravel;
slightly acid; abrupt wavy boundary.

IIB3—17 to 27 inches; light yellowish brown
(10YR 6/4) cobbly sandy loam, dark
brown (10YR 4/3) moist; moderate
coarse subangular blocky structure; hard,
firm, slightly sticky and slightly plastic;
common fine and medium roots; many
very fine and fine pores; common thin
patchy clay films; 35 percent cobbles
and 20 percent gravel; slightly acid;
clear wavy boundary.

to 60 inches; pale brown (10YR 6/3)

cobbly loamy coarse sand, brown (10YR

5/3) moist; massive; hard, firm; few

fine roots ; many very fine and fine pores;

few thin patchy clay films; 15 percent
cobbles, 4 percent stones, 10 percent
gravel ; neutral.

Pedons in disturbed areas do not have the thin layer
of volcanic ash. The B2ir horizon has hue of 10YR
and 7.5YR and chroma of 3 to 6. In places just below
the B2ir horizon, there is a layer that is somewhat
brittle and massive or has weak subangular blocky
structure. In some places, it has a few thin patchy
clay films. The IIC horizon has hue of 10YR and 2.5Y,
value of 5 to 7, and chroma of 2 and 3. It averages
less than 35 percent, by weight, of gravel, cobbles, and
stones and less than 18 percent clay.

PM—Pend Oreille-Idamont association. This map-
ping unit is about 45 percent Pend Oreille sandy loam
and 30 percent Idamont silt loam. It is on glaciated
mountainsides. The Pend Oreille soil is on north-facing
slopes, and the Idamont soil on east-facing slopes.
Slopes range from 5 to 65 percent.

About 15 percent of the mapping unit is included
areas of Treble gravelly sandy loam, 5 percent is
Kriest soils, and 5 percent is Rock outcrop and small
s’lcony areas. The Treble soil is on southwest-facing
slopes.

This mapping unit is used for woodland, wildlife

IIc—27
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habitat, and recreation. If slope is less than 35 percent,
the Pend Oreille soil is in capability subclass VIe and
woodland group 1loll and the Idamont soil is in capa-
bility subclass VIe and woodland group 1010. If slope
is more than 35 percent, the Pend Oreille soil is in
capability subclass VIIe and woodland group 1rll and
the Idamont soil is in capability subclass VIle, wood-
land group 1r10, wildlife group 3141.

Porthill Series

The Porthill series consists of moderately well
drained soils on high terraces. These soils formed in
calcareous silty glaciolacustrine sediment. Slopes are
0 to 12 percent. The vegetation is western redcedar,
western larch, western white pine, grand fir, Douglas-
fir, and Myrtle pachistima. Elevation is 2,000 to 2,400
feet. Precipitation is 20 to 23 inches. Mean annual
soil temperature is 43 to 45°F., and the frost-free
season is 115 to 140 days.

In a representative profile the surface layer is pale
brown silt loam about 13 inches thick. The subsoil is
light gray heavy silty clay loam and silt loam about
19 inches thick. The substratum to a depth of 60
inches is strongly calcareous, light olive gray and light
gray silty clay loam and silt loam. Reaction is slightly
acid to neutral in the surface layer, neutral in the
upper part of the subsoil, mildly alkaline in the
lower part of the subsoil, and moderately alkaline in
the substratum.

Permeability is slow. The soil is more than 60
inches deep and holds 11 to 18 inches of water available
to plants,

These soils are used for alfalfa, small grain, pasture,
and woodland.

Representative profile of Porthill silt loam 350 feet
west and 150 feet south of the N 14, corner of sec. 26,
T. 65 N., R. 1 W. on a slope of 2 percent:

011—114 to 1 inch; needles and twigs.

012—1 inch to 0; partly decomposed needles and
twigs; trace of recent volcanic ash in
lower part.

A21—0 to 7 inches; pale brown (10YR 6/3) silt
loam, dark brown or brown (7.5YR 4/3)
moist; weak fine platy structure parting
to moderate fine granular; hard, friable,
slightly sticky and slightly plastic;
common fine and medium roots; many
very fine and fine pores; slightly acid;
clear wavy boundary.

A227 to 13 inches; pale brown (10YR 6/3)
silt loam, dark brown or brown (7.5YR
4/3) moist; weak medium subangular
blocky structure; very hard, friable,
slightly sticky and slightly plastic; com-
mon fine and medium roots; many very
fine and fine pores; few fine black con-
cretions; neutral; clear wavy boundary.
to 27 inches; light gray (2.5Y 7/2)
heavy silty clay loam, olive (5Y 5/3)
moist; weak coarse prismatic structure
parting to moderate medium angular
blocky ; extremely hard, firm, sticky and
plastic; common fine and medium roots;
many very fine and fine pores; common

B2t—13

thin clay films on surfaces of peds; A2
material on surface of peds; many fine
black concretions; neutral; clear wavy
boundary.

B3t—27 to 32 inches; light gray (5Y 7/2) heavy
silt loam, olive (5Y 5/3) moist; weak
coarse platy structure; very hard, firm,
sticky and plastic; common fine and me-
dium roots that are matted between
plates and in cracks; common very fine
pores; common moderately thick clay
films on surface of peds; mildly alkaline;
gradual wavy boundary.

Clca—32 to 43 inches; light olive gray (5Y 6/2)
silty clay loam, olive gray (5Y 5/2)
moist; moderate coarse platy structure;
very hard, firm, sticky and plastic; few
fine roots that are matted between plates
and in cracks; common very fine pores;
many distinct lime veins and splotches,
strongly calcareous; moderately alka-
line; clear wavy boundary.

C2ca—43 to 51 inches; light gray (5Y 7/1) silty
clay loam, light olive gray (5Y 6/2)
moist; moderate thick platy structure;
very hard, firm, sticky and plastic; com-
mon very fine pores; strongly calcareous
with common fine faint lime veins; mod-
erately alkaline; abrupt smooth bound-

ary.
C3—51 to 60 inches; light gray (Y 7/2) silt
loam, olive gray (5Y 5/2) moist; mod-
erate thick platy structure; very hard,
firm, sticky and plastic; strongly cal-

careous ; moderately alkaline.

Most pedons in disturbed areas do not have a thin
discontinuous layer of volcanic ash between the O and
A horizons.

The A2 horizon has hue of 10YR, 7.5YR, or 2.5Y;
;alu% of 6 or 7 dry and 4 or 5 moist; and chroma of

or 3.

The B2t horizon has values of 4 or 5 moist. The
structure ranges from weak or moderate prismatic
parting to moderate or strong angular or subangular
blocky. Thin to thick clay films occur on the vertical
and horizontal surfaces of peds. Textures are silty clay
loam or silty clay.

The depth to calcareous material ranges from 22 to
42 inches. ,

PR—Porthill silt loam. This soil is on high terraces
in the northern part of the survey area. It has the pro-
file described as representative of the series. Slopes are
0 to 12 percent. About 10 percent of this unit is in-
cluded areas where slopes are 12 to 20 percent and 5
percent areas of Rubson silt loam where slopes are 3 to
12 percent.

This soil is used for alfalfa, wheat, oats, barley,
clover and alfalfa seed, pasture, and woodland. Capa-
bility unit IITe-23, woodland group 1d10, wildlife
group 1131.

Pywell Series

The Pywell series consists of very poorly drained
soils in basins and depressions of flood plains. These
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soils formed in organic material derived mainly from
herbaceous plants. Slopes are 0 to 1 percent. The vege-
tation is cattails, sedges, reeds, and scattered trees.
Elevation is 1,750 to 2,800 feet. Precipitation is 20 to
30 inches. Mean annual soil temperature is 43 to 46°F.,
and the frost-free season is 80 to 110 days.

In a representative profile the surface layer is very
dark brown muck about 10 inches thick. The subsur-
face layer is dark reddish brown, very dark gray, and
very dark brown muck about 23 inches thick. The
bottom layer to a depth of 70 inches or more is very
dark gray muck. Reaction is mildly alkaline in the
surface layer, neutral or slightly acid in the subsurface
layer, and slightly acid in the bottom layer.

Permeability is moderate. The soil is more than 60
inches deep and holds 13 to 18 inches of water avail-
able to plants. The seasonal high water table fluctuates
from the surface to a depth of 4 feet.

These soils are used for small grain and pasture.

Representative profile of Pywell muck 1,320 feet
east and 2,000 feet north of the southwest corner of
sec. 32, T.62 N,,R. 2 E.

Oap—O0 to 10 inches; very dark brown (10YR
2/2) broken face and rubbed, sapric ma-
terial; about 15 percent fiber, about 5
percent rubbed; moderate very fine and
fine granular structure; many fine roots;
mildly alkaline; abrupt smooth bound-

ary.

0a2—10 to 14 inches; dark reddish brown (5YR
2/2) broken face and rubbed, sapric ma-
terial; about 25 percent fiber, about 5
percent rubbed; moderate very fine and
fine granular structure; many fine roots;
neutral; abrupt wavy boundary.

0Oa3—14 to 22 inches; very dark gray (10YR
3/1) broken face and rubbed, sapric ma-
terial; about 25 percent fiber, less than
5 percent rubbed; massive; few fine
roots; 14 inch layer of volcanic ash;
neutral; abrupt wavy boundary.

0a4—22 to 33 inches; very dark brown (10YR
2/2) broken face rubbed, sapric mate-
rial; about 20 percent fiber, less than 5
percent rubbed; massive; 14 inch layer
of voleanic ash; slightly acid; abrupt
wavy boundary.

0a5—33 to 70 inches; very dark gray (10YR
3/1) broken face and rubbed, sapric ma-
terial; about 25 percent fiber, less than
5 percent rubbed ; massive; 14, inch layer
of volcanic ash; slightly acid.

In some pedons a moderate amount of the material
is derived from woody plants.

The surface tier is dominantly sapric material, but
includes thin layers of fibric material. Generally the
structure is granular, but in some places it is subangu-
lar blocky. Below the surface tier, the organic material
has granular or platy structure or is massive. The
bottom tier is mainly sapric material.

Volcanic ash layers 14 inch to 3 inches thick are
common in the subsurface and bottom tiers.

PW—Pywell muck. This soil is in basins and depres-
sions in the Kootenai River flood plain and in stream
bottoms. It has the profile described as representative

of the series. About 10 percent of this mapping unit is
included areas of DeVoignes soils.

In most areas dikes protect the soil from flooding.
During the growing season, drainage ditches and
pumps keep the water table at a depth of 2 to 4 feet.

This soil is used for pasture, oats, barley, and spring
wheat. Capability unit IVw—22; not in a woodland
group; wildlife group 2-11.

PY—Pywell-DeVoignes complex. This mapping unit
is about 70 percent Pywell muck and 30 percent De-
Voignes mucky silt loam. The Pywell soil is in basins
and depressions in stream bottoms. The DeVoignes
soil is in depressions in stream bottoms. The DeVoignes
soil has a profile similar to the one deseribed as repre-
sentative of the series, but the surface layer is peat and
is medium acid.

Unprotected areas are subject to yearly flooding.
The water table is at or near the surface 6 to 10
months of the year.

This unit is used for pasture, hay, wildlife habitat,
and woodland. Capability unit Vw-20; wildlife group
2-11; woodland group not assigned. )

Ritz Series

The Ritz series consists of poorly drained soils on
low terraces and ridges. These soils formed in cal-
careous silty alluvium. Slopes are 0 to 2 percent. The
vegetation is black cottonwood, willow, thinleaf alder,
and sedge. Elevation is 1,755 to 1,765 feet. Precipita-
tion is 20 to 24 inches. Mean annual soil temperature
és 45 to 47°F., and the frost-free season is 120 to 140

ays.

In a representative profile (fig. 5) the surface layer
is light brownish. gray silt loam about 8 inches thick.
The substratum to a depth of 46 inches is mottled
light gray silt loam. To a depth of 60 inches, it is
thinly stratified, mottled light gray silt loam and
very fine sandy loam. Reaction is mildly alkaline in
the upper 24 inches and moderately alkaline below.

Permeability is moderate. The soil is more than 60
inches deep and holds 11 to 13 inches of water avail-
able to plants. The seasonal high water table fluctuates
from the surface to a depth of 3 feet. The soil is
saturated during spring runoff. The water table is
lowered to a depth of 4 to 6 feet during the growing
season by a system of ditches and pumps.

These soils are used for small grain, clover seed, and
pasture.

Representative profile of Ritz silt loam in an area of
Ritz-Schnoorson complex 420 feet east and 1,460 feet
north of the southwest corner of sec. 7, T. 62 N., R. 1 E.

Ap—O0 to 8 inches; light brownish gray (10YR
6/2) silt loam, dark grayish brown
(10YR 4/2) moist; weak very fine and
fine granular structure; slightly hard,
friable, slightly sticky and slightly plas-
tic; many fine roots; slightly calcareous;
mildly alkaline; abrupt wavy boundary.
Clg—8 to 18 inches; light gray (2.5Y 7/2) silt
loam, grayish brown (2.5Y 5/2) moist;
many medium distinct mottles of yellow-
ish brown (10YR 5/6); weak medium
and coarse subangular blocky structure;
slightly hard, friable, slightly sticky
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Figure 5.—Profile of Ritz silt loam. Upper 12 inches is moist
after a rain.

and slightly plastic; common fine roots;
common fine pores; slightly calcareous;
mildly alkaline; abrupt wavy boundary.
C2g—18 to 24 inches; light gray (10YR 7/2) silt
loam, grayish brown (10YR 5/2) moist;
many medium distinet mottles of yellow-

ish brown (10YR 5/4); weak coarse
prismatic structure; hard, friable,
slightly sticky and slightly plastic; com-
mon fine roots; common very fine pores;
slightly calcareous; mildly alkaline; ab-
rupt wavy boundary.

C3g—24 to 32 inches; light gray (2.5Y 7/2) silt
loam, gray (5Y 5/1) moist; many me-
dium distinct mottles of yellowish brown
(10YR 5/4); massive; hard, friable,
slightly sticky and slightly plastic; com-
mon fine roots; common very fine and
fine pores; moderately calcareous; mod-
erately alkaline; abrupt wavy boundary.

C4g—32 to 46 inches; light gray (2.5Y 7/2) silt
loam, grayish brown (2.5Y 5/2) moist;
many medium distinct mottles of dark
yellowish brown (10YR 4/4) ; massive;
slightly hard, friable, slightly sticky and
slightly plastic; common very fine and
fine pores; moderately caleareous; mod-
erately alkaline; clear wavy boundary.

Cbg—46 to 60 inches; light gray (2.5Y 7/2)
thinly stratified silt loam and very fine
sandy loam, grayish brown (2.5Y 5/2)
moist; many medium distinet mottles of
dark yellowish brown (10YR 4/4) ; mas-
sive; slightly hard, very friable, non-
sticky and mnonplastic; common fine
pores; moderately calcareous; mod-
erately alkaline.

Between depths of 10 and 40 inches, the soil is 13 to
18 percent clay and less than 15 percent fine and
coarser sand. The soils are mildly alkaline or moder-
ately alkaline throughout. They are slightly calcareous
or moderately calcareous. Snail shells are commonly
between depths of 10 and 40 inches. Buried thin Al
horizons are common.

The Ap horizon has hue of 10YR or 2.5Y and value
of 6 or 7 dry. It is dominantly silt loam or silt but is
very fine sandy loam in some places.

The Cg horizon has many distinct or prominent yel-
lowish brown, dark yellowish brown, or brown mottles.
It has hue of 10YR, 2.5Y, or 5Y, value of 6 or 7 dry, and
chroma of 2 or 1.

RO—Ritz-Schnoorson complex. This mapping unit
is about 55 percent Ritz silt loam and 45 percent
Schnoorson silty clay loam. The Ritz soil occupies low
terraces and ridges on the Kootenai River flood plain.
It has the profile described as representative of the
series. The Schnoorson soil is in basins and swales in
the Kootenai River flood plain. Slopes are 0 to 2 per-
cent.

In most areas dikes protect the soils from flooding.
During the growing season, drainage ditches and
pumps keep the water table at a depth of 2 to 4 feet in
the Schnoorson soil and at 4 to 6 feet in the Ritz soil.

This unit is used for wheat, oats, and barley. Ca-
pability unit IVw-20; Ritz soil in woodland group
1w14, wildlife group 1111; Schnoorson soil in wildlife
group 2-11, woodland group not assigned.

Rock Outcrop
Rock outerop is exposures of barren rock. In places
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it has a mantle of soil material less than 4 inches thick.
Slopes range from 0 to more than 100 percent.

RP—Rock outcrop-Pend Oreille-Kriest complex.
This mapping unit is about 45 percent Rock outcrop,
30 percent Pend Oreille sandy loam, and 15 percent
Kriest gravelly sandy loam. Rock outcrop is on the
barren bedrock exposures on glaciated mountain
slopes. The Pend Oreille and Kriest soils are on glaci-
ated mountainsides. The Pend Oreille soil has a north-
erly aspect, and the Kriest soil a southerly aspect. The
Pend Oreille soil has the profile described as represen-
tative of the series. Slopes are 5 to 65 percent.

These soils occur in such an intricate pattern that it
is not practical to map them separately. About 10 per-
cent of this unit is included areas of Idamont soils and
5 percent areas of Treble soils.

This unit is used for woodland, wildlife habitat,
and recreation. Capability subclass VIIs; Rock out-
crop in wildlife group 4444, not assigned to woodland
group. If slope is as much as 35 percent, Pend Oreille
soil in woodland group loll. Kriest soil in 309 if
slope is more than 35 percent, Pend Oreille soil in
woodland group 1rll, Kriest soil in 3r9. Both soils are
in wildlife group 3141.

RT—Rock outcrop-Treble complex. This mapping
unit is about 55 percent Rock outerop and 30 percent
Treble gravelly sandy loam. Rock outcrop is the barren
bedrock exposure on glaciated mountainsides. The
Treble soil is on glaciated southwest facing mountain-
sides. Slopes are 5 to 65 percent.

These soils occur in such an intricate pattern that
it is not practical to map them separately. About 5
percent of this unit is included areas of Kriest soils,
5 percent Idamont soils, and 5 percent Pend Oreille
soils.

The Treble soil is used for woodland, wildlife habi-
tat, and recreation. Rock outerop has little value ex-
cept for esthetic purposes. Capability subclass Vlis;
Rock outerop in wildlife group 4444, not assigned to
woodland group. If slope is 5 to 35 percent, Treble soil
in woodland group 207. If slope is 35 to 65 percent,
Treble soil in woodland group 2r7, wildlife group 3141.

Rubson Series

The Rubson series consists of well drained soils on
high terraces. These soils formed in glaciolacustrine
sediment. Slopes are 0 to 12 percent. The vegetation
is western hemlock, western redcedar, western white
pine, and Myrtle pachistima. Elevation is 2,100 to
2,700 feet. Precipitation is 23 to 28 inches. Mean an-
nual soil temperature is 41 to 44° F, and the frost-
free season is 110 to 135 days.

In a representative profile the surface layer is pale
brown silt loam about 14 inches thick. The next 15
inches is very pale brown and light gray silt loam, The
next 26 inches is reddish yellow, light gray, and brown
silt loam and very fine sandy loam. The substratum to
a depth of 68 inches is light gray loamy very fine sand.
Reaction is slightly acid and medium acid to a depth
of 55 inches and mildly alkaline below.

Permeability is moderate. The soil is more than 60
inches deep and holds 11 to 12 inches of water avail-
able to plants.

These soils are used for hay, small grain, pasture,
woodland, wildlife habitat, and recreation.

Representative profile of Rubson silt loam about 200
feet west and 300 feet north of the southeast corner of
sec. 16, T. 61 N., R. 1 E. on a slope of 1 percent:

011—3 inches to 1 inch; needles and twigs.

012—1 inch to 0; partially decomposed needles
and twigs.

A2 0 to 14 inch; voleanic ash; discontinuous.

V21lir—1% inch to 2 inches; pale brown (10YR
6/3) silt loam, brown (7.5YR 5/2) moist;
moderate fine crumb structure; soft,
friable, slightly sticky and slightly plas-
tic; many fine and coarse roots; many
very fine pores; slightly acid; clear
wavy boundary.

B22ir—2 to 8 inches; pale brown (10YR 6/3)
silt loam, brown (7.5YR 5/4) moist;
weak fine crumb structure; soft, friable,
slightly sticky and slightly plastic; many
fine and coarse roots; many very fine
and few medium pores; slightly acid;
clear wavy boundary.

B23ir—8 to 14 inches; pale brown (10YR 6/3)
silt loam, brown (7.5YR 5/4) moist;
weak medium and fine subangular
blocky structure; hard, slightly sticky
and slightly plastic; many fine and
coarse roots; many very fine pores; me-
dium acid; clear wavy boundary.

ITA21b—14 to 23 inches; very pale brown (10YR
7/3) silt loam, brown (10YR 6/3) moist;
weak coarse angular blocky structure;
hard, friable, slightly sticky and slightly
plastic; few fine and coarse roots; many
very fine and fine pores; slightly acid;
clear wavy boundary.

11A22b—23 to 29 inches; light gray (10YR 7/2)
silt loam, pale brown (10YR 6/3) moist;
massive; hard, friable, slightly sticky
and slightly plastic; few fine and coarse
roots; many very fine pores; slightly
acid; abrupt wavy boundary.

IIB21tb—29 to 32 inches; reddish yellow (7.5YR
6/6) silt loam, yellowish brown (10YR
5/4) and dark yellowish brown
(10YR 3/4) moist; massive; very hard,
friable, slightly sticky and slightly plas-
tic; few fine roots; many very fine and
fine pores; many very thin and thin clay
films on pores; medium acid; abrupt
wavy boundary.

IITIA’2—32 to 50 inches; light gray (10YR 7/2)
very fine sandy loam, pale brown (10YR
6/3) moist; massive; hard, friable; few
fine and coarse roots; many very fine
pores; one wavy and discontinuous yel-
lowish brown (10YR 5/4) lamella about
2 inches thick; slightly acid; abrupt
wavy boundary.

ITIIB’2—50 to 55 inches; brown (10YR 5/3) very
fine sandy loam, dark yellowish brown
(10YR 4/4) moist; massive; slightly
hard, friable, slightly sticky and slightly
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plastic; many very fine pores;
slightly acid; abrupt wavy boundary.

IIIC—55 to 68 inches; light gray (10YR 7/2)
loamy very fine sand, grayish brown
(2.5Y 5/2) moist; massive; soft, many
fine pores; mildly alkaline.

The Bir horizon has value of 6 or 7 dry and 4 or 5
moist. The ITA2b horizon has value of 6 or 7 dry and
5 or 6 moist and chroma of 2 or 3. It is 2 to 4 percent
clay. The IIB2tb horizon has value of 5 or 6 dry. It
is 10 to 17 percent clay. The IIIC horizon consists of
neutral or mildly alkaline lacustrine sediments.

In some pedons the soil is calcareous below a depth
of 40 inches.

RU—Rubson silt loam. This soil is on broad glacio-
lacustrine terraces. It has the profile described as rep-
resentative of the series. Slopes are 0 to 12 percent.
About 5 percent of this mapping unit is included areas
of Rubson silt loam, 12 to 20 percent slopes, and 5
percent a complex of Selle fine sandy loam and Elmira
loamy sand.

This soil is used for hay, pasture, wheat, and wood-
land. A small acreage where slopes are 0 to 3 percent
is used for irrigated hops. Capability unit IIle-23,
woodland group 1loll, wildlife group 2141.

RW—Rubson-Porthill association. This mapping
unit is about 75 percent Rubson silt loam and 20 per-
cent Porthill silt loam. It occupies broad glaciolacus-
trine terraces. Slopes are 0 to 12 percent. About 5
percent of this unit is included areas of Rubson silt
loam, 12 to 20 percent slopes.

This unit is used for wheat, oats, barley, and alfalfa.
Rubson soil in capability unit II1le-23, woodland group
1011, wildlife group 2141; Porthill soil in capability
unit I1Ie-23, woodland group 1d10, wildlife group 1131.

Schnoorson Series

The Schnoorson series consists of poorly drained
soils in basins and swales of the ridge-swale complex
on the Kootenai River flood plain. These soils formed
in alluvium (fig. 6). Slopes are 0 to 1 percent. The
vegetation is sedges, thin leaf alder, willow, and rushes.
Elevation is 1,755 to 1,765 feet. Precipitation is 20 to
24 inches. Mean annual soil temperature is 45 to 47°F.,
and the frost-free season is 120 to 140 days.

In a representative profile the surface layer is light
brownish gray silty clay loam about 6 inches thick.
The substratum to a depth of 40 inches is mottled
light gray silty clay loam. Below this, to a depth of 65
inches, is mottled light gray silty clay. Reaction is
mildly alkaline to a depth of 40 inches and neutral
below.

Permeability is moderately slow. The soil is more
than 60 inches deep and holds 11 to 12 inches of water
available to plants. The seasonal high water table
fluctuates from the surface to a depth of 4 feet. These
soils are saturated during spring runoff and, unless
drained, the water table is at a depth of less than 40
inches during the first part of the growing season.

Representative profile of Schnoorson silty clay loam
in area of Schnoorson-Ritz association 2,440 feet
east and 1,140 feet south of the northwest corner of
sec. 29, T.62 N,, R. 1 E.

Ap—0 to 6 inches; light brownish gray (2.5Y

4
——

—

Figure 6.—Profile of Schnoorson silty clay loam. The darker
colored lower part is wet. Bands show stratification of alluvium.

6/2) silty clay loam, dark grayish brown
(2.5Y 4/2) moist; weak very fine granu-
lar structure; slightly hard, friable,
slightly sticky and plastic; many fine
pores; moderately calcareous; mildly
alkaline; abrupt wavy boundary.
Clg—6 to 20 inches; light gray (2.5Y 7/1) silty
clay loam, grayish brown (2.5Y 5/2)
moist; common coarse distinct mottles
of yellowish brown (10YR 5/4) and
brown (7.5YR 5/4); weak coarse pris-
matic structure; very hard, firm, sticky
and plastic; many fine pores; moderately
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calcareous; mildly alkaline; clear wavy
boundary.

C2g—20 to 81 inches; light gray (5Y 7/1) silty
clay loam, dark gray (5Y 4/1) moist;
common coarse prominent mottles of
brown (7.5YR 5/4) and light reddish
brown (2.5YR 6/3); weak coarse pris-
matic structure; very hard, firm, sticky
and plastic ; many fine and medium pores;
mildly alkaline; clear wavy boundary.

C3g—31 to 40 inches; light gray (2.5Y 7/1) silty
clay loam, dark gray (2.5Y 4/1) moist;
common coarse prominent mottles of
brown (7.5YR 5/4) and reddish brown
(2.5YR 4/3) ; massive; very hard, firm,
sticky and plastic; many fine and me-
dium pores; mildly alkaline; clear wavy
boundary.

C4g—40 to 65 inches; light gray (2.5Y 7/1) silty
clay, bluish gray (5B 5/1) moist; com-
mon coarse prominent mottles of brown
(7.5YR b5/4) ; massive; very hard, very
firm, very sticky and very plastic; fine
and medium pores; neutral.

Texture between depths of 10 and 40 inches averages
silty clay loam and 27 to 34 percent clay. Reaction is
neutral to mildly alkaline. Snail shells are common in
the upper part of the profile.

The Ap horizon has hue of 2.5Y or 10YR, value of
6 or 7 dry, and chroma of 1 or 2. It is slightly or
moderately calcareous.

The Cg horizon has value of 6 or 7 dry and 4 or 5
moist. It has distinet or prominent mottles that have
hue of 10YR, 7.5YR, 5YR, and 2.5YR and chroma of
3 through 6. This horizon is commonly silty clay loam
and has weak to moderate coarse prismatic structure,
but it is massive in the lower part in most places.

The soils occasionally dry out to 3 feet and cracks
14 to 2 inches wide form below the Ap horizon.

SA—Schnoorson-Ritz association. This mapping
unit is about 60 percent Schnoorson silty clay loam and
40 percent Ritz silt loam. The Schnoorson soil is in
basins, depressions, and swales in the Kootenai River
flood plain. It has the profile described as representa-
tive of the series. The Ritz soil is on low terraces.

In most areas dikes protect the soil against flooding.
During the growing season, drainage ditches and
pumps keep the water table at a depth of about 2 to 4
feet in the Schnoorson soil and at 4 to 6 feet in the
Ritz soil.

The Schnoorson soil is used for spring wheat, oats,
and barley. The Ritz soil is used for wheat, oats,
barley, hay, pasture, and clover seed. Schnoorson
soil in capability unit IVw-20, wildlife group 2-11,
not assigned to woodland group; Ritz soil in capability
llmit ITw-20, woodland group 1wld4, wildlife group

111.

Seelovers Series

The Seelovers series consists of poorly drained soils
on stream bottoms. These soils formed in alluvium.
Slopes are 0 to 2 percent. The vegetation is western
redcedar, paper birch, black cottonwood, and devils-
club. Elevation is 2,100 to 2,800 feet. Precipitation is

24 to 28 inches. Mean annual soil temperature is 43 to
45°F., and the frost-free season is 80 to 110 days.

In a representative profile the surface layer is very
dark brown silt loam about 6 inches thick. The subsoil
is about 23 inches thick. It is very dark grayish brown
silt loam in the upper 6 inches and mottled grayish
brown silt loam in the lower 17 inches. The substratum
to a depth of 60 inches is olive gray silt loam. Reaction
is glightly acid throughout.

Permeability is moderately slow. The soil is more
than 60 inches deep and holds 11 to 13 inches of water
available to plants. The seasonal high water table
fluctuates between the surface and a depth of 1.5 feet.

These soils are used for small grains, pasture, and
woodland.

Representative profile of Seelovers silt loam about
1,650 feet east and 500 feet south of the northwest
corner of sec. 25, T. 656 N., R. 1 W.

Al—0 to 6 inches; very dark brown (10YR
2/2) silt loam, dark grayish brown
(10YR 4/2) dry; moderate fine and
medium subangular blocky structure;
hard, friable, sticky and plastic; many
fine and very fine pores; slightly acid;
clear wavy boundary.

B21—6 to 12 inches; very dark grayish brown
(10YR 3/2) silt loam, dark grayish
brown (10YR 4/2) dry; weak medium
prismatic structure that parts to mod-
erate medium subangular blocky; hard,
friable, slightly sticky and slightly plas-
tic; common fine and medium roots;
many very fine and fine pores; slightly
acid; clear wavy boundary.

B22g—12 to 17 inches; grayish brown (2.5Y
5/2) silt loam, light brownish gray (2.5Y
6/2) dry; common medium faint mot-
tles; weak medium prismatic structure
that parts to moderate medium suban-
gular blocky; hard, friable, slightly
sticky and slightly plastic; few very fine
roots; many very fine and fine pores;
slightly acid; clear wavy boundary.

B3g—17 to 29 inches; grayish brown (2.5Y 5/2)
silt loam, light gray (2.5Y 7/2) dry;
common medium and coarse prominent
mottles; weak medium subangular
blocky structure; hard, firm, sticky and
plastic; many very fine and fine pores;
slightly acid; abrupt wavy boundary,

Cg—29 to 60 inches; olive gray (5Y 5/2) silt
loam, light gray (2.5Y 7/2) dry; com-
mon medium and coarse prominent mot-
tles; massive; hard, firm, sticky and
plastic; many very fine and fine pores;
slightly acid.

The Al horizon has value of 2 or 3 moist and 4 or 5
dry. The structure is fine and medium subangular
blocky or fine granular.

The B2 horizon is silt loam and loam. It has hue of
10YR, 2.5Y, or 5Y and value of 4 through 7 dry. The
structure ranges from weak or moderate, coarse or
medium, prismatic to weak or moderate subangular
blocky.

The B3g horizon is silt loam or silty clay loam. It
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has hue of 5Y or 2.5Y, value of 5 or 6 moist, and 6 or
7 dry. It has distinct to prominent and common to
many mottles.

The Cg horizon is silty clay loam or silt loam and
has many or common, distinct or prominent mottles.
It has hue of 5Y, 5GY, 5B, or 2.5Y; value is 5 through
7 moist and 6 or 7 dry.

SE—Seelovers silt loam. This soil is on stream bot-
toms. Slopes are less than 2 percent. About 10 percent
of this mapping unit is included areas of Rubson soils,
5 percent DeVoignes soils, 5 percent Bane soils, 5 per-
cent Stien soils, and 2 percent Pywell soils. Also in-
cluded are small areas where gravel and cobbles are
between depths of 20 and 40 inches.

This soil is used for woodland, oats, pasture, and
grass hay crops. Capability unit IVw-21, woodland
group 1wil6, wildlife group 2-11.

Selle Series

The Selle series consists of well drained soils on
terraces. These soils formed in sandy glaciolacustrine
sediment. Slopes are 0 to 7 percent, The vegetation
is western redcedar, grand fir, western white pine, and
Myrtle pachistima., Elevation is 2,000 to 2,500 feet.
Mean annual precipitation is 23 to 28 inches. Mean
annual soil temperature is 43 to 47°F., and the frost-
free season ranges from 110 to 140 days.

In a representative profile the surface layer is brown
and light yellowish brown fine sandy loam about 15
inches thick. The subsoil is brown and yellowish brown
loamy fine sand and sand about 25 inches thick. The
substratum to a depth of 60 inches is pale brown sand.
Reaction is medium acid in the surface layer, slightly
acid and neutral in the subsoil, and neutral in the
substratum.

Permeability is very rapid. The soil is more than 60
inches deep and holds 6 to 8 inches of water available
to plants.

These soils are used for woodland, small grain, al-
falfa, and pasture.

Representative profile of Selle fine sandy loam in an
area of Selle-Elmira complex 1,250 feet west and 2,600
feet north of the southeast corner of sec. 33, T. 60 N.,
R.1W.

011—2 to 114 inches; needles and twigs.

012—114 inches to 0; partly decomposed needles
and twigs matted.

A2—0 to 14 inch; voleanic ash; discontinuous.

B2lir—14 to 4 inches; brown (7.5YR 5/4) fine
sandy loam, dark brown (7.5YR 4/4)
moist; weak fine granular structure;
soft, very friable, slightly sticky and
slightly plastic; many very fine, fine,
and medium roots; many very fine and
fine pores; medium acid; clear wavy
boundary.

B22ir—4 to 15 inches; light yellowish brown
(10YR 6/4) fine sandy loam, brown
(7.5YR 4/4) moist; weak medium sub-
angular blocky structure; soft, very fri-
able, slightly sticky and slightly plastic;
many very fine roots; many very fine and
fine pores; medium acid; gradual wavy
boundary.

B28ir—15 to 381 inches; brown (7.5YR 5/4)
loamy fine sand, dark brown (7.5YR
4/4) moist; weak medium subangular
blocky structure; soft, very friable;
many very fine and fine roots; many very
fine and fine pores; slightly acid; clear
wavy boundary.

B24ir—31 to 40 inches; yellowish brown (10YR
5/4) sand, dark brown (10YR 3/3)
moist; massive; loose; many fine roots;
many very fine and fine pores; 35 per-
cent of matrix has 14 to 14 inch thick
dark yellowish brown (10YR 4/4) lamel-
lae; many fine to coarse iron manganese

concretions; mneutral; gradual wavy
boundary.

C—40 to 60 inches; pale brown (10YR 6/3) sand,
brown (10YR 4/3) moist; single

grained; loose; many very fine and fine
pores; neutral.

The Bir horizon has chroma of 3, 4, or 6. Lamellae
6 to 2 inches thick occur in the lower part of the
Bir horizon and make up 10 to 50 percent of the ma-
trix. The C horizon is medium and coarse sand.

SL—Selle fine sandy loam. This nearly level to
gently sloping, undulating or duny soil is on glacio-
lacustrine terraces. Slopes range from 0 to 7 percent.
About 10 percent of the mapping unit is included
areas of Elmira soils and 5 percent Rubson soils.

This soil is used for wheat, oats, barley, hay, pas-
ture, and woodland. Capability unit 1Vs-24, dryland;
woodland group 1010; wildlife group 2141.

SR—Selle-Elmira complex. This mapping unit is on
terraces. It is about 60 percent Selle fine sandy loam
and 40 percent Elmira loamy sand. The nearly level to
gently sloping Selle soil has the profile described as
representative of the series. The Elmira soil is nearly
levil to hilly or duny. Slopes range from 0 to 20 per-
cent.

These soils occur in such intricate patterns that it
is not practical to show them separately on the map.

Some areas are tilled. Others are used for woodland,
wildlife habitat, and pasture. Capability subclass VIs;
Selle soil in woodland group 1010, wildlife group 2141;
gléznzira soil in woodland group 4s8, wildlife group

Stien Series

The Stien series consists of well drained soils on.
glacial moraines. These soils formed in volcanic ash
and the underlying glacial drift. Slopes are 0 to 12
percent. The vegetation is lodgepole pine, Douglas-fir,
and Myrtle pachistima. Elevation is 2,200 to 2,800 feet.
Precipitation is 25 to 30 inches. Mean annual soil
temperature is 41 to 45° F., and the frost-free season is
90 to 110 days.

In a representative profile the surface layer is light
yellowish brown gravelly silt loam about 4 inches
thick. The subsoil is about 21 inches thick. It is light
yellowish brown very gravelly silt loam in the upper
part and very pale brown very cobbly sandy loam in
the lower part. The substratum to a depth of 60 inches
is very pale brown very gravelly coarse sand. Reaction
is slightly acid throughout.
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Permeability is moderately rapid. The soil is more
than 60 inches deep and holds 3.5 to 4.5 inches of
water available to plants.

These soils are used for woodland, wildlife habitat,
recreation, small grain, hay, and pasture.

Representative profile of Stien gravelly silt loam in
an area of Stien-Pend Oreille association about 900
feet north of the center of sec. 21, T.65 N.,, R. 2 E.

011—2 to 1 inch; needles and twigs.

012—1 inch to 0; partly decomposed needles and
twigs.

B21lir—0 to 4 inches; light yellowish brown
(10YR 6/4) gravelly silt loam, dark
brown (7.5YR 3/4) moist; weak fine
crumb structure; soft, friable, slightly
sticky and slightly plastic; many fine
and medium roots ; many very fine pores;
24 percent gravel; slightly acid; clear
wavy boundary.

B22ir—4 to 15 inches; light yellowish brown
(10YR 6/4) very gravelly silt loam, dark
brown or brown (7.5YR 4/4) moist;
weak medium subangular blocky struc-
ture; soft, friable, slightly sticky and
slightly plastic; common fine and me-
dium roots; many very fine pores; 64
percent gravel and cobbles; slightly acid;
clear wavy boundary.

IIB3ir—15 to 25 inches; very pale brown (10YR
7/4) very cobbly sandy loam, yellowish
brown (10YR 5/4) moist; weak medium
subangular blocky structure; loose, few
fine roots; many fine pores; 88 percent
cobbles and gravel; slightly acid; clear
wavy boundary.

IIIC—25 to 60 inches; very pale brown (10YR
7/3) very gravelly coarse sand, yellowish
brown (10YR 5/4) moist; single
grained; loose, 68 percent gravel and
cobbles; slightly acid.

Some undisturbed areas have a very thin layer of
voleanic ash between the O and B horizons. The Bir
horizon has value of 5 through 7 dry and chroma of 4
through 6.

ST—Stien cobbly silt loam. This soil is on a high
glacial terrace, Slopes range from 0 to 12 percent. This
soil has a profile similar to the one described as repre-
sentative of the series, but the surface layer is domi-
nantly cobbles. About 25 percent of the mapping unit
is included areas of Stien gravelly silt loam. Also in-
cluded are small areas where the surface layer is less
than 15 percent gravel or cobbles and small areas
where slopes are more than 12 percent.

This soil is used for woodland, alfalfa, pasture, and
wildlife habitat. Capability unit IVs-24, woodland
group 1£8, wildlife group 2141.

SW—Stien-Pend Oreille association. This mapping
unit is about 75 percent Stien gravelly silt loam and
25 percent Pend Oreille sandy loam. The Stien soil is
on glacial moraines in valleys. It has the profile de-
scribed as representative of the series. The Pend
Oreille soil is on glaciated mountain slopes. Slopes
range from 0 to 35 percent. Included in mapping are
cobbly areas.

The Stien soil is used for woodland, wheat, oats, and

pasture. The Pend Oreille soil is used for woodland,
wildlife habitat, and recreation. Stien soil in capability
unit 1'Vs-24, wildlife group 2141, woodland group 1£8;
Pend Oreille soil in capability subclass VIe, woodland
group loll, wildlife group 3141.

Treble Series

The Treble series consists of well drained soils on
glaciated mountainsides. These soils formed in glacial
till. Slopes are 5 to 65 percent. The vegetation is
Douglas-fir, ponderosa pine, snowberry, and pinebark.
Elevation is 1,800 to 3,200 feet. Precipitation is 24 to
28 inches. Mean annual soil temperature is 44 to 46°F.,
and the frost-free season is 100 to 130 days.

In a representative profile the surface layer is dark
yellowish brown gravelly sandy loam about 2 inches
thick. The subsoil is 20 inches thick. In sequence from
the top is 4 inches of dark brown gravelly sandy loam,
6 inches of yellowish brown gravelly sandy loam, and
10 inches of light yellowish brown very gravelly sandy
loam. The substratum is yellowish brown very gravelly
sandy loam and gravelly sandy loam. Weathered bed-
rock is at a depth of 42 inches, Reaction is neutral in
the surface layer, slightly acid in the upper part of the
subsoil, and medium acid in the lower part.

Permeability is moderately rapid. The soil is 40 to
60 inches deep to bedrock and holds 3.5 to 6 inches of
water available to plants.

These soils are used for woodland, wildlife habitat,
and recreation. The Treble soils in this survey area are
mapped only with Rock outerop.

Representative profile of Treble gravelly sandy loam
in an area of Rock outcrop-Treble complex west of
Bonners Ferry on the Mpyrtle Creek-Cascade Creek
road, about 400 feet north and 1,100 feet east of the
center of sec. 23, T. 62 N.,, R. 1 W., on a south-facing
slope of 30 percent:

011—2 to 1 inch; needles and twigs.

012—1 inch to 0; partly decomposed needles and
twigs.

A1—0 to 2 inches; dark yellowish brown (10YR
4/4) gravelly sandy loam, very dark
brown (10YR 2/2) moist; moderate
very fine crumb structure; soft, very
friable, slightly sticky and slightly plas-
tic; many very fine and fine and common
medium roots; many fine pores; 27 per-
cent gravel; neutral; abrupt wavy
boundary.

B21lir—2 to 6 inches; dark brown (7.5YR 4/4)
gravelly sandy loam, dark brown
(7.5YR 3/2) moist; weak medium sub-
angular blocky structure parting to mod-
erate medium crumb; slightly hard,
friable, slightly sticky and slightly plas-
tic; many fine and medium roots; com-
mon fine pores; 36 percent gravel;
slightly acid; clear wavy boundary.

B22ir—6 to 12 inches; yellowish brown (10YR
5/4) gravelly sandy loam, dark yellow-
ish brown (10YR 4/4) moist; weak me-
dium subangular blocky structure;
slightly hard, friable, slightly sticky
and slightly plastic; many very fine and
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fine roots; many very fine pores; 28 per-
cent gravel; slightly acid; clear wavy
boundary.

B23ir—12 to 22 inches; light yellowish brown
(10YR 6/4) gravelly sandy loam, dark
yellowish brown (10YR 4/4) moist;
moderate coarse subangular blocky
structure; very hard, firm, slightly
sticky and slightly plastic; few very fine
and medium roots matted on ped sur-
faces ; many very fine and few fine pores;
few thin patchy clay films; 40 percent
gravel ; medium acid; clear wavy bound-

ary.
C1—22 to 32 inches; yellowish brown (10YR
5/4) very gravelly sandy loam, dark yel-

lowish brown (10YR 4/4) moist;
moderate coarse subangular blocky
structure; very hard, firm, slightly

sticky and slightly plastic; few fine and
medium roots matted on ped surfaces;
few thin patchy clay films; 55 percent
gravel; slightly acid; clear wavy bound-
ary.

C2—82 to 42 inches; yellowish brown (10YR
5/4) gravelly sandy loam, dark yellowish
brown (10YR 4/4) moist; moderate
coarse subangular blocky structure; very
hard, firm, slightly sticky and slightly
plastic; few fine and medium roots;
many very fine and few fine pores; few
thin patchy clay films; 29 percent gravel;
slightly acid.

IIR—42 inches; weathered bedrock.

In some pedons, where the surface has not been
disturbed, there is a thin layer of volcanic ash between
the O and A horizons.

The Al horizon has hue of 10YR or 7.5Y, value of 4
or 5 dry and 2 to 4 moist, and chroma of 2 through 4.
It is gravelly sandy loam or gravelly fine sandy loam.

The Bir horizon has value of 4 through 6 dry. The
structure is granular, subangular blocky, or prismatic.
This horizon is 25 to 40 percent coarse fragments,
mostly gravel and cobbles; more than 15 percent by
weight fine or coarser sand; and 5 to 8 percent clay.
In some pedons, the lower part of the Bir horizon is
firm or very firm, somewhat brittle, and has weak or
moderate subangular blocky structure.

The C horizon has hue of 10YR or 7.5YR, value of
5 or 6 dry and 4 or 5 moist, and chroma of 3 or 4. It
averages 35 to 60 percent coarse fragments, mostly
gravel and cobbles with some stones.

Wishbone Series

The Wishbone series consists of well drained soils
on terraces. These soils formed in calcareous glacio-
lacustrine sediment. Slopes are 45 to 75 percent. The
vegetation is Douglas-fir, ponderosa pine, snowberry,
and pinegrass. Elevation is 1,800 to 2,200 feet. Precip-
itation is 20 to 24 inches. Mean annual soil tempera-
ture is 47 to 49°F., and the frost-free season is 110 to
140 days. o

In a representative profile the surface layer is light
brownish gray silt loam about 5 inches thick. The

subsurface layer, about 13 inches thick, is gray silt
loam that has many thin wavy bands of pale brown.
The subsoil to a depth of 60 inches is strongly calcare-
ous light gray silt loam with some thin wavy bands of
pale brown. Reaction is slightly acid in the surface
layer, neutral in the subsurface layer, and mildly alka-
line in the subsoil.

Permeability is moderate. The soil is more than 60
inches deep and holds 11 to 13 inches of water available
to plants.

These soils are used for woodland, wildlife habitat,
and recreation.

Representative profile of Wishbone silt loam in an
area of Wishbone-Caboose complex, about 250 feet east
and 200 feet south of the center of sec. 9, T. 61 N., R.
1 E. on a south-facing slope of 55 percent:

011—2 to 1 inch; needles, twigs, and grass.

012—1 inch to 0; partly decomposed needles,
twigs, and grass.

A21—0 to 14 inch; volcanic ash; discontinuous.

A22—14 to 5 inches; light brownish gray (2.5Y
6/2) silt loam, grayish brown (2.5Y 5/2)
moist; weak thin platy structure;
slightly hard, friable, slightly sticky
and slightly plastic; many very fine to
coarse roots; many. very fine and fine
pores; many very fine and fine black con-
cretions; slightly acid; clear wavy
boundary.

A&B—5 to 18 inches; light gray (2.5Y 7/2) silt
loam, dark grayish brown (2.5Y 4/2)
moist; moderate thin platy and weak
coarse subangular blocky structure;
hard, firm, slightly sticky and slightly
plastic; many very fine to coarse roots;
many very fine pores; wavy pale brown
lamellae 14 inch to 2 inches thick on
20 percent of the matrix; thin clay films
on lamellae; common very fine and fine
dark colored black concretions; neutral;
abrupt wavy boundary.

B3tca—18 to 60 inches; light gray (5YR 7/2) silt
loam, olive gray (5Y 5/2) moist; mas-
sive; hard, firm, slightly sticky and
slightly plastic; wavy pale brown la-
mellae 14¢ inch to 2 inches thick on 10
to 20 percent of the horizon; few thin
clay films and thin layers of calcium
carbonate between lamellae; common
very fine and fine roots; few very fine
pores; few very fine black concretions;
strongly calcareous; mildly alkaline.

Where the surface layer has been disturbed, the thin
layer of volcanic ash between the O and A horizons is
absent.

The A2 horizon has hue of 2.5Y or 10YR, value of
5 through 7 dry and 4 or 5 moist. The A&B horizon
has hue of 2.5Y or 5Y, value of 6 or 7 dry and 4 through
6 moist, and chroma of 2 or 3. The structure is suban-
gular blocky, platy, or prismatic with distinet wavy dis-
continuous clayey bands. The bands range in thickness
from 14, inch to 3 inches and are on 10 to 40 percent
of the matrix. The B3tca horizon has distinct lime
veins and splotches.

WB—Wishbone-Caboose complex. This mapping



BOUNDARY COUNTY AREA, IDAHO 25

unit is on terraces. It is about 60 percent Wishbone
silt loam and 20 percent Caboose very fine sandy loam.
Slopes range from 45 to 75 percent,

The soils occur in such an intricate pattern that it is
not practical to map them separately. The unit is
about 10 percent included areas of Artnoc soils, 10
percent Crash soils, small areas where slopes are short
and range from 20 to 45 percent, and some areas
where slopes are 75 to 110 percent.

This unit is used for woodland, wildlife habitat, and
recreation. Capability subclass VIle, wildlife group
3141 ; Wishbone soil in woodland group 3r6, Caboose
soil in 3r9,

Planning the Use and Management
of the Soils

The soil survey is a detailed analysis and evaluation
of the most basic resource of the survey area—the soil.
It may be used to fit the use of the land, including
urbanization, to the limitations and potentials of the
natural resources and the environment and to help
avoid soil-related failures in uses of the land.

During a soil survey soil scientists, conservationists,
engineers, and others keep extensive notes, not only
about the nature of the soils but also about unique as-
pects of behavior of these soils in the field and at con-
struction sites. These notes include observations’ of
erosion, drought damage to specific crops, yield esti-
mates, flooding, the functioning of septic systems, and
other factors relating to the kinds of soil and their
productivity, potentials, and limitations under various
uses and management. In this way field experience
incorporated with measured data on soil properties
and performance is used as a basis for predicting soil
behavior.

Information in this section will be useful in applying
basic facts about the soils to plans and decisions for
use and management of soils for crops and pasture,
range, woodland, and many nonfarm uses, including
building sites, highways and other transportation
systems, sanitary facilities, parks and other recrea-
tional developments, and wildlife habitat. From the
data presented, the potential of each soil for specified
land uses may be determined, soil limitations to these
land uses may be identified, and costly failures in
homes and other structures resulting from unfavorable
soil properties may be avoided. A site can be selected
where the soil properties are favorable, or practices
can be planned that will overcome the soil limitations.

Planners and others using the soil survey can evalu-
ate the impact of specific land uses on the overall
productivity of the survey area or other broad plan-
ning area, and on the environment. Both of these
factors are closely related to the nature of the soil.
Plans can be made to maintain or create a land-use
pattern in harmony with the natural soil.

Contractors can find information useful in locating
sources of sand and gravel, road fill, and topsoil. Other
information indicates the presence of bedrock, wet-
ness, or very firm soil horizons that cause difficulty in
excavation.

Health officials, highway officials, engineers, and

many other specialists can find useful information in
this soil survey. The safe disposal of wastes, for ex-
ample, is closely related to properties of the soil. Pave-
ments, sidewalks, campsites, playgrounds, lawns, trees
and shrubs, and most other uses of land are influenced
by the nature of the soil.

Capability Grouping

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field crops. The
soils are grouped according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and
generally expensive landforming that would change
slope, depth, or other characteristics of the soils; does
not take into consideration possible but unlikely major
reclamation projects; and does not apply to rice, cran-
berries, horticultural crops, or other crops that require
special management. This classification is not a sub-
stitute for interpretations designed to show suitability
and limitations of groups of soils for range, for forest
trees, or for engineering purposes.

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

CAPABILITY CLASSES, the broadest groups, are des-
ignated by Roman numerals I through VIII. The
numerals indicate progressively greater limitations
?nﬁi narrower choices for practical use, defined as

ollows:

Class I soils have few limitations that restrict
their use, No class I soils in this survey area.
Class II soils have moderate limitations that re-
duce the choice of plants or require moderate

conservation practices.

Class III soils have severe limitations that reduce
the choice of plants, require special conserva-
tion practices, or both.

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

Class V soils are not likely to erode but have
other limitations, impractical to remove, that
limit their use.

Class VI soils have severe limitations that make
them generally unsuitable for cultivation.

Class. VII soils have very severe limitations that
make them unsuitable for cultivation.

Class VIII soils and landforms have limitations
that nearly preclude their use for commercial
crop production.

CAPABILITY SUBCLASSES are soil groups within one
class; they are designated by adding a small letter,
e, w, 8, or ¢, to the class numeral, for example, IIle.
The letter e shows that the main limitation is risk of
erosion unless close-growing plant cover is maintained;
w shows that water in or on the soil interferes with
plant growth or cultivation (in some soils the wetness
can be partly corrected by artificial drainage); s
shows that the soil is limited mainly because it is
shallow, droughty or stony; and ¢, used in only some
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parts of the United States, shows that the chief limita-
tion is climate that is too cold or too dry.

In class I there are no subclasses, because the soils
of this class have few limitations. Class V contains
only the subclasses indicated by w, s, or ¢, because the
soils in clags V are subject to little or no erosion,
though they have other limitations that restrict their
use to pasture, range, woodland, wildlife habitat, or
recreation.

The capability unit is identified in the description of
each soil mapping unit in the section “Descriptions of
the Soils.” Capability units are soil groups within the
subclasses. The soils in one capability unit are enough
alike to be suited to the same crops and pasture plants,
to require similar management, and to have similar
productivity. Thus, the capability unit is a convenient
grouping for making many statements about manage-
ment of soils. Capability units are generally desig-
nated by adding an Arabic numeral to the subclass
symbol, for example, ITw—20 or IIle-23.

Management by capability units *

On the following pages, the capability units in the
Boundary County Area are described and the use and
management of the soils is suggested. Texture used in
this section refers to the texture of the surface layer,
unless otherwise stated. Also, unless otherwise stated,
depth means depth to bedrock or some other kind of
layer which restricts the root development of common
plants. The available water capacity is given to a depth
of 60 inches or to the depth of the restrictive layer,
whichever is less.

The names of the soil series represented in each
capability unit are mentioned in the description of
that unit, but the listing of the series name does not
necessarily indicate that all the mapping units of that
series are in the same capability unit.

In the Boundary County Area, the capability units
are set up and numbered within a system of capability
classification that is used throughout the State of
Idaho. Not all the capability units in this system are
applicable, and for this reason, the numbering of the
capability units is not consecutive in all cases.

To find the capability unit to which a given map-
ping unit has been assigned, refer to the “Guide to
Mapping Units” at the back of this survey.

CAPABILITY UNIT IIw-20

This capability unit consists of moderately well
drained and poorly drained soils of the Farnhamton
and Ritz series. These soils are more than 60 inches
deep. The surface layer is silt loam. Slopes are 0 to 5
percent. These soils are protected by a system of dikes,
drainage ditches, and pumps. Permeability is moder-
ate. The available water capacity is 11 to 13 inches,
and the frost-free season ranges from 120 to 140 days.
Runoff is slow, and the hazard of erosion is none or
slight.

The soils in this capability unit are used for winter
and spring wheat, barley, oats, hay, clover seed, and
pasture.

Conservation practices needed for these soils are

+KENNETH E. REIRSGARD, area agronomist, and THoMaAs I.
WILSON, district conservationist, Soil Conservation Service,
helped prepare this section.

conservation cropping systems, land smoothing, field
drainage ditches, minimum tillage, and crop residue
management. Nitrogen and sulfur are needed for small
grain, pasture, and hay.

An average cropping system is small grain for 5
to 7 years and grass-legume hay or pasture for 5 to 8
years. Clover for seed can be grown for 2 to 3 years
instead of hay or pasture.

CAPABILITY UNIT Ille-23

This capability unit consists of soils of the Porthill
and Rubson series. These soils are more than 60 inches
deep. The surface layer is silt loam. Slopes are 0 to 12
percent. The soils are moderately well drained and
well drained. Permeability is slow to moderate. Mean
annual precipitation ranges from 20 to 28 inches. The
available water capacity is 11 to 13 inches, and the
frost-free season ranges from 110 to 140 days. Runoff
ist slow to medium, and the hazard of erosion is moder-
ate.

The soils in this capability unit are used for wheat,
oats, barley, hay, pasture, clover, alfalfa seed, and
woodland.

Conservation practices needed for these soils to con-
trol erosion are conservation cropping systems, mini-
mum tillage, contour farming, divided slopes, and crop
residue management. Nitrogen and sulfur are needed
for small grain and borated gypsum for alfaifa.

An average cropping system is winter or spring
wheat, barley, or oats for 3 to 7 years and grass-
legume hay or pasture for 5 to 8 years. Clover for seed
gan be grown for 2 or 3 years and small grain for 1 to

years.

CAPABILITY UNIT IVw-20

This capability unit consists of poorly drained soils
of the Schnoorson and DeVoignes series. These soils
are more than 60 inches deep. The surface layer is
silty clay loam or mucky silt loam. Slopes are 0 to 1
percent. Most of these soils are protected by a system
of dikes, drainage ditches, and pumps. Unprotected
areas are subject to seasonal overflow from side
streams and seepage from the Kootenai River. Perme-
ability is moderately slow to slow. The available water
capacity is 10 to 12 inches, and the frost-free season
ranges from 120 to 140 days. Runoff is very slow, and
there is no hazard of erosion. The water table is below
a depth of 2 to 4 feet during the growing season.

The soils in this capability unit are used for spring
wheat, oats, barley, pasture, and clover seed.

Conservation practices needed for these soils are
land smoothing, field drainage ditches, minimum till-
age, and crop residue management, Fall tillage and
spring seeding are normal field operations. Nitrogen
and sulfur are needed for small grain and pasture.

An average cropping system is continuous small
grain for 5 to 7 years and grass or pasture or hay for
6 to 8 years. Clover for seed can be grown for 2 to 3
years instead of hay or pasture.

CAPABILITY UNIT IVw-21

Seelovers silt loam is the only soil in this capability
unit. It is more than 60 inches deep. Slopes are 0 to 2
percent. The soil is poorly drained. Permeability is
moderately slow, The available water capacity is 11
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to 13 inches, and the frost-free season ranges from 80
to 110 days. Runoff is slow, and the hazard of erosion
is none or slight. The water table is ponded or near the
surface during spring runoff and is at a depth of 20
inches or more during the latter part of the growing
season.

This soil is used for pasture, hay, oats, and woodland.

Conservation practices needed for this soil are land
smoothing, field drainage ditches, and minimum till-
age. Fall tillage and spring seeding are normal field
operations. Nitrogen and sulfur are needed for small
grain, pasture, and hay.

An average cropping system is hay or pasture for
6 to 8 years and oats for 1 or 2 years.

CAPABILITY UNIT IVw-22

Pywell muck is the only soil in this capability unit.
It is more than 60 inches deep. Slopes are less than 1
percent. This soil is very poorly drained. It is pro-
tected by a system of dikes, drainage ditches, and
pumps. Unprotected areas are subject to seasonal over-
flow from side streams, seepage, and springs. Perme-
ability is moderate. Available water capacity is more
than 12 inches, and the frost-free season is 80 to 110
days. Runoft is very slow or ponded, and there is no
hazard of erosion. When the soil is dry, subsidence
and cracks occur. The water table is below a depth of
20 inches during the growing season.

Conservation practices needed on this land are land
smoothing, field drainage ditches, minimum tillage,
and crop residue management. Fall tillage and spring
seeding are common field operations. Nitrogen and
sulfur are needed for small grain and pasture.

An average cropping system is continuous small
grain.

CAPABILITY UNIT 1Vs-24

This capability unit consists of well drained soils of
the Stien and Selle series. The surface layer is cobbly
silt loam, gravelly silt loam, or fine sandy loam. Slopes
range from 0 to 12 percent. Permeability is moderate
to very rapid. Mean annual precipitation is 23 to 30
inches, The available water capacity is 3.5 to 8 inches,
and the frost-free season is 90 to 140 days. Runoff is
slow, and the hazard of erosion is slight to moderate.

The soils in this capability unit are used for grass-
legume hay, pasture, winter and spring wheat, oats,
barley, and woodland.

Tillage of the Stien soils is limited by surface gravel
and cobbles.

Conservation practices needed for these soils are
conservation cropping systems, minimum tillage, con-
tour farming, and crop residue management. Nitrogen
and sulfur are needed for small grain and pasture, and
borated gypsum is needed for alfalfa.

An average cropping system is grass-legume hay or
pasture for 6 to 8 years and small grain for 1 or 2
years.

CAPABILITY UNIT Vw-20

This capability unit consists of very poorly drained
and poorly drained soils of the Pywell-DeVoignes com-
plex. These soils have more than 16 inches of peat in
the surface layer. Slopes are 0 to 1 percent. The avail-

able water capacity is more than 10 inches, and the
frost-free season is 80 to 140 days.

Runoff is ponded or very slow, and there is no hazard
of erosion. Outlets are hard to obtain. Effective rooting
depth is more than 60 inches. A seasonal high water
table is at or near the surface most of the time.

The soils in this capability unit are used for pasture,
hay, woodland, and wildlife habitat.

There is limited grazing, and some hay is cut when
the water table drops enough to support livestock and
machinery late in summer.

CAPABILITY UNIT VIe

This unit consists of well drained soils of the Ida-
mont, Pend Oreille, and Treble series. These soils are
more than 40 inches deep. The surface layer is gravelly
sandy loam, sandy loam, and silt loam. Slopes are 5
to 35 percent. Permeability is moderately rapid or
moderate. The mean annual precipitation is 24 to 40
inches. The available water capacity is 3.5 to 10 inches,
and the frost-free season is more than 70 days. Run-
off is medium, and the hazard of erosion is moderate.

The soils in this capability unit are used mostly for
woodland, wildlife habitat, and recreation.

CAPABILITY UNIT Vis

This capability unit consists of excessively drained
to well drained soils of the Bane, Elmira, and Selle
series. These soils are more than 60 inches deep. The
surface layer is loamy fine sand, loamy sand, or fine
sandy loam. Slopes are 0 to 20 percent. Permeability
is rapid or very rapid. The available water capacity is
3 to 8 inches, and the frost-free season is more than
90 days. The mean annual precipitation is 20 to 28
inches. Runoff is very slow or slow, and the hazard of
erosion is slight. Elmira soils are subject to soil blow-
ing if unprotected. Bane soils are subject to channel
changes with seasonal overflow.

The soils in this capability unit are used for wood-
land, wildlife habitat, and recreation.

CAPABILITY UNIT VIle

This capability unit consists of well drained or mod-
erately well drained soils of the Artnoc, Caboose,
Crash, Idamont, Pend Oreille, Treble, and Wishbone
series. These gravelly moderately coarse textured and
medium textured soils are more than 40 inches deep.
Slopes are generally 35 to 75 percent. Permeability is
moderately rapid to moderately slow. The available
water capacity is 3.5 to 13 inches, and the frost-free
season is more than 70 days. Runoff is medium or
rapid, and the hazard of erosion is severe. The mean
annual precipitation ranges from 20 to 40 inches.

The soils in this capability unit have a cover of coni-
fers, shrubs, forbs, and grasses. Density of cover and
kinds of vegetative habitat types are dependent upon
aspect. The driest and warmest aspect is usually on the
southwest-facing slopes and the wettest and coldest on
the north-facing slopes.

CAPABILITY UNIT VIIs

This capability unit consists of the miscellaneous
land type Rock outcrop in complexes with Pend
Oreille, Kriest, and Treble soils. Rock outcrop has little
or no vegetation and has little or no value for farming
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TABLE 2.—Y'ields Per Acre of Crops and Pasture

[All yields were estimated for a high level of management in 1975. Absence of a yield figure indicates that the erop is seldom
grown or is not suited]

Soil name and Wheat, Wheat, , Alfalfa Clover
i symbol winter spring Oats Barley hay Pasture seed
Bu Bu Bu Ton AUM ) Lb
Bane: i
BA 2
DeVoignes:
"R i . 55 120 90 4 11 600
eVoignes part —_—.___|-——————emmmeo
Ritz part . T 75 | 50 | 95 75 | 4 12 650
Schoorson part . _|--———c——mm=— 55 | 110 90 4 11 650
Farnhamton: |
FEp mvon 75 50 80 70 6 10 450
Porthill :
PR 65 40 80 70 5 13 400
Pywell: i 1
-~ 56 | 120 90 | o 3 I
Ritz:
%o 53 102 82 12 651
Schnoorson part _______ ] 55 110 90 4. 13 6b0
Rubson: )
RU 50 40 60 45 4.0 10 |
FRW: ) |
Rubson part _.____.____ 50 40: 60 45 4.0 10 |
Porthill part __________ 65 40 80 70 | 18 [
Schnoorson:
28 GA:
Schnoorson part 56 110 90 8 11 650
Ritz part . 76 650 95 | 75 4 12 660
Seelovers:
SE BO e 8 < 3 A,
Selle: ‘
SL 40 20 45 80 2 3
Stien: j .
ST 36 25 45 40 | 3 8 |
25w ‘
Stien part - _______ 35 26 45 40 | 8 8 e
Pend Oreille part

t Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one mule, five

sheep, or five goats) for a period of 30 days.

3 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.
3 Yields are for areas protected from flooding.

or woodland. Because of the rough surface and scarcity
of vegetation, this land type is: a very poor habitat for
game animals. Its main value is for use as watershed
and recreation.

The intermingled soils are well drained and are
more than 40 inches deep. Slopes range from 5 to 65
percent. The mean annual precipitation ranges from
20 to 40 inches. The frost-free season is more than 70
days.

Permeability is moderate to moderately rapid. The:
available water capacity ranges from 3.5 to 8 inches.

Runoff is medium or rapid, and the erosion hazard is.
severe.

These soils have a cover of conifers, shrubs, forbs,
and grasses. Because of the intermingled Rock out-
crop, these soils are difficult te manage for woodland
or grazing.

Estimated Yields

Estimated yields for this survey area are shown in
table 2. They are based on observations of soil scien-
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tists who surveyed in the area and information fur-
nished by farmers, by the county extension agent, by
personnel of the local office of the Soil Conservation
Service and the Agricultural Stabilization and Con-
servation Service, from agricultural scientists of the
University of Idaho, and by available census data. If
information for a particular soil was not available, es-
timates were made on the basis of information per-
taining to a similar soil.

The farmers obtaining yields given in table 2 used
a continuous grain recrop system and stubble mulch
tillage. In addition, minimum tillage was on the con-
tour or across slope where applicable. Nitrogen and
sulfur are commonly used on grain crops, and borated
gypsum is used on alfalfa. Attention is given to the
control of weeds, disease, and insects and to timeliness
of planting and harvesting.

The crop yields are averages expected over a period
of years for varieties of crops commonly grown in the
area. Thus, yields higher than those given in table 2
are not uncommon. They can be obtained in favorable
seasons, especially if heavy fertilization is practiced.
Expected yields may change greatly in the future as
new crop varieties and cultural practices are intro-
duced, or as new plant diseases or insect pests appear.

Woodland ®

Forest covered the entire upland area when the first
settlers came to Boundary County. Cutting timber be-
gan about 1890, Some of the high terraces were cleared
for farming. Woodland is continually cleared for pas-
ture and cultivated crops.

Presently, grand fir, Douglas-fir, and western larch
are the leading species harvested. Western white pine,
lodgepole pine, western redcedar, western hemlock,
and pondorosa pine are also important species. The
woodland in this survey area is owned and managed
by the Idaho State Forestry Department, the Bureau
of Indian Affairs, and private individuals.

In addition to its value as a source of wood products,
the woodland provides grazing for a large number of
livestock and also provides habitat for wildlife. It is
the source of much of the water that makes farms,
ranches, and urban communities possible in the low-
lands. The cover of trees, shrubs, and herbaceous
plants helps prevent damaging floods and reduces sed-
imentation in reservoirs. Furthermore, wooded areas
have great scenic beauty. They attract many visitors
and have a high recreational value.

Kinds of trees

Soils vary in their potential to produce wood fiber.
Depth, fertility, and available water capacity, all of
which are influenced by elevation, aspect, and climate,
determine the kinds of trees that can be expected on
any site. Available water capacity and the depth to
the rooting zone are of major importance. Elevation
and aspect are of particular importance to the kinds of
woodland habitat types that occur in the Boundary
County Area.

The western hemlock habitat type (4) occupies the

*By MEeLvIN R. CARLSON, woodland conservationist, and
DENNIS K. FROEMING, range conservationist.

coolest and the more moist aspects at the lower eleva-
tions. The western redcedar, grand fir, and Douglas-
fir habitat types range from the moist to the drier
regimes. Each species varies in abundance on different
aspects and altitudinal ranges and may be lacking in
some habitat types. Major broadleaf trees are black
cottonwood, quaking aspen, thinleaf alder, paper
birch, and Rocky Mountain maple.

The western hemlock-Myrtle pachistima habitat
type is common in the Boundary County Area. West-
ern white pine, western larch, western redcedar, and
grand fir make up a substantial part of the stand.

The western redcedar-Myrtle pachistima habitat
type is mainly in peripheral areas where the western
hemlock-Myrtle pachistima type occurs. The major
species are western redcedar, western white pine,
western larch, Douglas-fir, and grand fir.

The grand fir-Myrtle pachistima habitat type oc-
curs on the warmer and drier, southeasterly and south-
westerly aspects. Other associated species found on
the grand fir-Myrtle pachistima habitat type are
Douglas-fir, western white pine, western larch, ponder-
osa pine, and lodgepole pine.

Douglas-fir grows on soils that are too dry for grand
fir. It grows in association with ponderosa pine on
southerly and southwesterly aspects.

Black cottonwood, quaking aspen, and paper birch
grow on soils that are wet or have a high water table
much of the growing season. The cottonwood habitat
type is associated with wet meadows. Western red-
cedar, Douglas-fir, lodgepole pine, and western larch
are at the marginal edge of the wet meadows.

The western redcedar-western hemlock-devilsclub
habitat type is associated with wet organic soils and
wet meadows. The trees root on downed logs and on
mounds and are subject to windthrow before they
reach maturity. The overstory is mainly western red-
cedar, western hemlock, paper birch, black cotton-
wood, and scattered Engelmann spruce and subalpine
fir. The understory is an abundance of shrubs, chiefly
Rocky Mountain maple, thinleaf alder, quaking aspen,
and devilsclub.

Yields

The potential productivity of a soil for a specified
tree species is expressed as site index. Site index is the
average height, in feet, of the dominant and codomi-
nant trees of a given species at a specified age. These
are the taller trees, the crowns of which form the
general level of the woodland canopy and occasionally
extend above it. In this survey area, the index age for
ponderosa pine and Douglas-fir is 100 years. For grand
fir and western white pine, it is 50 years. Site indexes
can also be used to assess the quality of stands that
are less than 50 years or more than 100 years old.

Site class represents a grouping of site indexes
within a defined range for a species, or a combination
of species. The relationship between the site class and
site index for ponderosa pine, Douglas-fir, grand fir,
and western white pine is useful in understanding
the quality of a site. The quality of a site, or the site
class, is expressed as excellent, good, fair, poor, and
Very poor.

The following tabulation indicates the site class
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and the site index range, in feet, for ponderosa pine
and Douglas-fir at 100 years of age:

Site index range

Excellent _ o __ 113 or more
Good - 99 to 112
Fair e 85 to 98
Poor - 71 to 84
Very poor 70 or less

The next tabulation indicates the site class and the
site index range, in feet, for grand fir and western
white pine at 50 years of age:

Site index range

Excellent __ 66 or more
Good 56 to 65
Fair e 46 to 55
Poor e 36 to 45
Very poor -~ 35 or less

Average yields that can be expected per acre from
fully stocked, even-aged, unmanaged stands of ponder-
osa pine (5) on soils of various site indexes are shown
in figure 7. The information in figure 7 can also be used
to determine average yields per acre for Douglas-fir
because the relation between site index and yield is
similar for the two species. Yields shown in figure 7
are for trees 11.6 inches in diameter at breast height
and larger.

Average yields per acre from fully stocked, even-
aged, unmanaged stands of western white pine (4)
are shown in figure 8. The information in this figure
can also be used to determine average yields per acre
for grand fir. Yields in figure 8 are for trees 12.6 inches
in diameter at breast height and larger.

500

400 -

300

Board feet or Cubic feet

100}—
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60 70 80 90 100 110
Site index

0 | | | _J

Figure 7.—Average annual yield in board feet (Scribner rule)
per acre for even-aged, fully stocked, unmanaged stands of
ponderosa pine at 100 years of age.
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Figure 8.—Average annual yield in board feet (Scribner rule)
per acre for even-aged, fully stocked, unmanaged stands of
western white pine at 80 years.

Production of wood crops

The woodland soils of the Boundary County Area
have been grouped according to their suitability for
trees. Each group consists of soils that produce a
similar kind of wood crops, need similar management,
and have about the same productivity. Some of the
woodland in the survey area has grazing potential for
livestock. The name of the soils in each group is listed
in the “Guide to Mapping Units” at the back of this
survey.

For each group, the dominant species is given and
the productivity ratings are based on site index. The
value of tree species varies according to changes in
the demand for woodland products, the condition of
the trees that make up a stand, and the needs and
desires of owners, No attempt, therefore, has been
made to list the species of trees in order of preference.

Important parts of the descriptions of the woodland
groups are adjective ratings for risk of competition
from other plants, hazard of seedling mortality, limi-
tations to use of equipment, and hazard of erosion.
These ratings are expressed in terms of slight, moder-
ate, or severe. The following explanations of these
ratings apply to the descriptions of all woodland
groups.

Plant competition is rated on the basis of the degree
to which unwanted plants invade openings in the tree



BOUNDARY COUNTY AREA, IDAHO 31

stand. A rating of slight means unwanted plants pre-
sent no special problem; moderate means the invaders
delay but do not prevent establishment of a normal,
fully stocked stand; and severe means trees cannot
regenerate naturally because of competition from in-
vaders,

Seedling mortality refers to the expected degree of
mortality of planted seedlings as influenced by the soil
and lack of moisture. A rating of slight indicates an
expected loss of less than 25 percent of the planted
seedlings; moderate indicates a loss of 25 to 50 per-
cent of the seedlings; and severe indicates a loss of
more than 50 percent of the seedlings.

Equipment limitations are rated on the basis of soil
characteristics that restrict or prohibit the use of
equipment commonly used in tending and harvesting
the trees. In the Boundary County Area soil character-
istics that have the most limiting effects are texture,
drainage, slope, and stoniness. A rating of slight means
there is little or no restriction in the kind of equipment
or the time of year it is used ; moderate means that the
use of equipment is restricted by one or more soil
properties and that some kinds of equipment would in-
jure tree roots or damage soil structure; and severe
means that equipment use is severely restricted either
as to kind of equipment which can be used or season of
use.

Erosion hazard refers to the potential hazard of soil
losses in woodland if the plant cover is disturbed or
destroyed. The hazard is slight where problems of
erosion control are minimal. Moderate means that
some attention must be given to prevent unnecessary
soil erosion; severe means that intensive treatments
and specialized equipment must be used and that
methods of operation must be planned to minimize
deterioration of the soils.

Production of forage

The native herbage produced by understory species
is available to livestock and wildlife. The herbage pro-
vides feed for livestock late in spring, in summer, and
in fall. Wildlife depend upon the native herbage for
most of their food supply.

In open woodlands, understory species within reach
of the grazing animal are also those which provide
the most soil protection, prevent soil erosion, and main-
tain watershed and recreational values.

In uses of all resources, there are interactions among
the users; some complement and some have an adverse
effect. Where livestock grazing is managed, it is often
beneficial to wildlife, and when improperly managed it
is a detriment to all uses.

As a forest grows and matures, the overstory closes,
allowing less sunlight to reach the forest floor for use
by understory species. The amount of sunlight reach-
ing the forest floor has a great effect on the understory
growth, the herbage production, and the species com-
position. Light intensity on the forest floor is related
to the density of the tree canopy. A dense canopy re-
duces the amount of sunlight to a degree that the
quality and quantity of herbage is not sufficient to
make grazing economical.

For planning and management purposes three can-
opy classes have been designated. Sparse is 0 to 35

percent canopy; medium, 35 to 60 percent canopy;
and dense, more than 60 percent canopy.

The woodland suitability groups which have a graz-
ing potential in an unmanaged condition include the
following woodland habitat types: Douglas-fir-
snowberry, Douglas-fir-pinebark, and Douglas-fir-
pinegrass.

When the forest canopy of the other habitat types
recognized in the survey is opened by logging, fire,
and other disturbances, there are temporary increases
inf understory herbage usable by livestock and wild-
ife,

There are other wet grazing areas in the Boundary
County Area, which are not forested. These wet mead-
ows consist of wet soil areas of the DeVoignes, Pywell,
and Schnoorson soils and nonforested areas of the
Seelovers soils. These soils are wet most of the growing
season, The annual precipitation has little or no effect
on the kind and amount of vegetation because of a
high water table.

Generally a stream flows through these meadows,
but in some places, springs rise on nearly level soils
causing yearlong saturation. On the outer edges of
the meadow, the soils dry late in summer.

The plant community is complex. It is usually domi-
nated by water tolerant grasses and sedges. Plants
are high in density and consist of 60 to 90 percent
grasses and sedges, 10 to 15 percent forbs, and less
than 10 percent shrubs. The edges of these wet mead-
ows have inclusions of the western redcedar-western
hemlock-devilsclub habitat type.

Average annual yields in native condition vary
from 3,000 pounds of air-dry herbage per acre in un-
favorable years to 4,000 pounds per acre in favorable
years.

Production can be improved on parts of these mead-
ows. Drainage, renovation, seeding, and fertilization
are feasible under some conditions.

Woodland suitability groups

_ The soils of Boundary County Area have been as-
sighed to 15 woodland groups, according to their po-
tential for production of wood crops and woodland
forage. Each group is identified by a symbol, the con-
notation of which can be useful in broad resource plan-
ning.

The first element in the symbol, a numeral, indicates
the woodland suitability class. It expresses a site
quality ranging from 1 to 5 for an indicator tree
species. Number 1 is the best site, and number 5 the
poorest.

The second element in the symbol, a letter, indicates
the subclass. Subclasses are based on selected soil
characteristics that cause moderate or severe hazards
or limitations or significantly affect woodland use and
management.

The letter w indicates excessive wetness. These are
soils in which excessive water, either seasonal
or year long, significantly limits woodland man-
agement or use. The soils have restricted drain-
age or a high water table or are subject to
overflow.

The letter d indicates restricted rooting depth. These
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soils are shallow over bedrock, a hardpan, or
other layers that restrict roots.

The letter s indicates sandy soils. These soils are
droughty. They normally have less than 0.10 inch
of available water per inch of soil and normally
are low in plant nutrients.

The letter f indicates fragmental or skeletal soils.
These soils have an excessive content of rock
fragments over 2 millimeters in size and less than
0.10 inch of available water per inch of soil to a
depth of 12 inches.

The letter r indicates steep slope.

The letter o indicates slight or no limitations.

The last part of the symbol, another number, rep-
resents the woodland habitat type, as used in the state-
wide system of numbering (3). The types, by number,
recognized in the Boundary County Area are 6—
Douglas-fir-snowberry, 7—Douglas-fir-ninebark, 8—
Douglas-fir-pinegrass, 9—grand fir-Myrtle pachistima,
10—western redcedar-Myrtle pachistima, 11—western
hemlock-Myrtle pachistima, 14—cottonwood, and 16—
western redcedar-western hemlock-devilsclub.

The woodland suitability groups are described on
the pages that follow. All soils in a specified group are
enough alike to have similar productivity and to re-
spond to similar use and management,

WOODLAND SUITABILITY GROUP 1d10

Porthill silt loam is the only soil in this group. It is
a nearly level to moderately sloping, very deep, mod-
erately well drained soil on high glaciolacustrine ter-
races. Slopes range from 0 to 12 percent. Permeability
is slow. Runoff is medium. Available water capacity is
11 to 13 inches.

This soil supports the western redcedar-Myrtle
pachistima habitat type. Western redcedar, western
larch, western white pine, grand fir, Douglas-fir, and
ponderosa pine are the dominant trees. Ponderosa pine
grows as individual trees and in scattered patches and
is only a minor part of the stand. The understory is
chiefly twin flower, thimbleberry, false Solomonseal,
princess-pine, and violet. Timber production is excel-
lent. The site index for western white pine is 68. A
fully stocked unmanaged stand at the age of 80 years
yields about 31,260 board feet per acre. The average
annual growth is about 390 board feet per acre.

The erosion hazard is moderate, Roads and skid
trail locations must be given attention to prevent un-
necessary erosion in the ravines and hilly areas.

Equipment limitations, seedling mortality, and the
windthrow hazard are slight. Logging operations are
best during dry summer months or when the soils are
covered with snow. The soils are soft when wet. Plant
competition is moderate. Good harvesting methods and
site preparation are needed to regenerate desired tree
species. Roots are somewhat restricted by the compact
subsoil and the strongly calcareous substratum.

This woodland suitability group under natural con-
ditions furnishes good cover for white-tailed deer and
grouse. Forage values for wildlife and livestock are
very low.

WOODLAND SUITABILITY GROUP 1f8

Stien cobbly silt loam is the only soil in this group.
It is a very deep, well drained soil on glacial moraines.
Slopes range from 0 to 12 percent. Permeability is mod-
erately rapid. Available water capacity is 3.5 to 4.5
inches.

This soil supports the Douglas-fir-pinegrass habitat
type. Lodgepole pine, ponderosa pine, and western
larch also grow on this soil. Lodgepole pine reproduces
in very dense stands as a result of disturbance by fire.
Timber production is excellent. The average site index
for Douglas-fir is 120. A fully stocked unmanaged
stand of Douglas-fir at the age of 80 years yields about
25,000 board feet per acre. The average annual growth
is about 310 board feet per acre.

Equipment limitations and the hazard of erosion are
slight. Seedling mortality and plant competition are
moderate. The invasion of shrubs and forbs can delay
restocking, but competition is not sufficient to prevent
adequate natural restocking. The windthrow hazard
is slight even though root growth is somewhat re-
stricted by the very low available water capacity in
the lower part of the subsoil and in the substratum.
Road cuts and fills are difficult to revegetate as a result
of the coarse fragments and:the very low available
water capacity of the substratum. The soil has a poten-
tial for woodland grazing. Understory species include
pinegrass, little whortleberry, bearberry, white spirea,
buckwheat, rose, buffaloberry, and dwarf juniper.

As the canopy is opened by logging, fire, disease, or
insects, the understory vegetation becomes more abun-
dant. Pinegrass, sedge, bearberry, oregongrape, and a
variety of other forbs make up an important percent of
the total herbage.

The understory has a potential to produce an annual
yield of 400 to 700 pounds of herbage per acre if the
canopy is sparse, 250 to 650 if it is medium, and 30
to 300 pounds of herbage per acre if it is dense.

Pinegrass is the key management species. About 35
to 40 percent of the understory vegetation produced
provides forage for cattle and wildlife.

WOODLAND SUITABILITY GROUP 1010

In this group are soils of the Idamont and Selle
series. These are nearly level to moderately steep, very
deep, well drained soils on sandy plains and glacial
mountainsides capped by voleanic ash. The surface
layer is fine sandy loam or silt loam. Idamont soils have
slopes of 35 percent. Selle soils have slopes of 0 to 7
percent. Permeability is moderate or very rapid. Run-
off is medium to very slow. Available water capacity is
6 to 10 inches.

These soils support the western redcedar-Myrtle
pachistima habitat type. Western redcedar, western
white pine, Douglas-fir, grand fir, western larch, and
lodgepole pine are the dominant trees. The understory
is chiefly Myrtle pachistima, twin flower, thimble-
berry, false Solomonseal, princess-pine, and violet.
Timber production is excellent. The site index for west-
ern white pine is 66. A fully stocked unmanaged stand
of trees at the age of 80 years yields about 28,000 board
feet per acre. The average annual growth is about 350
board feet per acre. Equipment limitations, seedling
mortality, plant competition, the hazard of erosion,
and the windthrow hazard are slight.
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This woodland suitability group under natural con-
ditions furnishes good cover for white-tailed deer and
grouse. Forage values for wildlife and livestock are
very low.

WOODLAND SUITABILITY GROUP 1rl0

In this group are soils of the Artnoc and Idamont
series. These are steep and very steep, very deep, well
drained and moderately well drained soils on lacustrine
terraces and glacial mountainsides capped by volcanic
ash. Slopes range from 35 to 75 percent. The surface
layer is silt loam, Permeability is moderately slow or
moderate. Runoff is medium to rapid. Available water
capacity is 8 to 13 inches.

These soils support the western redcedar-Myrtle
pachistima habitat type. Western redcedar, western
white pine, Douglas-fir, grand fir, western larch, and
lodgepole pine are the dominant trees. The understory
is mainly Myrtle pachistima, twin flower, thimble-
berry, false Solomonseal, princess-pine, and violet.
Timber production is excellent, The site index for
western white pine is 66. A fully stocked, unmanaged
stand of trees at the age of 80 years yields about 28,000
board feet per acre. The average annual growth is
about 350 board feet per acre per year.

Equipment limitations are severe because of slope.
Jammer and winch logging is well suited to the very
steep slopes. Plant competition, seedling mortality,
and the windthrow hazard are slight. The erosion
hazard is severe, Sedimentation can be expected from
roads, skid trails, and other disturbed areas. Cut slopes
and fills cave and slip on these soils. Roads should be
constructed on gentle grades. After logging, these soils
must be properly protected from erosion by surface
drainage, proper ditching, and suitable water bar-
riers on gkid trails and roads.

This woodland suitability group under natural con-
ditions furnishes good cover for a large variety of
wildlife species. Forage values for wildlife and live-
stock are very low.

WOODLAND SUITABILITY GROUP 1loll

In this group are soils of the Rubson and Pend
Oreille series. These nearly level to moderately steep,
very deep, well drained soils are on high lacustrine
terraces and glaciated mountain slopes. The surface
layer is silt loam or sandy loam. The Rubson soils have
slopes of 0 to 12 percent. The Pend Oreille soils have
slopes of 5 to 35 percent. Permeability is moderate.
Available water capacity is 6 to 12 inches.

These soils support the western redcedar-Myrtle
pachistima habitat type. Western hemlock, western
redcedar, western white pine, grand fir, western larch,
Douglas-fir, lodgepole pine, and ponderosa pine are the
dominant trees. Ponderosa pine occurs as individual
trees, or in scattered patches, and is only a minor
species in this woodland suitability group. The under-
story is mainly Myrtle pachistima, princess-pine,
goldthread, twin flower, and violet. Timber production
is excellent, The site index for western white pine is
70. A fully stocked, unmanaged stand of trees at the
age of 80 years yields about 34,600 board feet per acre.
The average annual growth is about 430 board feet per
acre per year.

Equipment limitations are slight. Logging is possi-

ble the year round except during spring runoff when
these soils are wet. Seedling mortality and the wind-
throw hazard are slight. Plant competition is slight to
moderate because of the invasion of forbs and shrubs,
but this competition is not sufficient to prevent ade-
quate restocking. The hazard of erosion is slight or
moderate.

This woodland suitability group under natural con-
ditions furnishes good cover for a large variety of
wildlife species. Forage values for wildlife and live-
stock are very low.

WOODLAND SUITABILITY GROUP 1rll

In this group are soils of the Pend Oreille and Crash
series. These are steep and very steep, very deep, well
drained and moderately well drained soils on glaciated
mountain slopes and lacustrine terrace slopes. Slopes
are 35 to 75 percent. The surface layer is sandy loam
or silt loam. Permeability is moderate or moderately
slow. Runoff is rapid. Available water capacity is 6 to
13 inches.

These soils support the western hemlock-Myrtle pa-
chistima habitat type. Western hemlock, western red-
cedar, western white pine, grand fir, western larch,
Douglas-fir, and lodgepole pine are the dominant
trees. The understory is mainly Myrtle pachistima,
twin flower, wintergreen, spring beauty, huckleberry,
false Solomonseal, and princess-pine. Timber produc-
tion is excellent. The site index for western white pine
is 70. A fully stocked, unmanaged stand of trees at the
age of 80 years yields about 34,600 board feet per acre.
The average annual growth is about 430 board feet per
acre per year.

Equipment limitations are severe because of slope.
Roads should be constructed on contours and gentle
grades. The hazard of erosion is severe. Sedimentation
can be expected from roads, skid trails, and other
disturbed areas. Deeply cut slopes will cave and slip
out and should be avoided. Maximum spacing between
roads is desirable. Jammer and winch logging is best
suited to steep slopes. Seedling mortality and the
windthrow hazard are slight. Plant competition is
slight to moderate as a result of an invasion of forbs
and shrubs., This competition is not sufficient to pre-
vent adequate stocking.

This woodland suitability group under natural con-
ditions furnishes good cover for a large variety of
wildlife species. Forage values for wildlife and live-
stock are very low.

WOODLAND SUITABILITY GROUP 1wl4

In this group are soils of the Farnhamton and Ritz
series. These are nearly level to gently sloping, very
deep, moderately well drained to poorly drained soils
on natural levees and low terraces on the Kootenai
River flood plain. The surface layer is silt loam. Most
of these soils are protected from flooding by dikes.in
summer. The water table generally fluctuates between
the surface and a depth of 4 feet in spring and early
in summer. Available water capacity is 11 to 13 inches.

These soils support a cottonwood habitat type. Black
cottonwood is the dominant tree, and it is used for
specialty wood products. Invading these soils are
Douglas-fir, western redcedar, paper birch, and thin-
leaf alder. These soils have a good potential for agri-
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cultural use and are not important for timber
production. When western redcedar and associated
species grow in fully stocked stands on these soils, the
productivity is excellent. The site index for white pine
averages 66. A fully stocked, unmanaged stand of trees
at the age of 80 years yields about 28,000 board feet
per acre. The average annual growth is about 350
board feet per acre per year. Most of these soils are
cultivated.

Equipment limitation is severe because of the high
water table. This delays harvests. Seedling mortality
and the hazards of erosion and windthrow are slight.
Plant competition is moderate to severe. Shrubs and
black cottonwood will prevent full restocking of coni-
ferous trees. The potential for livestock grazing and
use as wildlife habitat is very good.

The potential understory vegetation is dominated by
water tolerant species of grass, grasslike plants, forbs,
and shrubs.

The plant density is high and grasses and grasslike
plants make up 50 to 75 percent of the vegetation.
About 15 to 25 percent is forbs, and 10 to 25 percent is
shrubs. The major understory species include Ken-
tucky bluegrass, quackgrass, reed canarygrass, miscel-
laneous sedges, cinquefoil, goldenpea, goldenrod, false
hellebore, willow, thinleaf alder, Rocky Mountain
maple, redosier dogwood, and pyramidal spirea.

The understory vegetation has a potential to pro-
duce a total annual yield of herbage per acre of 1,500
to 3,000 pounds if the canopy is sparse, 700 to 1,500
pounds if it is medium, and 50 to 500 pounds if the
canopy is dense.

These soils are suitable for mechanical treatment to
improve production. Drainage, renovation, seeding,
and fertilization are feasible. About 35 to 40 percent
of the understory vegetation production provides for-
age for cattle and wildlife.

WOODLAND SUITABILITY GROUP 1wlé

Seelover silt loam is the only soil in this group. This
nearly level, very deep, poorly drained soil occurs along
streams. Slopes are less than 2 percent. Permeability
is moderately slow. Runoff is slow to very slow. Avail-
able water capacity is 11 to 13 inches. The water
table is at or near the surface part of the year, and
the soil is subject to overflow.

This soil supports the western hemlock—devilsclub
habitat type. Western hemlock, western redcedar,
western white pine, western larch, and grand fir are
the dominant trees. Scattered Engelmann spruce, subal-
pine fir, and black cottonwood are also present. The
understory is devilsclub, thinleaf alder, Rocky Moun-
tain maple, paper birch, pyramidal spirea, and sedge.
There are some open meadows. Timber production
is excellent. The site index for western white pine
is 70. A fully stocked, unmanaged stand of trees at the
age of 80 years yields about 34,600 board feet per
acre. The average annual growth is about 430 board
feet per acre per year.

Equipment limitation is severe as a result of the
high water table. The best time to log is when the soil
is frozen. Seedling mortality is slight. Plant competi-
tion is moderate because of the invasion of forbs,
sedges, and shrubs. This competition is not sufficient
to prevent adequate restocking. Root development is

restricted by a high water table. The windthrow haz-
ard is moderate because of the soft soil condition and
shallow root system.

This woodland suitability group under natural con-
di‘tliglr'lfs has very low forage values for livestock and
wildlife.

WOODLAND SUITABILITY GROUP 166

Bane loamy fine sand is the only soil in this group.
This gently sloping soil is very deep and excessively
drained. It is on alluvial fans at the mouth of canyons
that are generally on the western side of the Kootenai
River flood plain. Slopes are 2 to 8 percent. This soil
is subject to stream channel displacement. Permeabil-
ity is rapid. Runoff is slow. Available water capacity
is 3 to 5 inches, but is supplemented by the spring run-
g_ff. Cool air temperatures help the soil retard evapora-
ion.

This soil supports the Douglas-fir-snowberry habi-
tat type. Douglas-fir and ponderosa pine are the domi-
nant trees. Productivity is variable as a result of
stream channel changes. The site index is 66. A fully
stocked, unmanaged stand of trees at the age of 80
years yields about 28,000 board feet per acre. The
average annual growth is about 350 board feet per
acre per year:

Equipment limitations are slight, and seedling mor-
tality is moderate. Plant competition is moderate as
a result of the invasion of shrubs and other understory
plants, but does not prevent adequate restocking. Root
development is not restricted. The windthrow hazard
and the hazard of erosion are slight. Significant
amounts of understory plants furnish food for wildlife.

The potential understory vegetation consists of
about 30 to 50 percent shrubs, 25 to 50 percent grasses,
and 10 to 20 percent forbs. The understory is mainly
snowberry, white spirea, Woods rose, Oregongrape,
pinegrass, bluebunch wheatgrass, lupine, strawberry,
cinquefoil, and yarrow,

The understory vegetation has a potential to produce
a total annual yield of 250 to 400 pounds of herbage
per acre if the canopy is sparse, 150 to 350 pounds if it
is medium, and 50 to 200 pounds if the canopy is
dense. A dense canopy can be expected for a mature
stand in this woodland suitability group.

Pinegrass is the key management species because of
its abundance in the understory when the canopy is
sparse. About 35 to 40 percent of the understory vege-
ta'tlidolr'lf production provides forage for cattle and
wildlife.

WOODLAND SUITABILITY GROUP 207

In this group are soils of the Treble series that have
slopes of 5 to 35 percent. These deep, well drained
soils are on glacial mountain slopes and are inter-
mingled with Rock outerop in some areas. The surface
layer is gravelly sandy loam. Permeability is moder-
ately rapid. Runoff is slow. Available water capacity
is 3.5 to 6 inches.

This soil supports a Douglas-fir-ninebark habitat
type. Douglas-fir and ponderosa pine are the dominant
trees. The average site index for ponderosa pine is
102. A fully stocked, unmanaged stand of trees at the
age of 80 years yields about 26,000 board feet per
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acre. The average annual growth is about 325 board
feet per year per acre.

Equipment limitations and the windthrow hazard
are slight. Seedling mortality, plant competition, and
the hazard of erosion are moderate. The invasion of
shrubs, forbs, and other understory is sufficient to de-
lay adequate restocking. There is a potential for wild-
life and livestock grazing under natural conditions.

The potential understory vegetation is about 36 to
60 percent shrubs, 15 to 25 percent forbs, and 25 to
40 percent grasses. The major understory species are
ninebark, white spirea, snowberry, serviceberry,
Woods rose, yarrow, arnica, lupine, strawberry, pine-
grass, elk sedge, and mountain brome.

The understory vegetation has the potential to pro-
duce a total annual yield of 800 to 1,500 pounds of
herbage per acre if the canopy is sparse, 500 to 1,200
pounds if it is medium, and 200 to 800 pounds if the
canopy is dense. A medium to dense canopy can be
expected for a mature stand in this woodland suitabil-
ity group.

Pinegrass is the key management species because of
the abundance under sparse cover. About 15 to 25 per-
cent of the understory vegetation production provides
forage for cattle and wildlife.

WOODLAND SUITABILITY GROUP 2r7

In this group are soils of the Treble series that have
slopes of 35 to 65 percent. These deep, well drained
soils are on glaciated mountain slopes and are inter-
mingled with Rock outcrop. The surface layer is grav-
elly sandy loam. Runoff is slow. Permeability is
gnoﬁerately rapid. Available water capacity is 3.5 to 6
inches,

This soil supports the Douglas-fir-ninebark habitat
type. Douglas-fir and ponderosa pine are the dominant
trees, Timber production is good. The site index for
ponderosa pine is 102. A fully stocked, unmanaged
stand of trees at the age of 80 years yields about
26,000 board feet per acre. The average annual growth
is about 325 board feet per acre.

Equipment limitation is severe as a result of slopes
and, in some areas, Rock outcrop. Jammer and winch
logging are best suited to this soil. Seedling mortality
is moderate. Plant competition is moderate and will
delay natural regeneration and planted seedlings be-
cause of the invasion of brush and forb species. The
windthrow hazard is slight, and the hazard of erosion
is severe. Deeply cut slopes cave and slip out. Maxi-
mum spacing between roads is desirable. Severe sedi-
mentation can be expected from roads, skid trails, and
other disturbed areas. Roads should be constructed on
gentle grades.

The potential understory vegetation is about 35 to
60 percent shrubs, 15 to 25 percent forbs, and 25 to 40
percent grasses. The major understory species are
ninebark, white spirea, snowberry, serviceberry,
Woods rose, yarrow, arnica, lupine, strawberry, pine-
grass, elk sedge, and mountain brome.

The understory vegetation has the potential to pro-
duce a total annual yield of 800 to 1,500 pounds of
herbage per acre if the canopy is sparse, 500 to 1,200
pounds if the canopy is medium, and 200 to 800 pounds
if the canopy is dense. A medium to dense canopy can

be expected for a mature stand in this woodland suit-
ability group.

Pinegrass is the key management species because of
its abundance under sparse cover. There is a potential
for wildlife and livestock grazing under natural con-
ditions. About 15 to 25 percent of the understory
vq,i;rglt%tion production provides forage for cattle and
wildlife.

WOODLAND SUITABILITY GROUP 3r6

In this group are soils of the Wishbone series. These
are steep, well drained soils on lacustrine terraces.
Slopes are 20 to 65 percent, Runoff is rapid. Perme-
ability is moderate. Available water capacity is 11 to
13 inches.

These so0ils support the Douglas-fir-snowberry habi-
tat type. Douglas-fir and ponderosa pine are the domi-
nant trees. Timber production is fair. The site index
for ponderosa pine is 89. A fully stocked, unmanaged
stand of trees at the age of 80 years yields about
18,500 board feet per acre. The average annual growth
is about 230 board feet per acre per year.

Equipment limitation is moderate on slopes of 20 to
35 percent and severe on slopes of 85 to 65 percent.
Jammer and winch logging are suited to these steep
slopes. The hazard of erosion is severe, Sedimentation
can occur from roads, skid trails, and other disturbed
areas. Roads should be constructed to conform to the
shape of the slope and should be constructed on gentle
grades. Cut slopes will cave and slip out. Adequate
drainage, proper ditching, and suitable water barri-
ers are needed to control erosion. Seedling mortality
is moderate. The soils are dry for 45 or more consecu-
tive days in summer. Plant competition is moderate as
a result of the invasion of shrubs and forbs.

Trees, shrubs, and other understory species have a
potential for wildlife and limited livestock grazing un-
der natural conditions.

The potential understory vegetation is about 30 to
50 percent shrubs, 25 to 50 percent grasses, and 10 to
20 percent forbs. The major understory species include
snowberry, wild rose, white spirea, oregongrape, lu-
pine, yarrow, cinquefoil, pinegrass, and bluebunch
wheatgrass.

The understory vegetation has a potential to produce
a total annual yield of 250 to 400 pounds of herbage
per acre if the canopy is sparse, 150 to 350 pounds if it
is medium, and 50 to 200 pounds if the canopy is dense.
Pinegrass is the key management species because of
its abundance in the understory. About 385 to 40 per-
cent of the understory vegetation production provides
forage for cattle and wildlife.

WOODLAND SUITABILITY GROUP 309

In this group are soils of the Kriest series that have
slopes of 5 to 35 percent. These deep, well drained soils
are on glaciated mountain slopes thinly capped by
volcanic ash. They are 40 to 60 inches deep to weath-
ered granite and are intermingled with Rock outcrop.
The surface layer is gravelly sandy loam. Runoff is
slow. Permeability is moderately rapid. Available wa-
ter capacity is 3.5 to 5 inches.

These soils support the grand fir-Myrtle pachistima
habitat type. Grand fir, Douglas-fir, ponderosa pine,
western larch, lodgepole pine, and western white pine
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are the dominant trees. Grand fir grows readily in the
shade and restocks open areas more rapidly than other
trees. Timber production is fair. The site index for
western white pine is 55. A fully stocked, unmanaged
stand of trees at the age of 80 years yields about 12,200
board feet per acre. The average annual growth is
about 152 board feet per acre per year.

Equipment limitation and the windthrow hazard
are slight. Seedling mortality is moderate as a result
of the available water capacity. Plant competition is
moderate because of the invasion of shrubs and forbs.
This competition is not sufficient to prevent adequate
restocking. The hazard of erosion is moderate.

The potential for wildlife and livestock grazing un-
der natural conditions is very low.

WOODLAND SUITABILITY GROUP 3r9

In this group are soils of the Kriest and Caboose
series. These are deep and very deep, well drained soils
on lacustrine terraces and glaciated mountain slopes
thinly capped by volcanic ash. Slopes are 35 to 75 per-
cent. The surface layer is very fine sandy loam or
gravelly sandy loam. Runoff is medium to rapid. Per-
meability is moderate or moderately rapid. Available

~ water capacity is 3.5 to 13 inches.

These soils support the grand fir-Myrtle pachistima
habitat type. Grand fir, Douglas-fir, ponderosa pine,
western larch, lodgepole pine, and western white pine
are the dominant trees. Grand fir grows readily in the
shade and restocks open areas more rapidly than other
species on these soils, Timber production is fair. The
site index for western white pine is 55. A fully stocked,
unmanaged stand of trees at the age of 80 years yields
about 12,200 board feet per acre. The average annual
growth is about 150 board feet per acre per year.

Equipment limitation is severe. Traction is poor on
the Caboose soils when they are wet, and they become
badly rutted. The hazard of erosion is severe. Severe
sedimentation can be expected from roads, skid trails,
and other disturbed areas. Roads should be constructed
to conform to the shape of the slope and should be con-
structed on gentle grades. Cut slopes on the Caboose
soils will cave and slip out. Jammer and winch logging
is best suited to slopes of 35 to 65 percent. Seedling
mortality is moderate to slight as a result of the avail-
able water capacity. Plant competition is moderate
because of the invasion of shrubs and forbs. This com-
petition is not sufficient to prevent adequate restock-
ing. The windthrow hazard is slight.

The potential for wildlife and livestock grazing un-
der natural conditions is very low.

WOODLAND SUITABILITY GROUP 4s8

In this group are soils of the Elmira series. These
are nearly level to hilly, very deep, excessively drained
soils on sandy terraces and dunes. Slopes are 0 to 20
percent. The surface layer is loamy sand. Runoff is
very slow. Permeability is rapid. Available water ca-
pacity is 3.5 to 5 inches.

These soils support a Douglas-fir-pinegrass habitat
type. Douglas-fir and ponderosa pine are the dominant
trees. Timber production is fair. The site index for
ponderosa pine is 84. A fully stocked, unmanaged stand
of trees at the age of 80 years yields about 14,720
board feet per acre. The average annual growth is
about 185 board feet per acre per year.

Equipment limitation is moderate as a result of poor
traction. Logging when the soils are wet or snow
covered is recommended. Seedling mortality is severe
because of the low available water capacity. Plant
competition is slight and natural restocking takes
place rapidly when seed source is available. The wind-
throw hazard is moderate. Root development is re-
stricted by lack of available moisture. The hazard of
soil blowing is moderate because of the loose sandy
characteristic of the soil. Cut slopes tend to cave and
blow out. There is a natural grazing potential for live-
stock and wildlife.

The potential understory vegetation is about 50 per-
cent grasses, 40 percent shrubs, and 10 percent forbs.
The major understory species include pinegrass,
bluebunch wheatgrass, Idaho fescue, oregongrape,
snowberry, chokecherry, serviceberry, arnica, yarrow,
lupine, and sedge.

The understory vegetation has the potential to pro-
duce a total annual yield of 550 to 800 pounds of
herbage per acre if the canopy is sparse, 400 to 600
pounds if the canopy is medium, and 150 to 450 pounds
if the canopy is dense. A medium canopy can be ex-
pected for a mature stand on these soils.

Bluebunch wheatgrass is the key management
species because of the abundance in the understory.
About 30 to 40 percent of the understory vegetation
production provides forage for cattle and wildlife.

Wildlife °

Soil suitability is one of the important factors neces-
sary to produce desired populations of wildlife. Al-
though generally overlooked, it can be a valuable tool
for wildlife management. Other important factors,
such as present land use and existing wildlife popula-
tions, require onsite investigation for their evaluation
and are not a part of this guide. Soil interpretations
should be used along with other types of information
in a comprehensive study of wildlife.

Proper manipulation of soil, water, and plants to
establish a suitable habitat is the most effective way
to maintain and improve wildlife population. Know-
ing the properties of a named kind of soil makes it
possible to predict how the soil will behave under
various vegetative and water management practices.
Thus, by using soil surveys, interpretations that are
meaningful in wildlife management can be made.

Table 8 shows the suitability of the soils in the
survey area for providing habitat. The combination
of the ratings for the elements of kind of wildlife
habitat approximates the suitability of a soil to pro-
duce that kind of habitat. The combination gives gen-
eral habitat ratings that are not so meaningful or
useful as the ratings for the specific habitat elements.
For this reason the general ratings are presented only
in combination with the suitability ratings for the ap-
plicable habitat elements.

Kinds of habitat

Openland habitat consists of cropland, pasture
meadows, lawns, and areas overgrown with grasses,
herbs, shrubs, and vines. Examples of openland wild-

*By CLYDE A. ScorT, biologist, Soil Conservation Service.



TABLE 3.—W:ldlife Habitat Potentials
[See text for definitions of “good,” “fair,” “poor,” and “very poor.” Absence of an entry indicates that the soil was not rated]

Potential for habitat elements

Potential as habitat for—

Soil name and

Grain

map symbol : e
P sym and G;ansses herglggous (Z:gf; Shrubs Wetland Sv};ggg:v Openland | Woodland | Wetland | Rangeland
csre::s legumes plants plants plants areas wildlife wildlife wildlife wildlife
Bane:
BA Poor Poor Poor Poor —.__|Poor ____ Very poor_| Very poor_| Poor ——___ Poor ____| Very poor_| Poor.
Crash:
1CA:
Crash part _______ Very poor_| Very poor_| Good —__—_ Good ___._|Good _____ Very poor-| Very poor_| Poor _____ Good ———-| Very poor_| Good.
Artnoc part _______ Very poor_| Very poor_{ Good —____ Good —_—_| Good _____ Very poor_| Very poor—| Poor —____ Good ._--| Very poor_| Good.
D?\B(aignes:
DéVoignes part ___| Poor Fair Good Good Good Good Fair Good ———__ Good.
Ritz part Good Good Good Good ____| Good Good Good Good Good -——-| Good —____ Good.
Farnhamton:
FA Good Good Good Good ____| Good Fair Very poor_| Good ——___ | Good —___| Poor _____ Good.
Pelnd Oreille:
PM:
Pend Oreille part .| Very poor_| Very poor_{ Good ———__| Good ———_| Good —____ Very poor_| Very poor-| Poor ___.__ Good __—_| Very poor_{ Good.
Idamont part _____ Very poor_{ Very poor_| Good _____ Good ———_| Good __—__ Very poor_| Very poor_| Poor —____ Good —.__| Very poor_! Good.
Porthill:
PR Fair Good Good Good ———_| Good Poor Poor Good Good ____| Poor —____ Good.
Pywell:
f% Poor Fair Good Good Good Good Fair Good Good.
PY:
Pywell part Poor Fair Good Good Good Good Fair Good Good.
DeVoignes part ___| Poor Fair Good Good Good Good Fair Good Good.
Ritz:
1RO:
Ritz part Good Good Good Good _-__| Good Good Good Good Good ____| Good —____ Good.
Schnoorson part __| Poor Fair Good Good Good Good Fair i Good Good.
Rgck outcrop:
RP:
Rock outerop part .| Very poor_| Very poor_| Very poor—-| Very Very poor_| Very poor_| Very poor_| Very poor.| Very Very poor-| Very poor.
poor. poor.
Pend Oreille part __| Very poor-| Very poor-| Good —____ Good ____|{ Good _____ Very poor_| Very poor_| Poor _____ Good —___| Very poor_| Good.
Kriest part Very poor-| Very poor_{ Good —____ Good ——__} Good ———__ Very poor_| Very poor_| Poor _____ Good _.__| Very poor_| Good.
1RT:
Rock outerop part _| Very poor_| Very poor_| Very poor.| Very Very poor-| Very poor_| Very poor_| Very poor_| Very Very poor_| Very poor.
poor. poor,
Treble part _______ Very poor_{ Very poor_| Good _____ Good —-._|Good —____ Very poor_| Very poor_| Poor _____ Good _.__| Very poor_| Good.
Rubson:
1}wson Fair Fair Good Good ____| Good —____ Poor ._.._ Very poor_| Fair —____ Good -.-__]| Very poor_| Good.
1 RW:
Rubson part ———___ Fair Good Good Good ———_| Good —____ Poor _____ Very poor_| Good —_.___ ' Good __--| Very poor_| Good.
Porthill gart Fair Good Good Good ____{ Good Poor Poor .| Good Good Poor Good.

OHVAI ‘VAYV XALNNOD XYVANNOd

Lg



TABLE 3.—Wildlife Habitat Potentials—Continued

Potential for habitat elements

Potential as habitat for—

Soil name and

bol Grain . e
map sym and G);‘ans;es herg;égous Egg‘llfs Shrubs Wetland S&:&’y Openland | Woodland | Wetland | Rangeland
:::gs legumes plants plants plants areas wildlife { wildlife wildlife wildlife
Sclhgxzorson:
Schnoorson part __| Poor Fair Good Good Good Good Fair Good ————— Good.
Ritz part Good Good Good Good Good Good Good Good Good _—_| Good ——___ Good.
Seelovers:
SE Poor Fair Good Fair Good Good Good Fair Good ——___ Good.
Selle:
SL Poor Poor Good Good Good Poor Very poor_| Fair _____ Good ___.| Very poor_| Good.
TR
Selle part Poor Poor Good Good Good Very poor_| Very poor_| Fair _.___ Good —_—_| Very poor_| Good.
Elmira part Poor Poor Fair Poor Fair Very poor_| Very poor_| Poor ___.__ Fair ____| Very poor_| Fair.
Stien:
lsg Poor Fair Good Good Good Very poor_| Very poor_{ Fair _____ Good _.__| Very poor_| Good.
W:
Stien part Poor Fair Good Good Good Very poor_| Very poor_| Fair _____ Good __._| Very poor_| Good.
Pend Oreille part —_| Very poor_| Very poor_| Good Good Good Very poor_| Very poor_| Poor —____ Good -_.__| Very poor_| Good.
W‘isV}&ll;one:
Wishbone part —___| Very poor_{ Very poor-{ Good Good Good Very poor_| Very poor.{ Poor . ____ Good .___{ Very poor_{ Good.
Caboose part __... Very poor-| Very poor_| Good Good Good Very poor.| Very poor_{ Poor _.____ Good ____| Very poor_| Good.

! This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior of the whole map-

ping unit.
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life are ring-necked pheasant, mourning dove, song-
birds, and cottontail rabbit.

Woodland habitat consists of wooded areas of decid-
uous trees or coniferous trees and shrubs. Examples
of woodland wildlife are blue grouse, ruffed grouse,
woodpeckers, squirrels, mule deer, white-tailed deer,
elk, and black bear.

Wetland habitat consists of swampy, marshy, or
open-water areas. Examples of wetland wildlife are
ducks, geese, shore birds, gulls, osprey, muskrat, and
beaver.

Rangeland habitat consists of natural rangeland
and woodland. Examples of rangeland wildlife are
mule deer, white-tailed deer, coyote, snowshoe hare,
and songbirds.

Habitat elements

Grain and seed crops are grain and other seed-
producing annuals that provide food for wildlife. Ex-
amples are wheat, oats, barley, and clover seed.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that provide food and cover
for wildlife. Examples are fescue, clover, and alfalfa.

Wild herbaceous plants are native or naturally
established dryland grasses and forbs that provide
food and cover for wildlife. Examples are pinegrass
and tufted beargrass.

Coniferous plants are cone-bearing trees or shrubs
that provide cover for wildlife or supply food in the
form of browse, seeds, or fruitlike cones. Examples are
Po;glas-ﬁr, ponderosa pine, gray fir, and western hem-
ock,

Shrubs produce buds, twigs, bark, or foliage used as
food by wildlife or provide cover and shade for some
wildlife species. Examples are snowberry, ocean spray,
and snowbrush ceanothus.

Wetland plants are wild herbaceous plants of moist
or wet sites, exclusive of submerged or floating aqua-
tics, that produce food or cover for wildlife. Examples
are bulrush and sedge.

Shallow water areas are areas where water is less
than 5 feet deep. Examples are flood plain basins and
depressions and beaver ponds.

The levels of suitability in table 3 are expressed as
good, fair, poor, and very poor. Good means that hab-
itat is easily improved, maintained, or created. There
are few or no soil limitations in habitat management
and satisfactory results can be expected. Fair means
that habitat can be improved, maintained, or created
on these soils, but moderate soil limitations affect
habitat management or development. A moderate in-
tensity of management and fairly frequent attention
may be required to insure satisfactory results. Poor
means that habitat can be improved, maintained, or
created on these soils, but the soil limitations are
severe. Habitat management may be difficult and ex-
pensive and require intensive effort. Results are
questionable. Very poor means that under prevailing
soil conditions, it is impractical to attempt to improve,
maintain, or create habitat. Unsatisfactory results are
probable.

The ratings in table 3 are determined by assigning
weighted factors to the elements that make up the
kind of wildlife habitat. For example, grain and seed
crops, grasses and legumes, and wild herbaceous plants

have greater weight than shrubs as habitat elements
for openland wildlife.

Wildlife suitability groups

The soils of Boundary County Area have been as-
signed to eight wildlife suitability groups according to
their potential for production of the four types of
wildlife habitat. Each group is identified by a symbol.

The first figure in the symbol refers to openland
habitat, the second to woodland habitat, the third to
wetland habitat, and the fourth to rangeland habitat.
Numerals 1, 2, 3, and 4 designate the quality of each
kind of habitat. Number 1 means good, 2 fair, 8 poor,
and 4 very poor. A dash means not suitable. For ex-
ample, group 3241 is poor openland habitat, fair
woodland habitat, very poor wetland habitat, and good
rangeland habitat. Group 2-11 is fair openland habi-
tat, unsuitable woodland habitat, good wetland habi-
tat, and good rangeland habitat.

WILDLIFE SUITABILITY GROUP 1111

Ritz silt loam, 0 to 2 percent slopes, is the only soil
in this group.

Soils in this group are good for openland, woodland,
wetland, and rangeland wildlife. They are very deep,
nearly level, poorly drained soils on low terraces along
the flood plain of the Kootenai River. Most areas are
artificially drained.

The average annual precipitation is 20 to 24 inches.
Available water capacity is 11 to 18 inches. The mean
annual air temperature is 45 to 47°F. The vegetation
is mainly nonirrigated spring and winter wheat, oats,
barley, pasture, and cloverseed. In some areas it is
black cottonwood, thinleaf alder, redosier dogwood,
pyramidal spirea, and tufted hairgrass.

The soils in this group provide habitat for mourn-
ing dove, ring-necked pheasant, songbirds, ducks, and
geese.

WILDLIFE SUITABILITY GROUP 1131

The soils in this group are in the Farnhamton and
Porthill series. They are good for openland, woodland,
and rangeland wildlife and poor for wetland wildlife.
They are deep, moderately well drained soils on high
terraces and natural levees. Slopes range from 0 to 12
percent,

The average annual precipitation is 20 to 24 inches.
Available water capacity is 11 to 13 inches. The mean
annual air temperature is 43 to 47°F., and the frost-
free period ranges from 115 to 140 days. The vegeta-
tion is mainly nonirrigated wheat, oats, barley, legume
hay, and pasture. In some areas of the Porthill soil,
the understory is Mpyrtle pachistima and associated
plants and the overstory is western redcedar, grand fir,
and western white pine. In some areas of the Farn-
hamton soil, the overstory is black cottonwood and
the understory is redosier dogwood, pyramidal spirea,
and tufted hairgrass.

The soils in this group provide habitat for deer,
ruffed grouse, mourning dove, songbirds, squirrels,
?ndlcoyote. They also provide nesting sites for water-

owl],

WILDLIFE SUITABILITY GROUP 2-11

The soils in this group are in the DeVoignes, Py-
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well, Seelovers, and Schnoorson series. They are fair
for openland and good for wetland and rangeland.
They are not suitable for woodland. These are very
deep mineral and organic soils in depressions on flood
plains and stream bottoms. Slopes range from 0 to 2
percent,

The average annual precipitation is 20 to 30 inches.
The mean annual air temperature is 43 to 49°F., and
the frost-free period is 80 to 140 days. The water table
fluctuates from the surface to a depth of 48 inches.
The vegetation on the DeVoignes, Pywell, and Sch-
noorson soils, where protected, is mainly wheat, oats,
barley, legume hay, and pasture. In unprotected areas,
the native vegetation is black cottonwood, tufted
hairgrass, willow, bulrush, sedge, thinleaf alder,
mountain maple, pyramidal spirea, western hemlock,
western redeedar, paper birch, Engelmann spruce,
and some subalpine fir.

The soils in this group provide habitat for moose,
ducks, and songbirds.

WILDLIFE SUITABILITY GROUP 2141

The soils in this group are in the Rubson, Selle, and
Stien series. They are fair for openland, good for
woodland and rangeland (woodland grazing), and
very poor for wetland. They are very deep, well
drained soils on glacial lacustrine terrace slopes and
sandy terraces. Slopes range from 0 to 12 percent.

The average annual precipitation is 23 to 30 inches.
Mean annual air temperature is 41 to 47°F., and the
frost-free period ranges from 90 to 140 days. Nonir-
rigated crop areas produce small grain, legume hay,
and pasture. There is a wide range in woodland habi-
tat types where the overstory is Douglas-fir, western
larch, western white pine, western hemlock, lodgepole
pine, grand fir, and western redcedar. The understory
is pinegrass, Myrtle pachistima, twin flower, ninebark,
ocean spray, snowberry, mountain maple, and thinleaf
alder.

The soils in this group provide habitat for mule deer,
white-tailed deer, bear, elk, ruffed grouse, and squirrel.

WILDLIFE SUITABILITY GROUP 3141

The soils in this group are in the Artnoc, Caboose,
Crash, Idamont, Kriest, Pend Oreille, Treble, and
Wishbone series. They are poor for openland, good
for woodland and rangeland (woodland grazing), and
very poor for wetland. They are deep and very deep,
well drained and moderately well drained soils on
glaciated mountain slopes and glaciolacustrine ter-
races. Slopes range from 5 to 75 percent but are pre-
dominantly 45 to 75 percent.

The average annual precipitation is 20 to 40 inches.
The mean annual air temperature is 40 to 49°F., and
the frost-free period ranges from 70 to 140 days. The
native vegetation is widely variable woodland. The
overstory is mainly western hemlock, western red-
cedar, western larch, lodgepole pine, grand fir, west-

- ern white pine, Douglas-fir, and ponderosa pine. The
understory is Myrtle pachistima, twin flower, ocean
spray, ninebark, pinegrass, snowberry, mountain ma-
ple, thinleaf alder, and other related forbs and grasses.

The soils in this group provide habitat for mule deer,
white-tailed deer, bear, elk, songbirds, squirrel, blue
grouse, Franklins’ grouse, and ruffed grouse.

WILDLIFE SUITABILITY GROUP 3242

The soils in this group are in the Elmira series. They
are poor for openland, fair for woodland and range-
land (woodland grazing), and very poor for wetland.
They are very deep, excessively drained soils on sandy
terraces. Slopes are 0 to 20 percent.

The average annual precipitation is 23 to 28 inches.
Available water capacity is about 3.5 to 5 inches. The
mean annual air temperature is about 43 to 47°F,, and
the frost-free period ranges from 110 to 140 days. The
overstory is Douglas-fir, ponderosa pine, and lodgepole
pine. The understory is pinegrass, Myrtle pachistima,
twin flower, kinnikinick, snowbrush ceanothus, nine-
bark, snowberry, ocean spray, and other related forbs
and grasses.

The soils in this group provide habitat for deer,
white-tailed deer, bear, and ruffed grouse.

WILDLIFE SUITABILITY GROUP 3343

Bane loamy fine sand is the only soil in this group.
It is poor for openland, woodland, and rangeland
(woodland grazing) and very poor for wetland.

It is on alluvial fans on the west side of the Kootenai

River flood plain. Slopes are 2 to 8 percent.
_ The average annual precipitation is about 20 to 25
inches. The mean annual air temperature is 44 to
46°F., and the frost-free period is 90 to 110 days. The
native woodland is mostly black cottonwood and scat-
tered Douglas-fir and ponderosa pine. The understory
is ninebark, snowberry, pinegrass, ocean spray, red-
osier dogwood, willow, and other related shrubs.

This soil provides habitat for mule deer, white-
tailed deer, and bear,

WILDLIFE SUITABILITY GROUP 4444

_ Rock outcrop is the only land type in this group. It
is very poor for all four kinds of wildlife habitat. It
consists of nearly barren bedrock that has a mantle of
less than 4 inches of soil material in places. Slopes
range from 0 to more than 100 percent.

The average annual precipitation is 20 to 80 inches.
The.mean annual air temperature is 40 to 49°F., and
frost-free period ranges from 70 to 140 days. The na-
tive vegetation is widely variable but includes scat-
tered shrubs, forbs, and grasses. Tree species are on
the intermingled Kriest, Treble, and Pend Oreille soils.

This area supports very little wildlife, but species
common to the surrounding lands traverse this area.
The larger areas along the Kootenai River provide
nesting places for eagles and falcon.

Recreation

. Knowledge of soils is necessary in planning, develop-
ing, and maintaining areas used for recreation. In
table 4 the soils of the Boundary County Area are
rated according to limitations that affect their suit-
ability for camp areas, playgrounds, picnic areas, and
paths and trails. The ratings are based on such re-
strictive soil features as flooding, wetness, slope, and
texture of the surface layer. Not considered in these
ratings, but important in evaluating a site, are size
and shape of the area and its scenic quality, the abil-
ity of the soil to support vegetation, access to water,
and either access to public sewer lines or capacity of
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[“Percs slowly” and other terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
“slight,” “moderate,” and “severe”]

Soil name and map symbol Camp areas Picnic areas Playgrounds Paths and trails
Bane:

BA Moderate: too Moderate: too Moderate: slope, Moderate: too

sandy. sandy. too sandy. sandy.
Crash:

1CA:

Crash part Severe: slope _____ Severe: slope —__-_ Severe: slope ———__ Severe: slope.

Artnoc part Severe: slope .- Severe: slope —-___ Severe: slope —____ Severe: slope.

DelVoignes:

DR:

DeVoignes part . ______ Severe: wetness, Severe: wetness, Severe: wetness, Severe: excess
floods, excess floods, excess floods, excess humus, wetness.
humus. humus. humus.

Ritz part Moderate: Moderate: Moderate: Moderate: wetness.
wetness. wetness. wetness.

Farnhamton:
*FA Moderate: dusty --| Moderate: dusty -- Moilerate: dusty, Moderate: dusty.
slope.
Pend Oreille:

1PM:

Pend Oreille part . _____ Severe: slope _.___ Severe: slope .. Severe: slope —_—__ Severe: slope.

Idamont part Severe: slope _____ Severe: slove —____ Severe: slope ——-—_ Severe: slope.

Porthill:

PR Moderate: percs Moderate: dusty --| Severe: slope ————_ Moderate: dusty.

slowly, dusty.
Pywell:

PW Severe: floods, Severe: floods, Severe: floods, Severe: excess
wetness, excess wetness, excess wetness, excess humus, wetness.
humus. humus. humus.

1PY:

Pywell part Severe: floods, Severe: floods, Severe: floods, Severe: excess

DeVoignes part . _____

Ritz:
1RO:
Ritz part

Schnoorson part ——__________

Rock outcrop:
1 RP:
Rock outcrop part.

Pend Oreille part ____________

Kriest part

1RT:
Rock outerop part.
Treble part

Rubson:
RU

1RW:
Rubson part

Porthill part

wetness, excess
humus.

Severe: wetness,
floods, excess
humus.

Moderate:
wetness.

Moderate: wetness,

too clayey, percs
slowly.

Severe:
Severe:

slope
slope

Severe: slope

Moderate: dusty .

Moderate: dusty --
Moderate: percs
slowly, dusty.

wetness, excess
humus.

Severe: wetness,
floods, excess
humus.

Moderate:
wetness.

Moderate:
too clayey.

wetness,

Severe:
Severe:

slope
slope

Severe: slope

Moderate: dusty -_

Moderate:
Moderate:

dusty _-
dusty --

wetness, excess
humus.

Severe: wetness,
floods, excess
humus.

Moderate:
wetness.

Moderate:
too clayey,
percs slowly.

wetness,

Severe: slope ___.__

Severe: slope, small
stones.

Severe: slope,

small stones.

Severe: slope —____
Severe: slope _—____
Severe: slope ___._

humus, wetness.

Severe: excess
humus, wetness.

Moderate: wetness.
Moderate: wetness,
too clayey.

Severe: slope.
Severe: slope.
Severe: slope.
Moderate: dusty.
Moderate: dusty.
Moderate: dusty.
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TABLE 4.—Recreational Development—Continued

Soil name and map symbol Camp areas Picnic areas Playgrounds Paths and trails
Schnoorson:
1Z2GA:
Schnoorson part —______________ Moderate: wetness, | Moderate: wetness, | Moderate: wetness, | Moderate: wetness,
too clayey, percs too clayey. too clayey, too clayey.
slowly. percs slowly.
Ritz part Moderate: Moderate: Moderate: Moderate: wetness.
wetness. wetness. wetness.
Seelovers:
SE Severe: wetness, Severe: wetness —__| Severe: wetness, Moderate: wetness.
floods. floods.
Selle: ) .
§|_ Slight e~ Slight —___________ Moderate: slope ___| Slight.
SR:
Selle part Slight Slight _____________ Moderate: slope _.-| Slight.
Elmira part Moderate: slope, Moderate: slope, Severe: slope ____.. Moderate: too
too sandy. too sandy. sandy.
Stien:
ST __ N Moderate: slope, Moderate: slope, Severe: slope, Moderate: small
small stones, dusty. small stones, dusty. small stones. stones, dusty.
LSW:
Stien part Moderate: slope, Moderate: slope, Severe: slope, Moderate: small
small stones, dusty. small stones, dusty. small stones. stones, dusty.
Pend Oreille part - _______ Severe: slope ..____ Severe: slope _____ Severe: slope —__—_ Severe: slope.
Wishbone:
1 WB:
Wishbone part . _________ Severe: slope _.___ Severe: slope _____ Severe: slope _____ Severe: slope.
Caboose part - _______ Severe: slope —_—__ Severe: slope _____ Severe: slope _____ Severe: slope.

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.
3 Ratings are based on adequate protection from flooding.

the soil to absorb septic tank effluent. Soils subject to
flooding are limited in varying degree for recreational
use by the duration of flooding and the season when
it occurs. Onsite assessment of height, duration, and
frequency of flooding is essential in planning recrea-
tion facilities.

In table 4 the limitations of soils are rated as slight,
moderate, or severe (8). Slight means that the soil
properties are generally favorable and that the limita-
tions are minor and easily overcome. Moderate means
that the limitations can be overcome or alleviated by
planning, design, or special maintenance. Severe
means that soil properties are unfavorable and that
limitations can be offset only by costly soil reclama-
tion, special design, intensive maintenance, or by a
combination of these measures.

Information in table 4 can be supplemented by ad-
ditional data in other parts of this manuscript. Es-
pecially helpful are interpretations for septic tank
absorption fields, given in table 5, and interpretations
for dwellings without basements and for local roads
and streets, given in table 6.

Camp areas require such site preparation as shaping
and leveling tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary fa-
cilities and utility lines. Camp areas are subject to
heavy foot traffic and some vehicular traffic. The best
soils for this use have mild slopes and are not wet or
subject to flooding during the period of use. The sur-

face is free of stones or boulders, absorbs rainfall
readily but remains firm, and is not dusty when dry.
Strong slopes and stones or boulders can greatly in-
crease the cost of leveling a site.

Picnic areas are subject to heavy foot traffic, but
most vehicular traffic is confined to access roads. The
best soils for use as picnic areas are firm when wet but
not dusty when dry, are not subject to flooding during
the period of use, and do not have slopes or stones or
boulders that will increase the cost of shaping and
leveling sites or of building access roads and parking
areas.

Playgrounds require soils that can withstand inten-
sive foot traffic. The best soils are almost level and are
not wet or subject to flooding during the season of use.
The surface is free of stones or boulders, is firm after
rains, and is not dusty when dry. If leveling is re-
quired to obtain a uniform grade, the depth of the
soil over rock should be sufficient to allow necessary
grading.

The design and layout of paths and trails for walk-
ing or horseback riding should require little or no
cutting and filling. The best soils for this use are those
that are not wet, are firm after rains, are not dusty
when dry, and not subject to flooding more than once
during the period of use. They should have moderate
slopes and have few or no stones or boulders on the
surface.
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Engineering’

This section provides information about the use of
soils for building sites, sanitary facilities, construc-
tion materials, and water management. Among those
who can benefit from this section are engineers, land-
owners, community decision makers and planners,
town and city managers, land developers, builders, con-
tractors, and farmers and ranchers.

The ratings in tables in this section are based on
test data and estimated data in the ‘““Soil Properties”
section. The ratings were determined jointly by soil
scientists and engineers of the Soil Conservation Ser-
vice using known relationships between the soil prop-
erties and the behavior of soils in various engineering
uses.

Among the soil properties and site conditions identi-
fied by the soil survey and used in determining the rat-
ings in this section were grain-size distribution, liquid
limit, plasticity index, soil reaction, depth to and hard-
ness of bedrock within 5 or 6 feet of the surface, soil
wetness characteristics, depth to a seasonal water
table, slope, likelihood of flooding, natural soil struc-
ture or aggregation, in-place soil density, and geologic
origin of the soil material. Where pertinent, data
about kinds of clay minerals, mineralogy of the sand
and silt fractions, and the kind of absorbed cations
were also considered.

Based on the information assembled about seil
properties, ranges of values may be estimated for erod-
ibility, permeability, risk of corrosion, shrink-swell po-
tential, available water capacity, shear strength,
compressibility, slope stability, and other factors of
expected soil behavior in engineering uses. As appro-
priate, these values may be applied to each major
horizon of each soil or to the entire profile.

These factors of soil behavior affect construction
and maintenance of roads, airport runways, pipelines,
foundations for small buildings, ponds and small dams,
irrigation projects, drainage systems, sewage and ref-
use disposal systems, and other engineering works.
The ranges of values can be used to— (1) select po-
tential residential, commercial, industrial, and
recreational areas; (2) make preliminary estimates
pertinent to construction in a particular area; (3)
evaluate alternate routes for roads, streets, highways,
pipelines, and underground cables; (4) evaluate al-
ternate sites for location of sanitary landfills, onsite
sewage disposal systems, and other waste disposal
facilities; (5) plan detailed onsite investigations of
soils and geology; (6) find sources of gravel, sand,
clay, and topsoil; (7) plan farm drainage systems,
irrigation systems, ponds, terraces, and other struc-
tures for soil and water conservation; (8) relate
performance of structures already built to the prop-
erties of the kinds of soil on which they are built so
that performance of similar structures on the same or
a similar soil in other locations can be predicted; and
(9) predict the trafficability of soils for cross-country
movement of vehicles and construction equipment.

Data presented in this section are useful for land-
use planning and for choosing alternative practices or

" WAYNE L. ROBISON, area engineer, Soil Conservation Service
helped prepare this section,

general designs that will overcome unfavorable soil
properties. and minimize soil-related failures. Limita-
tions to the use of these data, however, should be well
understood. First, the data are generally not presented
for soil material below a depth of 5 or 6 feet. Also,
because of the scale of the detailed map in this soil
survey, small areas of soils that differ from the domi-
nant soil may be included in mapping. Thus, these data
do not eliminate the need for onsite investigations and
testing.

The information is presented mainly in tables. Table
6 shows, for each kind of soil, ratings of the degree
and kind of limitations for building site development;
table 5 for sanitary facilities; and table 8, for water
management, Table 7 shows the suitability of each
kind of soil as a source of construction materials.

The information in the tables, along with the soil
map, the soil descriptions, and other data provided in
this survey can be used to make additional interpre-
tations and to construct interpretive maps for specific
uses of land.

Some of the terms used in this soil survey have
different meanings in soil science and in engineering;
the Glossary defines many of these terms.

Sanitary facilities

Favorable soil properties and site features are
needed for proper functioning of septic tank absorp-
tion fields, sewage lagoons, and sanitary landfills. The
nature of the soil is important in selecting sites for
these facilities and in identifying limiting soil prop-
erties and site features to be considered in design and
installation. Also, those soil properties that deal with
the ease of excavation or installation of these facilities
will be of interest to contractors and local officials.
Table 5 shows the degree and kind of limitations of
each soil for these uses and for use of the soil as daily
cover for landfills.

If the degree of soil limitation is indicated by the
rating slight, soils are favorable for the specified use
and limitations are minor and easily overcome; if mod-
erate, soil properties or site features are unfavorable
for the specified use, but limitations can be overcome
by special planning and design; and if severe, soil
properties or site features are so unfavorable or diffi-
cult to overcome that major soil reclamation, special
designs, or intensive maintenance is required.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from
a septic tank into the natural soil. Only the soil hori-
zons between depths of 18 and 72 inches are evaluated
for this use. The soil properties and site features con-
sidered are those that affect the absorption of the
effluent and those that affect the construction of the
system.

Properties and features that affect the absorption
of the effluent are permeability, depth to seasonal
high water table, depth to bedrock, and susceptibility
to flooding. Stones, boulders, and a shallow depth to
bedrock interfere with installation. Excessive slope
may cause lateral seepage and surfacing of the effluent
in downslope areas. Also, soil erosion and soil slippage
are hazards where absorption fields are installed in
sloping soils.

Some soils are underlain by loose sand and gravel
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TABLE 5.—Sanitary Facilities

[“Percs slowly” and other terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
“glight,” “moderate,” and “severe.” Absence of an entry means that the soil was not rated)

Soil name and Septic tank Sewage lagoon Trench sanitary Area santiary Daily cover for
map symbol absorption flelds areas landfill landfill landfill
Bane:
BA Slight e Severe: Severe: Severe: Poor: too sandy.
seepage. seepage. seepage.
Crash
1CA:

Crash part Severe: slope, Severe: slope ___| Severe: slope ___| Severe: slope _..| Poor: slope.
perces slowly.

Artnoc part oo - Severe: slope, Severe: slope —__| Severe: slope ___| Severe: slope ..__| Poor: slope,
percs slowly. area reclaim.

De!\l;%ignes:

DeVoignes part —_—_.._ Severe: floods, Severe: floods, Severe: floods, Severe: floods, Poor: wetness,
wetness, percs wetness, excess wetness, excess wetness. excess humus.
slowly. humus. humus.

*Ritz part —coeeeeee e Severe: Severe: Severe: Severe: Poor: wetness.
wetness. wetness, wetness. wetness.

Farnhamton:
SFA Severe: Severe: Severe: Severe: Good.
wetness. wetness, wetness. wetness.
Pe‘n’;i Oreille:

Pend Oreille part - ——— Severe: slope —__| Severe: slope, Severe: slope, Severe: slope, Poor: slope,

seepage. seepage. seepage. thin layer.

Idaront part — .- Severe: slope _.-| Severe: slope, Severe: slope, Severe: slope ___| Poor: slope.

seepage. seepage, small
stones.
Porthill:
PR Severe: percs Severe: Severe: Severe: Fair: hardto
slowly, wetness. wetness, wetness. wetness. pack.
Pywell:
PW Severe: floods, Severe: excess Severe: excess Severe: wetness, | Poor: excess
wetness. humus, floods, humus, wetness, floods. humus, wetness.
wetness. floods.
1pY:

Pywell part Severe: floods, Severe: excess Severe: excess Severe: wetness, | Poor: excess
wetness. humus, floods, humus, wetness, floods. humus, wetness.

wetness. floods.

DeVoignes part — ... Severe: floods, Severe: floods, Severe: floods, Severe: floods, Poor: wetness,
wetness, percs wetness, excess wetness, excess wetness, excess humus.
slowly. humus. humus.

Ritz:
1RO:

*Ritz part —eeeeeee—eo Severe: Severe: Severe: Severe: Poor: wetness.
wetness, wetness, wetness. wetness.

Schnoorson part —_____ Severe: wetness, | Severe: Severe: Severe: Poor: too clayey,
percs slowly, wetness. wetness. wetness. wetness.

Rock outerop:
'RP:

Rock outecrop part

Pend Oreille part —___ Severe: slope ___| Severe: slope, Severe: slope, Severe: slope, Poor: slope,

seepage. seepage. seepage. thin layer.

Kriest part — oo Severe: slope —__| Severe: slope, Severe: slope, Severe: slope, Poor: slope.

seepage. seepage, depth seepage.
to rock.
1RT:
Rock outcrop part
Treble part . —_____ Severe: slope -__| Severe: slope, Severe: slope, Severe: slope, Poor: slope.
seepage. seepage, depth seepage.
to rock.
Rubson: .
RU Slight Moderate: slope, | Moderate: Slight . _________ Good.
seepage. seepage.
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TABLE 5.—Sanitary Facilities—Continued

Soil name and Septic tank Sewage lagoon Trench sanitary Area santiary Daily cover for
map symbol absorption fields areas landfill landfill landfill
1RW:
Rubson part —______.. Slight —_________ Moderate: slope, | Moderate: Slight ___________ Good.
seepage. seepage.
Porthill part __________ Severe: percs Severe: Severe: Severe: Fair: hardto
slowly, wetness. wetness. wetness. wetness. pack.
Schnoorson:
15A:
Schnoorson part ______ Severe: wetness, | Severe: Severe: Severe: Poor: wetness.
percs slowly. wetness. wetness. wetness.
Ritz part o ___ Severe: Severe: Severe: Severe: Poor: wetness.
wetness. wetness. wetness. wetness.
Seelovers:
Severe: wetness, | Severe: floods, Severe: floods, Severe: wetness, | Poor: wetness.
floods, percs wetness, excess wetness. floods.
slowly. humus.
Selle:
SL Slight _______ Severe: Severe: Severe: Fair: thinlayer.
. seepage. seepage. seepage.
Selle part o ____ Slight . ____ Severe: Severe. Severe: Fair: thinlayer.
. seepage. seepage. seepage.
Elmira part . ____.__ Moderate Severe: slope, Severe: Severe: Fair: slope,
slope seepage. seepage. seepage. too sandy.
Stien:
ST --{ Moderate: Severe: slope, Severe: too Severe: Poor: small
slope. seepage, small sandy, seepage. seepage. stones, too sandy.
stones.
1SW:
Stien part . __________ Moderate: Severe: slope, Severe: too Severe: Poor: small
slope. sgepage, small sandy, seepage. seepage. stones, too sandy.
stones.
Pend Oreille part .__..__ Severe: slope ___| Severe: slope, Severe: slope, Severe: slope, Poor: slope,
seepage. seepage. seepage. thin layer.
Wishbone:
1 WB:
Wishbone part ________ Severe: slope _._|Severe: slope ___|Severe: slope ___|Severe: slope ___|Poor: slope.
Caboose.part . ____ Severe: slepe ___| Severe: slope ___| Severe: slope ___|Severe: slope __.|Poor: slope.

! This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.
? Ratings are based on adequate protection from flooding.

or fractured bedrock at a depth less than 4 feet below
the tile lines. In these soils the absorption field does
not adequately filter the effluent, and as a result ground
water supplies in the area may be contaminated.

Percolation tests should be performed to determine
the absorptive capacity of the soil and its suitability
for septic tank absorption fields. These tests should be
performed during the season when the water table is
%ighest and the soil is at minimum absorptive capac-
ity.

In many of the soils that have moderate or severe
limitations for septic tank absorption fields, it may be
possible to install special systems that lower the sea-
sonal water table or to increase the size of the absorp-
tion field so that satisfactory performance is achieved.

Sewage lagoons are shallow ponds constructed to
hold sewage while bacteria decompose the solid and
liquid wastes. Lagoons have a nearly level flow area
surrounded by cut slopes or embankments of com-

pacted, nearly impervious soil material. They generally
are designed so that depth of the sewage is 2 to 5 feet.
Impervious soil at least 4 feet thick for the lagoon
floor and sides is required to minimize seepage and
contamination of local ground water. Soils that are very
high in organic matter and those that have stones
and boulders are undesirable. Unless the soil has very
slow permeability, contamination of local ground wa-
ter is a hazard in areas where the seasonal high water
table is above the level of the lagoon floor. In soils
where the water table is seasonally high, seepage of
ground water into the lagoon can seriously reduce its
capacity for liquid waste. Slope, depth to bedrock, and
susceptibility to flooding also affect the location of
sites for sewage lagoons or the cost of construction.
Shear strength and permeability of compacted soils
affect the performance of embankments.

Sanitary landfill refers to a method of disposing of
solid waste, either in excavated trenches or on the sur-
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TABLE 6.—Building Site Development

“glight,” “moderate,” and “severe.” Absence of an entry means that the soil was not rated]

Soil name and Shallow Dwellings without Dwellings with Small commercial Local roads
map symbol excavations basements basements buildings and streets
Bane: . .
BA Severe: small Slight Slight Moderate: Slight.
stones, cutbanks slope.
cave.
Crash:
1CA:

Crash part .. Severe: slope ___| Severe: slope ___|Severe: slope ___| Severe: slope _-_| Severe: slope,

frost action.

Artnoc part —ee—eoo—___ Severe: slope —__|Severe: slope ___|Severe: slope —__]|Severe: slope ___| Severe: slope,

frost action.
D%Voignes:
DR:

DeVoignes part Severe: floods, Severe: floods, Severe: floods, Severe: floods, Severe: floods,
wetness, excess wetness, excess wetness, ' wetness, wetness,
humus. humus. shrink-swell. excess humus. frost action.

*Ritz part .~ Moderate: Moderate: Severe: Moderate: Severe: frost
wetness. wetness, low wetness. wetness, action.

strength. low strength.
Farnhamton:
TFA Moderate: Moderate: Severe: Moderate: Severe: frost
wetness. low strength. wetness. low strength. action.
Pend Oreille:
1 PM:

Pend Oreille part —_____ Severe: slope __.|Severe: slope ___| Severe: slope ___| Severe: slope ___| Severe: slope.

Idamont part —________ Severe: small Severe: slope ___| Severe: slope ___| Severe: slope ___| Severe: slope,
stones, slope. frost action.

Porthill:
PR Severe: Severe: Severe: Severe: Severe: frost
wetness. wetness. wetness. wetness. action.
Pywell:
PW Severe: excess Severe: floods, Severe: floods, Severe: floods, Severe: excess
humus, floods, excess humus, excess humus, excess humus, humus, floods,
2 py wetness. wetness. wetness, wetness. wetness.
PY:

Pywell part ___________ Severe: excess Severe: floods, Severe: floods, Severe: floods, Severe: excess
humus, floods, excess humus, excess humus, excess humus, humus, floods,
wetness. wetness. wetness. wetness. wetness.

DeVoignes part - —___ Severe: floods, Severe: floods, Severe: floods, Severe: floods, Severe: floods,
wetness, excess wetness, excess wetness, wetness, wetness,

Ritz:
1RO:
3 Ritz part

humus.

humus.

shrink-swell.

excess humus.

frost action.

____________ Moderate: Moderate: Severe: Moderate: Severe: frost
wetness. wetness, low wetness. wetness, action.
strength. low strength.
Schnoorson part ._._.__ Moderate: Moderate: Severe: Moderate: Severe:
wetness. wetness, low low strength, wetness, low strength,
strength, shrink-swell. low strength, frost action.
shrink-swell. shrink-swell.
Rock outcrop:
1 RP:
Rock outcrop part -
Pend Oreille part ______ Severe: slope ___|Severe: slope __.|Severe: slope ___|Severe: slope ...|Severe: slope.
. Kriest part —-ooo—____ Severe: slope ___|Severe: slope ___|Severe: slope ___| Severe: slope _._| Severe: slope.
RT:
Rock outerop part
Treble part ___________ Severe: slope, Severe: slope ___| Severe: slope __.|Severe: slope _._| Severe: slope.
small stones.
Rubson:
RU Slight Moderate: low Moderate: Moderate: slope, | Severe: frost
strength. low strength. low strength. action.
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Soil name and Shallow Dwellings without Dwellings with Small commercial Local roads
map symbol excavations basements basements buildings and streets
1RW:
Rubson part —____.__._ Slight _———______ Moderate: low Moderate: Moderate: slope, | Severe: frost
strength. low strength. low strength. action.
Porthill part ——_______ Severe: Severe: Severe: Severe: Severe: frost
wetness. wetness. wetness. wetness. action.
Sclhnoorson:
2 Schnoorson part ______ Moderate: Moderate: Severe: Moderate: Severe:
wetness. wetness, low low strength, wetness, low strength,
strength, shrink-swell. low strength, frost action.
shrink-swell. shrink-swell.
?Ritz part - Moderate: Moderate: Severe: Moderate: Severe: frost
wetness. wetness, wetness. wethess, action.
low strength. low strength.
Seelovers:
2SE Severe: floods, Severe: floods, Severe: floods, Severe: floods, Severe: floods,
wetness. wetness. wetness. wetness. wetness,
frost action.
Selle:
SL Severe: cutbanks | Slight Slight Slight .~ Moderate:
. cave. low strength.
SR:
Selle part . ______ Severe: cutbanks | Slight Slight Slight - Moderate:
cave. low strength.
Elmira part . ______ Severe: cutbanks | Moderate: Moderate: Severe: slope ___| Moderate: slope.
cave, slope. slope.
Stien:
ST Severe: small Moderate: Moderate: Severe: slope ___| Moderate: slope.
stones, cutbanks slope. slope.
cave.
1SW:
Stien part ____________ Severe: small Moderate: Moderate: Severe: slope _-_| Moderate: slope.
stones, cutbanks slope. slope.
cave,
Pend Oreille part ______ Severe: slope ___|Severe: slope _..|Severe: slope ___| Severe: slope —__| Severe: slope.
Wishbone:
1 WB:
Wishbone part ________ Severe: slope —__| Severe: slope ___| Severe: slope ___| Severe: slope ___| Severe: slope,
frost action.
Caboose part __________ Severe: slope ___| Severe: slope .__| Severe: slope _._| Severe: slope —__| Severe: slope,
frost action.

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit deseription for the composition and

behavior of the whole mapping unit.
2 Ratings are based on adequate protection from floods.

face of the soil. The waste is spread, compacted in
layers and covered with thin layers of soil. Landfill
areas are subject to heavy vehicular traffic. Ease of ex-
cavation, risk of polluting ground water, and traffic-
ability affect the suitability of a soil for this purpose.
The best soils have a loamy or silty texture, have mod-
erate or slow permeability, are deep to bedrock and a
seasonal water table, are free of large stones and
boulders, and are not subject to flooding. In areas where
the seasonal water table is high, water seeps into the
trenches and causes problems in excavating and filling
the trenches. Also, seepage into the refuse increases the
risk of pollution of ground water. Clayey soils are likely
to be sticky and difficult to spread. Sandy or gravelly
soils generally have rapid permeability that might al-
low noxious liquids to contaminate local ground water.

Unless otherwise stated, the ratings in table 5 apply

only to soil properties and features within a depth of
about 6 feet. If the trench is deeper, ratings of slight or
moderate may not be valid. Site investigation is needed
before a site is selected.

In the area type of sanitary landfill, refuse is placed
on the surface of the soil in successive layers. The limi-
tations caused by soil texture, depth to bedrock, and
stone content do not apply to this type of landfill. Soil
wetness, however, may be a limitation because of diffi-
culty in operating equipment.

Daily cover for sanitary landfills should be soil that
is easy to excavate and spread over the compacted fill
during both wet and dry periods. Soils that are loamy
or silty and free of stones or boulders are better than
other soils. Clayey soils may be sticky and difficult to
spread ; sandy soils may be subject to soil blowing.

In addition to these features, the soils selected for
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[“Area reclaim” and other terms that describe restrictive soil features are defined in the Glossary. See text for definitions of

“good,” “fair,” and “poor.” Absence of an entry means that the soil was not rated]

Soil name and Road fill Sand Gravel Topsoil
map symbol
Bane:
BA Good e Poor: excess Good —_____________ Poor: too sandy,
fines. small stones.
Crash:
*CA: . .

Crash part o _____ Poor: slope, frost Unsuited —————____ Unsuited - Poor: slope, area
action, area reclaim.
reclaim.

Artnoc part Poor: slope, area Unsuited ———————___ Unsuited .. Poor: slope, area
reclaim, frost reclaim.
action.

DelVoig'nes:
DR:

DeVoignes part ——____________. Poor: wetness, Unsuited —_________ Unsuited ———————_ Poor: wetness.
excess humus,
frost action.

Ritz part Poor: wetness, Unsuited - Unsuited - Poor: wetness.
frost action,

Farnhamton: .
FA Poor: frost Unsuited - Unsuited v Good.
action.
Pelnd Oreille:
PM:

Pend Oreille part . _____ Poor: slope ——————- Pofg:r: excess Unsuited - Poor: slope.

nes.

Idamont part Poor: slope, Unsuited —cooeeeee Fair: excess Poor: slope.
frost action. fines.

Porthill: . . .
PR Poor: frost Unsuited e _ Unsuited - Fair: thinlayer,
action. too clayey.
Pywell:
PW: Poor: excess Unsuited ————__—____ Unsuited ——————_—_.. Poor: wetness.
humus, wetness,
frost action.
1PY:

Pywell part Poor: excess Unsuited -~ Unsuited o Poor: wetness.
humus, wetness,
frost action.

DeVoignes part —_____________ Poor: wetness, Unsuited —coeemeeeo Unsuited —_________ Poor: wetness.
excess humus,
frost action.

Ritz:
1RO:

Ritz part -—-| Poor: wetness, Unsuited —______._ Unsuited _———_—_____ Poor: wetness.
frost action.

Schnoorson part _—_____________ Poor: wetness, Unsuited —________ Unsuited . ____ Poor: wetness,
low strength,
frost action.

Rock outcrop:
1RP:

Rock outcrop part

Pend Oreille part _ oo ____.__ Poor: slope —_—___ Potgl)r: excess Unsuited - —._ Poor: slope.

nes.

Kriest part Poor: slope ———____ Poor: excess Unsuited - ____ Poor: slope,

fines. small stones.
1RT:

Rock outcrop part ____

Treble part Poor: slope ——_____ Poor: excess Poor: excess Poor: slope,

fines. fines. small stones.
Rubson:
RU Poor: frost Unsuited Unsuited e - Good.
action.
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TABLE 7.—Construction Materials—Continued

Sgigzmﬁﬁd Road fill Sand Gravel Topsoil
1RW:
Rubson part Poort:‘ frost Unsuited —________ Unsuited ———______ Good.
action.
Porthill part Poor: frost Unsuited . ______ Unsuited —————____ Fair: thinlayer,
action. too clayey.
Schnoorson:
1SA:
Schnoorson part . ___ Poor: low strength, | Unsuited o ____ Unsuited - . Fair: tooclayey.
frost action.
Ritz part Poor: frost Unsuited . .___ Unsuited —————____ Good.
action.
Seelovers:
Poor: wetness, Unsuited . _______ Unsuited . ____ Poor: wetness.
frost action.
Selle:
SL Fair: low Poor Unsuited - ___ Good.
strength.
1SR:
Selle part Fair: low Poor - Unsuited —— o __ Good.
. strength.
Elmira part Good o Poor o Unsuited - ____ Poor: too sandy.
Stien:
ST Good Unsuited - __—__ Poor: large Poor: small stones.
stones.
1SW:
Stien part Good - Unsuited ... Poor: large Poor: small stones.
stones.
Pend Oreille part - _____ Poor: slope —————__ Pof?r: excess Unsuited ——ce——.__ Poor: slope.
nes.
Wishbone:
1 WB:
Wishbone part . ______________ Poor: slope, Unsuited e Unsuited —_——____._ Poor: slope.
frost action.
Caboose part Poor: slope, Unsuited . ____ Unsuited ———_—______ Poor: slope.
frost action.

! This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.

final cover of landfills should be suitable for growing
plants. In comparison with other horizons, the A hori-
zon in most soils has the best workability, more
organic matter, and the best potential for growing
plants. Thus, for either the area- or trench-type land-
fill, stockpiling material from the A horizon for use as
the final cover is desirable.

Where it is necessary to bring in soil material for
daily or final cover, thickness of suitable soil material
available and depth to a seasonal high water table in
soils surrounding the sites should be evaluated. Other
factors to be evaluated are those that affect reclama-
tion of the borrow areas, such as slope, erodibility, and
potential for plant growth.

Building site development

The degree and kind of soil limitations that affect
shallow excavations, dwellings with and without base-
ments, small commercial buildings, and local roads
and streets are indicated in table 6. A slight limitation
indicates that soil properties are favorable for the
specified use; any limitation is minor and easily over-

come. A moderate limitation indicates that soil
properties and site features are unfavorable for the
specified use, but the limitations can be overcome or
minimized by special planning and design. A severe
limitation indicates one or more soil properties or site
features so unfavorable or difficult to overcome that a
major increase in construction effort, special design,
or intensive maintenance is required. For some soils
rated severe, such costly measures may not be feasible.

Shallow excavations are used for pipelines, sewer-
lines, telephone and power transmission lines, base-
ments, and open ditches. Such digging or trenching is
influenced by the soil wetness of a seasonal high water
table, the texture and consistence of soils, the tendency
of soils to cave in or slough, and the presence of very
firm, dense soil layers, bedrock, or large stones. In
addition, excavations are affected by slope of the soil
and the probability of flooding. Ratings do not apply
to tsoél horizons below a depth of 6 feet unless otherwise
noted.

In the soil series descriptions, the consistence of
each soil horizon is defined, and the presence of very
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TABLE 8.
[“Seepage” and other terms that describe restrictive soil features are defined in the Glossary. Absence of an entry means that
he soil was not evaluated]
. Pond Embankments, Aquifer-fed
Soil name]?xid reservoir dikes, and excavated Drainage Irrigation Tg;‘race.s and
map sympbo areas levees ponds versions
Bane:
BA Seepage _____ Seepage, No water _____ Slope ——____ Droughty, Too sandy.
piping. slope.
Crash:
1CA:

Crash part ———_______ Slope e _ Low strength, | No water — Complex slope,
piping, hard erodes easily.
to pack.,

Artnoc part . __._ Slope, Hard te pack, No water Complex slope,

seepage. piping, low erodes easily.
strength.
DelV%ignes:
DR:
DeVoignes part —______ Excess Low strength, | Favorable ____| Cutbanks cave, | Fast intake, Piping,
humus. excess humus, poor outlets, wetness, wetness.
piping. floods. floods.
*Ritz part ———ee—___ Seepage ______ Hard to pack, | Favorable ____{ Poor outlets, Wetness ______ Not needed.
piping, low wetness,
strength.
Farnhamton:

*FA Seepage ._____ Hard to pack, | Deep to Slope ————____ Slope _.______ Not needed.

piping, low water.
strength.
PelndMOreille :
PM:
Pend Oreille part .____ Slope, Piping, low No water S Slope, erodes
seepage. strength, easily.
hard to pack.
Idamont part —________ Slope, Seepage oo-——- No water Complex slope,
seepage. piping.

Porthill: )

PR Slope - __ Compressible, | Favorable _.__| Percs slowly, Percs slowly, Percs slowly,
piping, low complex complex complex
strength. slope. slope. slope, piping.

Pywell:
PW Seepage, Excess humus, | Favorable ____| Poor outlets, Floods, Not needed.
excess humus. | hard to pack, floods, wetness.
low strength. wetness.
1pyY;
Pywell part . _.____. Seepage, Excess humus, | Favorable ____| Poor outlets, Floods, Not needed.
excess humus. | hard to pack, floods, wetness.
low strength. wetness.
DeVoignes part —.—____ Excess Low strength, | Favorable _.__| Cutbanks cave, | Fast intake, Piping,
humus. excess humus, poor outlets, wetness, wetness.
piping. floods. floods.
Ritz:
1RO:
?Ritz part - Seepage ______ Hard to pack, |Favorable ____| Poor outlets, Wetness ... Not needed.
piping, low wetness.
strength.
Schnoorson part —.____ Favorable ____| Low strength, | Favorable .___| Poor outlets, Wetness, Not needed.
compressible, peres slowly, peres slowly.
shrink-swell. wetness.
Rock outerop:
1 RP:
Rock outerop part -
Pend Oreille part ______ Slope, Piping, low No water Slope, erodes
seepage. strength, easily.
hard to pack.
Kriest part - Seepage, slope, | Piping, low No water _____ Complex slope,
depth to rock. strength. erodes easily,
piping.
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: Pond Embankments Aquifer-fed
Soil name and . p ' . s e Terraces and
reservoir dikes, and excavated Drainage Irrigation : :
map symbol areas levees ponds diversions
R hock
ock outcrop part
Treble part . ___ Seepage, Piping, No water Slope.
slope. seepage.
Rubson:
RU Slope Low strength, | No water _____ Slope - Slope, erodes Erodes easily.
piping, hard easily.

‘W to pack.

Rubson part Slope Low strength No water ——___ Slope e Slope, erodes Erodes easily.
piping, har(i easily.

. to pack.

Porthill part Slope Compressible, | No water _____ Percs slowly, Percs slowly, Percs slowly,
piping, low complex complex complex
strength. slope. slope. slope, piping.

Sc‘}gkoorson:

% Schnoorson part ______ Favorable ____| Low strength, | Favorable ____| Poor outlets, Wetness, peres | Not needed.

compressible, percs slowly, slowly.
. shrink-swell. wetness.

*Ritz part oo Favorable -___| Hard to plack, Favorable ____| Poor outlets, Wetness —___.— Not needed.
piping, low wetness.
strengi;h.

Seelovers:

*SE Favorable ____| Piping, low Favorable ____| Poor outlets, Wetness, percs | Piping, poor
strength, wetness, slowly, floods. outlets,
hard to pack. floods. ‘wetness.

Selle:

SL Seepage ——__.. Low strength, |No water —.___ Slope, erodes Slope, erodes Erodes easily.
piping. easily, cut- easily,

. banks cave. droughty.

Selle part . __________ Seepage ———w—- Low strength, | No water —____ Slope, erodes Slope, erodes Erodes easily.
piping. easily, cut- easily,

. banks cave. droughty.

Elmira part __________ Seepage ——-——- Seepage, No water .- Favorable ____| Droughty, Erodes easily.
piping. erodes easily,

slope.
Stien:

ST Seepage —————- Seepage ———___ No water Small stones,

T sw erodes easily.

Stien part ___________ Seepage ______ Seepage _——__ No water Smalé stonegi

erodes easily.

Pend Oreille part —_.__ Slope, Piping, low No water Slope.1 erodes

seepage. strength easily.
hard to p’ack.
Wlisvl\ill;one:

Wishbone part Slope Hard to pack, |No water Complex slope,
piping, low erodes easily.
strength.

Caboose part ... Slope Hard to pack, No water Complex slope,
piping, low erodes easily.
strength.

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mappin

unit.

7 Ratings are based on adequate protection from floods.
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firm or extremely firm horizons, usually difficult to
excavate, is indicated.

Dwellings and small commercial buildings referred
to in table 6 are built on undisturbed soil and have
foundation loads of a dwelling no more than three
stories high. Separate ratings are made for small com-
mercial buildings without basements and for dwellings
with and without basements. For such structures, soils
should be sufficiently stable that cracking or subsi-
dence from settling or shear failure of the foundation
do not occur. These ratings were determined from
estimates of the shear strength, compressibility, and
shrink-swell potential of the soil. Soil texture, plastic-
ity and in-place density, potential frost action, soil
wetness, and depth to a seasonal high water table were
also considered. Soil wetness and depth to a seasonal
high water table indicate potential difficulty in provid-
ing adequate drainage for basements, lawns, and gar-
dens. Depth to bedrock, slope, and the large stones in
or on the soil are also important considerations in the
choice of sites for these structures and were considered
in determining the ratings. Susceptibility to flooding
is a serious limitation. -

Local roads and streets referred to in table 6 have an
all-weather surface that can carry light to medium
traffic all year. They consist of a subgrade of the un-
derlying soil material; a base of gravel, crushed rock
fragments, or soil material stabilized with lime or
cement; and a flexible or rigid surface, commonly as-
phalt or concrete. The roads are graded with soil
material at hand, and most cuts and fills are less than
6 feet deep.

The load supporting capacity and the stability of
the soil as well as the quantity and workability of fill
material available are important in design and con-
struction of roads and streets. The AASHTO and
Unified classifications of the soil and the soil texture,
density, shrink-swell potential, and potential frost ac-
tion are indicators of the traffic supporting capacity
used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and
content of large stones, all of which affect stability
and ease of excavation, were also considered.

Construction materials

The suitability of each soil as a source of road fill,
sand, gravel, and topsoil is indicated in table 7 by
ratings of good, fair, or poor. The texture, thickness,
and organic-matter content of each soil horizon are
important factors in rating soils for use as construc-
tion materials. Each soil is evaluated to the depth
observed and described as the survey is made, generally
about 6 feet.

Road fill is soil material used in embankments for
roads. The ratings reflect the ease of excavating and
working the material and the expected performance
of the material after it has been compacted and ade-
quately drained. The performance of soil after it is
stabilized with lime or cement is not considered in the
ratings, but information about soil properties that
determine such performance is given in the descrip-
tions of soil series.

The ratings apply to the soil profile between the A
horizon and a depth of 5 to 6 feet. It is assumed that
soil horizons will be mixed during excavation and

spreading. Many soils have horizons of contrasting
suitability within the profile. The estimated engineer-
ing properties in table 9 provide more specific informa-
tion about the nature of each horizon that can help
determine its suitability for road fill.

According to the Unified soil classification system,
soils rated good have low shrink-swell potential, low
potential frost action, and few cobbles and stones.
They are at least moderately well drained and have
slopes of 15 percent or less. Soils rated fair have a
plasticity index of less than 15 and have other limiting
features, such as high shrink-swell potential, high po-
tential frost action, steep slopes, wetness, or many
stones. If the thickness of suitable material is less
than 3 feet, the entire soil is rated poor, regardless of
the quality of the suitable material.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 7 provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable quantities of sand or gravel. A soil
rated good or fair has a layer of suitable material at
least 3 feet thick, the top of which is within a depth of
6 feet. Coarse fragments of soft bedrock material, such
as shale and siltstone, are not considered to be sand
and gravel. Fine-grained soils are not suitable sources
of sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation
of the material. Descriptions of grain size, kinds of
minerals, reaction, and stratification are given in the
soil series descriptions and in table 9.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected
mainly by the ease of working and spreading the soil
material in preparing a seedbed and by the ability of
the soil material to sustain the growth of plants. Also
considered is the damage that would result to the area
from which the topsoil is taken.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of
stones, are low in content of gravel and other coarse
fragments, and have gentle slopes. They are low in
soluble salts, which can limit plant growth. They are
naturally fertile or respond well to fertilization. They
are not so wet that excavation is difficult during most
of the year.

Soils rated fair are loose sandy or firm loamy or
clayey soils in which the suitable material is only 8
to 16 inches thick or soils that have appreciable
amounts of gravel, stones, or soluble salt.

Soils rated poor are very sandy soils, very firm
clayey soils, soils with suitable layers less than 8
inches thick, soils having large amounts of gravel,
stqlnes or soluble salt, steep soils, and poorly drained
soils.

Although a rating of good is not based entirely on
high content of organic matter, a surface horizon is
much preferred for topsoil because of its organic-
matter content. This horizon is designated as Al or
Ap in the soil series descriptions. The absorption and
retention of moisture and nutrients for plant growth
are greatly increased by organic matter. Conse-
quently, careful preservation and use of material from
these horizons is desirable,
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Water management

Many soil properties and site features that affect
water management practices have been identified in
this soil survey. In table 8 the soil and site features
that affect use are indicated for each kind of soil. This
information is significant in planning, installing, and
maintaining water-control structures.

Pond reservoir areas hold water behind a dam or
embankment. Soils suitable for this use have low seep-
age potential, which is determined by the permeability
and depth over fractured or permeable bedrock or
other permeable material,

Embankments, dikes, and levees require soil ma-
terial that is resistant to seepage, erosion, and piping
and is of favorable stability, shrink-swell potential,
shear strength, and compaction characteristics. Stones
and organic matter in a soil downgrade the suitability
of a soil for use in embankments, dikes, and levees.

An aquifer-fed excavated pond is a body of water
created by excavating a pit or dugout into a ground-
water aquifer. Excluded are ponds that are fed by
surface runoff and embankment ponds that impound
water 3 feet or more above the original surface. Rat-
ings in table 8 are for ponds that are properly designed,
located, and constructed. Soil properties and site fea-
tures that affect aquifer-fed ponds are depth to a
permanent water table, permeability of the aquifer,
quality of the water, and ease of excavation.

Drainage of soil is affected by such soil properties
as permeability, texture, structure, depth to claypan
or other layers that influence rate of water movement,
depth to the water table, slope, stability of ditchbanks,
susceptibility to flooding, salinity and alkalinity, and
availability of outlets for drainage.

Irrigation is affected by such features as slope, sus-
ceptibility to flooding, hazards of water erosion and
soil blowing, texture, presence of salts and alkali, depth
of root zone, rate of water intake at the surface, per-
meability of the soil below the surface layer, available
water capacity, need for drainage, and depth to the
water table.

Terraces and diversions are embankments, or a
combination of channels and ridges, constructed across
a slope to intercept runoff and allow the water to soak
into the soil or flow slowly to an outlet. Features that
affect suitability of a soil for terraces are uniformity
of slope and steepness, depth to bedrock or other un-
favorable material, permeability, ease of establishing
vegetation, and resistance to water erosion, soil blow-
ing, soil slipping, and piping.

Soil Properties

Extensive data about soil properties collected during
the soil survey are summarized on the following pages.
The two main sources of these data are the many
thousands of soil borings made during the course of
the survey and the laboratory analyses of samples
selected from representative soil profiles in the field.

When he makes soil borings during field mapping,
the soil scientist can identify several important soil
properties. He notes the seasonal soil moisture condi-
tion, or the presence of free water and its depth in the

profile. For each horizon, he notes the thickness of
the soil and its color; the texture, or the amount of
clay, silt, sand, and gravel or other coarse fragments;
the structure, or natural pattern of cracks and pores
in the undisturbed soil; and the consistence of soil in
place under the existing soil moisture conditions. He
records the root depth of existing plants, determines
soil pH or reaction, and identifies any free carbonates.
Samples of soil material are analyzed in the labora-
tory to verify the field estimates of soil properties and
to characterize key soils, especially properties that
cannot be estimated accurately by field observation.
Laboratory analyses are not conducted for all soil
series in the survey area, but laboratory data for many
of the soil series are available from nearby areas.
Based on summaries of available field and labora-
tory data, and listed in tables in this section, are
estimated ranges in engineering properties and classi-
fications and in physical and chemical properties for
each major horizon of each soil in the survey area.
Also, pertinent soil and water features are presented.

Engineering Properties

Table 9 gives estimates of engineering properties
and classifications for the major horizons of each soil
in the survey area. These estimates are presented as
ranges in values most likely to exist in areas where
the soil is mapped.

Most soils have, within the upper 5 or 6 feet, hori-
zons of contrasting properties. Information is pre-
sented for each of these contrasting horizons. Depth
to the upper and lower boundaries of each horizon in
a typical profile of each soil is indicated. More infor-
mation about the range in depth and in properties of
each horizon is given for each soil series under the
heading “Descriptions of the Soils.”

Texture is described in table 9 in standard terms
used by the United States Department of Agriculture.
These terms are defined according to percentages of
sand, silt, and clay in soil material that is less than 2
millimeters in diameter. “Loam,” for example, is soil
material that is 7 to 27 percent clay, 28 to 50 percent
gilt, and less than 52 percent sand. If a soil contains
gravel or other particles coarser than sand, an appro-
priate modifier is added, for example, “gravelly loam.”
Other texture terms used by USDA are defined in the
Glossary.

The two systems commonly used in classifying soils
for engineering use are the Unified Soil Classification
System (USCS) (2) and the American Association of
State Highway and Transportation Officials Soil
Classification System (AASHTO) (1). In table 9
soils in the survey area are classified according to
both systems. v

The Unified system -classifies soils according to
properties that affect their use as construction mate-
rial. Soils are classified according to grain-size dis-
tribution of the fraction less than 8 inches in diameter,
plasticity index, and liquid limit. Soils are grouped
into 5 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC;
six classes of fine-grained soils, identified as ML, CL,
OL, MH, CH, and OH ; and one class of highly organic
soils, identified as Pt. Soils on the borderline between



TABLE 9.—Engineering Properties and Classtfications

[Absence of an entry means that data were not estimated]

Soil d Classification Frag- Percentage passing sieve number— Liouid Plas-
oil name an ments iqui .
map symbol Depth USDA texture > 3 limit fl‘ll(gg
Unified | AASHTO inches 4 10 40 200
In Pet Pet
Bane:
BA 0-6 | Loamy fine sand —_{ SM A-2 0 85-100 75-95 60-75 15-30 | __ NP
6-42 | Stratified SM A-1, A-2 0 65-85 55-85 30-60 10-20 e NP
gravelly sand
to fine sand.
42-60 Verydg'ravelly GP A-1 0-10 10-35 10-30 5-15 0-5 | NP
sand.
Crash:
1CA:
Crash part —_____ 0-60 | Silt loam —_._____ ML A4 0 100 100 95-100 95-100 20-30 ;| NP-5
Artnoc part —.___ 0-60 | Silt loam __._____ ML A4 0 100 100 95-100 80-90 20-25 | NP-5
Dei\lfjt;{ignes:
D‘eVoig'nes part __| 0-9 | Mucky silt loam __| Pt, OL A-4,A-8 0 100 100 95-100 95-100 30-40 | NP-5
9-24 | Stratified muck Pt A-8 0
and silty clay
loam.
24-60 | Silty clay loam, CL A-7 0 100 100 95-100 95-100 40-50 | 20-30
silty clay.
Ritz part ——______ 0-60 | Silt loam —_______| ML A4 0 100 100 100 85-100 20-30 | NP-5
Farnhamton:
FA e 0-60 | Silt loam —.______ ML A-4 0 100 100 95-100 80-100 20-30 | NP-5
Peln‘;lMOreille :
Pend Oreille part .| 0-17 | Sandy loam ______ SM A4 A-2 0 85-95 85-95 55-70 3045 25-35 | NP-5
17-60 | Cobbly sandy SM A-2 2540 85-95 85-95 60-70 256-35 | NP
loam, cobbly
loamy coarse
sand.
Idamont part ____| 0-28 [ Silt loam . _____ ML A-4 0 100 100 90-95 80-90 30-40 | NP-10
28-52 | Gravelly sandy GM A-1,A-2, 5-15 55-65 55—65 40-60 20-40 |__________ NP
loam, gravelly A4
fine sandy loam,
gravelly loam.
52-60 | Very gravelly GW-GM | A-1 30—40 10-25 10-25 5-15 5-10 |_________ NP
sandy loam.
Porthill:
PR e ____} 0-13|Silt loam ——______ ML A4 0 100 100 95-100 90-100 20-30 | NP-5
13-60 Sil{, loam, silty CL, ML A-6 0 100 100 100 95-100 35-40 | 10-20
clay loam.
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TABLE 9.—FEngineering Properties and Classifications—Continued

Soil d Classification Fra%; Percentage passing sieve number— Liquid Plas-
oil name an men iqui s
map symbol Depth USDA texture > 3 limit frlltgzi
Unified |AASHTO | inches 4 10 40 200
In Pet Pect
Pywell
f% ________________ 0-60 | Muck ————______ Pt A-8 0
Pywell part ______ 0-60 | Muck oo __ Pt A-8 0
DeVoignes part __| 0-9 | Mucky silt loam __| Pt, OL A-4,A-8 0 100 100 95-100 95-100 30-40 | NP-5
9-24 | Stratified muck Pt A-8 0
and silty clay
loam.
24-60 | Silty clay loam, CL A-17 0 100 100 95-100 95-100 40-50 | 20-30
silty clay.
Ritz:
1RO:
Ritz part ________ 0-60 |Silt loam ._______ ML A4 0 100 100 100 85-100 20-30 | NP-5
Schnoorson part __| 0-40 |Silty clay loam __| CL A-6 0 100 100 100 90-100 3540 | 20-25
40-60 | Silty eclay ——ee—— CL,CH A-7 0 100 100 100 90-100 45-55 | 30-35
Rock outcrop:
1RP:
Rock outcrop part
Pend Oreille part 0-17 | Sandy loam _._____ SM A4, A-2 0 85-95 85-95 55-70 3045 25-35 | NP-5
17-60 | Cobbly sandy SM A-2 25-40 85-95 85-95 60-70 25-35 e NP
loam, cobbly
loamy coarse
sand.
Kriest part ______ 0-6 | Gravelly sandy SM A-2 0-5 75-85 65-75 45-55 25-86 |o—e NP
loam.
641 | Gravelly sandy SM A-2,A-1 0-5 75-85 65-75 35-50 20-30 | NP
loam, gravelly
loamy sand.
41 Weathered
bedrock.
1RT:
Rock outerop part
Treble part ______ 0-22 | Gravelly sandy GM,SM | A-2,A4 0-15 60-75 60-70 45-60 25-40 25-35 | NP-5
loam.
2242 | Very gravelly GM A-1 0-15 25-55 25-50 15-25 10-25 10-20 | NP-5
sandy loam,
gravelly sandy
loam.
42 Weathered
bedrock.
Rubson:
RU oo 0-55 | Silt loam, very ML A4 100 100 95-100 75-85 10-20 | NP-5
fine sandy loam.
55-60 | Loamy very fine ML A4 100 100 95-100 50-60 |_______—— NP
sand.
1RW:
Rubson part _____ 0-55 | Silt loam, very ML A4 0 100 100 95-100 75-85 10-20 | NP-5
fine sandy loam.
55-60 Loamdy very fine ML A-4 0 100 100 95-100 50-60 |__________ NP
sand.
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TABLE 9.—Engineering Properties and Classifications—Continued

Soil d Classification Frag- Percentage passing sieve number— Liquid Plas-
0l name an ments iqui L
map symbol Depth USDA texture >3 limit :;:(:;;y{
Unified [AASHTO | inches 4 10 40 200
In Pct Pet
Porthill part _____ 0-13 | Silt loam —__.____ ML A4 0 100 100 95-100 90-100 20-30 | NP-5
13-60 | Silt loam, silty CL, ML A-6 0 100 100 100 95-100 3540 | 10-20
clay loam.
Schnoorson:
1SA:
Schnoorson part __{ 0-40 | Silty clay loam ___{ CL A-6 0 100 100 100 90-100 35-40 | 20-25
40-60 | Silty clay ———____ CL,CH A-7 0 100 100 100 90-100 45-55 | 30-35
Ritz part ________ 0-60 | Silt loam ___._____ ML A4 0 100 100 100 85-100 20-30 | NP-5
Seelovers: :
SE o 0-6 | Silt loam _____.___ OL, ML A4 0 100 100 95-100 90-100 20-30 { NP-5
6-60 | Silt loam, silty CL A4 0 100 100 95-100 90-100 25-35 | 10-15
clay loam.
Selle:
SL 0-15 | Fine sandy loam _| SM A4 0 100 100 85-95 40-50 10-20 | NP-5
15-60 | Loamy fine sand, SM A-2 0 100 100 60-90 15-35 | NP
fine sand, sand.
1SR: 0-15 | Fine sandy loam _| SM A4 0 100 100 85-95 40-50 1020 | NP-5
Selle part _______ 15-60 | Loamy fine sand, | SM A-2 0 100 100 60-90 15-85 | _________ NP
. fine sand, sand.
Elmira part 0-12 { Loamy sand _____ SM A-2 0 100 100 60-70 15-25 | __ NP
12-60 | Fine sand —_______ SM A2 0 100 100 80-90 20-30 | NP
Stien:
ST 0-15 | Cobbly silt loam _| GM A—i, A-2, 30-40 30-55 30-50 25-45 2040 30-40 | NP-5
-4
15-25 | Very cobbly GP-GM, | A-1 75-85 20-35 15-30 10--20 5-15 | NP
sandy loam. GM
25-60 | Very gravelly GP A-1 50-65 15-25 15-25 5-10 0-5 | __ NP
coarse sand.
1SW:
Stien part ___.___ 0-15 | Gravelly silt GM A_&lf_z’ 15-25 30-55 30-50 2545 20-40 30-40 | NP-5
loam. .
15-25 | Very cobbly GP-GM, | A1 75-85 20-35 15-30 10-20 5-15 | ____ NP
sandy loam. GM
25-60 | Very gravelly GP A-1 50-65 15-25 15-25 5-10 0-5 | NP
coarse sand.
Pend Oreille part 0-17 | Sandy loam ______ SM A4, A-2 0 85-95 85-95 55-70 30-45 25-35 | NP-5
17-60 | Cobbly sandy SM A-2 25-40 85-95 85-95 60-70 25-35 | __ NP
loam, cobbly
loamy coarse
sand.
Wgshbone:
W8B:
Wishbone part ___[ 0-60 | Silt loam ________ ML A4 0 100 100 100 95-100 10-25 | NP-5
Caboose part ____{ 0-60 | Very fine sandy ML A-4 0 100 100 90-100 75-90 10-20 | NP-5
loam, silt loam.

! This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior of the whole
mapping unit.
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two classes have a dual classification symbol, for ex-
ample, CL-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral
soil is classified as one of seven basic groups ranging
from A-1 through A-7 on the basis of grain-size dis-
tribution, liquid limit, and plasticity index. Soils in
group A-1 are coarse grained and low in content of
fines. At the other extreme, in group A-7, are fine-
grained soils. Highly organic soils are classified as A-8
on the basis of visual inspection.

When laboratory data are available, the A-1, A-2,
and A-T7 groups are further classified as follows: A-1-a,
A-1-b, A-24, A-2-5, A-2-6, A-2-7, A-T7-5, and
A-T-6. As an additional refinement, the desirability of
soils as subgrade material can be indicated by a group
index number. These numbers range from 0 for the best
subgrade material to 20 or more for the poorest. The
estimated classification, without group index numbers,
is given in table 9. Also in table 9 the percentage, by
weight, of cobbles or the rock fragments more than 3
inches in diameter is estimated for each major horizon.
These estimates are determined largely by observing
volume percentage in the field and then converting it,
by formula, to weight percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four standard sieves is
estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plasticity index indicate the effect
of water on the strength and consistency of soil. These
indexes are used in both the Unified and the AASHTO
soil classification systems. They are also used as indi-
cators in making general predictions of soil behavior.

Range in liquid limit and plasticity index are esti-
mated on the basis of test data from the survey area
or from nearby areas and on observations of the many
soil borings made during the survey.

All estimates given in table 9 have been rounded to
the nearest 5 percent. Thus, when the ranges of grada-
tion and Atterberg limits extend a marginal amount
across classification boundaries (1 or 2 percentage
points), the classification in the marginal zone has
been omitted,

Physical and Chemical Properties

Table 10 shows estimated values for several soil
characteristics and features that affect behavior of
soils in engineering uses. These estimates are given
for each major horizon, at the depths indicated, in the
representative profile of each soil. The estimates are
based on field observations and on test data for these
and similar soils.

Permeability is estimated on the basis of known re-
lationships among the soil characteristics observed in
the field—particularly soil structure, porosity, and
gradation or texture—that influence the downward
movement of water in the soil. The estimates are for
water movement in a vertical direction when the soil
is saturated. Not considered in the estimates is lateral
seepage or such transient soil features as plowpans and

surface crusts. Permeability of the soil is an important
factor to be considered in the planning and design of
drainage systems, in evaluating the potential of soils
for septic tank systems and other waste disposal
systems, and in many other aspects of land use and
management.

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to
hold water and make it available to plants. Important
characteristics are content of organic matter, soil
texture, and soil structure. Shallow-rooted plants are
not likely to use the available water from the deeper
soil horizons. Available water capacity is an impor-
tant factor in the choice of plants or crops to be grown
and in the design of irrigation systems.

Soil reaction is expressed as range in pH values. The
range in pH of each major horizon is based on many
field checks. For many soils, the values have been
verified by laboratory analyses. Soil reaction is impor-
tant in selecting the crops and ornamental or other
plants to be grown, in evaluating soil amendments for
fertility and stabilization, and in evaluating the cor-
rosivity of soils.

Salinity is expressed as the electrical conductivity
of the saturation extract, in millimhos per centimeter
at 25° C. Estimates are based on field and laboratory
measurements at representative sites of the nonir-
rigated soils. The salinity of individual irrigated fields
is largely affected by the quality of the irrigation water
and the irrigation practices. Hence, the salinity of
individual fields can differ greatly from the value given
in table 10. Salinity affects the suitability of a soil for
crop production, its stability when used as a construe-
tion material, and its potential to corrode metal and
concrete.

Shrink-swell potential depends mainly on the
amount and kind of clay in the soil. Laboratory mea-
surements of the swelling of undisturbed clods were
made for many soils. For others it was estimated on
the basis of the kind of clay and on measurements of
similar soils. Size of imposed loadings and the magni-
tude of changes in soil moisture content are also
important factors that influence the swelling of soils.
Shrinking and swelling of some soils can cause damage
to building foundations, basement walls, roads, and
other structures unless special designs are used. A high
shrink-swell potential indicates that special design
and added expense may be required if the planned use
of the soil will not tolerate large volume changes.

Risk of corrosion, as used in table 10, pertains to
potential soil-induced chemical action that dissolves
or weakens uncoated steel or concrete. The rate of
corrosion of uncoated steel is related to soil moisture,
particle-size distribution, total acidity, and electrical
conductivity of the soil material. The rating of soils
for corrosivity to concrete is based mainly on the sul-
fate content, soil texture, and acidity. Protective mea-
sures for steel or more resistant concrete help to avoid
or minimize damage resulting from the corrosion. In-
stallations of steel that intersect soil boundaries or
soil horizons are more susceptible to corrosion than
installations entirely within one kind of soil or within
one soil horizon.

Wind erodibility groups are made up of soils that
have similar properties that affect their resistance to
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TABLE 10.—Physical and Chemical

[Dashes indicate that data were not available. The symbol < means less than;

; Available .
Soil name and De s Soil
pth Permeability water p
map symbol capacity reaction
In In/hr In/in pH
Bane:
BA —_— 0-6 6.0-20 0.10-0.13 6.1-7.3
5-42 6.0-20 0.07-0.10 6.1-1.3
42-60 >20 0.08-0.05 6.1-7.3
Crash:
1CA:
Crash part 0-60 0.2-0.6 0.19-0.21 6.1-84
Artnoc part 0-60 0.2-0.6 0.19-0.21 5.6-7.3
D?Voignes:
DR:
DeVoignes part 0-9 0.6-2.0 0.19-0.21 6.6-7.8
9-24 0.06-0.2 0.22-0.256 5.6-7.8
24-60 0.06-0.2 0.15-0.21 6.6-8.4
Ritz part 0-60 0.6-2.0 0.17-0.21 7.4-8.4
Farnhamton:
%T anten 0-60 0.6-2.0 0.19-0.21 6.6-8.4
Peln;iMOreille :
Pend Oreille part 0-17 0.6-2.0 0.17-0.21 5.6-6.0
17-60 2.0-6.0 0.07-0.09 5.6-6.0
Idamont part 0-28 0.6-2.0 0.19-0.21 6.1-6.6
28-.52 6.0-20.0 0.11-0.13 6.1-6.5
52-60 >20.0 0.05-0.07 6.1-6.5
Porthill:
oPrR : 0-18 0.6-2.0 0.19-0.21 6.1-6.6
18-60 0.06-0.2 0.19-0.21 6.1-8.4
Pywell: .
W 0-60 0.6-2.0 0.22-0.30 6.1-7.3
1pY:
Pywell part 0-60 0.6-2.0 0.22-0.30 6.1-7.8
DeVoignes part 0-9 0.6-2.0 0.19-0.21 6.6-7.8
9-24 0.06-0.2 0.22-0.256 5.6-7.8
24-60 0.06-0.2 0.156-0.21 6.6-8.4
Ritz:
1RO:
Ritz part 0-60 0.6-2.0 0.17-0.21 74-84
Schnoorson part 0-40 0.2-0.6 0.19-0.21 7.4-8.4
40-60 0.06-0.2 0.15-0.17 7.4-78
Rock outerop:
1RP:
Rock outcrop part.
Pend Oreille part 0-17 0.6-2.0 0.17-0.21 5.6-6.0
17-60 2.0-6.0 0.07-0.09 5.6-6.0
Kriest part 0-6 2.0-6.0 0.08-0.13 5.6-6.5
6-41 2.0-6.0 0.08-0.18 5.6-6.5
41
1RT:
Rock outcrop part.
Treble part 0-22 2.0-6.0 0.08-0.11 5.6-7.3
22—2% 2.0-6.0 0.06-0.09 6.1-6.5
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> means greater than. The erosion tolerance factor (T) is for the entire profile]
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. Risk of corrosion Erosion factors Wind
Salinity Shrink-swell erodibility
potential
Uncoated steel Concrete K T group
Mmhosg/em

<2 | Low Low Low 032 | 1\

<2 | Low Low Low 0.20

<2 | Low Low Low 0.10

<2 | Low High Low 0.65 5

<2 | Low High Moderate . ___.__. 0.43 5

<2 | Low High Low

<2 | Low High Moderate

<2 | High High Low

<2 | Low High Low

<2 | Low High Low 043 | B |

<2 | Low Moderate __________— Moderate . _._____ 043 | B | ___.

<2 | Low Moderate —————————_ Moderate —————————___ 0.24 :

<2 | Low Moderate oo Low 0.43 B

<2 | Low Moderate ——————____._ Low 0.20

<2 | Low Moderate Low 0.10

<2 | Low Moderate Low 049 | = B |cccmmemeeem

<2 | Moderate High Low 0.43

<2 | Low Moderate Low

<2 | Low Moderate Low

<2 | Low High Low

<2 | Low High Moderate

<2 | High o High Low

<2 | Low High Low

<2 | Moderate ___________ High Low 4L

<2 | High High Low

<2 | Low Moderate . ________ Moderate oo 043 | = B |~

<2 | Low Moderate . __-. Moderate e 0.24

<2 | Low Moderate . ________ Moderate .. _____ 028 | 08 |-

<2 | Low Moderate . ________ Moderate —__—________ 0.28

<2 | Low Low Moderate e 032 | 4|

<2 | Low Low Low 0.24
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SOIL SURVEY

TABLE 10.—Physical and Chemical

1
. Available .
Soil name and De P Soil
pth Permeability water : .
map symbol capacity reaction
In In/hr In/in pH
Rubson:
RU __ 0-55 0.6-2.0 0.19-0.21 5.6-6.5
55-60 6.0-20.0 0.10-0.12 7.4-7.8
L RW:
Rubson part —- 0-55 0.6-2.0 0.19-0.21 5.6-6.5
55-60 6.0-20.0 0.10-0.12 7.4-7.8
Porthill part 0-13 0.6-2.0 0.19-0.21 6.1-6.5
13-60 0.06-0.2 0.19-0.21 6.1-8.4
Sc}nnoorson:
Schnoorson part 0-40 0.2-0.6 0.19-0.21 7.4-8.4
40-60 0.06-0.2 0.16-0.17 7.4-7.8
Ritz part __ 0-60 0.6-2.0 0.17-0.21 7.4-84
Seelovers:
SE 0-6 0.6-2.0 0.19-0.21 6.1-6.5
6-60 0.2-0.6 0.19-0.21 6.1-6.6
Selle:
SL 0-15 6.0-20 0.13-0.15 5.1-6.0
15-60 >20 0.09-0.11 5.1-6.0
L1SR:
Selle part 0-20 6.0-20 0.13-0.15 5.1-6.0
20-60 >20 0.09-0.11 5.1~6.0
Elmira part 0-60 6.0-20 0.06-0.08 6.1-6.5
Stien:
ST 0-15 0.6-2.0 0.14-0.17 6.1-6.5
15-25 2.0-6.0 0.03-0.05 6.1-6.6
25-60 >20 0.01-0.03 6.1-6.56
1SW:
Stien part ———— 0-15 0.6-2.0 0.14-0.17 6.1-6.5
15-25 2.0-6.0 0.03-0.05 6.1-6.5
25-60 >20 0.01-0.03 6.1-6.5
Pend Oreille part 0-17 0.6-2.0 0.17-0.21 5.6-6.0
17-60 2.0-6.0 0.07-0.09 5.6-6.0
Wishbone:
1 WB:
Wishbone part 0-60 0.6-2.0 0.19-0.21 6.1-84
Caboose part 0-60 0.6-2.0 0.15-0.21 6.1-7.8

* This mapping unit is made up of two or more domniant kinds of soil. See mapping unit description for the composition and

soil blowing if cultivated. The groups are used to pre-
dict the susceptibility to soil blowing and the amount
of soil lost as a result of blowing.

Soil and Water Features

Features that relate to runoff or infiltration of
water, to flooding, to grading and excavation, and to
frost action of each soil are indicated in table 11. This
information is helpful in planning land uses and en-
gineering projects that are likely to be affected by the

amount of runoff from watersheds, by flooding and a
seasonal high water table, by the presence of bedrock
in the upper 5 or 6 feet of the soil, or by frost action,

Hydrologic groups are used to estimate runoff after
rainfall. Soil properties that influence the minimum
rate of infiltration into the bare soil after prolonged
wetting are depth to a water table, water intake rate
and permeability, and depth to layers of slowly or very
slowly permeable soil.

Flooding is rated in general terms that describe the
frequency, duration, and period of the year when
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. Risk of corrosion Erosion factors Wind
Salinity Shrink-swell erodibility
potential
Uncoated steel Concrete K T group

Mmhos/cm

<2 | Low Moderate ____________ Moderate ——__________ 0.55 L R [

<2 | Low Moderate Low 0.64

<2 | Low Moderate ____________ Moderate . ________ 0.55 L 28

<2 | Low Moderate Low 0.64

<2 | Low Moderate Low 0.49 5 |

<2 | Moderate . _._ High Low 0.43

<2 | Moderate ____________ High Low 4L

<2 igh High Low

<2 | Low High Low

<2 | Low Moderate Low

<2 | Moderate . ______ Moderate Low

<2 | Low Moderate ———— Moderate 0.32 5 3

<2 | Low Moderate - —e._ Moderate . _______ 0.32

<2 | Low Moderate ____________ Moderate 0.32 5 3

<2 | Low Moderate . ______ Moderate ___________. 0.32

<2 | Low Low Low 0.17 3 2

<2 | Low Low Low 0.32 b2 T,

<2 | Low Low Low 0.15

<2 | Low Low Low 0.10

<2 | Low Low Low 0.32 2 |

<2 | Low Low Low 0.15

<2 | Low Low Low 0.10

<2 | Low Moderate ____________ Moderate ____________ 0.43 L

<2 | Low Moderate ____________ Moderate ___________ 0.24

<2 | Low High Low 0.55 5 b

<2 | Low Moderate Low 0.55 4 |

behavior of the whole mapping unit.

flooding is most likely. The ratings are based on evi-
dences in the soil profile of the effects of flooding,
namely thin strata of gravel, sand, silt, or, in places,
clay deposited by floodwater; irregular decrease in
organic-matter content with increasing depth; absence
of distinctive soil horizons that form in soils of the
area that are not subject to flooding; local information
about floodwater heights and the extent of flooding;
and local knowledge that relates the unique landscape
position of each soil to historic floods. Most soils in
low positions on the landscape where flooding is likely

to occur are classified as fluvents at the suborder level
or as fluventic subgroups. See the section “Classifica-
tion of the Soils.”

The generalized description of flood hazards is of
value in land-use planning and provides a valid basis
for land-use restrictions. The soil data are less specific,
however, than those provided by detailed engineering
surveys that delineate flood-prone areas at specific
flood frequency levels.

A seasonal high water table is the highest level of a
saturated zone more than 6 inches thick in soils for a
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TABLE 11.—Soil and Water

[Absence of an entry indicates that the feature is

Flooding
Soil name and Hydrologic
map symbol group
Frequency Duration Months
Bane:
BA A None
Crash:
1CA:
Crash part B None
Artnoc part ______ B None
DeVoignes:
*DR:
DeVoignes part — D Frequent _________ Very long o ____ Dec-Jun
Ritz part -/ B Common ———___._._ Long _ . ___. Dec-May
Farnhamton:
FA _ B Common ..o _.__ Long o _____ Dec-May
Pend Oreille:
1PM:
Pend Oreille part _ B None
Idamont part B None
Porthill:
PR C None
Pywell:
PW D Frequent —________ Very long ———_.____ Dec-Jun
1PY:
Pywell part D Frequent ———_____ Very long e~ Dec-Jun
DeVoignes part -—-| D Frequent _________ Very long ————____ Dec-Jun
Ritz:
1RO:
Ritz part B Common Long Dec-May
Schnoorson part D Frequent _—_______ Very long —_______ Dec-Jun
Rock outcrop:
1RP:
Rock outcrop part
Pend Oreille part B None
Kriest part B None
IRT:
Rock outcrop part _—
Treble part B None
Rubson:
RU B None
1RW:
Rubson part B None
Porthill part C None
Sclhnoorson:
Séhnoorson part — D Frequent _________ Very long - ____ Dec-Jun
Ritz part B Common __——_____ ong o Dec-May
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Features
not a concern. The symbol > means greater than]
High water table Bedrock
Potential
frost action
Depth Kind Months Depth Hardness
Ft In
>6.0 >60 Low.
>6.0 >60 High.
>6.0 >60 High.
0.0-4.0 | Apparent Jan-Dec >60 High,
0.0-3.0 | Apparent Dec-Jul >60 High.
>3.0 | Apparent Dec-Jul >60 High.
>6.0 >60 Moderate.
>6.0 >60 High.
1.0-1.5 | Perched Dec-Apr >60 High.
0.0-4.0 | Apparent Jan-Dec >60 High.
0.0-4.0 | Apparent Jan-Dec >60 High.
0.0-4.0 | Apparent Jan-Dec >60 High.
0.0-3.0 | Apparent Dee-Jul >60 High.
0.0-4.0 | Apparent Jan-Dec >60 High.
>6.0 >60 Moderate.
>6.0 40-60 | Rippable Moderate.
>6.0 40-60 | Rippable Moderate.
>6.0 >60 High.
>6.0 >60 High.
1.0-1.56 | Perched Dec-Apr >60 High,
0.0-4.0 | Apparent Jan-Dec >60 High.
0.0-3.0 | Apparent Dec-Jul >60 High.
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TABLE 11.—Soil and Water

. Flooding
Soil name and Hydrologic
map symbol group .
Frequency Duration Months
Seelovers:
SE D Frequent .. _._____ Very long - Dec-Jun
Selle:
eSlf3 B None
15R:
Selle part B None
Elmira part __. A None
Stien:
ST B None
1SW:
Stien part B None
Pend Oreille part B None
Wishbone:
1 WB:
Wishbone part B None
Caboose part __ B None

! This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

continuous period of more than 2 weeks during most
vears. The depth to a seasonal high water table applies
to undrained soils. Estimates are based mainly on the
relationship between grayish colors or mottles in the
soil and the depth to free water observed during
the course of the soil survey. Indicated are the depth
to the seasonal high water table; the kind of water
table, whether perched or apparent; and the months of
the year that the high water commonly is present.
Only those saturated zones above a depth of 5 or 6 feet
are indicated.

Information about the seasonal high water table
helps in assessing the need for specially designed foun-
dations, the need for specific kinds of drainage sys-
tems, and the need for footing drains to insure dry
basements. Such information is also needed to decide
whether or not to construct basements and to deter-
mine how septic tank absorption fields and other un-
derground installations will function. Also, a seasonal
high water table affects ease of excavation.

Depth to bedrock is shown for all soils that are
underlain by bedrock at depths of 5 to 6 feet or less.
For many soils, a limited range in depth to bedrock is
a part of the definition of the soil series. The depths
shown are based on measurements made in many soil
borings and other observations during the soil map-
ping. The kind of bedrock and its hardness as related
to ease of excavation is also shown. Rippable bedrock
can be excavated with a single-tooth ripping attach-
ment on a 200-horsepower tractor, but hard bedrock
generally requires blasting.

Potential frost action refers to the likelihood of
damage to pavements and other structures by frost
heaving and low soil strength after thawing. Frost
action is defined as freezing temperatures in the soil
and movement of soil moisture into the freezing zone,
which causes the formation of ice lenses. Soil texture,
temperature, moisture content, porosity, permeability,
and content of organic matter are the most important
soil properties that affect frost action. It is assumed
that the soil is not covered by insulating vegetation
or snow and is not artificially drained. Silty and clayey
soils that have a high water table in winter are most
susceptible to frost action. Well drained very gravelly
or sandy soils are the least susceptible.

Formation and Classification
of the Soils

This section discusses the factors of soil formation
and their effect on the soils of the Boundary County
Area. In addition, it discusses the classification of the
soils according to their morphology and genesis. Table
12 classifies the soils according to the classification
system in current use.

Factors of Soil Formation

Soils are the result of five major soil-forming fac-
tors. These factors are the kinds or types of parent
material from which the soil has been formed; the
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Features—Continued

High water table Bedrock
Potential
frost action
Depth Kind Months Depth Hardness
Ft In

0.0-1.6 | Apparent Jan-Dec >60 High.
>6.0 >60 Low.
>6.0 >60 Low.
>6.0 >60 Low.
>6.0 >60 Low.
>6.0 >60 Low.
>6.0 >60 Moderate.
>6.0 >60 High.
>6.0 >60 High.

behavior of the whole mapping unit.

TABLE 12.—Classification of the Soils

Soil name

Family or higher taxonomic class

Artnoc

Bane

Caboose

Crash

DeVoignes
Elmira

Farnhamton

Idamont

Kriest

Pend Oreille
Porthill

Pywell
Ritz

Rubson

Schnoorson

Seelovers

Selle

Stien

Treble

Wishbone

Coarse-silty, mixed, frigid Psammentic Haploxeralfs
Sandy, mixed Typic Cryorthents

Coarse-silty, mixed, frigid Psammentic Haploxeralfs
Coarse-silty, mixed, frigid Psammentic Haploxeralfs
Fine-silty, mixed, nonacid, frigid Histic Humaquepts
Mixed, frigid Alfic Xeropsamments

Coarse-silty, mixed (calcareous), frigid Aquic Xerofluvents
Medial over loamy, mixed Entic Cryandepts

Coarse-loamy, mixed, frigid Dytric Xerochrepts

Medial over loamy, mixed, frigid Andic Xerochrepts

Fine, mixed, frigid Typic haploxeralfs

Euic Typic Borosaprists

Coarse-silty, mixed (calcareous), frigid Typic Fluvaquents
Coarse-silty, mixed, frigid Psammentic Haploxeralfs
Fine-silty, mixed (calcareous), frigid Typic Fluvaquents
Fine-silty, mixed Typic Cryaquolls

Sandy, mixed, frigid Dystric Xerochrepts

Medial-skeletal, frigid Typic Vitrandepts

Loamy-skeletal, mixed, frigid Dystric Xerochrepts
Coarse-silty, mixed, mesic Psammentic Haploxeralfs

organisms, both plant and animal, that have lived in
and on the soil; the climate under which the soil has
existed since accumulation of the parent material; the
relief or lay of the land, which influences the climate
of local areas and influences temperature and moisture
content of the soils and their susceptibility to erosion;

and the length of time that the soil-forming factors
have been active. The factors of soil formation are so
closely interrelated that few generalizations can be
made regarding the effect of any one factor because
the effect of each is modified by the other four, Many
of the processes of soil development are unknown.
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Parent material

The soils of the Boundary County Area formed in
parent material of several kinds. The mountains are
mostly of metasedimentary and granitic rock. These
rocks have been glaciated leaving a mantle of glacial
drift. The drift in many areas is covered by a thin
deposit of volcanic ash and loess. The principal soils
in the mountains are Treble, Kriest, Idamont, and
Pend Oreille soils.

The high terraces adjacent to the broad Kootenai
River flood plain near Naples, Paradise Valley, High-
land flats, Kootenai orchards, and Curley Creek are
primarily silty calcareous glaciolacustrine deposits
many hundreds of feet thick. The Rubson and Porthill
soils are on the gently sloping tops of the terraces. The
Wishbone, Caboose, Artnoc, and Crash soils are on the
terrace slopes. The Rubson soils are on the gentle toe
slopes. Large areas of eolian sand associated with fast
water deposition of the lake-laid sediments are near
Naples, along the western edge of the North Bench,
"east of Moyie Springs, and adjacent to the Kootenai
River Canyon. The chief soils are of the Elmira and
Selle series.

Pend Oreille soil is the principal soil on glacial drift
on mountain slopes near Round Prairie Creek and the
Moyie River in the northeastern part of the survey
area. Stien soil is the principal soil on glacial morainal
materials on the valley side slopes. Chiefly Seelovers,
Pywell, and DeVoignes soils are on stream bottom
alluvial deposits.

Soils of the Kootenai River flood plain are forming
in recent silty deposits. There are differences in drain-
age of the soils as a result of small differences in
relief. The Farnhamton soil is on natural levees. The
Ritz soil is on low terraces and ridges of the ridge-
swale topography. The Schnoorson soil is in basins
or in swales of the ridge-swale topography. The Pywell
soil is in basins where thick deposits of organic matter
have accumulated., DeVoignes soil is in basins where
thinner layers of organic matter have accumulated.

Bane soil is the principal soil on alluvial fans at
mouths of canyons on the west side of Kootenai River
flood plain. Bane soil formed in fast water deposits of
stratified sand, gravel, cobbles, and boulders.

Plants and animals

The kind and amount of vegetative cover has ap-
preciably influenced soil formation within the survey
area. High rainfall and consequent dense forest vege-
tation has produced soils that have organic surface
horizons and thick A2 horizons that are low in organic
matter. Decaying plant residues from conifers produce
organic acids, which remove iron and aluminum as the
acids move through the soil. This produces the pale
brown bleached horizons just below the organic sur-
face horizons in the Porthill soils and the Bir horizon
just below the organic surface horizons in the Rubson
soils.

Soils that are influenced either by southerly expo-
sures, steep slopes, or coarse textures are drier and
have Al horizons and higher organic matter content.
The Treble soil on coarse textured deposits has this
kind of morphology.

In basins where soils are poorly drained, dense

grasslike plants, shrubs, and trees produce thick ac-
cumulations of organic matter. The Pywell and De-
Voignes soils formed under these conditions.

Rodents and other burrowing animals mix under-
lying material with the surface layer. This is most
apparent in cultivated fields and in pastures where
earthworms open channels and pores in the soil. Mix-
ing the horizons and forming channels and pores aids
aeration and water movement through the soil. The
Seelovers soils have been mixed by earthworms.

Mixing of soil horizons by windthrow of trees is not
prevalent on the mineral soils in the survey area, but
does occur frequently enough to cause mixing of min-
eral soil material into organic soils, such as the Pywell
and DeVoignes soils.

Climate

Climate is the most important factor in soil forma-
tion if it is given enough time to act on the soil ma-
terial. Indirectly, it affects the kind and amount of
vegetation and micro-organism activity, which in turn
affects soil formation. Directly, climate affects weath-
ering of rocks and minerals, redeposition of soil ma-
terials by wind and water, and movement of water
through the soil. Climate not only varies on a broad
geographic scale, but also differs greatly in a short
distance because of slope, exposure, and elevation.

Prevailing winds are from the south-southwest in
the Boundary County Area. Northerly winds are com-
mon in winter. This influences soil formation by
affecting rainfall patterns, snow accumulation, redis-
tribution of soil materials, and evaporation of soil
moisture.

Two temperature zones used in the current system
of soil classification (7) are recognized in this survey
area. The warmer zone, where the average soil temper-
ature is more than 47°F,, is confined to the steep and
very steep south-facing slopes of the glaciolacustrine
terraces. The only soil in this warmer area is the
Wishbone soil. The colder zone, where the average an-
nual soil temperature is less than 47°, occurs in ail
other soils in the survey area. Within this colder zone,
the Bane, Idamont, and Seelovers soils have mean
summer soil temperatures of less than 59° if they
lack an organic horizon and less than 47° if they
have an organic horizon. The other soils have summer
temperatures warmer than 59° and 47°.

The subhumid soils throughout the mountain and
valley part of the survey area have a variation of
rainfall from north to south and with elevation. Pre-
cipitation has very little effect on the soils of the
Kootenai River flood plain. The mineral soils are usu-
ally calcareous to the surface layer as a result of the
redistribution and deposition of calcareous soil mate-
rials by floodwater. The Farnhamton, Ritz, and
Schnoorson soils are on the Kootenai River flood plain.

Relief greatly influences soil development and for-
mation. Rainfall that is not absorbed tends to run off
or to collect in depressions. On steep north-facing
slopes, the sun’s rays are less effective in heating the
soil. Thus, vegetation is more dense, and the soil is
cooler and more moist on north slopes than on south
slopes. Evaporation is higher on south-facing slopes,
and the soil is warmer and drier. Depressions or basins
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?r& poorly drained and organic matter often accumu-
ates.

The Kootenai River flood plain has a number of
kinds of relief. It has some depressions, some nearly
level low terraces, some gently sloping ridge-swale
complexes on the inside of the river bends, and some
gently sloping natural levees associated with the river
and the perennial sidestreams. The most striking fea-
tures of the flood plain are its gradient and its long
meanders. The flood plain completely fills the valley
north of Township 63 North.

Relief

Relief regulates the movement of water across or
through the soil profile, thus regulating the particle
size of sediment and the depth of leaching of salts and
carbonates. The coarse-textured material in the stream
load is deposited on natural levees nearest the channel
and on the low terraces in the fast moving water. The
finer textured materials are deposited in the basins or
lagoons as the water velocity decreases or ponds.

One characteristic common to soils that have re-
stricted drainage is the presence of gley horizons.
Gleying is produced by alternating wetting and drying
of the soil and results in the removal of iron and
manganese from the horizon. The iron and manganese
are oxidized and accumulate as reddish, yellowish,
and brownish or blackish streaks, splotches, or con-
cretions in adjacent horizons. Distinet or prominent
mottling in the Ritz, Seelovers, and Schnoorson soils
shows this condition.

The soils of the flood plain and stream bottoms are
closely related to microrelief and drainage. The Farn-
hamton soils are associated with the moderately well
drained natural levees, the Ritz soils with the poorly
drained low terraces and the ridges in the ridge-swale
complex, the Schnoorson soils with the poorly drained
depressions and swales of the ridge-swale complex;
and the DeVoignes, Pywell, and Seelovers soils with
the very poorly drained and poorly drained basins or
depressions where organic matter has accumulated.

The soils on the high glaciolacustrine terraces, ter-
race slopes, and glaciated mountain slopes are greatly
influenced by aspect and water-holding capacity. The
nearly level to moderately steep terrace tops have
three major classes of soil material. The medium and
moderately coarse textured materials of high water
capacity are represented by the Porthill, Rubson, and
Selle soils. The coarse textured soil material in dunes
is represented by the Elmira soils. Aspect is the domi-
nant soil characteristic associated with terrace slopes
and glaciated mountain slopes. These soils are sepa-
rated principally by microclimatic conditions. The re-
sulting soil patterns are in the form of a hexagon and
are very complex, The north-facing slopes are cooler
and wetter and are represented by Pend Oreille and
Crash soils.

The Treble and Wishbone soils are on the drier and
warmer southwest-facing mountain slopes. Four soils
partly formed in volcanic ash on mountain slopes. The
Pend Oreille and Idamont soils are on north-facing
slopes where the volcanic ash deposit is thicker. The
Kriest and Treble soils are on the south-facing slopes
where the volcanic ash deposit is thinner. The Artnoc
and Crash soils are on north-facing slopes, and Caboose

and Wishbone soils are on the south-facing slopes of
terraces.
Time

Soil forming processes are usually slow, and an ap-
preciable amount of time is required to change the
parent material. The length of time necessary for
significant changes to take place depends on the com-
bination of soil-forming factors involved. Soils develop
faster in a humid area than in a dry area. Soils on
steep slopes develop more slowly than those on more
level areas. More water runs off the soil surface, carry-
ing soil material with it. This exposes parent material,
which must be weathered before the soil can develop.
Then less water percolates through the soil and is
available for weathering and soil forming processes.
Soils affected by periodic overflow on flood plains,
stream bottoms, and alluvial fans are young be-
cause of repeated reworking and deposition of ad-
ditional parent material. Heat and moisture promote
chemical and biological activity in the soil; cold and
dryness retard it. These and other factors affect the
time required to alter the parent material.

The entire soil survey area was glaciated during
late Wisconsin time. Voleanic ash has accumulated in
areas protected from erosion during the major volcanic
activity following the last glacial period. The most
recent ash layer came from the eruption of Mt. St.
Helens in the middle Cascades. This layer is easily
observed in undisturbed soil areas outside the flood
plains and bottoms.

Bane, Farnhamton, Ritz, and Schnoorson soils on
the river flood plains, stream bottoms, and alluvial fans
are the youngest soils of the survey area. In these
soils, little or no leaching of carbonates has occurred.

Soils on the high glaciolacustrine terraces and ter-
race slopes are more leached than those on younger
alluvium. Only the C horizons of these older soils have
calecium carbonate. The Artnoe, Caboose, Crash, Rub-
son, and Wishbone soils have textural B horizons with
clay films and clay bands.

Soils on the glaciated mountain slopes and glacial
moraines do not have carbonate accumulations, but
some soils do have subsoils with few thin clay films
and wavy clay bands. Volcanic ash deposits are as thick
as 30 inches in places. The surface layers are leached
sufficiently to enhance color by iron oxidation. The
volcanic deposit ash is too thin to influence classifica-
tion in the Kriest and Treble soils, but is thicker and
does influence the classification of the Idamont, Pend
Oreille, and Stien soils.

Classification of the Soils

Soils are classified so that we can more easily re-
member their significant characteristics. Classifica-
tion enables us to assemble knowledge about the soils,
to see their relationship to one another and to the
whole environment, and to develop principles that help
us to understand their behavior and their response to
manipulation. First through classification, and then
through use of soil maps, we can apply our knowledge
of soils to specific fields and other tracts of land.

The narrow categories of classification, such as those
used in detailed soil surveys, allow us to organize and
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apply knowledge about soils in managing farms, fields,
and woodlands; in developing rural areas; in engineer-
ing work; and in many other ways. Soils are placed in
broad classes to facilitate study and comparison in
large areas, such as countries and continents,

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965 (7). Because this system is under continual
study, readers interested in developments of the cur-
r%rllt system should search the latest literature avail-
able.®

The current system of classification has six cate-
gories. Beginning with broadest, these categories are
order, suborder, great group, subgroup, family, and
series. In this system the criteria used as a basis for
classification are soil properties that are observable
and measurable. The properties are chosen, however,
so that the soils of similar genesis, or mode of origin,
are grouped together. In table 12, the soil series of the
Boundary County Area are classified according to the
system. Classes of the system are briefly defined in
the following paragraphs.

ORDER. Ten soil orders are recognized. The proper-
ties used to differentiate among soil orders are those
that give broad climatic groupings of soils. The two
exceptions to this are the Entisols and Histosols,
which occur in many different climates. Each order is
identified by a word of three or four syllables ending
in sol (Ent-i-sol).

SUBORDER. Each order is divided into suborders that
are based primarily on those soil characteristics that
produce classes that have the greatest genetic similar-
ity. The suborders narrow the broad climatic range
permitted in the orders. The soil properties used to
separate suborders are mainly those that reflect either
the presence or absence of waterlogging, or soil dif-
ferences resulting from the climate or vegetation.
Each suborder is identified by a word of two syllables.
The last syllable indicates the order. An example is
Aquent (Aqu, meaning water or wet, and ent, from
Entisol).

GREAT GroUP. Each suborder is divided into great
groups on the basis of uniformity in the kinds and se-
quence of major soil horizons and features. The hori-
zons used to make separations are those in which clay,
iron, or humus have accumulated ; those that have pans
that interfere with the growth of roots, the movement
of water, or both; and thick, dark-colored surface
horizons. The features used are the self-mulching prop-
erties of clay, the soil temperature, the major differ-
ences in chemical composition (mainly calcium, mag-
nesium, sodium, and potassium), and the dark red
and dark brown colors associated with basic rocks.
Each great group is identified by a word of three or
four syllables; a prefix is added to the name of the
suborder. An example is Haplaquents (Hapl, meaning
simple horizons, aqu, for wetness or water, and ent,
from Entisols).

SuBGrRoUP. Each great group is divided into sub-
groups, one representing the central (typic) segment

8 See the unpublished working document “Selected Chapters
from the Unedited Text of the Soil Taxonomy” available in the
SCS State Office, Boise, Idaho.

® National Climatic Center, Asheville, N.C.

of the group, and others representing intergrades,
which have properties of the group and also of one or
more properties of another great group, suborder, or
order. Subgroups also represent intergrades outside
the range of any other great group, suborder, or order.
Each subgroup is identified by the name of the great
group preceded by one or more adjectives. An example
is Typic Hapludults (a typical Hapludult).

FaMILY. Soil families are established within a sub-
group primarily on the basis of properties important
to the growth of plants or on the behavior of soils when
they are used for engineering. Among the properties
considered are texture, mineralogy, reaction, soil tem-
perature, permeability, thickness of horizons, and
consistence. A family name consists of a series of adjec-
tives preceding the subgroup name. The adjectives are
the class names for properties, for example, texture
and mineralogy, that are used as family differentiae
(see table 12). An example is the coarse-silty, mixed
(caleareous), frigid family of Aquic Xerofluvents,

Climate®

The Boundary County Area is in the extreme north-
ern part of the Panhandle division of Idaho. The eleva-
tion ranges from about 1,800 feet along the western
side of the Kootenai River to about 4,400 feet in the
southeastern part of the survey area. The moisture
influence of the Pacific Ocean is felt in the Boundary
County Area, particularly in winter in the form of an
increase in average cloudiness, greater frequency of
precipitation, and mean temperatures above those at
the same latitude and elevation in midcontinent loca-
tions. This greater influence is partially caused by the
great barriers to free airflow in central Idaho. The
following paragraphs are based on data from Bonners
Ferry, Idaho, unless stated otherwise.

The Boundary County Area is near the general path
of fronts moving eastward from the Pacific Ocean and
southward from Canada. This results in frequent
changes in winter weather. Cold periods are fre-
quent, but seldom last for any length of time. In the
colder winter months the average daily maximum
temperature is near, or slightly below freezing. Aver-
age daily minimum temperatures range from the high
teens to the lower twenties, During many winters,
minimum temperatures of zero or lower are never re-
corded, while in other years as many as 20 days of
zero or lower are recorded. The coldest weather occurs
when Arctic air from Canada enters the inland basin.
Clear skies usually accompany these cold outbreaks
and additional heat is lost by nighttime radiation.
These cold outbreaks are often followed by a mixing of
warm moist air from the Pacific and resulting cloudi-
ness, fog, and some drizzle. Nighttime cloudiness re-
duces the loss of heat by radiation.

Minimum temperatures lower than -9°F occur about
2 years in 10. The area receives the greater portion
of its annual precipitation of approximately 25 inches
during the months of October through March. Less
than 40 percent of the annual precipitation is received
between April and September. Snowfall varies con-
siderably as elevation varies and also from year to
year. Seasonal snowfall may range from less than 10
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inches to more than 90 inches. The average noon rela-
tive humidity at the Spokane International Airport,
93 miles southwest of Bonners Ferry, is about 65 per-
cent. The prevailing wind is south-southwest at about
9 miles an hour,

Average daily maximum temperatures in spring
range from the high forties to the high sixties. Average
daily minimum temperatures range from the high
twenties to the low forties. Little precipitation occurs
in Bonners Ferry during the spring months. In late
spring the runoff from melting snowpack at higher
elevations provides water needed for irrigation, wild-
life, recreation, and electrical energy in the Columbia
River Basin.

Summers are warm, sunny, and generally dry. Aver-
age daily maximum temperatures range from the mid-
seventies to the mid-eighties. Average daily minimum
temperatures remain in the high forties, The average
noon relative humidity at noon at the Spokane Inter-
national Airport is about 25 percent. The prevailing
wind is southwest at about 8 miles per hour.

During autumn average daily maximum tempera-
tures range from the low forties to the low seventies.
Average daily minimum temperatures range from the
high twenties to the low forties. Precipitation amounts
increase with the advance of the fall season. The
average length of the growing season at Bonners
Ferry is 129 days. The last spring freeze occurs about
g{)ay 14 and the first fall freeze occurs about September

;I‘ables 13 and 14 give temperature, precipitation,
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Glossary

Alluvium. Material, such as sand, silt, or clay, deposited on land
by streams.

Area reclaim. An area difficult to reclaim after the removal of
soil for construction and other uses. Revegetation and ero-
sion control are extremely difficult.

and freeze dates for Bonners Ferry. Available water capacity (available moisture capacity). The
TABLE 13.—Temperature and Precipitation Data
Temperature (°F.) * Precipitation !
Two years in 10 will : :
have at least 4 days One y(;.laér Ln_lo will
with— v alveliz:gg
: eptho
Average | Average A\tre:' alge Dagr so?‘,lth Snow on
Month daily daily |Maximum | Minimum | 0% cover | days with
maximum | minimum | temper- | temper- (preﬁlp.) (number) snow
ature ature nches Less than | More than cover
equal to or |equal to or (inches) (inches) (inches)
higher lower
than than
January . 31.4 18.6 44 -b 3.40 1.10 6.11 25 12
February . ________ 39.2 23.0 48 7 2.18 73 3.35 19 13
March 46.9 26.4 60 12 1.72 .79 2.72 9 9
April 59.1 33.7 73 25 1.26 .52 1.94
May 68.8 40.5 83 31 1.67 .81 3.07
June . __________ 74.7 46.9 88 38 1.85 .87 3.18
July 84.1 49.8 95 41 .80 .10 1.97
Auvgust o __ 82.3 48.3 94 40 1.00 .28 2.00
September _____________ 724 41.8 87 32 1.50 .45 3.10
October o ___ 56.8 34.6 70 24 2.39 44 4.53 1 2
November - _.__ 41.3 27.5 48 12 3.43 95 5.81 6 6
December _ . ________ 34.3 28.1 44 5 3.39 1.70 4.84 18 7
Year o oo 57.6 345 agn 89 24,64 20.20 2947 78 10

* Recorded in the period 1941-70 at Bonners Ferry, Idaho.

2 Average annual highest maximum.
8 Average annual lowest minimum.
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TABLE 14.—Probabilities of Last Freezing T emperatures In Spring and First In Fall
[Recorded in the period 1941-70 at Bonners Ferry, Idaho]

Dates for given probability and temperature
Probability
16° F. 20° F. 24°F, 28° F. 32°F.
or lower or lower or lower or lower or lower
Spring:
1 year in 10 later than —_______________ Mar. 27 Apr. 8 Apr. 24 May 16 May 80
2 years in 10 later than o _____ Mar. 19 Mar. 31 Apr. 17 May 11 May 25
6 years in 10 later than —______________ Mar. 5 Mar. 16 Avpr. 5 Apr. 30 May 14
Fall:
1 year in 10 earlier than ______________ Nov. 4 Oct. 19 Oct. 3 Sep. 18 Sep. 6
2 years in 10 earlier than . ______ Nov. 13 Oct. 27 Oct. 10 Sep. 25 Sep. 11
b years in 10 earlier than _ o ____ Nov. 28 Nov. 11 Oct. 24 Oct. 9 Sep. 20

capacity of soils to hold water available for use by most
plants, It is commonly defined as the difference between the
amount of soil water at field moisture capacity and the
amount at wilting point. It is commonly expressed as inches
of water per inch of soil. The capacity, in inches, in a 60-
inch profile or to a limiting layer is expressed as—

Depth to rock. Bedrock at a depth that adversely affects the
specified use.

Drainage class (natural). Refers to the frequency and duration
of periods of saturation or partial saturation during soil
formation, as opposed to altered drainage, which is com-
monly the result of artificial drainage or irrigation but may
be caused by the sudden deepening of channels or the block-

Very low f)“é?,ef; ing of drainage outlets. Seven classes of natural soil drain-
Low 3to0 6 age are recognized: ] '

Moderate 6to9 Excessively drained—Water is removed from the soil very
High More than 9 rapidly. Excessively drained soils are commonly very

Calcareous soil. A soil containing enough calcium carbonate
(commonly with magnesium carbonate) to effervesce (fizz)
visibly when treated with cold, dilute hydrochloric acid. A
goil having measurable amounts of calcium carbonate or
magnesium carbonate.

Clay. As a soil separate, the mineral soil particles less than
0.002 millimeter in diameter. As a soil textural class, soil
material that is 40 percent or more clay, less than 45 per-
cent sand, and less than 40 percent silt.

Clay film. A thin coating of oriented clay on the surface of a
soil aggregate or lining pores or root channels. Synonyms:
clay coat, clay skin.

Colluvium. Soil material, rock fragments, or both moved by
creep, slide, or local wash and then deposited at the base of
steep slopes. . .

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrated compounds or ce-
mented soil grains. The composition of most concretions is
unlike that of the surrounding soil. Calcium carbonate and
iron oxide are common compounds in concretions. .

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used
to describe consistence are—

Loose.—Noncoherent when dry or moist; does not hold to-
gether in a mass.

Friable.—When moist, crushes easily under gentle pressure
between thumb and forefinger and can be pressed together
into a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly notice-
able.

Plastic—When wet, readily deformed by moderate pressure
but can be pressed into a lump; will form a “wire” when
rolled between thumb and forefinger.

Sticky—When wet, adheres to other material and tends to
stretch somewhat and pull apart rather than to pull free
from other material.

Hard.—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains un-
der very slight pressure.

Cemented—Hard; little affected by moistening.

Cutbanks cave. Unstable walls of cuts made by earthmoving
equipment. The soil sloughs easily.

coarse textured, rocky, or shallow. Some are steep. All are
free of the mottling related to wetness.

Somewhat excessively drained.—Water is removed from the
soil rapidly. Many somewhat excessively drained soils
are sandy and rapidly pervious. Some are shallow. Some
are so steep that much of the water they receive is lost
as runoff. All are free of the mottling related to wetness.

Well drained.—Water is removed from the soil readily, but
not rapidly. It is available to plants throughout most of
the growing season, and wetness does not inhibit growth
of roots for significant periods during most growing sea-
sons. Well drained soils are commonly medium textured.
They are mainly free of mottling.

Moderately well drained.—Water is removed from the soil
somewhat slowly during some periods. Moderately well
drained soils are wet for only a short time during the
growing season, but periodically for long enough that
most mesophytic crops are affected. They commonly have
a slowly pervious layer within or directly below the solum,
or periodically receive high rainfall, or both.

Somewhat poorly drained.—Water is removed slowly enough
that the soil is wet for significant periods during the
growing season. Wetness markedly restricts the growth
of mesophytic crops unless artificial drainage is provided.
Somewhat poorly drained soils commonly have a slowly
pervious layer, a high water table, additional water from
s§epage, nearly continuous rainfall, or a combination of
these.

Poorly drained.—Water is removed so slowly that the soil is
saturated periodically during the growing season or re-
mains wet for long periods. Free water is commonly at or
near the surface for long enough during the growing sea-
son that most mesophytic crops cannot be grown unless
the soil is artificially drained. The soil is not continuously
saturated in layers directly below plow depth. Poor drain-
age results from a high water table, a slowly pervious
layer within the profile, seepage, nearly continuous rain-
fall, or a combination of these.

Very poorly drained—Water is removed from the soil so
slowly that free water remains at or on the surface during
most of the growing season. Unless the soil is artificially
drained, most mesophytic crops cannot be grown. Very
poorly drained soils are commonly level or depressed and
are frequently ponded. Yet, where rainfall is high and
nearly continuous, they can have moderate or high slope
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gradients, as for example in “hillpeats” and “climatic
moors.”

Favorable, Favorable soil features for the specified use.

Flooding. The temporary covering of soil with water from over-
flowing streams, runoff from adjacent slopes, and tides.
Frequency, duration, and probable dates of occurrence are
estimated. Frequency is expressed as none, rare, occasional,
and frequent. None means that flooding is not probable;
rare that it is unlikely but possible under unusual weather
conditions; occasional that it occurs on an average of once
or less in 2 years; and frequent that it occurs on an average
of more than once in 2 years. Duration is expressed as very
brief if less than 2 days, brief if 2 to 7 days, and long if
more than 7 days. Probable dates are expressed in months;
November-May, for example, means that flooding can occur
during the period November through May. Water standing
for short §eriods after rainfall or commonly covering
swamps and marshes is not considered flooding.

Flood plain, A nearly level alluvial plain that borders a stream
and is subject to flooding unless protected artificially.

Frost action, Freezing and thawing of soil moisture. Frost action
can damage structures and plant roots.

Glaciolacustrine deposits, Material ranging from fine clay to
sand derived from glaciers and deposited in glacial lakes by
water originating mainly from the melting of glacial ice.
Many are interbedded or laminated.

Habitat. The natural abode of a plant or animal; refers to the
kind of environment in which a plant or animal normally
lives, as opposed to the range or geographical distribution.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, having distinct characteristics produced by soil-
forming processes. The major horizons of mineral soil are
as follows:

O horizon.—An organic layer, fresh and decaying plant resi-
due, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming at or
near the surface, in which an accumulation of humified
organic matter is mixed with the mineral material. Also,
a plowed surface horizon most of which was originally
part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual concentra-
tion of sand and silt high in content of resistant minerals
as a result of the loss of silicate clay, iron, aluminum,
or a combination of these.

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying
A to the underlying C horizon. The B horizon also has
distinctive characteristics caused (1) by accumulation of
clay, sesquioxides, humus, or a combination of these; (2)
by prismatic or blocky structure; (3) by redder or
browner colors than those in the A horizon; or (4) by a
combination of these. The combined A and B horizons are
generally called the solum, or true soil. If a soil lacks a
B horizon, the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding indurated
bedrock, that is little affected by soil-forming processes
and does not have the properties typical of the A or B
horizon. The material of a C horizon may be either like
or unlike that from which the solum is presumed to have
formed. If the material is known to differ .from that in
the solum the Roman numeral II precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock com-
monly underlies a C horizon, but can be directly below
an A or a B horizon.

Large stones. Rock fragments 10 inches (25 centimeters) or
more across. Large stones adversely affect the specified use.

Leaching. The removal of soluble material from soil or other
material by percolating water.

Low strength. Inadequate strength for supporting loads.

Moraine (geology). An accumulation of earth, stones, and other
debris deposited by a glacier. Types are terminal, lateral,
medial, and ground.

Mottling, soil. Irregular spots of different colors that vary in
number and size. Mottling generally indicates poor aeration
and impeded drainage. Descriptive terms are as follows:
abundance—few, common, and many; size—fine, medium,
and coarse; and contrast—faint, distinct, and prominent.
The size measurements are of the diameter along the great-
est dimension. Fine indicates less than 5 millimeters (about
0.2 inch); medium, from 5 to 15 millimeters (about 0.2 to

9.6hi)nch); and coarse, more than 15 millimeters (about 0.6

inch).

Nutrient, plant. Any element taken in by a plant, essential to
its growth, and used by it in the production of food and
tissue. Plant nutrients are nitrogen, phosphorus, potassium,
calcium, magnesium, sulfur, iron, manganese, copper, boron,
zine, and perhaps other elements obtained from the soil;
and carbon, hydrogen, and oxygen obtained largely from
the air and water.

Ped. An individual natural soil aggregate, such as a granule, a
prism, or a block.

Percs slowly. The slow movement of water through the soil ad-
versely affecting the specified use.

Permeability. The quality that enables the soil to transmit water
or air, measured as the number of inches per hour that
water moves through the soil. Terms describing perme-
ability are very slow (less than 0.06 inch), slow (0.06 to
0.20 inch), moderately slow (0.2 to 0.6 inch), moderate
(0.6 to 2.0 inches), moderately rapid (2.0 to 6.0 inches),
rapid (6.0 to 20 inches), and very rapid (more than 20
inches).

Piping. Moving water forms subsurface tunnels or pipelike
cavities in the soil.

Poor outlets. Surface or subsurface drainage outlets difficult or
expensive to install.

Profile, soil. A vertical section of the soil extending through all
its horizons and into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is described
as precisely neutral in reaction because it is neither acid
nor alkaline. The degree of acidity or alkalinity is ex-

pressed as—
pH pH
Extremely acid —_._Below4.5 Neutral ___________ 6.6 to 7.3
Very strongly acid__4.5 to 5.0 Mildly alkaline _____ 74t01.8
Strongly acid —_____ 6.1to 5.5 Moderately alkaline_7.9to 8.4
Medium acid _.—____5.6t0 6.0 Strongly alkaline ___8.5 t0 9.0
Slightly acid __.-_._ 6.1to 6.5 Very strongly

=291 and higher

Relief. The elevations or inequalities of a land surface, con-
sidered collectively.

Residuum (residual soil material). Unconsolidated, weathered,
or partly weathered mineral material that accumulates over
disintegrating rock.

Sand. As a soil separate, individual rock or mineral fragments
from 0.05 millimeter to 2.0 millimeters in diameter. Most
sand grains consist of quartz. As a soil textural class, a soil
that is 85 .percent or more sand and not more than 10 per-
cent clay.

Seepage. The rapid movement of water through the soil. Seep-
age adversely affects the specified use.

Silt. As a soil separate, individual mineral particles that range
in diameter from the upper limit of clay (0.002 millimeter)
to the lower limit of very fine sand (0.05 millimeter). As a
soil textural class, soil that is 80 percent or more silt and
less than 12 percent clay.

Slope. The inclination of the land surface from the horizontal.
Percentage of slope is the vertical distance divided by hori-
zontal distance, then multiplied by 100. Thus, a slope of 20
percent is a drop of 20 feet in 100 feet of horizontal dis-
tance.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centi-
meters) in diameter. Small stones adversely affect the
specified use.

Soil. A natural, three-dimensional body at the earth’s surface
that is capable of supporting plants and has properties re-
sulting from the integrated effect of climate and living
matter acting on earthy parent material, as conditioned by
relief over periods of time.

Structure, soil. The arrangement of primary soil particles into
compound particles or aggregates that are separated from
adjoining aggregates. The principal forms of soil structure
are—platy (laminated), prismatic (vertical axis of aggre-
gates longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subangular), and gran-
ular. Structureless soils are either single grained (each
grain by itself, as in dune sand) or massive (the particles
adhe;‘ing without any regular cleavage, as in many hard-
pans).

alkaline
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Subsoil. Technically, the B horizon; roughly, the part of the
solum below plow depth.

Substratum. The part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equiva-
lent in uncultivated soil, ranging in depth from 4 to 10
inches (10 to 25 centin. ‘ers). Frequently designated as the
“plow layer,” or the “Ayp horizon.”

Terrace. An embankment, or ridge, constructed across sloping
soils on the contour or at a slight angle to the contour. The
terrace intercepts surface runoff so that it can soak into the
soil or flow slowly to a prepared outlet without harm. A
terrace in a field is generally built so that the field can be
farmed. A terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or un-
dulating, bordering a river, a lake, or the sea. A stream
terrace is frequently called a second bottom, in contrast with
a flood plain, and is seldom subject to overflow. A marine
terrace, generally wide, was deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in
order of increasing proportion of fine particles, are sand,

loamy sand, sandy loam, loam, silt, silt loam, sandy clay
loam, clay loam, silty clay loam, sandy clay, silty clay, and
clay. The sand, loamy sand, and sandy loam classes may be
fiurther divided by specifying “coarse,” “fine,” or ‘“very
ne.

Thin layer. Otherwise suitable soil material too thin for the
specified use.

Unstqblle fill. Risk of caving or sloughing in banks of fill mate-
rial.

Water table. The upper limit of the soil or underlying rock
material that is wholly saturated with water.

Water table, apparent, A thick zone of free water in the soil.
An apparent water table is indicated by the level at which
water stands in an uncased borehole after adequate time
is allowed for adjustment in the surrounding soil.

Water table, artesian. A water table under hydrostatic head,
generally beneath an impermeable layer. When this layer
is penetrated, the water level rises in an uncased borehole.

Water table, perched. A water table standing above an un-
saturated zone. In places an upper, or perched, water
table is separated from a lower one by a dry zone.
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GUIDE TO MAPPING UNITS

[Wildlife groups are described on pages 39 and 40]

Mapping unit

Bane loamy fine sand---------=cecu-
Crash-Artnoc complex---=---=---cceu-
Crash s0il=--ccccccmcmmmaeo
Artnoc s0il----—-—ccemmmaooo
DeVoignes-Ritz association---------
DeVoignes s0il-------r-comcaaan
Ritz S0il--=memcmcccccccaccao-.
Farnhamton silt loam----==-cecuao-o
Pend Oreille-Idamont association---

Pend Oreille soil, 5 to 35

percent slopes------=--------

Pend Oreille soil, 35 to 65

percent slopes---------------

Idamont soil, 5 to 35 percent

slopes----=mcemmmcmme e

Idamont soil, 35 to 65 percent

SlOpes===--mmc-mmmmmammcaaeaa :
Porthill silt loam-------c-ccmcccan
Pywell muck---m-memcmcmmcmacaceee
Pywell-DeVoignes complex------«----
Ritz-Schnoorson compleXx--------e---

Ritz part--=-----cemeceemmeaoao
Schnoorson sO0il--=ce-eccmcecaa-

Rock outcrop-Pend Oreille-Kriest

complex-----=-cccccacammcccacaaa-
Rock outcrop soil--=----weeeeaeo

Pend Oreille soil, 5 to 35

percent slopes----w-cc-cocnae

Pend Oreille soil, 35 to 65

percent slopes-----~wce-e~nnn

Kriest soil, 5 to 35 percent

Kriest soil, 35 to 65 percent

slopes-==rme-cememcr e
Rock outcrop-Treble complex--------
Rock outcrop--~---==-ceccmce-uo

Treble soil, 5 to 35 percent

slopes---=-cemmenne e

Treble soil, 35 to 65 percent

slopes---cmmem e
Rubson silt loam=--==-=-cocccmcaca-
Rubson-Porthill association--------

Rubson s0il-------—ccmcemcaao
Porthill soil---cccccammmancaa-
Schnoorson-Ritz association--------
Schnoorson soil-=---cccoamceonn
Ritz SOil-~-=——--— oo
Seelovers silt loam--------c—cco-v
Selle fine sandy loam----===-w---o-
Selle-Elmira complex-----==--==c--=
Selle sOoil--=c--ccmmmmmcacccaao
Elmira soil---crecmmememcmcace
Stien cobbly silt loam------=ce-a--
Stien-Pend Oreille association-----
Stien SOil--—-=-=—~mcccmmmmmeoa
Pend Oreille soil--~rmecemmceun

Capability unit

Wildlife
suitability group

Symbol

———————

Page

Woodland
suitability group
Symbol Page
1s6 34
1rll 33
1r10 33
1wl4 33
1wl4 33
loll 33
1rll 33
1010 33
1rlo 33
1d10 32
1wl4 33
loll 33
1rll 33
309 35
3r9 36
207 34
2r7 35
loll 33
loll 33
1410 32
1lwl4 33
1lwlé 34
1010 32
lol0 32
4s8 36
1f8 32
1£8 32
loll 33

Symbol

3343
3141

2-11
1111
1131
3141

1131
2-11
2-11
1111
2-11

4444
3141
3141
3141

3141

4444
3141

3141
2141
2141
1131
2-11
1111
2-11
2141
2141
3242
2141
2141
3141
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Woodland Wildlife
Capability unit suitability group suitability group
Map ]
symbol Mapping unit Page Symbol Page Symbol Page Symbo1l
WB Wishbone-Caboose compleéX~-----c-v---- 24 ViIe 27 | eeeee- -- 3141
Wishbone soil--w-cocmccmmamacacns - ———— -- 3r6 35 ———-
Caboose soil----- R L L L | - - 3r9 36 ———
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for


mailto:ServiceDesk-FTC@ftc.usda.gov
http://offices.sc.egov.usda.gov/locator/app
http://offices.sc.egov.usda.gov/locator/app
http://directives.sc.egov.usda.gov/33081.wba
http://www.ascr.usda.gov/complaint_filing_file.html
http://www.ascr.usda.gov/complaint_filing_cust.html
http://www.ascr.usda.gov/complaint_filing_cust.html
mailto:program.intake@usda.gov
mailto:program.intake@usda.gov

program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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