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PREFACE ¡R
S u', -r ed,' ",v '

This Soil ResOurce Inventory of the Willamette National Forest was made

to provide some basic soil, bedrock and landform information for
management interpretations. The inventory is part of the Regional soils
program developed by the Soil Management Branch of the Division of
Watershed Management to assist forest land managers in applying multiple
use principles.

This report contains informtion on climate, soils, geology, landform
features, and some management interpretations. Under separate cover
is an Atlas of soil maps showing location and extent of the various
soils, Tables of Management Interpretations, Table of Soil Characteristics
of Modal Site, Table of Some Mapping Unlt Characteristics, Featurs and

Qualities, and Table of Bedrck Characteristics.

The objective of this Soil Resource Inventory is to provide soils
information in a form useful to the land manager as an aid to multiple
use management as directed by Public Law 86-517. This law states that
the National Forests are to be administered to achieve and maintain in
perpetui ty a high level of annual or regular periodic output of the
various renewable resources of the National Forests without impairment
of the productivity of the land.

All renewable surface resources of the National Forest are dependent
upon soil, which is a nonrenewable resource. Soils develop at a slow
rate, about one inch every thousand years in residual soils developing
from rock. Soils developing from glacial outwash and.till, alluvi ur,
loess, and colluvium proceed at a faster rate. "A" horizons develop
much fu ster and "B" horizons at a somewhat slower rate than residual soils.
This fact necessitates conservation, wise use, and in many instances,
preservation of this basic resource in order to produce high-level,
sustained yields of water, timber, recreation, wildlife, and forage.
To accomplish sustained yield of renewable resources, to conserve or
preserve the soil resource while making wise use of this resource, it is
necessar to have basic soils information and to mae sound management
interpretations.

Field mapping was conducted frm November 1971 through December 1972
by Soil Scientist~ Harold A. Legard and LeRoy C. Meyer. Supervision
was provided by Loren Herman.

Duing. the course of the survey, valuable assistance, advice, and
. cooperation received from Forest personnel was sincerely appreciated.
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USE

Land management activities generally relate to the soil resource~ Timber

harvest, road construction, recreation development, and many other acti-
vi ties have an effect on the soil resource to some degree. It is ex-
tremely important for the land manager to thoroughly understand the effect
of the various activities on the soiL. It is equally important for the.
land manager to fully understand the capabilities of the soil resource.
Basic soils information cOntained in this report will help the land mana-
gers and planers to (1) determine the effects of management on the soil
and water resoure, and (2) evaluate the capabilities of the soil for
various uses.

I

The information in this report is presented in two levels. The first is
the Mapping Unit level and is the basic level of soil identification
and maagement interpretation used in the report. The mapping unit is
derived and defined on the basis of its soil, landform, geology, and .
vegetation characteristics. The average delineation size is 50 to 600
acres.

. At this level, management problems related to the landform and soil are
easily defined and interpretations have been made. This information
has been tabulated and can be found wi thin the Appendix of this report,
or in the Atlas along with the soil maps.
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The second level of presentation is the generalized land aras and is a
broader level than just described. The land aras each contain several
mapping units that have similar soil and topographic characteristics.
Certain management problems and uses of these mapping units ar similar
and ar discussed as a group. The land aras then enable the user to
become quickly familiar with general problems occurring throughout large
aras .

The Soil Resource Inventory (SRI) has its primary use at the planning
level. Soils', landforms, and bedrock characteristics are defined at an
intensity sufficient to help deVeiop resource management policies and
basic plans. Due to the reconnaissance natur of this survey, it lacks
detail for use in high-intensity, small-area projects. These projects
require additional onsite study by various technical specialists, in-
cluding soil scientists.

There ar many uses for the information in this report. Some ar quite
simple and apparent, while others have not yet been conceived. The real
work lies ahead in effectively and fully using this information. The
use of this information is achieved best by those with full understanding
of the interrlationships of the basic earh features.

Examles of how SRI information can be used are listed below:

1. Transportation Planning - This is an area where the soils information
has key application. Conditions and problems can be met or avoided
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based on informtion such as landscape stability, soil depth, soil
drainage and/or bedrock type and competency. Roads may be selected
that avoid unstable areas, and construction and maintenance costs
may be more accurately estimated. Sources of road rock may also be
located through use of soil maps. SRI information is available for
assistance in road design such as cutban ratios and road rock
thickness.

2. Recreation Planning - The SRI information indicates the various soil
suitabilities and limitations that may apply to ski areas, camping
aras, trails, roads, and other aspects of recreation development.
By knowing the soil sui tabili ties and limitations, the planner is
better able to make plans that are consistent with the capabilities of
the land.

3. Multiple Use Plans - The soils information in this report should be
incororated into the multiple use plans. . As an example of applica-
tion, the soil aras in this report can provide a map to show the
critical soil areas and their associated prolems. These problems
ar discussed for individual soils and land areas. This is the kind
of information that will support the policy and directives, and as-
sist in multiple use. Another example of use would be to color the
maps in the Atlas to illustrate various soil management relationships.
For instance, the maps can be colored to show stability, erosion, site
index, etc.

4. 5-Year Action Plan - This report provides informtion on the relative
susceptibility of soil and other resource damge from timber harvest,
road construction, and other timber-related acti vi ties. Provided also.
is informtion on regeneration problems and eroion control requirements.

Timbr Management Plan - The soils information can suggest direction
and support policy for allowable cut determnations, logging systems,.
slash disposal methods, operating season, and deferrd cutting areas.
With a better understanding of problems and their location, the cut
can be planned so that at a given time the majority of cutting is not
taking place in critical areas. By spreading out and deferring the
more critical areas, more time is available for proper road location
and design on. these aras. Also, wi thin a few years, logging tech-
nology may have developed so that harvest methods are compatible with
critical soil areas without causing excessive soil and resource damage.

5.

6 ó Impact Re10rts - Any report
vity requ res soils input.
damsi te proposal, there are
make the report complete.

invol ving the impact of a management acti-
Whether it is a ski ara, recreation, or
soil factors that must be considered to

7. Land Appraisal and Exchange - Soils information should be used for
land appraisal and exchange acti vi ties. The value of the land is
related to such soil factors as textur, depth, drainage, producti vi ty ,
and stability. Without knowledge of these and other soil factors,
how can land value be appraised?
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Multiple Use Surey Reports - Any MUS study can find the basic soils
data in the SRI. However, additional interpretations may be needed
for more specific information concerning soils and their behavior.

The following is a list of more specific uses of the report. These
uses ar adaptable and compatible with the survey data and ar well
within the scope and intensity of the survey:

a. Engineering Testing - By using the soil maps, more efficient test-
ing can be done. The soil maps can be used to determine which
soils are most susceptible to certain engineering 

problems · These
problem soils may need more closely spaced testing than soils in
which few problems ar anticipated.

b. Reservoir Sites - This report gives information that can be used
to determine problems that may be ~ncountered for a reservoir
site. The soil interpretations will enable the planner to better
determine the general suitability of a paricular site and the
soil stability as they ìffect reservoir uses.

c. Hydrologic Analysis - The information in the SRI is sufficient
to determine a broad hydrlogic analysis and water balance on
the Forest, and as a basis for comparisons between larger
watersheds.

d. Muitiple Disciiline Teams - Under the concept of MDT, where a
numr of spec alists coordinate on a management problem through
team effort, the soils report will supply essential background
information. It will give the team basic soils information on
the uses, limitations, and hazards of soils as they relate to
resource management.

e. Timbr Harvest Methods - Additional facts known about the poten-
tial for erosion and landscape stability will encourage selection
of ttmber harvest methods that cause minimum damage to soil And
other' resources.

f. Timber Harvest and Road Construction Season - These
act vi ties should be scheduled at times when they will cause
minimum soil damage. Many soils are subject to damage (compac-
tion, erosion , site deterioration) by timber harvest acti vi ties
when overly wet or excessively dry.

g. Erosion Control - Since there is wide variability in soil tex"tur,
depth, structur, permability, drainage, and topography, wide
differences also occur in the ability of the soil to resist ero-
sion. Forest soils are rated as to their potential erosion class.
The land maager can use this information to determine which areas
will need special el'sion protective measurs. These will need to
be developed on a si te-by-si te basis.

3



h. Recreational Developments. - Several kinds of informtion are

available in this report to assist in selecting favorable sites
for campgrund development. Among these ar soil and landfonn
properties and characteristics, specific ratings of filter
drainage field suitability, the relative resistance of soil and
vegetation to site deterioration, and indications of special
problems which may be encountered.
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DEFINITIONS OF HAPPING UNITS

This section defines the numers and symols found on the soil maps. The
numrs identify mapping units. The symbols' represent land featurs
important to land management that are too small to delineate at the scale
used for this survey. An exception is the dashed line used to delineate
recently active or active slums and unstable areas. The symbols used ,in
this surey ar listed below:

V
T
X
~
~

. .

f" .;. .

t1
S

f

Rock outcrop

Talus

Unstable ara

Wet spot and small marshes

Slump or slide sca

Slum or unstable ara

Modal site location

Sample location

Avalanche or debris slide track

Mapping Units 1/ are shown on the landtype maps as numers. Mapping units
contain a domiñant landtype which accounts for at least 70 percent of the
landtype delineation.

The doinant .landtye of the mapping unit is described in the mapping unit
description aid identified by the sam numer as used for the mapping unit.
Within ~he mapping unit other landtypes occur. Those most commonly asso-
ciated with the dominant landtype of the mapping unit are included in the
descriptions as inclusions. These inclusions of other landtypes account
for no more than 30 percent of the mapping unit.

The maagement interpretations presented in the Atlas apply only to the

dominant landtype in each mapping unit. The interpretations for most inclu-
sions within any mapping unit ar listed on the interpretative tables
acccrding to the appropriate landtye numer. The Tables of Some Mapping
Uni t Characteris~ics t Featurs and Qualities t and Table of Bedrock Charac-
teristics of Happing Units are also numered according to the dominant
landtype in the mapping unit and apply to that dominant landtype.

Y Mapping units contain a dominant taxonomic unit.

5



Happing Unit Complexes

Many symols shown on the maps have three digits and are called "Happing
Uni t Comlexes." These ar mapping units used in areas where two or more
defined mapping units ar present in an arrangement too complex to
separate at the one-inch per mile scale. The Legend of Complexes indi-
cates the mapping unit components of the complex and the approximate

percentage of each component.
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Happing Unit Descriptions

Most of the Happing Units ar described in detaiL. These landtypes have
a definable range of characteristics that can be represented by a soil
profile description. Mapping Units 0 through 9 are miscellaneous
landtyes. quite variable, and not described in detail. They are.
described in a short narative.

Information in Mapping Un! t Descriptions

The first paragraph states the primary soil and the most comm inclu-
sions found wi thin the Happing Unit. The second paragraph gives a brief

generalized description of the primar soiL. The third paragraph briefly
describes the bedroCK occuring in the Happing Unit. The fourh para-

graph describes the landform and slope. The fifth paragraph describes
the elevation and timber type. The sixth paragraph describes the drainage
class and permeability rates. Reference should be made to Appendix VI
for definitions of terms used in these descriptions.

Range of Profile Characteristics

This describes the range of soil profile characteristics that have been
established for the dominant landtype wi thin the mapping unit.
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MAPPING UNIT DESCRIPTIONS !!

o - Perptual Snow, Ice, Rock Outcz:p, and Talus

Areas near or above timberline on glaciated peaks of the High Cascades.

This mapping unit is highly variable and is found on slopes ranging

from 30% to greater than 100%. Bedrock materials consist of andesites,

basalts, breccias, and various types of pyroclastic materials. All

areas have been influenced by glacial activity. Vegetation consists of

lichens, sedges, and a few hardy trees and shrus near timberline.

1 - Rock Outcrop, Andesites and Basalts

Hard, fresh andesite and basalt rock outcrops commonly forming cliffs

and "rock knobs." This mapping unit is usually associated with

volcaic dikes, vents, and plugs. Minor amounts of various volcanic

materials or sediments may be present. Material frm this mapping unit

is well suited for road rock. 'Iis mapping unit is an inclusion in

mapping unit 3 when its lateral extent becomes so small that it is

impractical to ~p separately.

2 - Rock Outcrop, Volcanic Breccias and Tuffs

Volcanic breccias, tuffs, agglomerates, conglomrates; clastic and pryo-

clastic sediments generally more easily weathered than mapping unit 1.

Typically, outcrops are massive with few fracturs. Bedding planes are

often present with minor dikes and flows of andesite or basalt. Localy,

these materials have been altered by hydrthermal and volcanic activity

to extremely har and resistant materials that stand out as ''hoodoos.''

1/ Mapping units 0 through 9 ar miscellaneous landtypes and are not described

in detail.
13



above the forest canopy. OutC1s of mapping unit 2 often support

grasses and forba locally. Generally, materials fr this mapping

unit ar not as well suited for rod rock as mapping imit 1. This

mapping imi t is an inclusion in mapping unit 3 

when its lateral

extent becoms so small that it is impractical to map separately.

..

..
3 _ Talus, Rock OUtcro, Avalanche Chutes, and Low-Site Timber

Ths mapping unit is a complex of various kinds of rock outcrp, talus,

and soils highly variable in depth, rock content, and moistur status.

This mapping unit is generally found along upper sideslops, ridgetops,

and in aras of cirque topography. Timber found on this mapping unit

is of low quality and quantity. Mapping units 1, 2, 6 & 7 ar inclusions

in this mapping unit when they becom too small to map separately.

Severe maagement problems occur wi thin this mapping unit because of

soil, climatic, and topographic limitations.

5 - Cinder Cones

Recent cinder cones of the High Cascades having sUght or no glacial

moification. Soils ar very cindery, sandy loam developing on

volcaic eject a maing up the cinder cones. Vegetation consists of

lodgepole pine, Douglas-fir, and tr. fir, mountain hemlock tree

species. Slops range from IfO\ to grater than 80\. ~e soil and

parnt material on these cinder cones tend to be loose and unconsoli-

dated and ravel and erode severely when disturbed.
14
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4 - Recent Volcanic Lava Flows

Frsh, recent. volcanic lava flow of the High cas~des. Vegetation is

spare and found in pockets of soil material on the lava flows. Slopes

ar generally less than 30\.
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6 - Wet Non-Forst Lad

Areas that have high water tables or becoi seasonally ponded. This

mapping unit is highly variable in topographic position and is found

in depressions, along streanide aras ,and steep sides lopes . Boulder

fields ar often found within this unit on steep slopes. Vegetation

consists of sedges, ruhes, grasses, tag alder, devil' s club, and willow.

This mapping unit is an inclusion in mapping unit 3 when its lateral

extent becoms so smal that it is impractical to map separately.

7 - Dr Non-Forest Làd

Dr non-forested aras supporting various grasses, forbs, sedges, and
shrus. These aras ar usually found in the Upper Forest Zone and

upr limits of the Principal Forest Zone along ridge lines and areas

of cirque topography. Soils ar shallow to moerately deep and contain

less than 30\ roeJ outcro ,visible on the mapping photos. Often this

mapping unit is an inclusion in mapping unit 3 when its lateral extent

becomes so small it is impractical to map by itself. Small patches of

low quaity timbr may be included in this mapping unit.

8 - Steep Dissected Lad~orm from Volcaic Breccias and Tuffs

Steep dissected land forms developing on gren and red breccias and

tuffs. Soil materials constat: of residuum and colluvium and may range

fr less than one foot deep along ridge tops to more than 20 feet deep

along drainages. Soil drainage, textur, coare fragmnt content, and

depth ar highly variable. Occaional dikes and sills of andesite and

basalt may occur. Douglas-fir site class may range frm V along ridge

lines to III along steep drainages. Du to the small scale used for

this mapping, separation of the variabilities within this miscellaneous

15
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land type is impracticaL. Severe maage.nt restrictions exist on

these steep dissected landforms.

9 - Steep Dissected Landforms, from Andesites ,Basalts, and Breccias

Steep dissected landform developing on andesites, basalts, and

breccias. Soil materials consist of residuum and colluviUI and ar

usually shallow and very stony. Rock outcrop, cUffs. and talus ar

often associated with this unit. The soils ar usually coare..

texturd and excessively drained. Stream channels ar usualy scourd

to bedrJc. Site class iv and V Douglas-fir, hemlocJ, and tre fir

at higher elevations, are found on this mapping unit. Severe manage-

ment restrictions exist on these steep dissected landform.
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HAPPING UNIT 12

Happing Unit 12 consists dominantly of Ladtype 12 and minor a1ounts of
Landtye 16 and 66.

Landtyp 12 is a moerately deep, slightly plastic soil derived fr
residual and colluvial materials. Surface soils are thin shotty loam.'
Subsoils ar moerately thick silt loam and cobbly silty clay 10am.

Bedrok materials are variable and consist of competent, moderately .
har to soft volcanic materials including andesites and basalts. Compacted
glacial till may also locally be present. Depth to bedrck is grater
than 3 feet and usually is 6 to 8 feet.

Typically, Landtype 12 occurs on even, smooth benches with slopes less
than 25 percent.

This landtype ranges in elevation frm 1600 to 2500 feet and supports
Site Class Lo III and iv Douglas-fir with occasional 

Big leaf maple.

nie Landtype is well drained. Permeabili ty is rapid in the surface soil
and rapid to moderate in the subsoil.

Litter:

Surface
Layers:

Subsoil
Layers:

Range of Profile Characteristics of Landtype 12

Needles, leaves, twigs, and decomposing organic matter.
1 to 2 inches thick.

Dark bro to brown shotty loam and silt loams; wea,
fine, granular and subangular blOcky strctur; 20 to
35 percent rounded shot and 20 percent gravel by volume;
slightly sticky, nonplastic; pH 5.5; 7 to 8 inches thick.

Brown to dark brown silt loam ranging to cObbly silty
clay 10ais; moerate to strong, medium and fine sub-
angular blocky strctur becoming massive at depth;
15 to llO percent subangular to rounded gravels and
cobbles by volum; slightly sticky to sticky, slightly
plastic; pH ranges from 5.0 to 6.5; ll8 to 60 inches
thick.

17



HAPPING UNIT 13
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Mapping Unit 13 consists dominantly of Landtype 13 and minor amounts of

Landtypes 16, 23, 33, ~~, and 55.

Ladtype 13 is a deep to very deep, slightly plastic soil derived from
glacial and colluvial materials. Surface soils ar thin gravelly loams.
Subsoils ar thick gravelly loams, silt loams, and silty clay loams.

Bedrck is variable but consists primarily of moderately competent
breccias and tuffaceous materials with minor amounts of andes i tes
and basalts. Weak to moderately compacted till occur intermttently
throughout the mapping unit. Depth to bedrck is usually grater
than 10 feet.

Tyically, Ladtype 13 occurs on uneven to humcky benches, basins,
terraces and valley bottoms with slopes ranging to ~o percent. Small,
local, steeper pitches may be present. Small local ponds are commnly
present.

Rage of Profile Characteristics of Ladtype 13

This landtype ranges in elevation from 2500 to 4000 feet and supports
Site Class iv and Low III Douglas-fir and hemlock with occasional Western
red cedar and Pacific silver-fir at higher elevations.

The landtype is generally well drained but has temporar local small
ponds due to deep-seated failurs. Permabili ty is rapid in the surface
soils and moderate to locally slow in the subsoils.

Litter:

Surface
Layers:

Subsoil
Layers :

Needles, leaves, twigs and decomposing organic matter.
~ to 2 inches thick.

Dark brown to dark yellowish bro gravelly loa;
weak, fine, granular structur; 20 to 50 percent small
subangular to rounded gravel by volum; nonstickyto
slightly sticky, nonplastic; pH ranges frm 5.0 to 6.5;
9 to 15 inches thick.

Dark yellowish brown to dark bro gravelly loams. silt
loam, and silty clay loa; weak to moderate t fine to
medium subangular blocky structur becoming massive at
depth; 30 to ~O percent rounded to subangular gravels
and cobbles by volii; slightly sticky t slightly plastic
to nonplastic; pH ranges from 5.5 to 7.0; 63 to 120
inches thick.

.
I
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MAPPING UNIT 14

Mapping Unit 14 consists dominantly of Landtye 14 aDd minor amounts of
Ladtypes 23, 25 and 33.

Ladtype 14 is a deep to very deep t slightly plastic to plastic Ladtype
deri ved frm residual and colluvial materials. Surface soils are thin
shotty loama and silt loams. Subsoils ar thicJ silt loam t silty clay
loam, and clay loUts.

Bedro materials ar variable and consist of cOletent, weathered
andesit.. t basalts, breccias and tuffs. Depth to bedrcJ is usually
greater than 12 feet but locally may be Dear 6 feet.

Tyically t Landtyp 14 occur on elevated flats t benches, and terraces
that ar smoth to somewhat uneven with slopes ranging fr 5 to 35
percent.

This landtyp ranges in elevation frii 1000 to 3300 feet and supports
Site Class II and High III Douglas-fir, Western red cedar and occasional
Western hemlock.

The landtype is well drained. Permabili ty is rapid in the surface
soils and moderate to slow in the subsoils.

Litter:

Surface
Layers :

Subsoil
Laers :

Range of ITofile Charcteristics of Ladtype 14

Needles t leave. t twigs t and decomposing organic matter.
2 to 3 inches thick.

Very dar grayiSh brown to dark bro shotty loam and
silt 10c; weak to moderate, fine and _dium granular
and subanguar strctUl; less than 15 percent rounded
to subaDgular gravels and cobbles by volum; nonaticky
to slightly sticky, nonplastic to slightly plastic;
pH ranges frm 6.0 to 7.0; 9 to 14 inches thick.

Dark brown, dar yellowish brown, and dark grayish bro t
silt 10l, silty clay loams t and clay loa; moerate to
strng, fine and medium, subangular blocky strtur
becoming massive near bedrck; trace of rounded to
subangular gravels and cobbles; slightly sticJy to sticky.
slightly plastic to plastic; pH ranges from 5.S to 6.5;
62 to 88+ inches thicJ.

19
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MAPPING UNIT 15

Mapping Unit 15 consists dominantly of Landtye 15 and minor amounts of
Ladtyps 14 t 16, 17 t 66 and 67.

Landtype 15 is a very deep nonplastic Landtye derived frm alluvium,
glacial outwash, and glacial till. Surface soils ar generaly thin
loam, sandy loams, and loa sands. Subsoils ar usually very thick,

gravelly to very gravelly cobbly sandy loam.

Bedrck materials consist of various kinds found in the sury ara.
Depth to bedrock is usually greater than 12 feet but locally may be as
little as 6 feet.

Typically, Ladtype 15 occurs along stram in valley bott01 with
slopes less than 20 percent. Localy t this landtye is subject to
flooing.

This landtype ranges in elevation from approximately 900 to 3600 feet
and supports Site Class III Douglas-fir which tends towar Site Class
II at lower elevations and Site Class iv at higher elevations.

The landtype is well to excessively drained. Permeabili ty is rapid to
very rapid in the surface soils and moerate to very rapid in the
subsoils.

Litter:

Surface
Layers :

Subsoil
Layers :

Range of Prfile Characteristics of Ladtype 15

Needles t leaves t twigs and decomposing organic matter.
1 to 2 inches thick.

Very dar grayish bro loa and gravelly sandy loam ¡
single grain to weak. fine and very fine granular and
subangulal blocky strctur ¡ 15 to 40 percent rounded
to subangulal gravels and cobbles by volum ¡ nonsticky,
nonplutic¡ pH ranges from 6.0 to 6.5 ¡ 3 to 17 inches
thick.

Dark bro to brown gravelly cobbly sandy loam; massive;
weakly compacted ¡ 35 to 70 percent rounded to subangular

gravels and cobbles, trace 
to 10 percent stones by volum ¡

nonsticly t nonplastic ¡ pH 6.0 to 6.5 ¡ 100 to 120 inches
plus in thickness.
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MAPPING UNIT 16

Mapping Unit 16 consists dominantly of Ladtype 16 and minor amounts of
Ladtyps 13, 15, 17 and 66.

Ladtype 16 is a deep to very deep, nonplastic to slightly plastic landtype
derived from colluvium, glacial till, and alluvium. Surface soils ar
usually thin gravelly 10alf and sandy lODs. Subsoils ar usualy thick
gravelly cobbly loams that locally may range to sandy loams or silt loaUl.

Bedrck materials ar variable and conist of competent to moderately
comptent andesites, basalts, tuffs, and breccias. Depth to bedrck
varies from 6 to grater than 12 feet.

Tyicaly, Landtype 16 occurs on moderate to steep. midslopes, toeslopes,
and valley bottoms that are smooth to soiawhat dissected. Slopes range
fr 20 to 70 percent.

This landtype ranges in elevation frm 1500 to 4500 feet and supports Site
Class III and IV Douglas-fir.

The landtype is well drained. Permability is rapid in the surface soils
and rapid to moerate in the subsoils.

.
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Li tter :

Surface
Layers :

Subsoil
Layers :

Range of Prfile Characteristics of Ladtype 16

Needles, leaves, twigs, and decompsing organic matter.
2 to'3 inches thick.

Very dark grayish brown to dark bro, shotty loams and

gravelly loams; weak, fine, granular and subangular
blocky structur; 30 to 60 percent, rounded and
subangular gravels, cobbles, and stones by volum;
nonsticky to slightly sticky, nonplastic; pH ranges
from 6.0 to 6.5; 27 to 44 inches thick.

Dark brown to dark yellowish bron, gravelly cobbly loam
ranging to gravelly sandy loam and gravelly stony loams;
massive; 40 to 75 percent rounded to angular gravels,
cobbles, and stones by volume; weak' to moderate compaction;
nonsticky to slightly sticky, nonplastic; pH ranges from
6.0 to 6.5; 69 to 76+ inches thick.
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HAPPING UNIT 17

Happing Un! t 17 consists dominantly of Landtype 17 and minor amounts of
Landtypes 15, 16, 44 and 64.

Ladtype 17 is a deep to very deep, nonplastic land type derived from
alluvi urn, glacial outwash, and glacial till. Surface soils ar generaly
thin sandy loams. Subsoils ar usually. thick very gravelly cobbly sandy
loam .

Bedrock materials consist of various kinds found in the surey ara.
Depth to bedl'ck is grater than 12 feet but locally may be as little
as 6 feet.

Tyicaly, Landtype 17 occurs along streams in valley bottoms with slopes
less than 20 percent. Locally this landtype is subject to flooding.

This landtye ranges in elevation frm 3500 feet to the upper limits of
the Principal Forest Zone and supports Site Claas IV and V Douglas-fir~
Western hemlock, Pacific silver fir, and Western red ceda.

The landtype is well to excessively drained. Permability is rapid to
very rapid in the surface soils and moerate to very rapid in the subsoils.

Rage of Prfile Characteristics of Ladtype 17
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HAPPING UNIT 19

Mapping Unit 19 consists dominantly of Ladtype 19 and minor amomits of
Ladtypes 13, 55 and 67.

Ladtype 19 is a deep, nonplastic landtype derived from glacial till and
volcanic breccias. Surface soils ar thin gravelly loars. Subsoils '
ar thick gravelly cobbly loars.

Bedrck is composed of moderately competent volcanic breccias that may
locally be highly weathered and soft. Depth to bedrock is usually

grater than 10 feet.

Typically, Landtye 19 occurs on uneven to humocky glacial benches and
basins with slopes ranging to 45 percent.

This landtype ranges in elevation from 4000 to 4700 feet and supports
Site Class II Pacific silver fir, Site Class IV Douglas-fir and Western
hemlock .

The landtype is generally well drained, but may be locally poorly drained
causing local ponding. Permability is rapid to very rapie1 in the surface
soils and rapid to slow in the subsoils.

Rage of Profile Characteristics of Landtype 19

Litter: Needles, leaves, twigs, and decomosing organic matter.
1 to 2 inches thick.

Surface
Layers:

Dark brown to dark yellowish brown, gravelly cobbly loam;
weak, fine and medium, granular and subangular blocky
structur; 35 to 6S percent sub angular and I'mided gravels,
cobbles, stones by volum; slightly sticky, nonplastic;
pH 6.5; 5S inches thick.

Dak yellowish brown gravelly cobbly loa and gravelly
sandy loa; massive; 60 to 65 percent subanguar gravels,
cobbles, stones by volum; slightly sticky, nonplastic;
weak to moerate compaction; pH 6.0; 33 to 60 inches thick.

Subsoil
Layers :

23
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MAPPING UNIT 21

Mapping Unit 21 consists dominantly of Landtype 21 and minor amunts of
Ladtyps 23, 31 and 61.

Landtye 21 is a shallow nonplastic to slightly plastic landtype derived
fr residuum and colluvium. Surface soils ar thin grvelly loam.
Subsoils are thin gravelly 10&1 and clay loams.

Bedr is moerately har. comptent to moderately competent, reddish
volcanic breccias and tuffs. Depth to bedrck is usually less than
3 feet..

Typically, Ladtype 21 occurs on steep, smooth to moderately dissected
upper side.lopeS and ridges with slopes ranging frm 60 to 90+ percent
slopes.

This landtyp ranges in elevation frm near 3,000 to 5,000 feet and
suppors Site Class iv and locally V Douglas-fir along with Western
hemlock and occasional 

tre' fir at higher elevations.

'le soil is well to excessively drained. Permability is verr rapid in
the surface soils and rapid to very rapid in the subsoiis.

Range of Prfile Characteristics of Ladtype 21

Litter: Needles. leaves, twigs. and decomposing organic matter.
~ to 1 inch thick.

Surface
Layers :

Dark brown gravelly loa, shotty 10aB and loa, weak
fine granular and subanguar blOcky structur, 25 to 60

percent rounded and subangular grvel and cobbles by
volum; slightly stick and nonplastic; pH ranges from
6.0 to 6.5; 6 to 14 inches thick.

Subsoil
Layers :

Dak brow to dar yellOwish bro loam to clay loam;
moderate fine and _diUD subangular blocky strctur to
massive; 30 to 55 percent subangular gravels and
cobbles by volum; slightly sticky and slightly plastic;
pH 6.0; 23 to 32 inches thick.
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MAPPING UNIT 22

Mapping Unit 22 consists dominantly of Ladtype 22 and minor amounts of
Ladtyes 14, 23 and 33.

Ladtype 22 is a moderately deep, plastic landtype derived from residuum.
Surface soils ar generally thin shotty silt loam. Subsoils are
generally thin to moerately thick silty clay loam and clays.

Bedrock is composed of incomptent, soft, reddish breccias and tuffs.
Depth to bedrock ranges from 3 to 6 feet.

Tyically, landtype 22 occurs on gentle, smooth flats with slopes less
than 20 percent.

niis landtype ranges in elevation fro 2000 to 2400 feet and supports
Site Class III and II Douglas-fir, Western red cedar and Vestem hemlock.

nie landtype is moderately well to somwhat poorly drained. Permabili ty
is rapid in the surface soils and moderate to slow in the subsoils.

Range of Prfile Characteristics of Landtype 22

Li tter : Needles, leaves, twigs, and decomposing organic matter.
1 to 2 inches thick.

Surface
Layers :

Very dark grayish brown shotty silt loam; weak, fine,
subangular blocky strctur; 30 percent shot and trace
subanguar gravel by volum; slightly sticky, non-
plastic; pH 6.5; 6 to 8 inches thick.

Subsoil
Layers:

Brwn to reddish brown silty clay loam and clays i
moderate to strong, fine and medium, subangular blocky
structur becoming massive at depth; 0 to 15 percent
suhangular to rounded stones by volum; sticky, plastic;
pH 6.0; 30 to 64 inches thick.
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MAPPING UNIT 23

Happing Unit 23 consists dominantly of Landtype 23 and minor amounts of
Landtyps l~, 16, 21, 25 and 33.

Landtyp 23 is a moderately deep to deep, slightly plastic to plastic
landtyp derived frm colluvium and residuum. Surface soils are generally
thin shotty loams. Subsoils are generally clay loams. silty clay loam,
and clays.

Bedrck is composed of moerately competent. soft to moderately har,
reddish breccias and tuffs. Depth to bedrck ranges from 3 to 8 feet.

Tyicaly, Landtype 23 occur on moderate, smooth to somewhat hummocky,
lower sides lopes and benches with slopes ranging from 20 to 60 percent.

This landtype ranges in elevation from 1000 to 3500 feet and supports
Site Clus II & III Douglas-fir, Westem red cedar, and occaional Westem
hemlock .

The Ladtype is well to moderately well drained. Permabill ty is rapid
in the surface soils and moerate to slow in the subsoiis.

Rage of Profile Characteristics of Ladtype 23

Litter: Needles. leaves, twigs. and decomosing organic matter.
1 to 2 inches thick.

Surface
Layers:

Dark bro to very dark grayish bron shotty loam ¡
moderate. fine and medium, granular strctur; 15 to ~O

percent shot by volum; slightly stick. nonplastic;
pH ranges from 6.0 to 7.0; 1 to l~ inches thicl.

';:
"
Ii

i
il'l
ï:

:i¡

Ii

'Ii

Iii
ii ,

II i

¡Ii
¡ jl

ill ¡i

¡ ¡'d

I,)

fll,
II:
11'.
I'
i
I

Subsoil
Laers:

Reddish brown to dark bro silty clay loam. clay loam
and clays; moderate to strng, medium, subangUi8l blocky
structur becoming massive at depth; 10 to 35 percent

. angular and s.ubagular gravels and cobbles by volume;
pH ranges fro 6.5 to ~. 5; ~ 7 to 61 inches thick.
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MAPPING UNIT 25

Mapping Unit 25 consists dominantly of Landtype 25 and minor amounts of
Landtypes 14, 23, 33 and 35.

Ladtype 25 is a deep plastic landtype derived from residuum and colluvium.
Surface soils ar thin loams, silty clay loam, and clay loams. Subsoils
ar clay loams, silty clay loams and clays.
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Bedrock is incompetent, saprol 1tic, reddish breccias and tuffs that.
weather quickly to clayey materials and become plastic when remolded.
Depth to bedrck varies frm 6 to grater than 12 feet.

Typically, Landtype 25 occur on hummocky, uneven landform associated
with unstable areas. Slopes range from 15 to 40 percent.

This landtype ranges in elevation from 900 to 3500 feet and supports
Site Class III and II Douglas-fir and Westem red cedar.

The landtype is moderately well to poorly drained. Permability is rapid
to moerate in the surface soils and slow to very slow in the subsoils.

Li tter :

Surface
Layel" :

d Subsoil
Layers:

Range of Profile Characteristics of Landtype 25

Needles, leaves, twigs and decomposing organic matter.
1 to 3 inches thick.

Dark reddish brown to very dark grayish brown, loams
silty clay loams and clay lcas; moderate to strng,
fine and medium, granular and subangular blocky
structure; slightly sticky, slightly plastic; trace
to 30 percent angular to subangular gravels and cobbles
by volum, pH ranges from 5.5 to 6.5; 5 to 15 inchesthick. .
Reddish brown to dark yellowish brown, clay loam, silty
clay loams, and clays; moerate to strong, fine and medium,
subangular blocky strctur becoming massive at depth;
trace to 55 percent angular gravels. cobbles and stones by
volume; slightly sticky to sticky, plastic; pH ranges
from 4.8 to 6.5; 67 to 120+ inches thick.
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MAPPING UNIT 31
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Happing Unit 31 consists dominantly of Ladtype 31 and minor amounts of
Landtypes 21, 33 and 61.

Landtype 31 is a shallow, nonplastic to slightly plastic landtype derived
from residuum and colluvium. Surface soils are gravelly to very gravelly
loam. Subsoils ar thin gravelly to gravelly cobbly loam and clay loam.

Bedrck is comsed of competent to moderately competent, hard to
moderately hard, green and grnish tinted tuffs and breccias. Depth to
bedrck is usualy less than 3 feet.

Tyicaly, Ladtype 31 occurs on steep, smooh to moderately dissected
sideslops and ridges with slopes ranging from 60 to grater than 90 percent.

This landtype ranges in elevation fr 2500 to 4500 feet and supports
Site Class IV and locally Site Class V Douglas-fir. Pacific siiver fir
is comly present at higher elevations and madre is present on drier
si tea at lowr elevations. Western hemlock is common at all elevations.

The Landtype is excessively drained. Permability is very rapid in the
surface soils and rapid to very rapid in the subsoils.

Litter:

Surface
Layers:

Subsoil
Layers :

Rage of Profile Characteristics of Landtype 31

Needles, leaves, twigs and decomposing organic matter.
1 inch thick. '

Very dark grayish brown to dark grayish bron gravelly
loas that may range frm sandy loas to silt loam;
weak, fine and very fine, granular and subangular blocky
structur; trace to 70 percent angular and subangular

gravels and cobbles by volume; nonsticky to slightly
sticky, nonplastic to slightly plastic; pH ranges from
6.0 to 6.5; 3 to 19 inches thick.

Dark brown to light olive brown gravelly and gravelly
cobbly loams and clay loas; moderate, very fine to
medium, subangular blocky structur; 40 to 70 percent
angular and subangular gravel and cobbles by volume;
nonsticky to slightly sticky, nonplastic to slightly
plastic; pH ranges from 5.5 to 6.5; 17 to 33 inches
thick.
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MAPPING UNIT 33

Happing Unit 33 consists dominantly of Landtype 33 and minor amounts of
Ladtypes 14, 16, 23, 31 and 35.

Landtype 33 is a moerately deep to locally deep, slightly plastic to
plastic landtype derived from colluvium and residuum. Surface soils are
thin loas and silt loams. Subsoils ar clay loam and gravelly clay
loams .

Bedrck is composed of moderately competent to incompetent, soft to
moderately hard, gren and grenish tinted breccias and tuffs. Depth
to bedrck ranges frm 3 to 8 feet.

Typically, Ladtype 33 occurs on moderate, uneven to hummocky lower
sideslopes, and benches with slopes ranging from 20 to 60 percent.

This landtype ranges in elevation fr 1000 to 3500 feet and supports
Site Class III Douglas-fir, Western red cedar, and Western hemlock.
pondersa pine is occasionally found on this landtype in the vicinity
of Hills Creek Reservoir.

The Landtype is moerately well drained. Permabill ty is rapid to
moderate in the surface soils and moerate to slow in the subsoilS.

Rage of Profile Characteristics of Landtype 33

Litter: Needles, leaves, twigs, and decomosing organic matter.
1 to 2 inches thick.

Surface
Laers :

VeY" dark grayish brown to dark bron loam and silt
loas; weak to moderate fine grular structur, trace
to 35 percent angular and subangular gravel by volum;
slightly sticky, slightly plastic; pH ranges from
5.5 to 6.5; 5 to 19 inches thick.

Subsoil
Layers:

Dark brown to olive brown clay loams and gravelly or
cobbly clay loa and clays; moderate to strng, fine
and mediUJ, subangular blocky structur becoming massive
at depth; 10 to 50 percent soft to har, angular and
subangular gravels and cobbles by volum; slightly
sticky to sticky, slightly piastic to plastic; clay
films; pH ranges from 5.3 to 6.5; 35 to 55 inches thick.
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Happing Unit 35 cOD.1st. dominantly of Ladtye 35 and minor aount. of
Ladtyp. 16, 23, and 33.

Ladtyp 35 i. a dep to very deep, platic landtye deri".d frm colluvi \. ,
and N.iduui. Surface .oile ar thin clay loa. Sub.oU.. ar thick to
very thick clays and clay 10l.

Bedrck is como..d of incomptent, .aprolt'tic. gren and pieiush tinted
bNccia and tuff.. Depth to bedrck is gNater than 6 feet and cOllnly
is not ob.erved in ro. cutban. . Rock fr..nt. in .011 profile ar
cO-ly .oft and eaily broleen by had.

Tyicaly, Ladtyp 35 OCC\l OD gentle to lIerate, hi-cJy, un.table
aNa .uch a .lum baine and landflow. with .i.op- raging trOl 5 to
..0 percent.

'I1e ladty range. in elevation frm 1000 to 3500 feet ad .uppol'.
Site Cla. III and II Dougla-fir, We.tel' red cedar, We.tem heaock and
occuional PODdero.. pine in the vicinity of Hill. Crek i.'U'ir.

'le Ladtype i. .omhat porly to porly drained. Pemeability i.
moerate to .low in the .urface .oil. and .low to very .low in the .ub.oii..

~

-

Litter:

Surface
Lan :.

.

.
I
I
I
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Sub.oil
Layen :

MAPING UNIT 35

Rage of Prf!le Charcteristics of Ladte 35

Needle., leave., twig. and deCOoainl ol'uic ..tter.
2 inch.. thick.

Very dale lNyieh bl' to darle bl' clay loa ¡
lIer.te to .trog', very fine ud fine, .ubuiular
blocy.trctur; trace to 20\ .ub_gu 11..,1 by
voli-; .lightly .ticJy to .ticJ, .U¡btly platic
to platic; pH NIge. ti 5.3 to 6.0¡ 11 to lll inch..th1cJ . .
Dak broWD to reddi.h bl' ci.y. ud. clay 10.. ¡
lIeNte to .trg, _cU_ and fine, .ub_guar ))loc
.trctur beco1n¡ ...1ve at depth¡ tNl- to 1l5 percnt
.ubuplar lI.vei. and cobble. by voli-¡ iU¡btly It1cJ
to It1cky, plat1c to very plat1c¡ IIttled, cl NdcUib
bl", Ndd1.h yellow and bro; pH I'I fz 5.2 to
6.5; 66 to 120 ( +) inches th1ck.
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HAPPING UNIT 44

Happing Unit 44 consists dominantly of Landtype 44 and minor amounts of
Ladtyps 21, 23, 61 and 64.

Landtype 44 is a moderately deep, nonplutic landtype derived frm gladal
till and colluvium. Surface soils ar thin gravelly or shotty loams.
Subsoils are thin to moderately thick gravelly or cobbly loams and sandy
loam .

Bedrck is composed of competent, hard to moderately har, volcanic
breccias. Depth to bedrck ranges frm 3 to 6 feet.

Typically, Landtype 44 occurs on steep, smooth sideslopes of glacial
origin with slopes ranging frm 40 to 80 percent.

This landtype ranges in elevation from 3500 to 5000 feet and supports
Site Class IV Douglas-fir with Westem hemlock and occasional Pacific
silver fir at higher elevations.

The landtype is well drained. Periabili ty is moderate to very rapid
in the surface soils and moderate to rapid in the subsoils.
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Litter:

Surface
Layers :

Subsoil
Laers :

Range of Prfile Characteristics of Landtype 44

Needles, leaves. twigs. and decomposing organic matter.
1 to 2 inches thick.

Dark grayish brown to very dark grayish bro gravelly
loams, shotty loas and loas ; weak to moerate, fine
and medium, granular structur; 20 to 50 percent
rounded and subangular shot, gravels. cobbles and
stone by volum; slightly sticky. nonplastic; pH .6.0;
3 to 10 inches thick.

Dark brown to dark yellowish brown gravelly sandy loam,
cobbly loaD1 and loam; weak to moderate, fine and medium
subangular blocky strcture becoming massive at depth;
25 to 55 percent subangular and angular gravels, cobbles,
and stone by volume; slightly sticky, nonplastic; pH 6.0;
33 to 51 inches thick.
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MAPPING UNIT 54
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Happing Unit 51+ consists domnantly of Ladtype 54 and minor amounts of
Landtys 44, 57 and 64.

Ladtype 51+ is a moerately deep, nonplutic to slightly plastic landtype
derived fr volcanic ejecta (pumice), colluvium, and glacial material.
Surface soils ar thin deposits of pumice. Subsoils ar thin gravelly
silt lcas.
Bedrck is composed of comptent, har and moderately har, volcaic
breccias, andesites and basalts. Depth to bedrck is 3 to 6 feet.

Tyically, Ladtype 54 occur on moderate, smooth to somwhat uneven
sideslopes ranging frm 35 to 65 percen't slope.

This landtype ranges in elevation from 1+000 to 5500 feet and supports
Site Class IV Douglas-fir with Western hemlock, Noble fir and occaional
Mountain hemlock .

nie Landtype is well to excessively drained. Permabili ty is very rapid
in the surface soils and rapid in the subsoils.

Range of Prfile Characteristics of Ladtype 54

Li t'ter: Needles, leaves, twigs. and decomosing organic matter.

Surface
Laers :

Subsoil
Layers :

Strong brown, 2 inch minus pumice; single grain; non-
sticky, nonplutic; pH 7.0; 20 to 33 inches thick.

Dak brown gravelly silt loa; llerate, fine and
medium, subanguar blocy strctur; 40 to 65 percent
subangUiar to rounded gravels and cobbles by volum;
pH 6.5; 21 to 35 inches thick.
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HAPPING UNIT 55

Mapping Unit 55 consists dominantly of Landtype 55 and minor amounts of
Ladtyps 19, 21, 31 and 44.

Landtyp 55 is a shallow to moerately deep, slightly plastic to plastic
landtype derived frm residuum and colluvi\D. Surface soils consist of

gravelly loas and loams. Subsoils consist of gravelly silt loam,
silty clay loams, and clay loas.

Bedrck is comosed of moderately competent, soft to moderately har,
volcanic breccias and tuffs. Depth to bedrock ranges frm less than
3 feet to greater than 8 feet.

Typically, Ladtye 55 occurs on broad uneven to somewhat hummcky ridge
tops and benches with slopes ranging up t9 40 percent.

This landtype ranges in elevation frm 3500 to 4500 feet and supports
Site Class IV Douglas-fir and Site Class III Noble fir with Westem
hemlock and Pacific silver fir also present.

The Ladtype is moderately well drained but may be locally poorly drained
causing ponding. Permabili ty is rapid in the surface soils and moderate
to slow in the subsoils.

Litter:

Surface
Layers :

Subsoil
Layers :

Range of Profile Charcteristics of Ladtye 55

Needles, leaves, twigs, and decomosing organic matter.
1 to lJ¡ inches thick.

Very dark grayish bro to dark yellowish brolin gravelly
loam, weak to moderate, fine and medium, granular and
subangular blOcky structur; trace to 50 percent angular

gravels and cobbles by volum; slightly sticky, slightly
plastic; pH ranges frm 5.5 to 6.0; 7 to 36 inches thick.

Yellowish bro to olive bro, gravelly silt loams,
gravelly clay loam, and silty clay loam; massive;
trace to 50 percent anguar to subangular gravels and
cobbles by volum; slightly sticky to sticky, slightly
plastic to plastic; pH ranges frm 4.5 to 5.7; 26 to 40
inches thick.
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HAPPING UNIT 56

Happing Unit 56 consists dominantly of Landtype 56 and minor amounts of
Landtypes 54 and 57.

Landtype 56 is a deep, nonpiastic landtype derived from volcanic ej ecta
and glacial till. Surface soils ar thin deposits of pumice. Subsoils
ar thick gravelly cobbly loams and sandy loam.

Bedrck is composed of competent, har, moderately fracturd andes i tes ·
Depth to bedrock is grater than 10 feet.

~rpically, Landtype 56 occurs on giacial valley bottoms with slopes
less than 30 percent.

niis landtyp ranges in elevation frm 4000 to 5000 

feet and supports

Site Class IV and Low III Dougias-fir and Site class Low II Noble fir
along with Pacific silver fir and Western hemlock.

The Landtye is well drained. Permability is very rapid in the surface
soils and rapid to slow in the subsoils.

Rage of Profile Characteristics of Landtype 56

Litter: Needles, leaves. twigs and decomosing organic matter.
2 inches thick.

Subsoil
Layers :

Dak brown to brown, graveiiycobbly loam and sandy
lou; moderate, fine and medium, subangular blocky
structur becoming massive with depth, moderately
compacted below 38 inches; 25 to 70 percent romided to
sub angular grvel cobbles and stones by volum;
nonsticky to slightly sticky, nonplastic; pH ranges
6.0 to 7.0; 100 to 120 inches (+) thick.

I
I
I
I

I

I

I

1

Surface
Layers :

Strong brown to yeiiowish brown pumce and ash,
li inch (-); single grain; nonticky, nonplastic;
pH 6.5; 12 to 20 inches thick.
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HAPPING UNIT 57

Happing Unit 57 consists dominantly of Landtyp 57 and minor amounts of
Landtyes 5ll and 56.

Landtyp 57 is a deep to very deep, nonplastic landtype derived frm
volcanic ejecta and glacial tilL. Surface soils and 

thin deposits of

pumice and ash. Subsoils are thick to very thick, nonplastic, gravelly
sandy loams and gravelly cobbly sandy loams.

Bedrok is comosed of competent, har, moderately fracturd andes i tes .
Depth to bedrck varies from 10 to grater than 12 feet. .

Tyicaly, Ladtye 57 occur on moderate, smoth and somwhat uneven
sides lops of glacial origin with slopes ranging frm 30 to 60 percent ~

This landtype ranges in elevation frii 4000 to 5500 feet and supports
Site Class iv and V Douglas-fir with Pacific silver fir, Western hemlock
and Noble fir present.

The landtye is well to excessively drained. Permability is very rapid
in the surface soils and rapid to moderate in the subsoiis.

Rage of Prfile Charcteristics of Ladtype 57

Litter: Needles, leaves, twigs and decomosing organic matter.
i to l~ inches thick.

Surface
Layers :

Strong brown to yellowish bro pumice and ash; single
grained; nonsticky, nonplastic; pH ranges from 6.5 to
7.0; 20 to 22 inches thick.

Subsoil
Layers :

Dak yellowish bro to very dark grayish brown gravelly
and gravelly cobbly sandy loam; weak, fine, subangular
blocky structur becoming massive with weak to moderate
compaction below 3 feet; 40 to 80 percent rounded to
subangular gravels, cobbles and stones by volum;
nonsticky, nonplastic; pH 6.5; 78 to 120 inches thick.
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HAPPING UNIT 61
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Mapping Unit 61 consists dominantly of Landtype 61 and minor amounts of
Landtypes 21, 31, '+4 and 64.
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Landtype 61 is a shallow, nonplastic landtype derived frm residuum and
colluvium. Surface soils ar thin gravelly to very gravelly loam.
Subsoils ar thin gravelly or cobbly loams.

Bedrk is composed of competent, har, highly to moderately fracturd
andesites and basalts. Depth to bedrck is usually less than 3 feet.

I;.

:1:

Tyically, Landtype 61 occurs on steep, smooth to moderately dissected
sides lopes and ridges with slopes ranging fr about 60 to grater than
90 percent.
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This landtype ranges in elevation frm 1000 
to 5000 feet and supports

Site Class IV and V Douglas-fir and hemlock. Pacific silver fir and
Western white pine occur at higher elevations.

The Ladtype is well to excessively drained. Permability is verr rapid
in the surface soils and rapid in the subsoils.

Range of Profile Characteristics of Landtype 61

Li tter : Needles. leaves, twigs and decomosing organic matter.
1 inch thick.

Surface
Layers :

Dark brown gravelly to very gravelly loams; weak, fine.

granular structur; 30 to 60 percent rounded, angular
and subangular gravels by volum; nonsticky to slightly
sticky, nonplastic; pH ranges frm 6.0 to 7.0; 6 to 7
inches thick.

Subsoil
Layel" :

Dark yellowish bro to dar bron, gravelly or cobbly
loas ranging to sandy lol! and silt loa; massive;
50 to 75 percent angular to subangular gravels. cobbles
and stones by volum; nonsticky to slightly sticky,
nonplastic; pH 6.0; 11 to 15 inches thick.
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MAPPING UNIT 62

Mapping Unit 62 consists dominantly of Landtype 62 and minor amounts of
Ladtype 4.

Ladtype 62 is a shallow to moderately deep, nonplutic landtype derived
frm recent lava flows. Soils consist of cindery, gravelly loamy sands
and sands that locally may range to loam.

Bedrck is composed of comtent, recent lava flows from the high
Cascades. Depth to bedrock ranges from the surface to 6 feet.

. Tyically, Landtype 62 occurs on recent lava flows. Overall landscape
slope is less than 35 percent, but the actual surface may be very
irrgular due to collapsed lava tubes, and pressur ridges.

This landtype ranges in elevation from 3300 to 4000 feet and supports
Site Class IV and V Douglas-fir.

The Ladtype is excessively drained. Permability is very rapid in the
surface soils and subsoils.

Rage of Prfile Characteristics of LandtyP 62

Litter : Needles, leaves, twigs and decomposing organic matter.
~ inch thick.

Surface
Lael" :

Very dark grayish brown to dar bro cobbly gravelly
loamy sands; massive; 50 to 90 percent subangular,
angular and rounded gravels, cobbles, and stones by
volum; nonsticky, nonplastic; pH ranges from 6.0 to
7.5; 30 to 48 inches thick.
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HAPPING UNIT 63

Mapping Unit 63 consists dominantly of Landtype 63 and minor amounts of
Ladtyes 13, 64 and 66.

Landtype 63 is a moderately deep, nonplastic landtype derived from
residua materials. Surface soils ar thin loam. Subsoils are thin
to moderately thick loas and silt loam.

Bedrck is composed of competent, hard, highly to moderately fracturd
andesi tes and basalts. Depth to bedrck ranges from 3 to 6 feet.

TYically. Landtype 63 occurs on gentle, smooth, high elevation lava
flows with slopes less than 35 percent.

This landtyp ranges in elevation from 3200 to 4400 feet and supports
Site Class Low III and High IV Douglas-fir.

The Ladtype is well drained. Permabili ty is rapid in the surface
soils and rapid in the subsoils.

Rage of Prfile Characteristics of Ladtype 63

Litter: Needles, leaves, twigs. and decomposing organic matter.
~ to l~ inches thick.

Surface
Layers :

Very dark grayish brown to dark bron loam ¡weak, fine.

granular structur; 10 to 30 percent anguar to rounded
gravels, cobbles and stones by volui i nonsticky,
nonplastic; pH ranges fr 6.0 to 6.5; 13 to 19 inches
thick.

Subsoil
Layers:

Brown loam and silt loa ¡weak, fine and medium
subangular blocky strctur becoming massive at depth;
10 to 35 percent angular to rounded gravels and cobbles
by volum; nonsticky to slightly sticky, nonplastic;
pH ranges frm 6.0 to 7.0; 19 to 35 inches thick.
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HAPPING UNIT 64

Happing Unit 64 consists dOlinantly of Ladtype 64 and minor amounts of
Ladtys 21, 44 and 61.

Ladty 64 is a morately deep, nonplastic landtye derived from
glacial till and colluvium. Surface soils ar thin gravelly sandy loam
and loa. Subsoils ar thin to niodrately thick, gravelly or cobbly
sandy loams and loas.

I
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Bedroc is comosed of comtent, har, highly fracturd 
andesites and

basalts. Depth to bedrck ranges frm 3 to 6 feet.

Tyicaly, Ladtype 64 occurs on morate to steep. smooth sides 
lopes

that have been glacially moified with SlOPs ranging fr 40 to 80
percnt.
'lis landtye ranges in elevation fr 3500 to 5000 feet and supports
Site Class iv Douglas-fir with Pacific silver fir, Western white pine,
Western red cedar and Western hemlock.

'le Ladtype is well to excessively drained. PerMability is 
very

rapid in the surface soils and rapid in. the subsoils.

Litter:

Surace
Laers :

Subsoil
Layers :

Rage of Prfile Characteristics of Landtype 64

Needles, leaves, twigs, and decomposing organic intter.
1 to 3 inch.. thick.

Dak brown gravelly sandy loui and fine sandy loam;
massive to weak, fine and _dium granular strctur;
10 to 45 peI"ent subangular to rounded gravels and
coble. by volum; nonsticky, nODplutic; pH ranges
from 6.0 to 6.5; 13 to 23 inches thick.

Dak bro to da. yellowish bron gravelly or cobbly
sandy loa and loam; massive to weak, fine and
mediui subangular blocy structur; 45 to 60 percnt
rounded to subangular gravels and cobbles by 

volum;
nonsticky t nonplastic; pH ranges fr 5.8 to 7.0;
15 to 35 inches thick.
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HAPPING UNIT 66 I

Mapping Unit 66 consists dominantly of Ladtype 66 and minor amounts of
Landtys 13, 16, 19 and 67. I
Landtype 66 is a deep 'to very deep t nonplastic land'type derived frm
volcanic ejecta and glacial till. Surface soils ar thin sandy loam.
Subsoils ar thick gravelly or cobbly sandy loui and loa.

I

Rage of Profile Charac'teristics of Landtype 66
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Bedrock is composed of compten't, hard andesites and basalts. Depth
to bedrock is usualy grater than 6 feet.

Tyically. Ladtype 66 occurs on gentle, smooth to somewhat uneven
glaciated lava flows with s lopes less than 40 percent.

This landtype ranges in elevation frm 2800 t.o 4100 feet and supports
Site Class Lo III and IV Douglas-fir, WesterÎ hemlock, Western red
ceda and occasional Pacific silver fir.

The Landtype is well drained. Permabili ty is rapid in the surface
soils and rapid to slow in the Subsoils.

Litter:

Surface
Layrs :

Subsoil
Layel" :

Needles. leaves, twigs, and decomosing organic matter.
1 'to 2 inches thick.

Dark brown to dark yellowish bron sandy loams, fine
sandy loam, shotty sandy loa, and loam; mass i ve to
weak. fine, granular structur; 'trace to 35 percent
rounded 'to subangular gravels and cobbles by volum;
nonsticky, nonplastic; pH ranges from 5.0 to 7.0;
6 to 21 inches thick.

Dark yellowish bron, dark bron, and reddish brown

gravelly sandy loam and loam; weak to moderate, fine
ard medium, subangular blocky structur becoming
massive with weak to strng compaction; 40 to 70
percent rounded to subangular gravels, cobbles, and
stone by volume; nonsticky, nonplastic; pH ranges from
5.5 to 7.0; 61 to 136 inches thick.
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MAPPING UNIT 67

Mapping Unit 67 consists dominantly of Landtye 67 and minor amoimts of
LadtyPs 16, 19 and 66.

Landtype 67 is a moerately deep to deep, nonplastic landtype derived
fr glacial till and volcanic ejecta. Surface soils ar thin sandy
loa and loam.. Subsoils ar thin to moderately thick gravelly and
cobbly sandy loas.

Bedrck is composed of competent i har andesites and basalts. Depth
to bedrck rages frm 4 to 10 feet.

Tyically, Ladtype 67 occurs on gentle, smoth to uneven glaciated
lava flows with slope. less than 40\.

This landtype ranges in elevation fr 3500 to 4500 feet and supports
Site Class iv and V Douglas-fir, Westem hemlock, Pacific silver fir,
Western re cedar, and occasional Engelmn spruce.

The Ladtyp is well drained but Dlay locally be poorly drained causing
poding. Permability is rapid iii the surface soils and rapid to slow
in the subsoils.

Li tter:

Surface
Lars :

Subsoil
Layers :

Range of Prfile Characteristics of Ladtype 67

Needles, leaves, twigs. and decomosing organic matter.
3/4 to l~ inches thick.

Very dark gryish bro to dark bro sandy loam and
108; weak, fine and very fine granuiar strctur;
20 to 30 percent rowided to subanguar gravels and
cobbles by volum; nonsticky, nonplastic; pH ranges
6.5 to 7.0; 2~ to 5 inches thick.

Dak bro to dark gray gravelly sandy 10cD, and
gravelly cobbly loam; weak to moerate, fine and very
fine subangular blocky strctur becoing massive with
moerate to strg compaction at depth; 35 to 75 percent
rowided to subangular gravels, cobbles, and stones by
volUl; nonsticky, nonplastic; pH rages frm 6.5 to
7.0; 40 to 117 inches thick.
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HAPPING UNIT 68

Mapping Unit 68 consists dominantly of Landtyp 68 and 1Inor amounts of
Lad'typs 81 and 82.

Ladtype 68 is a moerately deep, nonplutic landtyp derived frm black
volcaic sands and cinders. Surface soils ar thin sands and loam sands.
Subsoils are 1Iderately thick sands and cinders.

Bedrck is comosed of comptent, har andesites and basalts. Depthto
bedrck is usually 3 to 6 feet.

TYpicaly, Landtype 68 occurs on moerate, smooth sidulopes with slopes
ranging frOl 30 to 60 percent.

This landtype ranges in elevation frm 3700 to 1l300 feet and supports
Site Class iv and V Douglas-fir with Pacific silver fir, Grand fir, and
Western wbi te pine.

The landtype is excessively drained. PermabiUty is very rapid in 'the
surface soils and very rapid in the subsoils.

Range of Profile Characteristics of Ladtyp 68

Litter: Needles. leaves, twigs, and decomposing organic matter.
2 inches thick.

Surface
Layers :

Very dark grayish bro sands and angular cinders;
single grain; nonsticky, nonplastic, pH 6.0 to 6.5;
14 inches thick.

Subsoil
Layers :

Dark bro to black cindel"; single grain; nonsticky,
nonplastic; pH 6.5; 40+ inches thick.

'I
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MAPPING UNIT 69

Happing Unit 69 consists dominantly of Landtype 69 and minor amounts of
Landtyps 82 and 85.

Ladtype 69 is a deep to very deep landtype derived from black volcanic
sands overlying glacial till. Surface soils ar thin sands. Subsoils .
ar thin to thick sands over glacial till.

Bedrck is composed of cometent, har andesite, and basalts. Depth
to bedrck is grater than 8 feet.

Typically, Ladtype 69 occur on gentle, high elevation flats near
recent volcaic cinder cones, with slopes less than 30 percent.

This landtype ranges in elevation frm 3700 to 4300 feet and supports
Site Class IV and V Douglas-fir. .

The Ladtyp is excessively drained. Permability is very rapid in the
surface soils and very rapid in the subsoils.

~.
.
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Rage of Prfile Characteristics of Ladtype 69

Litter: Needles, leaves, twigs, and decomposing organic matter.
1 inch thick.

Surface
Layers:

Black to dark bro sands; single grain; nonsticky,
nonplastic; pH rages frm 6.0 to 6.5; 72 to 100+
inches thick.

43



HAPPING UNIT 71

Happing Unit 71 consists dominantly of Landtype 71 and minor amounts of
Landtype 74.

LandtyP 71 is a shallow, nonplutic landtyp derived fr residual and
colluvial materials. Surface soils ar thin sandy loas and loam.
Subsoils ar thin gravelly sandy loas, fine sandy loams t and loars.

Bedrck is comosed of comtent, har andesites and basalts. Depth to
bedrck is usually less than 3 feet.

Tyically, Ladtype 71 occurs on steep, smooth to uneven upper sideslopes
and ridges with slopes ranging from 45 to 90 percent.

This landtype ranges in elevation from 4400 to 6000 feet and supports

true fir-Mountain hemlock type vegetation.

The Ladtype is well drained. Permability is rapid in the surface soils
and rapid in the subsoils.

Litter:

Surface
Layers :

SubsQil
Layers :

~ i !,

Rage of Profile Characteristics of Ladtype 71

Needles, leaves, twigs, and decomposing organic matter.
~ to 1 inch thick.

Very dark gray to very dar grayish brown sandy loams
and 108ms; weak, fin., granuiar structur; trace to 45

percent angular gravelS and cobbles by volum; non-
sticky to slightly sticky, ~ønplastic; pH ranges from
5.0 to 6.0; 6 to 12 inches thick.

Dak bro to dark yellowish bro gravelly sandy loam
and loas; weak, fine and medium, subanguar blocky
structur; 45 to 70 percent angular gravels t cobbles
and stones by volum; nonsticky to slightly sticky,
nonplutic; pH ranges frm 5.5 to 7.0; 12 to 26 inches
thick.
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MAPPING UNIT 73

Happing Unit 73 consists dominantly of Ladtype 73 and minor amounts of
Ladtyps 82, 92 and 93.

Ladtyp 73 is a shallow to moderately deep, nonplutic landtype derived
fr residual, glacial, and volcaic material. Surface soils are thin
sandy loas and lou. Suboils ar thin to morately thick loams
raging to silt loas.

Bedrck is conied of coatent. har, andesites and basalts. Depth
to bedrck range. fr le.s than 3 feet to 6 feet.

Tyically, Ladtype 73 occurs on gentle t uneven high elevation flats and
benchs with slops less than 30 percnt. Small meadows and rock
outcrops occur wi thin this landtype.

'Iis ladtype range. in elevation fro 3800 to 5300 feet and supports
Tr fir-Mountain hemloc vegetation including Western white pine,
Logepole pine, and occasional Engelm spruce.

The ladtype is "ell drained. Peraabili ty is rapid in the surface soils
and rapid to moerate in the subsoils.

Litter:

Surface
Laers:

Subsoil
Layel" :

..

.

.

Rage of Prfile Charcteristics of Ladtype73

Needles, leave. twigs. and decomosing organic matter.
Spae to ~ inch thick.

Very dark gryish bro to dark reddish bro sandy
loa. and loa; weak, fine and very fine, granular
structur; 5 to 25 percent subanguar to rounded gravels
and cobbles by volii; nonsticky t nonplastic; pH ranges
fr 5.5 to 7.0; 6 to 9 inches thick.

Dark reddish bro to dark bro loui ranging to silt
loas; moderate, fine and medium, subanguar blocky
structur becomingmassi 'I at depth; lS to 35 percent
subangUiar and rounded grvels and cobbles by volum;
slightly sticky, nonplastic; pH ranges frm 6.0 to 6.5;
30 to 60 inches thick.
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MAPPING UNIT 74
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Happing Unit 74 consists dominantly of Landtype 74 and minor amounts of
Landtyps 44, 64 and 71.

Landtyp 74 is a moerately deep, nonplastic landtype ciri ved from glacial,
till, colluvium, and volcanic materials. Surface soils ar thin sandy
loam and gravelly or cobbly loam. Subsoils ar gravelly or cobbly sandy
loam and loarns.

BedroCK is comosed of competent, hard andesites and basalts. Depth to
bedrck rages frm 3 to 6 feet.

Tyically, Ladtype 74 occur on moderate, smoth to uneven sideslopes
of glacial origin, with slops ranging frm 35 to 55 percent slope.

This landtype ranges in elevation frm 4800 to 5500 feet and supports
Tre fir-Mountain hemlocl vegetation with lesser amunts of Logepole
pine and subalpine fir. Few scattered Douglas-fir may occur at lower
elevations.

The landtype is well drained. Permabili ty is rapid to very rapid in
the surface soils and rapid in the subsoils.

Litter:

Surface
Layers:

Subsoil
Laers :

Rage of Prfile Characteristics of Ladtype 74

Needles, leaves, twigs, and decomosing organic matter.
Spare to 1 inch thick.

Very dark grayiSh brown to dark brown gravelly or
cobbly loams and sandy lca; weak, fine, granular
strctur to massive; 10 to 45 percnt angular

gravels and cobbles by volum; nonsticky to sUghtly
sticky, nonplastic; pH range, frm 6.0 to 6.5; 10
to 16 inches thick.

Dak bro to dark yellowish bro gravelly or cobbly
sandy loas and loam; moerate, fine and medium,
subangular structur becoming massive at depth;
45 to 65 percent rounded ,angular and 

sub angular
gravels, cobbles and stones by volum; nonsticky to
slightly sticky, nonplastic to slightly plastic;
pH ranges from 6.0 to 6.5; 28 to 32(+) inches thick.
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HAPPING UNIT 75

Mapping Unit 75 consists dominantly of Ladtype 75 and minor amounts of
Landtyps 73 and 74.

Ladtyp 75 is a morately deep to deep, nonplastic soil derived frm
glacial till and volcanic materials. Surface soils ar thin gravelly ,
fine sandy lcas. Subsoils ar moderately thick to thick gravelly and

gravelly cobbly sandy loams and fine sandy loa.

Bedrock is comosed of comptent, har andesites t basalts, and volcanic
breccias. Depth to bedrck. ranges fr 4 to 8 ( +) feet.

Typically, Landtype 75 occurs on gentle, smooth to uneven glacial valley
bottoms and cirque basins with slopes less than 35 percent.

This landtype ranges in elevation frm 4500 to 5000 (+) feet and supports
Tr fir-Hountain hemlock vegetation. Small amwits of Douglas-fir may
occur at lowr elevations.

'le Landtyp is well drained but may be locally poorly drained causing

poding. Permability is rapid to very rapid in the surface soils and
rapid to moerate in the subsoils.

Litter:

Surface
Layers :

Subsoil
Layers :

-

Rage of Prfile Charcteristics of Landtype 75

Needles, leaves. twigs, and decomposing organic matter.
l~ to 2 inches thick.

Verr dark gryish bro to very dar gray gravelly
fine sandy loa aDd fine sandy loa; weak, fine,

granular structur to massive; trace to 45 percent
angular to rounded gravels and cobbles by volum;
norsticky, nonplutic; pH ranges frm 5.5 to 6.5;
11 to 18 inches thick.

Dark brow to dark grayish bro gravelly and

gravelly cobbly sandy loam; weak, fine, sub 
angular

blocky structur becoming masive with weak to
moerate comaction; 35 to 70 percent sub angular
and rOwided gravels, cobbles, and stones by volwi;
nODsticky, Donplastic; pH ranges from 5.0 to 7.0;
37 to 78 inches thick.
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HAPPING UNIT 81 I
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Happing Unit 81 consists dominantly of Ladtype 81 and minor amunts of
Ladtyps 71 and 91.

Landtyp 81 is a shalow, nonplastic landtyP derived frm black volcanic
sands and cinders. Surface soils ar thin loay sands. Subsoils ar
thin grvelly loamy sands.

Bedrk is composed of comtent har to moderately hard volcanic
materials including andesites and basalts. Depth to bedrck is usually
less than 3 feet.

Tyically, Ladtype 81 occur on moerate to steep, smooth to uneven
sideslopes and ridges in aras adjacent to recent volcanic activity.
This landtye contains up to 30 percnt surface rock. Slopes are
grater than 40 percent.

'Iis ladtyp ranges in elevation from 4300 to 5000 feet and supports
Tr fir.-Mountain hemlock vegetation along with Lodgepole pine. Site
Class for Logepole pine is VI and VII where measurd.

The Landtype is excessively drained. Permabili ty is very rapid in
the surface soils and very rapid in the subsoiis.

Rage of Prfile Characteristics of Ladtype 81

Litter: Needles, leaves, twigs, and decoposing organic matter.
Spare to 1 inch thick.

Surface
Laers :

Black loay. sands; single grain; trace of anguar and
subangular gravels and cobbles; nonstick, nonplutic;
pH ranges fro 6.0 to 6.5; 3 to 7 inches thick.

Subsoil
Layers :

Dark brown to dark yellowish bro loa fine sands
and gravelly loa sands; massive; 20 to 60 percent
angular and subanguar gravels and cobbles by volum;
nonsticky, nonplutic; pH ranges frm 6.5 to 7.0;
22 to 31 inches thick.
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HAPPING UNIT 82

Happing Unit 82 consists dominantly of Landtype 82 and minor amounts of
Ladtyps 81 and 85.

Ladty 82 is a shallow to moderately deep landtype derived from black
volcaic sands and residuum. Surface soils ar thin to moderately thick
sands. Subsoils ar thin to moderately thick sands and loam sands.

Bedrck is comosed of cometent, har andesites and basalts. Depth to
bedrck ranges frm leas 

than 1 foot to grater than 5 feet.

Tyicaly, Ladty 82 occurs on flat, benchy, lava flows near aras
of recent volcanic acti vi ty . Up to 35 percent rock outcrop. occurs wi thin
this maping wii t . Slops ar less than 30 percnt except for small
steep pi tchea on benches.

This landtye ranges in elevation frm 4000 to 4500 feet and supports
True fir-Mountain hemlock vegetation. Lodgepole pine is cOln
following fires. Site Class for Lodgepole pine is VI and VII where measurd.

The Ladtye is excessively draned. Peiiabili ty is very rapid in the
surface soils and very rapid in the subsoil..

Range of Prfile Characteristics of Ladtyp82

Litter: Needles, leaves, twigs and decomposing organic matter.
Spare.

Surface
Laers :

Black sands and coare sands; single grain; trace
subangular gravels and cobble; nonsticky, nonplastic;
pH ranes fr 6.0 to 7.0; 16 to 40 inches thi ck ·

Subsoil
Layers :

Dark brown to black loam sands and sands; massive;
trace of subanguar gravels, cobbles, and stones;
nonsticky, nonplastic, pH 6.0 to 7.0; 10 to 20 inches
thick.
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MAPPING UNIT 85

Mapping Unit 85 consists dominantly of Landtype 85 and minor amunts of
Ladtype 82.

Ladtype 85 is a deep to ver. deep, nonplastic landtype derived from
black volcaic sands and cinders. Surface soils ar thin sands. Subsoils'
ar thick sands and cinders.

Bedrock is composed of cometent, hare andesites and basalts. Depth to
bedrock is usually grater than 8 feet.
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Tyically, Ladtype 85 occurs on gentle, high-elevation flats near areas
of recent volcanic activity. Slops are usually less than 15 percent.
In aras devoid of vegetation and favorable to high winds, sand
''blow-outs'' occur.

This landty rages in elevation fr 3700 to 4500 feet and supports
True fir-Mountain hemlock vegetation. Lodgepole pine is common
following fires. Lodgepole pine Site Class is VI , VII where measured.

nie Ladtye is excessively drained. Permability is very rapid in the
surface soils and very rapid in the subsoils.

Rage of Prfile Characteristics of Ladtype 85

Litter: Needles, leaves, twigs and decomposing organic matter.
Sparse to ~-inch thick.

Surface
Laers :

Subsoil
Laers :

Black angular sands; single grain; nonsticky, non-
plastic; pH ranges fr 6.0 to 6.5; 2 to 8 inches thick.

'i
I
,

Very dark grayish brown to black angular sands. Angular
cindery sands and cinders; single grain; nonsticky,
nonplastic; pH ranges frm 6.5 to 7.0; 81 to 120(+)
inches thick.
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MAPPING UNIT 91

Mapping Unit 91 consists dominantly of Landtype 91 and minor amounts of
Landtypes 71 and 81.

Ladtype 91 is a shallow, nonplastic landtype derived from volcanic ejecta,
residual and colluvial materials. Surface soils are thin cobbly sandy
loam. Subsoils ar thin cobbly stony loas and sandy loam.

Bedrock is composed of comptent, har andes! tes and basalts. Depth to
bedrock is usually less than 3 feet.

Tyically, Landtye 91 occur on steep, smooth to moderately dissected
sideslopes and ridges with slopes greater than 55 percent.. Up to 30
or 40 percent stones and cobbles may be found on the soil surface.

This landtye rages in elevation frm 4500 to 6000 feet and supports
True fir-Motain hemlock vegetation.

The landtye is excessively drained. Permability is rapid to very
rapid in the surface soils and rapid in the subsoils.

Rage of Prfile Characteristics of Ladtype 91

Litter: Needles, leaves, twigs and decomposing organic matter.
1 to 2 inches thick.

Surface
Layers :

Very dark grayish bron, gravelly or cobbly sandy
loams; weak, fine, granuiar structure; 40 to 70 percent
rounded subangula gravels, cobbles and stones by volum;
nonsticky, nonplastic; pH ranges from 5.5 to 6.5;
8 to 12 inches thick.

Subsoil
Layers :

Dar bro, gravelly or cobbly stony sandy loam
and loas; massive; 40 to 80 percent rounded to
subangular gravels, cobbles, and stones by volum ;
nonsticky, nonplastic; pH ranges frm 6.5 to 7.0;
14 to 24 inches thick.
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HAPING UNIT 92

Mapping Unit 92 consists dominantly of Ladtype 92 and minor amounts of
Landtyps 91 and 93.

Landtyp 92 is a shallow to moderately deep, nonplastic landtype derived
fr volcaic ejecta (pumice and ash) and glacial till. Surface soils '
are thin deposits of pumice and ash. Subsoils are thin to moderately
thick gravelly or cobbly sandy loam and loams.

Bedrck is composed of competent, har andesite and basalt. Depth to
bedrck ranges from less than 3 feet to 6 feet.

Typically, Ladtype 92 occurs on high elevation glacial flats and benches
wi th slopes less than 35 percent. Up to 30 -percent rock outcrop occurs
wi thin the mapping unit.

This landtype ranges in elevation from 4300 to 6000 feet and supports
Tre fir-Hountain hemlock vegetation with some Lodgepole pine and
Western white pine. Site Class foX' Pacific Silver Fir is III, Noble Fir
iV, Mountain hemlock V and Lodgepole Pine VI, where measurd.

The Ladtype is excessively drained. Permability is very rapid in the
surface soils and rapid to slow in the subsoiis.

Rage of Profile Characteristics of Ladtype 92

Litter: Needles, leaves, twigs and decomosing organic matter.
Sparse to 1 inch thick.

Surface
Laers :

Strong brown to light yellowish bro pumice and ash;
single grain; nonsticky, nonplutic; pH ranges frm
6.0 to 7.0; 11 to 26 inches thick.

Subsoil
Layers :

Very dark grayiSh brown to dark yellow ish bron gravelly
or cobbly sandy loa and loam; weak (localy moderate),
fine and medium subangular blocky structur becoming
massi ve, moderate to strong compaction at depth; 45 to
75 percent rounded to subangular gravels, cobbles, and
stones by volum; nonsticky, nonplastic; pH ranges
6.0 to 7.0; 29 to 59 inches thick.
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HAPPING UNIT 93

Happing Unit 93 consists dominantly of Landtype 93 and minor amounts of
Landtyes 92 and 95.

Ladtyp 93 is a moderately deep to deep, nonplastic landtye, derived
fr volcanic ejecta (pumice and ash), glacial till, and colluvium.
Surface soils ar thin deposits of pWlice and ash. Subsoils are
moerately thick to thick gravelly sandy loams and loam.

Bedro is composed of comtent, har andesites and basalts. Depth to
bedrck ranges from 3 feet to grater than 6 feet.

. Tyicaly, Landtype 93 occur on high elevation glacial flats and
terrces with slopes less than 40 percent.

'nia landtye ranges in elevation frm 40.00 to 5800 feet and supports
Tre fir-Mountain hemlock vegetation. Occaional Douglas-fir may be
present at lower elevations. Site Class III to V Pacific Silver Fir,
where measurd.

The Ladtype is well to excessively drained. Permabilltyis very
rapid in the surface soils and rapid to slow in the subsoils.

Rage of Prfile Characteristics of Ladtype 93

Li tter : Needles, leaves, twigs and decomposing organic matter.
1 to l~ inches thick.

Surface
Layel" :

Dark yellowish bro, strong bron, and very dark gray,
pumce and ash; single grain; nonsticky, nonplastic;
pH ranges 6.0 to 7.0; 18 to 26 inches thick.

Subsoil
Layers :

Verr dak grayish bro to dark yellowish bron gravelly
sandy lO8ms and loa; weak, fine and medium, subangular
blocky structur becong massive with moderate to strng
compaction at depth; 50 to 75 percent rounded to
subangular gravels, cobbles, and stones by volum;
nonsticky to Slightly sticky, nonplastic; pH ranges from
6.0 to 7.5; 29 to 102 inches thick.
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MAPPING UNIT 94

Mapping Unit 9'4 consists dominantly of Ladtye 94 and minor amounts of
Ladtyps 91 and 95.

Ladtype 94 is a moderately deep, nonplastic landtype derived from volcanic
ejecta (pUlice and ash), glacial till, and colluvi\Di Surface soils ar
thin to moerately deep deposits of pumce and ash. Subsoils ar moder-
ately thick gravelly sandy loams and 108ls.

Bedrck is comosed of cometent, har andesites , basalts and volcaic
brecciu. Depth to bedrock ranges from 3 to 6 feet.

Tyically, Ladtype 94 occurs on moderate, smooth to uneven glacial sl.opes
of 35 to 60 percent.

This landtye ranges in elevation frm 4500 to 
6000 feet and supports

Tre fir-Mountain hemlock vegetation.

The landtype is well to excessively drained. Permabili ty is very rapid
in the surface soils and rapid in the subsoils.
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Range of Profile Characteristics of Ladtype 9~

Litter; Needles, leaves, twigs, and decomosing organic matter.
~ to l~ inches thick. .

Su:face
Laers :

Yellowi.sh brown to strong bron pumice and uh; single

grain; nonsticky. nonplastic; pH ranges from 6.0 to 7. 0;
20 to 41 inches thick.

Subsoil
Layers :

Br to dar bron gravelly sandy loa and loams;
massi ve; 50 to 70 percent rounded to subangular graveiS,
cobbles, and stones by volum; nonsticky to slightly
sticky, nonplutic; pH ranges frm 6.0 to 7.0; 20 to 31
inches thick.

i

I

I

I,



,
I
I

HAPPING UNIT 95
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Mapping Unit 95 consists dominantly of Landtype 95 and minor amounts of
Landtypes 93 and 94.

Landtye 95 isa deep to very deep, nonplastic landtype derived frll
volcanic ejecta (pumice and ash), glacial till, and alluvium. Surface
soils ar thin deposits of pumice and ash. Subsoils ar thick to ftry
thick gravelly sandy loams and loams.

Bedrck is composed of competent, hard andesites, basalts, and voicanic
breccias. Depth to bedrck is greater than 8 feet.

Tyically, Landtype 95 occurs along glacial troughs, valley bottom.
and som cirque basins with slopes less than 35 percent.

This landtyp ranges in elevation from 4500 to 5500 feet and supports
True fir-Mountain hemlock vegetation with occasional DouglaS-fir at
lower elevations. Site Class for Mountain hemlock is III, Noble fir lV and
Douglas-fir V, where measurd.

The landtye is well drained. Permability is very rapid in the surface
soils and rapid to moderate in the subsoils.

Range of Profile Characteristics of Landtype 95

Li tter : Needles 9 leaves, twigs and decomposing organic 1Iter.
1 to 2 inches thick.

Surface
Layers:

Strong brown to yellowish brown pumice and ash ¡single

grain; nonsticky, nonplastic, pH ranges from 6.0 to 7.0;
20 to 26 inches thick.

Subsoil
Layers :

Dark brown to very dark grayish bron gravelly sandy
loams and loams; weak, fine, subangular blocky structur
becoming massive, moderately compact at depth; 40 to
65 percent, rounded andsubangular gravels, cobbles, aDd
stones by volum; nonsticky to slightly sticky, non-
plastic; pH ranges frm 6.0 to 6.5; 76 to 120+ inches
thick.
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APPENDIX I

CLIMATE

.
I
..
.
.

This appendix contains a brief narrative description of the climate
of the Soil Resource Inventory survey area. Also included in this .
appendix are tables of Average Mean Monthly Temperaturs and
Prcipitation Data9 Average Monthly Snow Survy Measurments. and
an Isohyetal Map of the survey area.
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CLIMATE lI

The climate of the Willamtte National Forest is influenced by the position

and intensity of high and low pressur systems over the North Pacific Ocean

and by variation in topography. Moist maritime air masses moving from west

to east provide a grat deal of moistur for the western slope of the

Cascade Range. Although precipitation amounts var gratly throughout the

forest, the general pattern is similar. Precipitation is lowest in the

major valley bottoms and increases as elevation incrases. Conversely,

temprature averages are higher in the maj or valley bottoms and decrease

with incrasing elevation. Prcipitation varies from 40 inches on the

western boundar valley bottoms to 140 inches on the higher ridges. Most

of "the precipitation falls in the 5 months. November through Mar. Most

of the precipi tat ton falls as rain in the valley bottoms and as snow above

4,000 -fet elevation. Temperature variations range from a recorded winter

low of -lSoF at Santiam Pass to a recorded summer high of 1120F at Oakridge

Rager Station. The lowest recorded mean Januar temperatur is 22. SOF

(1969) at Santiam Pass. The highest recorded mean August temperatur is

o72.8 F (1967) at Detroit Dam.

Winter Conditions: During the fall and winter9 low pressur centers form

in the North Pacific Ocean. Counterclockwise air circulation around these

low pressur systems result in a prevailing southwesterly air flow. This

results in a wet season from mid-October through mid-ApriL. Between 40

and 59 percent of the total precipitation falls during the 3 winter months.

December through Februa, and 20 to 25 percent during the fall months.

11 Gilbert L. Sterns, Climate of the States; Orgon, U. S. Weather Bureau,
Washington, D.C., No. 60-35, Februar 1960
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The forced ascent of the air masses frm the west causes them to give up

moistur. Since the rain-bearing potential of these marine winds has

alrady been gratly reduced by passage over the Coast Range, the precipi-

tation on the west slope of the Cascades is only from one-half to two-thirds

as grat as for the Coast Range.

Snowfall is the heaviest in the State in the higher levels of the Cascades.

Fl'the limited records available for these aras it appear that annual

average total snowfall ranges fr 300 to 550 inches. Snow coure averaes

show that above 4500 feet, on-the-grund snow 
depths are approximately 60

to 100 inches and persist frm early December to the latter part of April.

On peaks above 7000 feet some snow persists in glacial form the year around.

Flooing occurs during some winters in the major valleys due to a combina-

tion of: (1) moderate to heavy snowack on the west slope and 

summit of

the Cascades; (2) a period of several days of moderate to heavy rain; and

(3) war southerly winds. Except for periodic flooding during som winters,

annua peak stream discharge occurs between April and June ,the period of

most rapidly melting snow. Hoderate to heavy rains falling on a heavy

snowpack constitutes a major flood threat.

Summr Conditions: Duing mid to late spring, low pressur centers move

fuher norh and ar gradUally replaced by high pressur systems with

their clockwise circulation of air, resuiting in a prevailing northwesterly

flow of air. The air becoms warmr and dryer as it moves inland resulting

in a dr season beginning in late spring ed reaching a peak in sumr.

Only 6 percent of the annual average precipitation occur during the sumr

moths and just 20 to 25 percent occurs during the spring months. The hottest

60
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weather, lowst relative humidity and gratest danger of forest fires occur

.
~
lI

.
~.
-
~
..

during periods of easterly winds.

The Western Cascades have a norml dry period each sumr. Damaging drought

conditions result when the dry period begins too early in the spring. "A

marked deficiency in moistur during spring and early summer results in poor

survi val of tree seedlings, grass seedings, and an extended fire season.

Occasionally, extremely low humdities will occur in the Western Cascades

during sumr and early fall. Humidities as low as 10 to 20 percent may be

recoed during the warst par of the day. Evaporation rates from May lst

through September 30th range frm a low of 18 inches at Odell Lae on the

Cascade Range to 31 inches at Fern Ridge Reservoir on the valley floor near

Eugene.

Thunderstorms occur most frquently during the summer months, and each year

a considerale numer of forest fires are started by lightning strikes.

.
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APPENDIX II

GEOLOGY

This appendix contains a brief narative description of the
Generalized Geology of the Soil Resource Inventory ara.
Also included in this appendix is a Generalized Bedrock Map
of the surey area.

nie reader is encouraged to consult the State of Oregon. Dept.
of Geology and Mineral Industries. Portland, Orgon. and various
lUi versi ties wi thin the ara to secur the most recent and
up-to-date geologic mapping of the Cacade Range.
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GENERALIZED GEOLOGY OF THE SURVEY AREA 11

The surey- ara lies wi thin the Cascade Mountain Range and extends from low

hills near the Willantte Valley floor to the crest of the Cascade Range.

Elevation ranges frm near 900 feet on the western boundar to over 10 ,000

feet at the summit of Mt. Jefferson. Most of the survey area lies below

5500 feet in elevation. Thre major drainage systems (Willamtte, McKenzie,

and Santiam) have all or part of their headwaters within the boundaries of

the surey area.

The Cacade Range is asymmetrical in cross-section, and is divided into two

physiographic divisions; the High Cascades, and the Western Cascades. The

crest of the Cascade Range is called the High Cascades and is located near

the eastern boundary of the mountain range. The High Cascades are charac-

terized by gentle constructional volcanic slopes. In contrast. the Western

Cascades, which form most of the western slope of the Cascades. ar deeply

dissected.

The High Cascades are characterized by prominent volcanic cones resting on

a plateau of lava flows and shield volcanos. Consequent drainage has

developed on the constrctional volcaic slopes. Glacial acti vi ty has

moified many of the volcanic cones, formd lakes. deposited till on the

11 The reader is encouraged to consult the following publications for
detailed geologic information.

Beaulieu, J. D. -, 1971, "Geologic formations of Western Oregon," Bulletin
70, State of Orgon, Dept. of Geology & Mineral Industries.

Baldwin, E.M., 1964, "Geology of Orgon," University of Orgon.

Peck, D.L., Griggs9 A.B., Schlicker. H.G., Wells, F.G.. and Dole, H.M.,
1964, Geology of the Central & Northern Parts of the Western Cascade
Range in Orgon: U. S . Geo1. Survey Prf. Paper 449.

Con
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plateau, and widened and deepened most of the stram valleys. Recent volcanic

activity hu left deposits of volcaic ash. sands. cinde1". and pumce in

may aras of the High Cascades.
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The Western Cascades are characterized by a dendritic drainage pattern

developed on tertiar volcanic rocks. Steep nar stram valleys are.

separated by acute ridges. Most major stram valleys have been glaciated,

at leut in their upper parts. Glacial cirque basins aN comm above

4.500 feet elevation and intracanyon lava flows have flowed dow some .

stNam valleys foring low, flat-topped mesas.

Detailed geologic information concerning the Cascade ltange. and the surey

ara in paricular, ia in short supply. Formations ar not well defined,

and ar distinguished only by broad 11 thologic differences. Prcise

contacts, for the most par, ar difficult if not impossible to locate.

Ages for formtions and units are based on fossil leaves and broad strati-

graphic relationships. For this reason, the following discussions will

deal only in a genera way with the major units and formtions occurring

wi thin the surey ara.

WESTERN CASCADES

LITTLE BUTTE VOLCANIC SERIES:

The Little Butte Volcanic Series is composed of som of the oldest rock

found in the survey aNa. The age ranges frm early Oligocene to early

Miocene. This series is composed of non-marine volcanic rocks consisting

of various kinds of reddish colored volcaic tuffs. lapilli tuffs, welded

tuffs, breccias, and less abmidàt flows and smal intrusions of andesite.

olivine andesite, and olivine basalt. Baaltic and andesitic flow rock
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mae up no more than 25% of the series.

gently deformd with low dip angles.

Generally, this series is only

Generally. the volcanic rocks ar moderately har to soft and ar sligb,tly

fracturd to massive. When expsed to weathering. they tend to spall and

break dow easily. In constrast, the flow rock and intrui vas are moderately

hard to har, highly fracturd. and resistant to weathering.

Locally, the rock materials of the Little Butte Volcanic Series have been

altered by devitrification and propylitization to a grenish color. These

rock materials range frm har to saproli tic and tend to be massive and

give rise to some of the most unstable materials in the survey aria. Deep

colluvial and residual soils developing on moderate slopes from these

materials ar usually high in clay content, COhesive, with rotational and

translational failurs com in both the soil and bedrck materials. On

steep slops, an intense dissection pattern usually develop a, attesting to

the massive natur of the bedrck. Suspended sediment derived fr the

erosion of soil and bedrck materials from aras of grenish tuffs and

breccias tend to stay in suspension for long periods of time.

SARDINE FORMTION:

The Sardine Formtion is composed of various kinds of andesitic and basaltic

flow rock, pyroClastic tuffs and breccias, tuff breccias of mud flow origin,, .
and volcanic sedimentar rocks. The age ranges from mid-Miocene to late

Miocene. The reported average thickness of the formtion is 3,000 feet.

In general. the bedrck materials within the Sardine Formtion are less

altered. and exhibit grater stability than those found in the Little Butte

Volcaic Series. The flow rock is moerately har to hard,. highly fracturd

and cotent. The tuffaceous volcanic rocks range frm moderately har to

71
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soft, and are moderately to slightly' fracturd and generally competent.

Soils forming from materials of the Sarine F ormation tend to be less clayey

and more stable than those developing frm the Little Butte Volcanic Series.

In the field, it was very difficult, if not imposs ib le, to dis tinguish between

the Upper Little Butte Series and Loer Sardine Formation.

During the course of field work. deposits of siltstone were found that the

author feels may be significant in the furher refinement of the geOlogic

history of the Cascade Range. The siltstone was found intermittently

throughout the survey area at the contact between the Sarine and Cascan

Formtions. The materials were nearly always flat-lying, thin-bedded, and

very similar in color and textur.

CASCADE OR CAS CAN FORMATION:

The rocks of the Cascan Formation mae up the crest of the Cascade Range.

These rocks are comosed of porous and porphyritic, gray to black andesite

and basalt lava flows. These sam rocks comprise the intracanyon lava flows

found in the Western Cascades. The age of the Cascan Formation ranges from

early Pliocene to Recent. The rocks ar uniform in composition, undeformd,

hard, moderately to highly fractured. competent, and modified by glaciation.

In contrast to the Little Butte Series and Sarine Formation, the topography

of the Cascan FormatiOn is constructional rather than eroional.

RECENT VOLCANICS:

The rocks and surficial deposits of the Recent Volcanics are the youngest

materials found within the survey 'area. In contrast to the Cascan Formtion,

the Recent Volcanics ar post-glacial and consist of recent lava flows. ash.

sand, cinders, and ,pumice deposits.
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The bedrock 1Iterials of the Cascan Formation and Recent Volcanics are very

stable but in contrast, the surficial deposits of ash. sand, cinder and

pumce are essentially cohesionless and may ravel badly on steep slopes

when disturbed.

GLACIATION:

The High Cascades and upper reaches of the Western Cascades have been modified

by glaciation. Ht. Jefferson. Ht. Washington. and the ThNe Sisters are

still being sculpturd by glaciers today. Cirque basins. hanging valleys,

paternoster lakes, and glacial grves and striations ar some of the

glacial featurs readily discernible at the present time.

From field studies of the soil and bedrck materials of the High Casacdes, it

appear that after the initial outpourings of lava and fomation of mountains

such as Mt. Jefferson, Mt. Washington. and Three Sisters. the area was

repeatedly glaciated. Following the retreat of glacial activity. a second

period of volcanic activity ensued. Pumice frm Mt. Mazama (Crater Lae), and

deposits of ash, sands. and cinders fl' local cinder cones buried pre-existing

soils developd in glacial materials. Recent lava outpourings occurd in the

McKenzie Pass ara. All of these surficial deposits overlie existing soils

and display very little or no soil development themselves.
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ENGINEERING TEST DATA

This appendix contains the Engineering Laoratory Test Results
of the soil materials frm selected landtyes wi thin the Soil
Resoure Inventory survey ara.

All soil material testing and commnts made on test results forms
Were made by the Engineering Material Section, Willamtte National
Forest.

The laboratory test data presented in this appendix is intended
to be used as a guide and indicator for planning puroses only.
The test samples were collected at the landtype type locations.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 12

Location: SE~, SE~, Sec .11, T .10 S,R.5 E Mechanical nalvsis Hvdrometer nalvsis

DepÜ, ~ 7 - 55" Sieve Size % Passing Sieve Size % Passing

Liquid Limit: N. P. 3 - #20 55.79

Plasticity Index N.P. 2 1/2 - 41=40 52 86

Maximum Density - D.c.f. 86.3 2 100.0 41=60 49.92

Optimum Moisture - % 30.3 1 1/2 81.0 41=100 46 .04

SDecific Gravity. #10(-) only 2.76 1 78.0 41= 00 40. ó4

1/
;

95% 13.4 3/4 74.0 Dia. MM -

California Bearing Ratio 90% 7.4 1/2 74.0 O. 0335 1809

85% - 3/8 73.0 0.0218 1? q'~

DR 6.5 4;4 69.0 n Ol?R 8 92

Resistivity - ohm cm 2 532 4HO 59.0 0.0092 5.48

Classification Mechanical #40 38.0 0.0065 3.76

AASHO A-l-blo) A-4 lo) 4HOO 2S .0 onn1.? n 1?

UNIF lED SM-d GN-d 41=200 . 18.H

Remarks: This material is a poorly graded, silty sand with fair drainage characteristics.
It should have fair value as a subgrade except when subjected to frost and should exhibit
fair workability as a èonstruction material. The soil has poor erosion resistance and
care should be taken in design of drainage structures. Material breaks down when sat-
urated as shown by hydrometer analysis.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS I
Landtype No. 13 I

Location: SW~.SE~ Sec. 29. T .14 S..R.6 E Mechanical na1ysis Hydrometer na1 ysis

Depth: 0-125" :; ieve Size '70 Passim! Sieve Size '70 Passing

Liquid Limit: N .P. 3 - 4F20 41.83

Plasticity Index N.P. 2 1/2 - 4/:40 34 . 84

Maximum Density - p.c.f.
79.9 2

- 4/:60 28.74

Optimum Moisture - %
31.8 1 1/2 100 . 0 4/:100 23.69

Specific Gravity. #10(-) only 2.66 1 92.0 4F2 00 18.45

26.1 80.0
i/

95% 3/4 Dia. MM -

California Bearing Ratio 90% 12.0 1/2 74.0 0.0362 8.61

85% 3/8 72.0 0.0233 5.29

oH
5.4 4/:4 63.0 0.0136 3.08

Resistivity - ohm em 22,905 4FiO 50.0 0.0097 0.31

Classification Mechanical 1-_ 4/:40 31.0

AASHO A-l-b(o) A-l-b(o) #100 19.0

UNIFIED SM-d SM-d 4/:200 13.3

I
I

I

I

I

I

I

I

I

I

Remarks: This material is a poorly graded, silty sand with fair drainage characteristics.

It should have fair value as a subgrade except when subjected to frost and should exhibit
fair workability as a construction material. The soil has poor erosion resistance and I
care should be taken in design of drainage structures.

11 Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. l4A

Location: NW~,NW~. Sec. 23. T.l 9S. R.4 E. Mechanical nalysis Hvdrometer nalvsis

De1Jtn: 0-2011 :) ieve Size % Passing Sieve Size % Passiru

Liauid Limit: 44.7. 3 #20 73.11

Plasticity Index N.P. 2 1/2 4/:40 66.30

Maximum Density - P. c.f. 87.1 2 4/:60 60 . 72

Ontimum Moisture - % 28.2 1 1/2 100.0 1/: 0 0 55.82

Specific Gravitv. #10(-) on1v 2.62 1 97.0 1/: 00 50.79
1/

95% 9.5 3/4 97.0 Dia. MM - j

California Bearing Ratio 90% 5.6 1/2 97.0 0.0311 40.46

8S% 3/8 97.0 0.0201 36.36

pH 5.4 4/:4 94.0 0.0121 28.17

Resistivity - ohm cm 15 , 000 1/: 0 79.0 0.0086 24.64

Classification Mechanical ~~ . 4/40 61.0 0.0061 21.91

AASHO A-5 (0) A-S(o) 1/:00 52.0 0.0031 15.76

UNFIED SM-u ML 4/:200 48.1 0.0013 10.29

Remarks: This material is a silty sand or silt-sand mixture with very poor drainage
characteristics and is somewhat plastic. It should have fair value as a subgrade
except when subjected to frost action. Fair workability as a construction material.
The soil has poor erosion resistance and care should be taken in des i gn of drainage
structures.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS I

Landtype No. l4B
I

Location: NW~,NW~,Sec. 23, T. 19S,R.4 E. Mechanical na1vsis Hvdrometer nalvsis

Deptb: 20-98" Sieve Size % Passing Sieve Size % Passing

Liquid Limit: 51.4 3 #20 64 . 60

Plasticity Index N .P. 2 1/2 100.0 ifF40 61. 28

Maximum Densitv - p.c.f. 85.4 2 88.0 ifF60 58.58

OPtimum Moisture - % 31. 7 1 1/2 88.0 ifFlOO 55 .88

Specific Gravitv. ifFlO(-) only 2.67 1 86.0 ifF200 52.69
i/

95% 5.6 3/4 85.0 Dia. MM -

California Bearing Ratio 90% 2.3 1/2 84.0 0.0287 45 85

,

3/8 39.7585% 82.0 0.0189

pH 5.0 ifF4 78.0 0.0113 33.66

Resistivitv - ohm cm 14,323 ifFlO 70.0 0.0081 29.90

Classification Mechanical ifF40 45.0 0.0059 25.64

AASHO A-2-5 (0) A-5 (1) #100 33.0 0.0030 19.29

UNF lED SM-u SM-u #200 27.8 0.0012 13 .45

I

I

I

I

I

I

I

I

I

I
Remarks: This material is a silty sand or silt-sand mixture with very poor drainage
characteristics and is somewhat plastic. It should have fair value as a subgrade
except when subjected to frost action. Fair workability as a construction material.
The soil has poor erosion resistance and care should be taken in design of drainage
structures.

I

Soil breaks down when saturated as shown by hydrometer analysis. I

I

i

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 15

Location: NE\.NE~. Sec .31. T. 16 chanica1 na1 sis H drometer na1 sis

Size % Passi Sieve Size % PassiDe tb: 21:-120"

Li uid Limit: N.P. 3 #20

Plasticit Index N.P. 2 1/2 1/:40

Maximum Densit .c.f. 106.3 100.0 1/:602

o timum Moisture - % 17.4 1 1/2 1/:100 16 876.0

S ecific Gravit 72.0 1/: 00 8.2.68 1

71.0
1/

Dia. MM -95% 3/4

1/2

3/8 0.02 2

California Bearing Ratio 90% 66.0 0.0 0

62.085%

H 6.6 1/:4 53.0 1

Resistivit - ohm cm 6 871 1/: 0 45.0 0.0088 12.

Classification Mechanical 1/:40 32.0 0.006

AASHO A-l-b 0 A-l-b 0 1/:00

1/:200

24.0 o.

18.0UNFIED GM-d GW -Gl1

Remarks: This material is a silty gravel with poor drainage characteristics and should
make good subgrade. The soil has a medium frost action potential and a good erosion
resistance whan used as drainage structure.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 16A

Location: swt. SEt. Sec. 11. T. 16 S. . R. 5 E Mechanical nalvsis Hydrometer nalvsis

Depth: 0-27" Sieve Size % Passing Sieve Size % Passing

Liauid Limit: N.P. 3 - #20 38 .04

P1asticitv Index N.P. 2 1/2 - 1/:40 31. 96

Maximum Densitv - D.c.f. 84.2 2 - 1;60 27.41

ODtimum Moisture - % 29.6 1 1/2 100.0 4/:100 23.37

Specific Gravity. 1/:10(-) only 2.60 1 90.0 1nOO 19.23

12.4 83.0
1/

95% 3/4 Dia. MM -

California Bearing Ratio 90% 9.8 1/2 76.0 0.0358 11.85

85% 3/8 71.0 0.0229 8.53

pH' 6.6 1/:4 61.0 0.0135 4.82

Resistivity - ohm cm 22,905 #10 46.0 0.0096 2.89

Classification Mechanical . #40 27.0 o . 0068 0.57

AASHO A-l-a (0) A-l-b(o) 1;100 19.0

UNFIED SM-d SN-d 1/:200 14.8

Remarks: This material is a poorly graded, silty sand with fair drainage characteristics.
It should have fair va i ue as a subgrade except when subjected to frost and should exhibit
fair workability as a construction material. The soil has poor erosion resistance and
care should be taken in design of drainage structures.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 16B

Location: SW~, SE~,Sec. 11, T. 16
S.,R.5 E ~chanica1 nalvsis Hvdrometer na1vsis

Dept:h ~ 27-90" :;ieve Size % Passim! Sieve Size % Passing

Liquid Limit: 57.6 3
- 4t20 30.73

Plasticity Index 11.0 2 1/2 - 4/:40 27.07

Maximum Densitv - D.c.f. 94.3 2 100 .0 4f:60 24.68

ODcimum Moisture - % 25.6 1 1/2 89.0 4/:100 22.57

SDecific Gravitv. 4/:10(-) on1v 2.70 1 86.0 4/: 00 20.32

10.1 3/4 79.0
1/ ,

95'70 Dia. MM -

California Bearing Ratio 90% 5.5 1/2 72.0 0.0354 7.88

85% - 3/8 64.0 0.0225 6.09

DH
6.6 4/:4 48.0 0.0131 4.70

Resistivitv - ohm em
- 4/10 35.0 0.0094 3.32

Classification Mechanical .. . 4/40 23.0 0.0067 1.93

AASHO A-2-7(0) A-2-7(0) 4/:00 17.0 0.0033 0.19

UNIFIED GH-u GN-u 4/:200 13.3

Remarks: This material is a silty gravel with very poor drainage characteristics and
should make a good subgrade when not subject to frost action. The soil has a good

erosion resistance.

1/ Particle size computed from hydrometer readings.
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I
REPORT OF lÂBORATORY TEST RESULTS

I
Landtype No. 19

Corner Sec.' s
Location: 17.18.19.20. T. 14 S..R.6 E. Mechanical nalysis Hydrometer nalysis

Dent:i : 0-78" :;ieve Size % Passing Sieve Size ;0 'Passing

Liauid Limit: N.P. 3 - tF20 42.57

Plasticity Index N.P. 2 1/2 100.0 4l40 36.95

Maximum Density - p.c.f. 79.7 2 79.0 4l60 31.88

Optimum Moisture - % 31.6 1 1/2 75.0 4FlOO 26.72

Specific Gravitv. #10 (-) onlv 2.66 1 67.0 4n 00 20.64

3/4
1/

95% - 66.0 Dia. MM -

California Bearing Ratio 90% - 1/2 62.0 0.0364 7.67

85% - 3/8 60.0 0.0236 4.00

pH 5.4 4l4 54.0 0.0140 0.87

Resistivitv - ohm cm - tHO 46.0

Classification Mechanical 09 . #40 29.0

AASHO A-l-a(o) A-l-b(o) tHOO 20.0

UNIFIED GM-d GM-d tF200 14.9

I
I
I
I
I

I

I

I

I

I
Remarks: This material is a silty gravel with poor drainage characteristics and should I
make good subgrade. The soil has a medium frost action potential and a good erosion
resistance when used as drainage structure.

I

I

I

I
1/ Particle size computed from hydrometer readings.

I
i

82
I



i.
..
.
.
..
..
.
,

REPORT OF LABORATORY TEST RESULTS

Landtype No. 21

Location: SEt.NWt. Sec. 19, T .19 S.R.2 E Hechanical na1vsis Hydrometer nalvsis

Depth: 13 - 36" Sieve Size % Passiru Sieve Size % Passiru

Liauid Limit : N.P. 3 4F20 Rl ¿,I,

Plasticitv Index N.P. 2 1/2 100.0 1/:40 77.11

Maximum Density - p.c.f. 98.4 2 88.0 4/:60 72.50

ODtimum Moisture - % 23.5 1 1/2 88.0 1/:00 66.38

SDecific Gravity. #10(-) only 2.83 1 88.0 #200 57.33

5.9 87.0 i/
95% 3/4 Dia. MM -

California Bearing Ratio 90% 2.7 1/2 85.0 0.0278 18.87

85% 3/8 84.0 O. 0185 15.48

DH 6.6 I/:4 80.0 0.0111 12.19

Resistivitv - ohm cm 2,290 1/: 0 77 .0 o . 0080 10.21

Classification Mechanical L._ . 4/:40 66.0 0.0058 8.12

AASHO A-4 (0) A-4 (0) IHOO 53.0 0.0029 5.76

UNIFIED SM-d ML 1/:200 41.1 0.0012 3.63

Remarks: This material is a poorly graded, silty sand with fair drainage characteristics.
It should have fair value as a subgrade except when subjected to frost and should
exhibit fair workability as a construction material. The soil has poor erosion resist-
ance and care should be taken in design of drainage structures. Materia 1 breaks down
when saturated as shown by hydrometer analysis.

11 Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 22A .
Location:NEl. swl. Sec. 22. T .19 S R.2 E ~chanical ~nalysis Hydrometer nalysis

De'oU! ~ o - 8" :;ieve Size % Passing Sieve Size '70 Pa'ssing

Liauid Limit: 56.0 3 4F20 71. i, 7

Plasticitv Index 11.0 2 1/2 4l40 67.54

Maximum Density - D.c.f.
72.0 2 4l60 60.66

Oot imum Mois ture - %
35.8 1 1/2 100.0 1F100 53.05

SDecific Gravitv. 4F10(-) only
2.59 1 94.0 #200 46.09

93.0
1/

95'70 8.2 3/4 Dia. MM -

California Bearing Ratio 90% 5.0 1/2 90.0 0.0262 36.71

"'

85% 3/8 88.0 0.0174 33.01

oH
4.8 1l4 83.0 0.Ò107 29.00

Resistivitv - ohm em 4,646 1F10 77 .0 0.0078 26.04

Classification Mechanical .. . 4l40 64.0 0.0056 23.82

AASHO A-7-5(2) A-7-5 (3) #100 50.0 0.0029 17 .90

UNIFIED SM-u SM-u 1l200 42.6 0.0013 11.67

.
I
I
I
I
I
I

I

I

';
'ii,

II:

11,1 'I, 'i'
¡1'1:
1\1 i
'il i

Remarks: This material is a silty sand or silt-sand mixture with very poor drainage

characteristics and is somewhat plastic. It should have fair value as a subgrade
except when subjected to frost action. Fair workability as a construction material.
The soil has poor erosion resistance and care should be taken in design of drainage
structures. Soil is acid; estimated life of16-gage culvert pipe is 15 years Lo per-
foration.

I

I

I

11 Particle size computed from hydrometer readings.

84



-
.
-
i"

.
!

-
l

Il
l
'-

.

.

.
l

i

l
i

l
Il
-

i

REPORT OF LABORATORY TEST RESULTS

Landtype No. 22B

Loca"tion: NEt, swt, Sec. 22, T. 19 S. , R. 2 E Mechanical ;\nal ys is Hvdrometer nal ysis

DeDth: 8 - 38"+ Sieve Size ;0 Passing Sieve Size % Passing

Liauid Limit: 63.9 3 1F20 90.11

Plasticitv Index 19.0 2 1/2 1F40 85.94

Maximum Densitv - D.c.f. 82.0 2 #60 80.15

ODtimum Moisture - % 31.5 1 1/2 100.0 1FlOO 70.73

SDecific Gravitv. 1HO (-) onl v 2.59 1 97.0 1F2 00 60.86
1/

95% 8.4 3/4 96.0 Dia. MM -

California Bearing Ratio 90% 3.0 1/2 96.0 0.0247 49.99

85% 3/8 96.0 0.0162 47.24

DH 4.8 1F4 95.0 0.0099 41. 75

Resistivitv - ohm cm 29,535 1HO 93.0 0.0074 37.71

Classification Mechanical n , #40 88.0 0.0053 34.96

AASHO A-7-5(14) A-7 -5 (12 1HOO 75.0 0.0028 28.56

UNIF lED MH MH 1F200 63.7 0.0012 20.78

Remarks: This material is a "high silt'; inorganic micaceous or diatomaceous fine

sandy or silty soils, which are elastic. It makes a poor subgrade material, frost
susceptibility is high; it is highly compressible and is expansive. Drainage
characteristics are poor. It is a poor construction material. Erosion potential
is very high.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

I
Landtype No. 23

I
Location: NE~, SW~, Sec .35, T .20 S.,R.3 E ~chanical nalvsis Hvdrometer nalvsis

DeDcÙ ~ 8 - 62" :; ieve Size % Passing Sieve Size '70 Passim2:

Liauid Limit: 46.0 3 t1: 0 83.70

Plasticity Index 14.0 2 1/2 tF40 78.40

Maximum Densitv - n.c.f. 96.4 2 tF60 74.71

ODtimum Moisture - % 24.7 1 1/2 100.0 tHOO 71.35

Specific Gravitv. tHO (-) onl v 2.70 1 96.0 t1: 00 67 . 34

7.6 3/4 96.0
1/

95% Dia. MM -

California Bearing Ratio 90% 4.4 1/2 95.0 000281 61. 90

\ 85% 3/8 95.0 0.0184 54 .78

pH 5.2 tF4 93.0 0.0108 49.11

Resistivitv - ohm cm 8,907 tHo 88.0 0.0078 45.95

Classification Mechanical .. . tF40 71.0 0.0056 40.41

AASHO A-7-5(6) .A-7-5(10 tHOO 59.0 0.0028 33.29

UNIF lED ML 1-L tnoo 53.3 0.0012 25.37

-
I

I

I

I

I

I

I

I

i;

Remarks: This material is an inorganic silt and very fine sands, rock flour, silty
or clayey fine sands or clayey silts with slight plasticity. Value as a subgrade is
poor to fair, high frost susceptibility, slight to medium compressibility and expan-
sion characteristics will be found. Drainage characteristics are fair to poor.
Soil has fair workabílity as a construction material. Erosion potential is very high.

I

I

I

I

I
1/ Particle size computed from hydrometer readings.

I
!

Ii
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 25A

Location: NWt, SEt, Sec .25, T .22 S . , R.4 E !1chanical nalysis Hydrometer nalysis

Depth: o - 15" :íieve Size % Passing Sieve Size % Passing

Liquid Limit : 40.8 3 1f20 81. 98

Plasticity Index 11.0 2 1/2 1F40 76.70

Maximum Density - p.c.f. 92.6 2 #60 72.78

Optimum Moisture - % 25.0 1 1/2 . 100.0 1FiOO 68.79

SDecific Gravitv. 1HO (-) onl v 2.66 1 96.0 1f200 62.95

95% 10.6 3/4 95.0
1/

Dia. MM -

California Bearing Ratio 90% 5.4 1/2 94.0 0.0314 22.43

85% 3/8 93.0 0.0203 20.04

DH 5.4 1F4 91.0 0.0121 15.83

Resistivitv - ohm cm 14, 576 1HO 86.0 0.0086 14.01

Classification Mechanical 'T. 1 1F40 75.0 0.0062 10.99

AASHO A-7-5(6) A-7-5(6) 1HOO 67.0 0.0031 7.18

UNFIED ML ML 1f200 61.4 0.0013 3.74

Remarks: This material is an inorganic silt and very fine sands, rock flour, silty

or clayey fine sands or clayey silts with slight plasticity. Value as a subgrade is
poor to fair, high frost susceptibility, slight to medium compressibility and expan-
sion characteristics will be found. Drainage characteristics are fair to poor. Soil
has fair workability as a construction material. Erosion potential is very high.

1/ Particle size computed from hydrometer readings.
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Landtype No. 25B

REPORT OF LABORATORY TEST RESULTS

Location: NWt, SEt, Sec .25, T .22S 0 ,R.4 E Mechanical \nalv-sis Hydrometer nalysis

Depth: 15 - 75 " Sieve Size % Passi1l Sieve Size % Passing

Liquid Limit : 40.0 3 'tno 88.10

Plasticity Index 12.0 2 1/2 1/40 85.14

Maximum Density - p.c.f. 88.4 2 4F60 82.34

Optimum Moisture - % 29.2 1 1/2 100.0 4F 100 78.88

Specific Gravitv. 1/10 (-) only 2.72 1 99.0 4F200 73.78

3.0 3/4 97.0
1/

95% Dia. MM -

California Bearing Ratio 90% 1.6 1/2 96.0 0.0284 60.07

85% 3/8 94.0 0.0186 52.79

pH 6.6 4;4 93.0 0.0110 46.18

Resistivity - ohm cm 22,400 4Ho 90.0 0.0080 40.52

Classification Mechanical .. . 4F40 83.0 o .0058 34.85

AASHO A-6 (8) A-6 (9) 4HOO 76.0 0.0029 27.57

UNFIED ML ML 4;200 70.7 0..0012 20.29

88
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Remarks: This material is an inorganic silt and very fine sands, rock flour, silty

or clayey fine sands or clayer silts with slight plasticity. Value as a subgrade is
poor to fair, high frost susceptibility, slight to medium compressibility and expan-
sion characteristics will be found. Drainage characteristics are fair to poor. Soil
has fair workability as a construction material. Erosion potential is very high.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 31

Location: NEl,NEl, Sec. 7, T. 23 S..R.3 E Mechanical nalvsis Hvdrometer i\nal vsis

Dentb ~ o - 33" :jieve Size io Passing Sieve Size io Pass ins 

Liauid Limit: 30.2 3 - 4F20 34 ,,?

Plasticity Index N.P. 2 1/2 100.0 4ft40 27.R?

Maximum Densitv - p.c.f. 102.3 2 87.0 4ft60 ? 1. "q

Ootimum Moisture - % 20.0 1 1/2 . 87.0 4F100 ?O . i;¡;

Specific Gravitv. 4ftlO(-) only 2.66 1 85.0 4F200 17.C)1

1/
95% 17.1 3/4 81.0 Dia. MM -

California Bearing Ratio 90% 2.7 1/2 75.0 0.0360 11 00

85% - 3/8 69.0 0.0228 q 7?

oH 6.6 4ft4 55.0 0.0132 7.62

Resistivitv - ohm cm 6.871 4HO 41.0 0.0093 6 11 .

Classification Mechanical -- . 4ft40 27.0 0.0066 4.70

AASHO A-l-b(o) A-l-b(o) 4F 100 20.0 0.0031 () ti1

UNFIED GM-u GM-u 4F200 17 .6

Remarks: This material is a silty gravel with very poor drainage characteristics and

should make a good subgrade when not subject to frost action. The soil has a good
erosion resistance.

1/ Particle size computed from hydrometer readings.
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Landtype No. 33A

REPORT OF LABORATORY TEST RESULTS

Location: SW~,NW~, Sec .20, T .19 S., R. 2 ELchanica1 nalysis Hydrometer na1vsis

Depth ~ 5 - 24 " Sieve Size % Passi~ Sieve Size % Passiru

Liquid Limit: 38.9 3 '1/:20 53.74

Plasticitv Index 6.0 2 1/2 100.0 1140 47.19

Maximum Density - p.c.f. 101.3 2 85.0 4/:60 42.09

Optimum Moisture - % 20.6 1 1/2 75.0 4HoO 37.94

Specific Gravitv. 4110 (-) on1 v 2.59 1 74.0 4/: 00 34.31

8.4 3/4 72.0
1/

95% Dia. MM - i

California Bearing Ratio 90% 3.8 1/2 71.0 0.0256 30.20

85% 3/8 69.0 0.0169 27.83

pH 5.2 414 65.0 0.0102 24.87

Resistivitv - ohm em ~4 , 147 4/: 0 59.0 0.0075 22.85
.,

Classification Mechanical I.. . 4;40 48.0 0.0056 19 .64

AASHO A-4 (0) A-2-4(0) #100 39.0 0.0029 14.32

UNFIED GM-u GM-u 4/: 00 35.3 0.0013 8.70



REPORT OF LABORATORY TEST RESULTS

Landtype No. 33B

Center of Sections 4 & 5
Location: 'l 1 q ~ R. ? R_ Mechanical na1vsis Hvdrometer na1vsis

De;:;;th ~ 24 - 45 Sieve Size % Passiru Sieve Size % Passi~

Liquid Limit : 41.1 3 - #20 61.23

Plasticity Index 12.0 2 1/2 100.0 4/:40 56.52

Maximum DÉmsitv - p.c.f. 86.4 2 86.0 1/:60 51.59

Optimum Moisture - % 29.4 1 1/2 86.0 1/100 46 .80

Specific Gravitv. #10 (-) only 2.68 1 80.0 1/: 00 41.52

3/4
1/

,

95% 7.4 77 .0 Dia. MM -

California Bearing Ratio 90% 0.6 1/2 76.0 0.0337 28.51

85% 3/8 74.0 0.0215 25.25

pH 5.3 4/:4 69.0 0.0125 21.98

Resistivitv - ohm cm 5.404 1/: 0 64.0 o .0090 18.18

Classification Mechanical .. . 1;40 52.0 0.0063 17.44

AASHO A-2-7 (0) A- 7(2) #100 40.0 0.0031 12.38

UNIFIED SM-u GM-u 41200, 33.7 0.0013 7.32

Remarks: This material is a silty sand or silt-sand mixture with very poor drainage
characteristics and is somewhat plastic. It should have fair value as a subgrade
except when subjected to frost act.ion. Fair workability as a construction materiaL.
The soil has poor erosion resistance and care should be taken in design of drainage
structures.

11 Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

I
II

Landtype No. 35A

Center of .Sect ions 4 & 5
LChanica1Location: T. 19 S., R. 2 E. nalysis Hydrometer nalysis

Depth: o - 1411 Sieve Size % Passin2 Sieve Size % Passi~

Liquid Limit: 52.6 3 ' 1/: 0 88.12

Plasticity Index N. p 2 1/2 4140 84 02

Maximum Density - p.c.f. 81.6 2 1/:60 80.10

Optimum Moisture - % 33. 1 1 1/2 100.0 1Hoo 76.35

Specific Gravity. 4/:0 (-) only 2.6 1 97.0 4/: 00 72.61

6.4 96.0
i/

95% 3/4 Dia. MM -

California Bearing Ratio 90% 2.4 1/2 96.0 0.0290 64.84

85% 3/8 95.0 0.0187 59.89

pH 5.2 114 93.0 0.0110 53. 18

Resistivity - ohm cm 9,918 1/: 0 91. 0 O. 0080 47.87 '

Classification Mechanical . 1;40 81.0 0.0057 44.33

AASHO A-5 (4) A- 5 (4) 1; 100 72.0 " o. 0028 37.24

UNFIED MH MH 11200 68.4 O. 001 2 29. 1 3

92
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I
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I

I

I

Remarks: This material is a Ilhigh siltll, inorganic micaceous or diatomaceous fine
sandy or silty soils, which are elastic. It makes a poor subgrade material, frost
susceptibility is high; it is highly compressible, and is expansive. Drainage
characteristics are poor. It is a poor construction materiaL. Erosion potential
i s ve ry h i g h .

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 35B

Center of Sections 4 ~ 5
Location: T.19 S.. R.2 E. Mechanical nalvsis Hvdrometer na1vsis

Depth: 14 - 80" + Sieve Size % Passiru Sieve Size 70' Passi~

Liauid Limit: 60.4 3 #20 90.76

Plasticity Index 19.0 2 1/2 1/:40 86.87

Maximum Density - p.c.f. 83.2 2 #60 82.35

Optimum Moisture - % 33.8 1 1/2 1/100 77.20

Specific Gravitv. 1/:0 (-) only 2.69 1 100.0 1/: 00 72.06

3/4
1/ ¡

95% 10.0 99.0 Dia. MM -

California Bearing Ratio 90% 5.8 1/2 98.0 0.0279 61.81

85% 3/8 97.0 0.0183 54.87

pH 5.8 1/:4 94.0 0.0109 49.48

Resistivity - ohm cm 15 . 719 #10 91.0 0.0079 43.19

Classification Mechanical 4;40 83.0 0.0056 40.11

AASHO A-7-5(16) A-7-5(16) #100 74.0 0.0028 33.95

UNF lED MH :tll 1/:200 69.8 0.0012 25.47

Remarks: This material is a ''high silt", inorganic micaceous or diatomaceous fine
sandy or silty soils, which are elastic. It makes a poor subgrade material, frost
suscept ibility is high, it is highly compressible and is expansive. Drainage
characteristics are poor. It is a poor construction material. Erosion potential is
very high.

11 Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 44

Location: SE~. SE~.Sec .23. T .20 S..R.5 E ~chanical nalysis Hy.drometer ;\na1ysis

Depb~ : 3 - 54 " Sieve Size % Passi~ Sieve Size % Passi~
Liquid Limit : N.P. 3 100.0 1/: 0 36.41

Plasticity Index N.P. 2 1/2 79.0 1140 29.69

Maximum Density - p.c.f. - 2 79.0 4/:60 25.42

Qptimum Moisture - % - 1 1/2 72.0 41100 22.47

Specific Gravitv. 1/:0 (-) on1 v 2.48 1 67.0 4/: 00 19.35

3/4
i/

95% - 66.0 Dia. MM -

California Bearing Ratio 90% - 1/2 60.0 0.0381 7.69
.

85% 3/8 56.0 0.0246 4 19

pH 6.4 114 52.0 0.0143 1.05

Resistivity - ohm cm 11,318 1/: 0 42.0 0.0102 -0.69

Classification Mechanical . 4140 19.0

AASHO A-l-a(o) A-l-b (0) 1/:00 -

UNIFIED GW-GM-d GM-d 11200 5.0

Remarks: Thismaterial is a well graded silty gravel with fair drainage character-
istics and should make an excellent subgrade. The soil has a slight frost action
potential and a good erosion resistance.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 55A

Location: NW~. NEl. See .20. T .11 S.. R.5 E Mechanical nalysis Hydrometer na1ysis

Depcb: 0-10" :;ieve Size % Passing Sieve Size % Passi~

Liquid Limit: N.P. 3 - 1/:20 'iO,,1?

Plasticity Index N.P. 2 1/2 - 1/:40 LLL, t,t,

Maximum Densitv - p.c.f. 73.1 2 100.0 1/:60 39.32

Opt imum Mois ture - % 37.4 1 1/2 92.0 1/:100 34.23
",

Specific Gravity. #LO(-) only 2.52 1 86.0 1/200 28.74

12.2 83.0 1/ ,
95% 3/4 Dia. MM-

California Bearing Ratio 90% 5.2 1/2 80.0 0.0372 12.50

85%
- 3/8 77 .0 o .0240 7.86

pH 5.0 4/:4 68.0 0.0144 4.58

Resistivitv - ohm em
- 1/10 56.0 0.0101 2.74

Classification Mechanical i.. . 1/:40 34.0 0.0072 0.33

AASHO A-1-b(0) A-2-4 (0) 1HOO 20.0

UNIFIED SM-d SM.od 4/:200 13.4

Remarks: This material is a poorly graded, silty sand with fair drainage character-
istics. It should have fair value as a subgrade except when subjected to frost and
should exhibit fair workability as a construction material. The soil has poor erosion
resistance and care should be taken in design of drainage structures.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 55B

Location:NW~.NE~. Sec .20, T. 11 S..R.5 E LChanical nal YS is Hydrometer nalysis
Depth ~ 10 - 36 Sieve Size % Pas s i~ Sieve Size % Passim!

Liquid Limit: N.P. 3 - 1/: 0 47.7F.

Plasticity Index N.P. 2 1/2 - 4140 43.24

Maximum Density - p.c.f. 82.6 2 100.0 4/:60 38.56

Optimum Moisture - % 31.6 1 1/2 93.0 41100 34,02

Specific Gravity. 4FiO(-) on1v 2.62 1 87.0 4F2 00 29.50

15.8 83.0 i/
!95% 3/4 Dia. MM -

California Bearing Ratio 90% 9.4 1/2 76.0 0.0351 15 .39
,

85% 3/8 71.0 0.0229 11.83

pH 5.2 114 62.0 0.0134 9.23

Resistivity - ohm cm - 1Ho 52.0 0.0095 6.02

Classification Mechanical .. . 4;40 34.0 o .0068 3.94

AASHO A-l-b(o) A-2-4(0) 1Hoo 20.0 0.0033 0.21

UNFIED SM-d GM-d 4F200 14.2

Remarks: This material is a poorly graded, silty sand with fair drainage character-
istics. It should have fair value as a subgrade except when subjected to frost and
should exhibit fair workability as a construction material. The soil has poor erosion
resistance and care should be taken in design of drainage structures.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 55C

,

l

l;ocation:NWlxNE1- Sec.20.T.ll S. R.S E
~chanical na1vsis Hydrometer nalvsis

;

Je~Jtù ~ 36 - 52"+ :;ieve Size 70 Passing Sieve Size % 'Passing

Liquid Limit : 53.9 3 - #20 73 . 94

i

Plasticitv Index N .P. 2 l/2 - 1/:40 68.77

Maximum Density - p.c.f. 86.5 2 - #60 61.60

ûptimum Moisture - % 29.4 1 1/2 100.0 #LOO 51.49

Specific Gravitv. #10(-) only 2.72 1 99.0 1/:200 41.37
1/ ,

95% 10.6 3/4 97.0 Dia. MM -

California Bearing Ratio 90% 5.0 1/2 95.0 ! 0.0345 2 3 . 64,

85'70 3/8 - 0.0223 17.06

pH 5.0 4/:4 86.0 0.0131 12.12

Resistivity - ohm em 5,938 1/10 78.0 0.0092 9.52

Classification Mechanical . 1;40 63.0 0.0066 4.58

AASHO A-2-5(0) A-5 (0) 1HOO 45.0

UNIFIED SH-u SH-u 1/:200 34.2 I

Remarks: This material is a silty sand or silt-sand mixture with very poor drainage
characteristics and is somewhat plastic. It should have fair value as a subgrade
except when subjected to frost action. Fair workability as a construction material.
The soil has poor erosion resistance and care should be taken in design of drainage
structures.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 56A

Location: SE~, SW~, SEC .34, T. 22 S, R.5 E Mechanical ~naiysis Hydrometer \.na1ysis

Depth: 12 - 29" Sieve Size % Passi~ ,Sieve Size
' % Passi~

Liauid Limit : N .P. 3 - 1/: 0 44.36

Plasticity Index N .P. 2 1/2 - 1l40 36.51

Maximum Densitv - p.c.f.
- 2 100.0 1/60 32.0l

Optimum Moisture - %
- 1 1/2 86.0 # 100 27.30

Specific Gravitv. #10 (-) on1v 2.73 1 74.0 4/: 00 19.67

72.0
l/

95%
- 3/4 Dia. MM -

California Bearing Ratio 90%
- 1/2 70.0 0.0355 7.99

85%
- 3/8 68.0 0.0231 2.34

pH 7.0 1l4 62.0 0.0132 1.74

Resistivitv - ohm cm - 1F10 52.0 0.0093 1.66

Classification MechAnical -- . 1;40 31.0 0.0066 0.12

AASHO A-1-b(0) A-l-b(o) 1F100 19.0

UNFIED SW-SM-d SM-d 11200 10.2

Remarks: This material is a fair graded silty sand with fair drainage characteristics.

It should have a good value as a subgrade except when subjected to frost action and
should have good workability as a construction material. The soil has poor erosion
resistance and care should be taken in design of drainage structures.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 56B

Location: SE~, SW~, Sec .34, T .22 S.R.5 E. Mechanical ¡\nalysis Hvdrometer ~nalvsis

De-otIi ~ 29 - 38" Sieve Size 70 Passin2 Sieve Size 70 Passing

Liquid Limit: N.P. 3 - 1~20 38.20

Plasticity Index N.P 0 2 l/2 - 1140 33.57

Maximum DEmsity - D.c.f.
- 2 - #60 30.05

Optimum Moisture - %
- 1 1/2 100 .0 1/:100 25.75

Specific Gravitv. #10(-) on1v 2.79 1 86.0 1/: 00 18.37
1/ I

95% - 3/4 76.0 Dia. MM -

California Bearing Ratio 90% - 1/2 68.0 I 0.0344 8.15
,

85% - 3/8 63.0 0.0221 4.33

pH 6.8 1/:4 53.0 0.0130 1.83

Resistivitv - ohm em
- 1/:10 43.0 0.0092 1.00

Classification Mechanical 1.- . 1/:40 29.0 o .0065 o. l6

AASHO A-1-a (0) A-1-b(0) 1/:100 19.0

UNIFIED GP-GH-d GM-d 1/:200 11.5

Remarks: This material is a silty gravel with poor drainage characteristics and
should make good subgrade. The soil has a medium frost action potential and a good
erosion resistance when used as drainage structure.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS I

Landtype No.61

I

.

Location: NE~, SW~, Sec. B,T. 16 S .R.5 E Mechanical nalysis Hydrometer nalvsis

Depth: 0 _ 20" Sieve Size % Passi~ Sieve Size % P'assi~

Liquid Limit: 36.7 3
- #20 61.68

Plasticity Index N.P. 2 1/2 100.0 1140 53.55

Maximum Densitv - D.c.f. 101.2 2 88.0 4/:60 47.91

Optimum Moisture - % 19.6 1 1/2 88.0 4/:100 41.30

Specific Gravity. 1FiO(-) on1v 2.68 1 81.0 1/: 00 30.84

95% 8.3 3/4 81.0
i/

Dia. MM - ,

California Bearing Ratio 90% 3.4 1/2 79.0 0.0327 31 .08

85% 3/8 78.0 0.0211 26.98

pH 6.6 1;4 75.0 0.0124 20.73

Resistivitv - ohm cm 4,625 1FiO 69.0 0.0089 18.01

Classification Mechanical ~. . 1140 54.0 o . 0063 13 . 12

AASHO A-2-4 (0) A-2-4(0) 1FiOO 44.0 0.0032 5.84

UNFIED SM-u SM-u 4;200 34.6

I
I
,I

I
I
I
I

I

I
Remarks: This material is a silty sand or silt-sand mixture with very poor drainage
characteristics. It should have fair value as a subgrade except when subjected to
frost action. Fair workability as a construction material. The soil has poor erosion
resistance and care should be taken in design of drainage structures.

I

I

I

I

I

1/ Particle size computed from hydrometer readings.

I
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 62

Location: NE~,NW~, Sec .20, T. 13 S. , R. 7E. Mechanical ~nalYsis Hvdrometer ~nalysis

DeiJttt ; o - 30" Sieve Size % Passi~ Sieve Size 70 Passing

Liauid Limit: N.P. 3 - 1/20 26.33

Plasticity Index N .P. 2 l/2 100.0 1/:40 21.29

Maximum Dènsitv - D.c.f. - 2, 89.0 1/60 17.78

Ootimum Moisture - %
- 1 1/2 76.0 #100 12.88

Specific Gravitv. 1HO(-) only 2.86 1 67.0 1/: 00 6.58
i/

.'

95% - 3/4 62.0 Dia. MM -

California Bearing Ratio 90% - 1/2 58.0 0.0356 2.65

85% - 3/8 54.0 0.0224 2.26

DH 5.6 #4 47.0 0.0129 l.48

Resistivitv - ohm em - 1HO 35.0 0.0090 1.20

Classification Mechanical 1;40 23.0 0.0063 1.08

AASHO A-1-a (0) A-l-a (0) #100 11.0 0.0031 1.08

UNF lED GW GW -GH 1/:200 4.8 0.0013 0.41

Remarks: This material is a well graded silty gravel with fair drainage characteristics

and should make an excellent subgrade. The soil has a slight frost action potential
and a good erosion resistance.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 63

Location: SW~. SW~.Sec .2. T .16 S.~R.6 E.-r-chanica1 nal vsis Hydrometer na1ysis

Depth: o - 38" Sieve Size % Passi~ Sieve Size '70 Pàssi~

Liauid Limit: N.P. 3 - 1/: 0 64.95

Plasticity Index N.P. 2 1/2 - 1140 57.72

Maximum Density - D.c.f. 65.4 2 - 4/:60 49 qq

Optimum Moisture - % 43.0 1 1/2 - 1HOO 40 .80

SDecific Gravity. 1HO (-) on1 v 2.62 1 100.0 4F200 26.47
1/

95% 15.4 3/4 94.0 Dia. MM - J

California Bearing Ratio 90% 11.0 1/2 89-0 0.0175 R ?~

85% 3/8 -

DH 6.6 1~4 80.0

Resistivity - ohm cm 22.905 1HO 70.0

Classification Mechanical 1;40 48.0

AASHO A-l-blo) A-2-4(0) 1HOO 28.0

UNFIED SM-d SM-d 1F200 "Ll.

Remarks: This materia 1 is a poorly graded, silty sand with fair drainage character-
istics. It should have fair value as a subgrade except when subjected to frost and
should exhibit fair workability as a construction material. The soilhas poor erosion
resistance and care should be taken in design of drainage structures.
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1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 64A

Location:SW~ SE~.Sec.28.T.22S.R.4 E. Lchanical nalysis Hvdrometer nalvsis

De¡-,tL ~ o - 23" 3 ieve Size % Passi~ Sieve Size 70 Passiru

Liauid Limít: N.P. 3 - 1/20 23.00

Plasticity Index N.P. 2 1/2 100.0 1140 16 a40

Maximum Uensity - n.c.f. 93.8 2 88.0 1/:60 12 a 26

Optimum Moisture - % 20.0 1 l/2 83.0 #100 10 a 11

Specific Gravitv. 1HO(-) only 2.66 1 81.0 1/:200 8a66
i/ l

95% 32.4 3/4 69.0 Dia. MM -

California Bearing Ratio 90% 18.6 1/2 56.0 0.0373 1.11
.

85% - 3/8 48.0 0.0216 ??a

pH 6.4 4/:4 36.0 0.0136 1.46

Resistivity - ohm cm - 4Fio 26.0

Classification Mechanical 1;40 12.0

AASHO A-l-a(o) A-l-a (1) 1HOO 8.0

UNFIED GW-GM-d GW-GM-d 4/:200 6.2

Remarks: This material is a well graded silty gravel with fair drainage characteristics
and should make an excellent subgrade. The soil has a s 1 i ght frost action potential
and a good erosion resistance.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS
J

J

J

J

1

I

J

J

I

I

Landtype No. 64B

Location: SW~, SE~, Sec .28, T .22 S .R.4 ELchanical nalysis Hvdrometer na1ysis

Deptà: 23 - 38" :deve Size % Passi~ Sieve Size % Passi~

Liquid Limit: 48.8 3 - 1/: 0 14 .72

Plasticity Index N.P. 2 1/2 100.0 1140 13 .30

Maximum Densitv - D.c.f.
- 2 84.0 1;60 12.52

Optimum Moisture - %
- 1 1/2 54.0 11100 11.86

SDecific Gravity. #10(-) only 2.61 1 39.0 4F2 00 10.90

34.0
i/

95'70
- 3/4 Dia. MM -

California Bearing Ratio 90% - 1/2 26.0 0.0349 6.78

85% - 3/8 23.0 o .0225 5.27

DH 5.4 114 19.0 0.0133 3.42

Resistivitv - ohm cm
- 1HO 16.0 0.0095 2.24

Classification Mechanical 1.- . 4;40 12.0 0.0068 1.58

AASHO A-l-a(o) A-1-a(0) 1HOO - 0.0034 0.25

UNFIED GW -GM- u GW-GM-u 1;200 7.7 I

Remarks: This material is a well graded silty grave 1 with poor drainage characteristics I

and should make an excellent subgrade. The soil has a slight frost action potential
and a $ood erosion resistance.

,

11 Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 66

Location: SW~. SE~. Sec. 1. T. 14 S.. R. 6 E. Mechanical nalysis Hydrometer na1ysis

Depth: o - 36" Sieve Size % Passi~ Sieve Size % Passi~
Liquid L imi t : N.P. 3 - #20 78.02

Plasticity Index N.P. 2 1/2 -
4F40 70.95

Maximum Density - p.c.f. 75.3 2 -
4/:60 59.01

Optimum Moisture - % 31.8 1 1/2 -
1F 100 41.33

Specific Gravity. 4FiO(-) only 2.67 1 100.0 4/: 00 24.02

15.0 99.0 1/ I

95% 3/4 Dia. MM -
,

California Bearing Ratio 90% 4.6 1/2 97.0 0.0371 4.81

85%
- 3/8 96.0

pH 5.4 4F4 92.0

Resistivitv - ohm cm 19,713 4FiO 84.0

Classification Mechanical i.. . 4;40 67.0

AASHO A-2-4 (0) A-2-4 (0) 1FiOO 33.0

UNF IED SM-d SM-d 4F200 16.0

Remarks: This material is a poorly graded, silty sand with fair drainage characteristics.
It should have fair value as a subgrade except when subjected to frost and should ex-
hibit fair workability as a construction mat~ria1. The soil has poor erosion resistance
and care should be taken in design of drainage structures.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 67 J

I

I
Location: SW~. SE~, Sec .22, T. l6 S. , R. 7 E Mechanical nalysis Hydrometer nalvsis

Deptb: 5 - 32" Sieve Size % Passi~ Sieve Size % Passi~
Liquid Limit: N.P. 3 - 1ft0 31.62

Plasticity Index N.P. 2 1/2 lOO .0 4140 23.79

Maximum Density - p.c.f. 81.2 2 83.0 4/:60 17.40

Optimum Moisture - % 29.0 1 1/2 73.0 1llOO 12.53
.

Specific Gravity. #10(-) only 2.72 1 65.0 #200 9.00

25.0 3/4 62.0 1/
95% Dia. MM - i

California Bearing Ratio 90% 12.3 1/2 57.0 0.0366 3.40
.

85% - 3/8 -- o .0234 1.84

pH 5.6 1l4 47.0 0.0135 0.61

Resistivity - ohm cm 22,905 1HO 38.0

Classification Mechanical .. 4;40 23.0

AASHO A-1-a(0) A-1-a(0) 1Hoo 13.0

UNFIED GW-GM-d GW-GM-d 1l200 9.1

I

I

I

'J

I

I

I

I
Remarks: This material is a well graded silty gravel with fair drainage characteristics I
and should make an excellent subgrade. The soil has a slight frost action potential
and a good erosion resistance.

I

I

I
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1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 71A

Location: NW~.NW~. Sec .22. T. 19 s.. R.5 E Mechanical ;\nalysis Hvdrometer na1vsis

Depth: o - 12" Sieve Size % Passi~ Sieve Size % p'assi~

Liauid Limit: N.P. 3 - 1/:0 filA,)7

Plasticity Index N.P. 2 l/2 - 1/:40 4R ,lin

Maximum Density - p.c.f. - 2 - 1/:60 iQ Q?

Optimum Moisture - % - 1 l/2 - 1F100 iLL 1?

SDecific Gravitv. 1F10(-) only 2.49 1 - 1ft00 ? Q q()

1/
95% - 3/4 100.0 Dia. MM -

California Bearing Ratio 90% - 1/2 98.0 o .()1nQ ?1 . ()i:
.

85% - 3/8 96.0 O.()?1i 1R t-1

pH 6.6 114 91.0 () 01 10 11.1t-

Resistivitv - ohm cm - 1Ho 74.0 o 00Q7 1() ,11

Classification Mechanical .. . 4;40 33.0 0.0069 7,R?

AASHO A-1-b(0) A-2-4 (0) 1HOO 18.0 0.0034 4.00

UNFIED SW-SH-d SM-d 1ft00 12.0 0.0014 2.47

Remarks: This material is a fair graded silty sand with fair drainage characteristics.
It should have a good value as a subgrade except when subjected to frost action and
should have good workability as a construction materiaL. The 

soil has poor erosion

resistance and care should be taken in design of drainage structures.

11 Particle size computed from hydrometer readings.
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REPORT OF lABORATORY TEST RESULTS I

Landtype No. 71B

I
LocationNW~.NW~.Sec .22.T .19 S..R.5 E. Mechanical t\na1ysis Hydrometer \.na1vsis

Depth: 12 - 28" Sieve Size '70 Passiru Sieve Size '70 ,Passiru

Liauid Limit: N.P. 3 - 1/20

P1asticitv Index
N.P. 2 1/2 - 1140

Maximum Density - D.c.f.
- 2 - 1/:60

Optimum Moisture - '70
- 1 1/2 100.0 1HOO

Specific Gravitv. #10(-) only - 1 97.0 4/:200

3/4 96.0
1/

95% - Dia. MM -

California Bearing Ratio 90'70 - 1/2 94.0

85% - 3/8 93.0

pH
- 1~4 88.0

Resistivitv - ohm cm
- 1HO 75.0

Classification Mechanical . 1;40 43.0

AASHO A-l-b(o) 4F100 25.0

UNFIED SM-d 4nOo 18.6

I
I

I

I

I

I

I

Remarks: This material is a poorly graded, silty sand with fair drainage characteristics.
It should have fair value 

as a subgrade except when subjected to frost and should ex-

hibit fair workability as a construction materia 

1 . The soil has poor erosion resistance
and care should be taken in design of drainage structures.

11 Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 74A

Location: swl. NWl. Sec .22. T. 19 S..R.5 E Mechanical nalys is Hydrometer nalysis
Depth: o - 10" Sieve Size % Passing Sieve Size % Passiru
Liquid Limit: N.P. 3 - 1/20 59.07
Plasticity Index N.P. 2 1/2 - #40 46.78
Maximum Density - D.c.f. - 2 - 1/:60 38.44
Optimum Moisture - % - 1 1/2 - 1HoO 32.64
Specific Gravity. 4;10(-) onlY 2.45 1 100 .0 4/: 00 27.55

3/4 1/95% - 99.0 Dia. MM -

California Bearing Ratio 90% - 1/2 96.0 0.0380 20.67

85% - 3/8 94.0 0.0242 16 .84

pH 6.8 1/:4 88.0 0.0141 11.53
Resistivitv - ohm cm - 1Ho 71.0 0.0101 8.57
Classification Mechanical ~. . 4;40 33.0 0.0071 7.70

AASHO A-l-b(o) A-2 -4 (0) 1;100 19.0 o .0035 3.88
UNF lED SM-d SM-:d 4l200 13.5 o .0014 0.05

Remarks: This material is a poorly graded, silty sand with fair drainage character-
istics. It should have fair value as a subgrade except when subjected to frost and
should exhibit fair workability as a construction material. The soil has poor erosion
resistance and care should be taken in design of drainage structures.

11 Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 74B

Location: SW~.NW~. Sec .22, T. 19 S., R.S E ~chanica1 na1ysis Hydrometer na1vsis

Depth: 10 - 38" Heve Size % Passi~ Sieve Size % Passi~

Liquid Limit: N.P. 3 - 1/: 0 62.40

Plasticity Index N.P. 2 1/2 - 1140 50.14

Maximum Density - D.c.f. - 2 - 1F60 41.13

Optimum Moisture - % - 1 1/2 .. 1Hoo 34 .79

Specific Gravity. 1FiO(-) only 2.54 1 100.0 4/:200 29.58

3/4 96.0
l/

95% - Dia. MM -

California Bearing Ratio 90% - 1/2 95.0 0.0369 17.83

85% - 3/8 93.0 0.0233 15 .54

DH 5.6 114 87.0 0.0135 11.82

Resistivity - ohm cm - 1HO 70.0 0.0097 8.94

Classification Mechanical 4;40 35.0 o . 0068 6.66

AASHO A-l-b(o) A-2-4(o) 1HOO 20.0 0.0033 3.77

UNFIED SM-d SM-d 1F2 00 14.8 0.0014 1.49

Remarks: This material is a poorly graded silty sand with fair drainage characteristics.
It should have fair value as a subgrade except when subjected to frost and should
exhibit fair workability as a construction material. The soil has poor erosion
resistance ,and care should be taken in design of drainage structures.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 81A

Location: NW~.NWl. Sec .35. T. 13 S..R.7l"E Mechanical nalvs is Hydrometer nalvsis

Depth: o - 7" Sieve Size % Passing Sieve Size % Passiru

Liouid Limit: N.P. 3 - #20 qn ':"

Plasticity Index N.P. 2 l/2 - 1/:40 t;Q 17

Maximum Densitv - 'D.c.f. - 2 - 1/:60 lit: ?li

Optimum Moisture - % - 1 1/2 - 1Hoo 26.61

Specific Gravity, #10(-) only 2.77 1 - 1/: 00 12.43
1/

95% - 3/4 - Dia. MM -

California Bearing Ratio 90% - 1/2 - 0.0355 10.94

85% - 3/8 100.0 0.0228 5.27

pH 6.6 #4 99.7 0.0130 4.16

Resistivitv - ohm cm 22.905 4Ho 97.0 0.0091 4.01

Classification Mechanical 1;40 61.0 0.0065 3.06

AASHO A-3 (0) A-2-4(0) 1HOO 21.0 0.0032 1-17

UNFIED SW-SM-d SW-SM-d 4l200 7.3 0.0013 1.17

Remarks: This material is a fair graded silty sand with fair drainage characteristics.
It should have a good value as a subgrade except when subjected to frost action and
should have good workability as a construction material. The soil has poor erosion
resistance and care should be taken in design of drainage structures.

1/ Particle size computed from hydrometer readings.
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Landtype No. 81B
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REPORT OF LABORATORY TEST RESULTS

Location:NWk NWl-Sec.35.T.13 s . R "'L"L~Chanica1 lnalysis Hvdrometer \.nalysis

Depth: 7-12" . sieve Size % Passi~ Sieve Size %' Passi~

Liauid Limit: N.P. 3 - 1ft0 AQ .1n

P1asticitv Index N.P. 2 1/2 - 4140 t:o 0/.

Maximum Densitv - p.c.f. - 2 - 4/:60 49.82

Optimum Moisture - % - 1 1/2 - 1F100 31.42

Specific Gravitv. 1HO (-) only 2.75 1 - 4F2 00 15 .13

3/4
1/

95% - - Dia. MM-

California Bearing Ratio 90% - 1/2 100.0 0.0357 10.83

85% - 3/8 99.9 0.0229 5.21

pH 6.6 114 99.6 0.0133 3.34

Resistivitv - ohm cm 22. 905 1HO 96.0 0.0093 4.12

Classification Mechanical - 1;40 51.0 o .0065 0.00

AASHO A-3lo) A-2-4lo) 1HOO 17.0

UNFIED SW-SM-d SW-SM-d 11200 7.0

Remarks: This material is a fair graded silty sand with fair drainage characteristics.

:: It should have a good value as a subgrade except when subjected to frost action and
:11 should have good workability as a construction, material. The soil has poor erosion

ii:; resistance and care should be taken in design of drainage structures.
1111

iiii
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!/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 81C

Location: NW~.NW~. Sec .35. T. 13 S~R.7~ E ~chanical ~nalysis Hydrometer na1 ysis

Depth ~ 12 - 29" ~ ieve Size % Passin2 Sieve Size 70 Passi~

Liquid Limit : NoP. 3 - 1/:20

Plasticity Index N.P. 2 1/2 - 1140

Maximum Density - p.c.f. - 2 - 4/:60

Optimum Moisture - % - 1 l/2 - 1/:100

Specific Gravity. #10(-) only - 1 100.0 4/:200

1/
,95% - 3/4 96.0 Dia. MM -

California Bearing Ratio 90% - 1/2 90.0

85% - 3/8 88.0

pH - 4F4 83.0

Resistivity - ohm cm - 4HO 79.0

Classification Mechanical .. . '''.. 4;40 53.0

AASHO A-2-4 (0) 1Hoo 26.0

UNFIED SM-d 4F200 18.4

Remarks: This material is a poorly graded, silty sand with fair drainage character-
istics. It should have fair value as a subgrade except when subjected to frost and
should exhibit fair workability as a construction material. The soil has poor erosion
resistance and care should be taken in design of drainage structures.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY T£ST RESULTS

Landtype No. 82A

Location:SE~.SW3i.Sec .26, T.13 S.R 7\ E ~chanica1 ~na1ysis Hvdrometer inalvsis

DeDtn: 0 - 8" Sieve Size '70 Passi~ Sieve Size '70 Passi~

Liauid Limit: N.P. 3 - #20 86.40

P1asticitv Index N.P. 2 1/2 - 1140 64.29

Maximum Densitv - D.c.f.
- 2 - 4/:60 41.64

ODtimum MOisture - %
- 1 1/2 - 1/:100 22.80

Specific Gravitv. #10(-) only 2.83 1
- 4~200 10.04

1/
95'70

- 3/4 - Dia. MM -

California Bearing Ratio 90'7. - 1/2 - 0.0356 3.27

85% - 3/8 100.0 0.0226 1.44

pH 6.6 1~4 99.0 0.0129 0.00

Resistivitv - ohm cm 22. 90S 1ao 95.0

Classification Mechanical - . 1;40 49.0

AAHO A-l-b (0) A-2-4(0) 1aOO 16.0

UNFIED SW-SM-d SW-SM-d 1F200 6.4

Remarks: This material is a fair graded silty sand with fair drainage characteristics.

It should have a good value as a subgrade except when subjected to frost action and
should have good workability as a construction material. The soil has poor erosion
resistance and care should be taken in design of drainage structures.

!I Particle size computed from hydrometer readings.



l
.
.

;

II
i.
l.
-
...
.
.
.
I
.
I
.
.
.

REPORT OF LABORATORY TEST RESULTS

Landtype No. 82B

Location: SE~. SW~. Sec .26. T. 13 S.R.7'1 E Mechanical nalysis Hydrometer nalysis

De1,tÍ1 : 8 - 40" Heve Size % Passi~ Sieve Size % Passi~

Liauid Limit: N.P. 3 - 1/: 0 R q¡; ?

Plasticity Index N.P. 2 1/2 - 4140 ¡; 1 t,s:

Maximum Density - D.c.f. 81.0 2 - 4/:60 1li 7?

Oütimum Moisture - % 27.0 1 1/2 - 1Hoo 1 ¡; .liR

Specific Gravitv. #LO(-) only 2.85 1 - 1/: 00 ¡; - ')q

1/
95% 16.6 3/4 - Dia. MM -

California Bearing Ratio 90% 9.6 1/2 - 0.0350 i, 1 n

85% - 3/8 100.0 0.0221 i. 1 n

oH 6.8 1F4 100.0 n n1?s: ? .?li

Resistivity - ohm cm 22.905 1Ho 97.0 0.0089 0,00

Classification Mechanical -- - 4;40 42.0

AASHO A-l-b(o) A-3 (0) 1; 100 11.0

UNIFIED SP SW-SM-d 1F200 4.4

Remarks: This material is a poorly graded sand with excellent drainage characteristics.
It should have a fair to good value as a subgrade with little frost susceptibility.
The soil has a fair workability as a construction material and has a poor erosion
resistance.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 82C

Location: SE%,SW~,Sec.26,T.13 S.R.7\ E Mechanical \.na1 ys is Hvdrometer ~na1vsis '

Deptb: 40 - 54" Sieve Size % Pas siru Sieve Size 70 Passiru

Liquid Limit: N.P. 3 1/: 0

Plasticity Index N.P. 2 1/2 - 1140

Maximum Density - D.c.f. - 2 - 4/:60

Optimum Moisture - % - 1 1/2 - 11100

Specific Gravity. #10(-) only
- 1 - 1F2 00

95% 3/4 100.0
1/

- Dia. MM -

California Bearing Ratio 90% - 1/2 97.0

85% - 3/8 95.0

pH - 114 90.0

Resistivitv - ohm cm - 1HO 85.0

Classification Mechanical - . 1140 58.0

AASHO A-2-4 (0) 1HOO 28.0
.

UNFIED SM-d 11200 19.6

III
;1
" í

¡II

Remarks : This material is a poorly graded, silty sand with fair drainage characteristics.
It should have fair value as a subgrade except when subjected to frost and should

exhibit fair workability as a construction material. The soil has poor erosion re-
sistance and care should be taken in design of drainage structures.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 85A

Location: SW~, SW~, Sec. 14, T . 13 S,R.7 E Mechanical nalysis Hydrometer na1ysis

Depth: 2 - 7" Sieve Size % Passi~ Sieve Size % Passi~

Liquid Limit: N .P. 3 1/: 0 60.74

Plasticity Index N.P. 2 l/2 4140 50.10

Maximum Density - D.c.f. - 2 4/:60 39.33

Optimum Moisture - % - 1 1/2 1HoO 25.92

Specific Gravitv. 1HO(-) on1v 2.69 1 1/: 00 12.96

100.0
1/

95% - 3/4 Dia. MM -

California Bearing Ratio 90% - 1/2 99.7 0.0369 4.01

85% - 3/8 99.0 0.0232 3.17

DH 5.8 1;4 91.0 0.0134 3.17

Resistivity - ohm cm - 1HO 73.0 o . 0094 3.17

Classification Mechanical I.. . 4;40 46.0 0.0066 2.33

AASHO A-l- b(o) A-2-4(0) 1; 100 21.0 0.0032 1.61

UNFIED SW-SM-d SW-SM-d 11200 7.4 o .0013 1.49

Remarks: This material is a fair graded silty sand with fair drainage characteristics.
It should have a good value as a subgrade except when subjected to frost action and
should have good workability as a construction material. The soil has poor erosion
resistance and care should be taken in design of drainage structures.

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS
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Landtype No. 85B

Location: SW~,SW~,Sec .14, T .13 S,R.7 E. Mechanical na1vsis Hvdrometer nalysis

DeDtrL: 7 - 32" Sieve Size % Passiru Sieve Size % 'Passi~

Liauid Limit: N.P. 3 1/:20 14.34

P1asticitv Index
N.P. 2 1/2 ll40 6.96

Maximum Densitv - p.c.f. 65.4 2 4/:60 4.82

Optimum Moisture - %
26.0 1 1/2 1~ 100 3.03

Specific Gravity. #10(-) on1v 2.78 1 4/:200 1.79

11.2 100.0
1/

95% 3/4 Dia. MM -

California Bearing Ratio 90% 9.2 1/2 98.0 0.0364 1.58
'C

85% - 3/8 94.0 o .0228 1.53

pH 6.8 1~4 71.0 0.0130 1.14

Resistivity - olu cm
- 1HO 34.0 0.0091 0.00

Classification Mechanical I. . 1140 6.0

AASHO A-1-a(0) A-l-a(o) 1HOO 2.0

UNFIED SP SP 1F200 0.9

Remarks: This materia 1 is a poorly graded sand with excellent drainage characteristics.

It should have a fair to good value as a subgrade with litt1e frost susceptibility.
The soil has a fair workability as a const,ruction material and has a poor erosionresistance. '

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 92A

Location: NE~.NW~. Sec .4.T .22 S.R.6 E Mechanical nalvsis Hvdrometer na1vsis

Deptn: o - 17" Sieve Size % Passi~ Sieve Size 70 Passing

Liquid Limit: N.P. 3 1/: 0 67.85

Plasticity Index N.P. 2 l/2 1140 30.90

Maximum Density - D.c.f. - 2 1/:60 16.14

Opt imum Mois ture - % - 1 1/2 11100 13.89

Specific Gravity. 1FiO(-) only 2.55 1 4/:200 i i ,60
1/

95% - 3/4 Dia. MM -

California Bearing Ratio 90% - 1/2 100.0 o 0379 q ,(1)

85% - 3/8 99.8 0.0241 7.98

pH 6.0 1;4 97.0 0.0119 4.5l

Resistivitv - ohm cm 22, 905 4HO 82.0 0.0097 4.37

Classification Mechanical 1;40 20.0 0.0069 4.37

AASHO A-1-b(0) A-l-b(o) 1HOO 6.0 0.0034 2.70

UNFIED SP SW-SM-d 1F200 4.6 0.0014 1.86

Remarks: This material is a poorly graded sand with excellent drainage characteristics.
It should have a fair to good value as a subgrade with little frost susceptibility.
The soil has a fair workability as a construction material and has a poor erosion
resistance.

11 Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 92B

Location: NE~,NW~,Sec .4,T .22 S,R.6 E. ~chanical nal v8Ís Hvdrometer nalvsis

DeDth: 17 - 24" Heve Size % Pas8ÍIl Sieve Size % PassiIl

Liauid Limit: N.P. 3 1/20 41.52

Plasticity Index N.P. 2 1/2 1/:40 34.19

Maximum Densitv - D.c.f.
- 2 100.0 1/:60 28.62

Ontimum Moisture - %
- 1 1/2 94.0 1/:100 22.56

SDecific Gravitv. 1HO (-) only 2.64 1 75.0 1/2 00 13.67
1/

95% - 3/4 73.0 Dia. MM -

California Bearing Ratio 90% - 1/2 68.0 0.0373 5.24
-.

85% - 3/8 65.0 0.0240 2.31

DH 6.6 1/:4 61.0 0.0137 1.74

Resistivitv - ohm em 22,905 1/: 0 49.0 0.0097 0.76
. -

Classification Mechanical -- . 1/:40 26.0 0.. 0068 0.00

AASHO A~l-a(o) A-l-b(o) 1/:00 13.0

UNFIED SW-SM-d SM-d 1/:200 6.6

Remarks: This material is a fair graded silty sand with fair drainage characteristics.

It should have a good value as a subgrade except when subjected to frost action and
should have good workability as a construction material. The 80il has poor erosion
resistance and care should be taken in design of drainage structures.

1/ Particle size computed from hydrometer rèadings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 93A

.

Location: SEl, SE~, See .26,T .22 S,R.5\E ~chanical nalysis Hvdrometer nalysis

DeDth: 18 - 40" :;ieve Size % Passiru Sieve Size % Pas s iIl

Liauid Limit: N.P. 3 - 1F20 38.68

Plasticity Index N.P. 2 1/2 - 1/:40 31. 73

Maximum Density - D.c.f. - 2 100.0 1/:60 27.72

ODtimum Moisture - % - 1 1/2 94.0 1/:00 23.63

Specific Gravitv. #10(-) only 2.73 1 84.0 1F200 16.96

95% 3/4
1/- 79.0 Dia. MM -

California Bearing Ratio 90% - 1/2 74.0 o .0356 6.81

85% - 3/8 70.0 0.0229 3.53

DH 6.0 1/:4 60.0 0.0113 1 12

Resistivitv - ohm em 22,905 1f: 0 48.0 0.0093 0.00

Classification Mechanical 1,40 27.0

AASHO A-l-a (0) A-l-b(o) 1/:00 16.0

UNFIED SW-SM-d SM-d 1'200 9.3

.,_1
i

i.
..
.

,

II
i
ì

Remarks: This material is a fair graded silty sand with fair drainage characteristics.

It should have a good value as a subgrade except when subjected to frost action and
should have good workability as a construction material. The soil has poor erosion
resistance and care should be taken in design of drainage structures.

!! Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS
I

I
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I
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Landtype No. 93B

Location:SEl.. SE~. Sec .26. T .22 S.R.5~ E Mechanical ~nal ysis Hvdrometer \.nalvsis

Deptri : 40 - 56" :;ieve Size % Passiru Sieve Size % . Passiru

LiQuid Limit: N.P. 3 - 1'20 36.66

Plasticity Index N.P. 2 1/2 - 1/:40 11 .liñ

Maximum Densitv - p.c.f. - 2 LOO.O 1'60 27 _ en

ODt imum Mois ture - % - 1 1/2 92.0 1/:00 24 .18

SDecific Gravitv. #lOl-)

,

only 2.80 1 9l.0 1/2 00 lR _ 2R

1/
95% - 3/4 86.0 Dia. MM-

California Bearing Ratio 90% - 1/2 78.0 0.0337 q.liO

,- 85% - 3/8 70.0 0.0217 6.RR

DH 6.6 1/:4 57.0 0.0127 4.17

Resistivitv - ohm cm - 1/: 0 43.0 O.OOQ! . 2.69

Classification Mechanical 1/:40 28.0 0.0064 1.85
.

AASHO A-l-b(o) A:-l-blo) 1/:00 2l.0 0.0031 o .qli

UNFIED GM-d GM-d 1/:200 15.5 o 001 1 o .R7

Remarks: This material is a silty gravel with poor drainage characteristics and
should make good subgrade. The soil has a medium frost action potential and a good
erosion resistance when used as drainage structure.

!! Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 95A

Location: NW~,NW~,Sec .20,T .22 S,R.6 E Kechanical ;\nalvsis Hydrometer na1vsis

DeDtii: 26 - 35" Sieve Size % PassiIl Sieve Size % Passiru

Liauid Limit: N.P. 3 - 1/:20 34.. 70

Plasticity Index N.P. 2 1/2 - 1/:40 26.52

Maximum Densitv - D.c.f. - 2 - 1/:60 2l.84

Ontimum Moisture - % - 1 1/2 LOO.O 1/:100 17.71

SDecific Gravitv. #10 (-) only 2.75 1 77.0 1/2 00 l2.22

3/4 74.0
1/

95% - Dia. MM -

California Bearing Ratio 90% - 1/2 69.0 0.0358 6.03

85% - 3/8 64.0 0.0231 2.96

DH 6.8 1/:4 55.0 0.0132 1.49

Resistivity - ohm em 22.905 1/: 0 45.0 0.0092 0.98
.

Classification Mechanical -- 1£40 25.0 o .0065 0.54

AASHO A-l-a (0) A-l-a(o) 1/: 00 15.0 0.0032 . 0.54

UNFIED SW-SM-d GM-d 1'200 9.l

Remarks: This material is a fair graded silty sand with fair drainage characteristics.
It should have a good value as a subgrade except when subjected to frost action and
should have good workability as a construction material. The soil has poor erosion
resistance and care should be taken in design of drainage structures.

I
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~ 123

1/ Particle size computed from hydrometer readings.
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REPORT OF LABORATORY TEST RESULTS

Landtype No. 95B

Location:NWt.NW~. Sec .20, T .22 S. .R.6 E LChanica1 nalvsis Hvdrometer nalvsis

Depth: 35 - 48" Sieve Size % Passiru Sieve Size % PassiIl

LiQuid Limit: N.P. 3 1/: 0 45.56

Plasticity Index N.P. 2 1/2 1/:40 38.25

Maximum Density - D.c.f.
- 2 1'60 32.84

ODtimum Moisture - %
- 1 1/2 100.0 1F100 26.80

SDecific Gravitv. #lOl-) only 2.78 1 9l.0 1/: 00 17 .80

1/
95% - 3/4 84.0 Dia. MM-

California Bearing Ratio 90% - 1/2 76.0 0.035l 6.99

85% - 3/8 72.0 0.0226 3.90

DH 6.8 1/:4 63.0 0.0130 2.26

Resistivitv - ohm cm 22,905 1F10 53.0 0.0092 1.23

Classification Mechanical _. 1/:40 34.0 0.0065 0.72

AASHO A-l-b(o) A-l-b(o) 1HOO 22.0 0.0031 1.15

UNFIED SM-d SM-d 1/:200 l2.8 0.0013 1.06

Remarks: This material is a poorly graded silty sand with fair drainage characteristics.

It should have fair value as a subgrade except when subjected to frost and should
exhibit fair workability as a construction material. The soil has poor erosion resist-
ance and care should be taken in design of drainage structures.

l

Ii

1\

11t
ti"

1/ Particle size computed from hydrometer readings.
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APPENDIX IV

SOIL CHEMICAL ANALYSIS

This appendix contains the Soil Chemical Analysis results from
selected landtyps within the Soil Resource Inventory surey
ara.
All chemical analysis was performd by the Soil Testing Laoratory,
Orgon State Uni vens! ty, Corvallis, Orgon.

The laboratory test results presented in this appendix is intended
to be used as a guide and indicator for pianing pures only. The
test 8aples were collected at the landtype type locations.
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FERTILIZERS AND FERTILIZATION 11

'le practice of using grass seedings and fertilizers for controlling soil eroion l

stabilizing cut and fill slops l and incrasing timber prouction is becoming an

increasingly important management tool. The following discussion will point out.

several considerations important to the successful and prudent use of fertilizers.

1. Use recent soil test results, taken in the soils to be treated l

as the basis for determining the amunt of plant nutrients to

be applied.

2. Determine the pounds of plant nutrients to be applied per acre.

and then select the fertilizer or fertiUzers that will provide

the desired plant nutrients. Pounds of plant nutrients and

pounds of fertilizers !! ~ the sam thing.

3. When maing fall fertilizer applications. do not apply more than

30 pounds of nitrogen per acre as mor than this amount will

. proably not be utilized by the vegetation and will be leached

from the rooting zone by the winter rains and spring snowmlt.

lIthe reader is encouraged to consult the following Handboos and Publications
for specific information concerning grass seeding and fertilization:

Forst Service Handbook. 2509.11, Lad Tratment Measurs Handbook

Orgon Interagency Guide fQr Conservation and Forage Seedings. U. S . D. A. .
Soil Conservation Service. Portland. Orgon, 1971
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For examle. if a fertilizer reco1lndation calls for 100* of

nitrgen per acre. fall application. apply 30 pounds of nitrgen

per acre in the fall and 70 pounds of nitrgen per acre the

fOllowing spring. Phoshate and potash can be applied anytime.

but preferaly at seeding time.

il. The weight per unit volum and guarteed plant nutrient analysis

of varioui fertilizers var consideraly. By carful selection of

the proper fertilizers. a significant savings in money. mapower.

and tim can be realized. For exale. urea, which is Ilsi nitrgen.
weighs 1l7 pounds per cubic foot. Amium sulfate. which is 21%

nitrogen. weighs 65 pounds per cubic foo. In order to apply 100

pods of nitren per acre. approximately 222 pounds of urea would

be req.uired or approximately il 16 pounds of a1lni um sulfate would

be neded. When considering aerial application or lare volums of

fertilizer. the weight and analysis of the fertilizer becoms very

biorant.

.
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APPENDIX V

y
DEFINITIONS OF MAAGEMENT INTERPRETATIONS

This Appendix contains the definitions for the management interpretations
found in the MA ATLAS under "Tables of Management Interpretations."
These include Erosion and Hydrologic Interpretations, Recreation, Timber
Management, and Engineering.

11 Unless otherwise noted, the following definitions were developed for

use in Soil Resource Inventories, R-6.

13l
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EROSION AND SOME HYDROLOGIC INTERPREATIONS

I

I

I

I

J

I

. 1

1

I

Eroion and some hydriogic interpretations 
include eroion and water

maagement interpretations. Interpretations for erosion include the two
major kinda of el'sion--surface and mas movement. Surface erosion per-
taiDS only to surface soil loss by ruoff and overland flow. Mas 1Ive-
ment pertains to all typs of soil and bedrck 'I11nt which occurs
below the soil surface such as landslips, slwis, slides, rockfall and .
lad flow.

Natural Stability

This rating Is based on the relatIve stabill ty of the mapping units as
they occur in the natural state. This includes any movement or loss'
other than surface erosion. Kind of lIvement includes slUls. slides. and
all kinds of deep-seated failurs. This rating applies throughout
Region 6.

I. Vel" stable - No evidence of failur.

II. Stable - Occasional failurs ar obserd.

III. Moertely stable - Several failurs are observd.

IV. Untable - Many failurs ar observed.

V. Very unstable - Entire ara shows evidence of recent and past
failurs.

Natur of Mas Movement

This is an esti_tion of the kind and/or size of 8SS movement obsered.

Expcted Mas Movement as a Result of Ma's Acti vi ties

This rating indicates the expcted mas movement resuiting frii ma's ac-
ti vi tie. as coçd to stability under nat\Il codi tions · Ratings ar
baed on soil and bed1ck charcteristics, slops. revegetation potential,
and effects o.f timbr removal, ro constrction and 

fire ·

UnchanCd - The expcted _s movemnt is relatively unchanged frm
t at of the natural state.

Incrased - The expcted NSS movent is grater than that of the
natural state.

Gratly increed - The expcted mass movement is much greater than
that of the natural state.
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Surface Soil Ersion Potential

'!is rating is based on expected losses of surface soil when all vegeta-
tive covel', including litter, is removed. Evaluations of climate, slope

gradient and length, soil charcteristics, hydrlogic characteristics of
the soil and bedrck materials of each landtyp unit ar considered in
maing ratings.

Very slight - Practically no loss of surface soil material is
expcted.

Slight - Little loss of soil material is expected. Some minor
sheet and rill erosion may occur.

Moerate - Some loss of surface soil.. material can be expected.
Rill erosion and som small gullies 01' sheet eroion may be
occuring. Sheet erosion can be determined by some soil

pedestals and observable accumulation of soil materials
along the upslope edge of rocks and debris. At this level
of erosion there is a possible fel"ili ty loss.

Severe - Considerable loss of surface soil material can be ex-

pected. Rill erosion, numrous smal gulles 01' evidence
that considerale loss frm sheet eroion may Õecur. Sheet
eroion is indicated by frquent occurrence of soil pedestals
and considerable accumulation of soil material along the
ups lope edge of rocks and debris. This is accompanied by a
probable fertility loss.

Very severe - Lage loss of surface soil material can be expected
in the form of may large gullies and/or numrous small gul-
lies 01' large loss frm sheet erosion. Sheet erosion loss is
exhibIted by numerous examles of soil pedestals and extensive
accumulation of soii materials along the upslope edge of rocks
and debris. This is accompanied by a fertility loss.

Subsoil Erosion Potential

This interpretation indicates the potential for subsoil erosion by water
for each unit. It includes erosion which takes place after the surface
soil has been removed (at least to I-foot depth) such as in skid trails
and firebreaks. Factors considered in making ratings ar textur and
structur of subsoil materials, slope, permability, compaction, climate,
and landfor.

Lo - Factors are such that little 01' no erosion may occur. Very
little evidence of erosion.

Moderate - Considerale eroion occuring such as rills and small

gulies. Factors indicate considerale erosion is likely to
occur .

High - Factors indicate severe erosion may occur.
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Class II - This indicates that the bedrck has a moerate capacity
to store water. The rate of water transmission is moerate.
Rocks in this class ar generally har to moderately har,
moerately fine texturd, and moderately to highly fracturd
siltstone, mudstone, pyrclastics, argillite and schis t.

.

.
l
-
I
I
l
l
l
l
I

J

l

I

l

1

Suggstions for Controlling Subsoil Erosion

In this colum suggestions ar given, when applicale, for controlling
eroion.

Water Yield Class

This interpretation is an indication of the rate and amount of water
yield expected frm each soil. It is based on factors such as soil
characteristics , infiltration rates , permability, slope, climate, vege-
tation, and drainage patterns.

Clas I _ These soils have a high water detention storag 

capacity

and a low rate of runoff. Li ttle water is yielded to peak
flews until detention storage capacity is exceeded or 

unless

the soils ar initially saturted or frzen. They ar impor-
tant in sustaining high base flow due to a relatively large
volum of water held in detention s'torage.

Clus II - These soils have a moerate water detention storage
capac! ty and a moerate rate of ruoff. Water contributes
to both peak flow and base flow.

Class III - These soils have a low water detention storage capacity
and a high rate of ruoff. The storage capacity is low and
easily exceeded with most of the water contributing to peak
flow. Little water is yielded to sustain base flow.

Bedrck Hydrlogic Characteristics

This interpretation indicates the relative capacity of bedrck to store
and transmit water. The rating is based on bedrck kind, textur, type
and extent of fracturing, frquency of jointing, bedding 

characteristics ,
and degre of weathering.

Class I - This indicates that the bedrck bas a relatively high
capacity to store water. The water transmission rate is low
unless the storage capacity is exceeded. Rocks in this
class include sandstones because of their textur t fractur,
and bedding charcteristics t and basalts where water occurs
in lage tubes and other cavities or in the interflow zone
between successive lava flows.

Class III - This indicates that the bedrck has a relatively low
capacity to store water. The rate of water transmission is
rapid. Rocks generally in this class ar fracturd coae crystal-
line (i.e. t grante t gabbro and gneiss) and other hard-fracturd
rocks such as conglomerate.

1
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Bedrock Hydrlogic Characteristics (Cant.)

Class iv - 'Iis indicates that the bedrck has both low-storage
capacity and low rate of water transmission. Rocks in this
class ari generally highly weathered, fine-texturd, and lack
open fractur channels.

Hydrologic Grup

'Iis interpretation is a grouping of soils into foUl classes, indicating
the general infiltration and water movement ability of the soil and bed-
rock materials. This method of ratings has been developed by the Soil
Conservation Service. The four grups ar the standar SCS groupings
and definitions.

Group A - Soils having high infiltration rates even when thoroughly
wetted, consisting chiefly of deep, well to excessively
drained sands and/or gravel. These soils have a high rate of
water transmission and would result in a low runoff potential.

Group B - Soils having moderate infiltration rates when thoroughly
wetted, consisting chiefly of moerately deep to deep, moder-
ately well to well drained soils, with moerately fine. to
moderately coarse texturs. These soils have a moderate rate
of water transmission.

Grup C - Soils having slow infiltration rates when thoroughly
wetted, consisting chiefly of (1) soils with a layer that
impedes the dowwar movement of water, or (2) soils with
moerately fine to fine textur and a slow infiltration rate.
These soils have a slow rate of water tranmission.

Group D - Soils having very slow infiltration rates when thoroughly
wetted, consisting chiefly of (1) clay soils with high swell-
ing potential, (2) soils with a high perment water table,
(3) soils with claypan or clay layer at or near the surface, and
(4) shallow soils over nearly impervious materials. These
soils have a ver slow rate of water transmission.

Silt and Clay Sedimet Yield Potential

This interpretation indicates the potential for water sedimentation and
pollution from silt and clay paricles caried in suspension following
timber harest, road constrction. or other acti vi ties. Factors con-
sidered in maing ratings ar soil textur and strctur, drainage pat-
terns. landform and climate.

Lo - Sedimentation levels of silt and clay paricles ar not
- expcted to be significant following management acti vi ties.

Soils ar generally moderately coae-texturd.
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Sedi_n~a~ioD Yield Po~en~ial (Con~.)

Modra~e - Sedl-itatlO1 levels of silt aDd clay paricles may be
significan~ly increased following maagement activities with
moderate 108s of water quality and damge to fisheries. Soils
ar generally medium-texturd.

!! - Sedimentation levels of silt and clay paricles ar expectéd
to be high following maagement acti vi ties. Stream becom
turbid and there is considerale loss of water quality and dam-
age to fisheries. Soils ar generally fine to moderately fine-
texturd.

Expected Sediment Size

This interpretation indicates the expected sediment size reaching the
str81 resulting from erosion of each unit. This interpretation is a
statemnt of the tw dominate separates expcted (gravel s sand s silt
Of clay) frm each 80il unit. The ratings ar preented in two colum.
The first colum indicates the sepaates expected frm the surface soils,
and the second indicates the separate. expected frm the subsoils.
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RECREATION

Interpretations for recretion pertain primaily to recreation develop-
ment. They ar based on soil and bedrck properties t drainage t landform
and vegetation. Factors such as aesthetics and accessibility are not
considered when maing these ratings. The following interpretations ar
some mot generally needed for planning recreation developments.

Ladtype Suitability for Recreation Area Development

This rating is based on soil and bedrock characteristics and topographic
featurs of each unit as related to recreation development such as cam-

grund and picnic sites. Factors important to this interpretation are
soil depth t textur t structure t permability t drainage t topography t and
susceptibility to flooding.

Unuited - This rating indicates that soils and/or topography
are of a natur which would prohibit recreation development
wi thout extensive modification.

Lo - These soil units have major limitations to recreation develop-
-ment but limited development is feasible.

Moerate - This rating indicates that the soil unit is generally
sui table for recreation development but has minor 11mi tations .

High - These soils ar paricularly well suited for recreation de-
ve10pment. Generally, they have no limitations.

Ladtype Limitations for Recreation Development

This indicates the major soil limitations to recreation development.

Tratment to Increase Sui tab!li ty

This indicates, when applicable, the treatment necessary to increase the
sui tabi1i ty for recreation development.

Soil and Site Damage Susceptibility

This interpretation applies to recreational areas after development.
Each soil that is suitable or can be made suitable for campground devel-
opment is rated for its susceptibility to damage of soil and/or site by
norml recreation use. Si te includes vegetation as well as soil condi-
tions. Factors used in determining ratings include erosion potential,
soil compactibi1lty t and vegetative growth potentiaL.

Lo - These soils resist compaction and have low erosion poten-
- tial. The native vegetation is hary and not readily de-

stroyed. These soils will withstand and hold up well under
continual use.
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Soil and Site Daage Susceptibility (Cont.)

Moerate - These soils ar not readily compacted or eroded and
vegetative types ar somwhat hary. In general, these soils
and site can sustain continual use but require som rehabilitation.

High - These soils are fragile and easily damged and have vegetation
that is not hardy, easily damged and generally herbaceous. Under
normal use, the vegetation will very likely be destryed, the soil
compacted and/or eroed to such a degre that periodic nonuse and
major rehabilitation will be required.

Susceptibility to Dustiness

This interpretation pertains only to the soils suitable for recreation
development, and applies primarily to unsurfaced roads within recreation
aras .

Lo - Factor indicate dust will not be a problem.

Hoerate - Under norml conditions dust will not be a prolem but
under heavy use and droughty conditions dust very likely will
be a problem.

High - Factors indicate dust will be a problem. Dust abatement
measurs ar necessar under norml conditions and use.

Susceptibility to Muddiness

This interpretation pertains only to the soils suitable, or those that
can be made suitable, for recration development. This interpretation
rate. each soil as to its suseeptibili ty to becoming muddy. The rating
is limited to the surface soil under norm conditions. Factors include
soil characteristics, climate and drainage.

¡!
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Lo - Muddiness is not likely to be a prolem. Factors indicate
- soil. ar not susceptible to muddiness.

Moderate - Soils become muddy at times for short periods, occasionally
causing problems. Road rock is usually necessar.

!! - Soils ar very likely to beco_ muddy and stay muddy for long
periods. Road rock is necessar. Campgrund closur may be

, necessar during wet periods.

Trail Suitability

This interpretation indicates the sui tabili ty of each soil for trails.
Factors include soil and bedrck characteristics, drainage, climate, and
slope .
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Trail Suitability (Cont.)

Poor - These soils have properties which severely limit 
their

-use for trails. Extensi ve treatment measurs are required.

Moderate - These soils have som limitations for trail development.
Certain treatment measurs may be required.

Well - These soils have no limitations for trail development.

Limi tat ions for Trails

This indicates the limitations for trails.

Cosiderations for Trail Improvements and Protection

This indicates some treatment measurs to be . considered in improving
sui tabili ty and protecting trails.

Suitability for Sewage Filter Field

This interpretation evaluates the soil as to its sui tabili ty as a sewage
filter field. Ratings are based on soil depth. textur. permability.
drainage and slope. Only those soils sui table for recreation development
ar rated. Onsite investigation is recommnded before design or instal-
lation of filter system.

Poor - These soils have properties which mae them poorly suited
-as sewage filter fields. Sewage filter disposal in these

soils would be ineffective and create major problems.

Moderate - These soils have properties which limit their use as
sewage filter field. They require a large filter ara for
adequate drainage which limits the capacity of the campground.

Well - These soils are well suited to sewage filter use and offer
-only minor limitations. if any.

Soil Limitation to Sewage Filter Field Use

This indicates the major limitations to sewage filter field use.
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TIMBER MANAGEMENT

Interpretations for Timbr Maagement ar of two tyes. One type includes
som interpretations that directly affect timber management such as
"Potential for Regeneration." The other typ indicates the effect on soils
and other resources fr timbr harvest activities.

Susceptibility to Brush Revegetation

This indicate. the susceptibility of mapping units to revegetate naturally

by bruh fOllowing timber harst. These ratings ar based on soil char
acteristics, field observation, slope, aspect, climate and elevation.

Low - Indicates bruh revegetation is insignificat.

Moderate - Indicates that som brush revegetation will occur.

High - Indicates bl"h revegetation is very dense.

Potentail for Regeneration

This interpretation indicates the potential for each landtype unit to re-
generate at a minimui level of stocking as set by the Forest Service.
Factors included in this interpretation ar soil characteristics, climate,
aspect, elevation, frst potential, bruh competition, and tree species.
Includes planted stock and natural regeneration.

Lo - This rating indicates the potential for regeneration is low.
- Prability of success is very limited. Major regeneration

prolem can be expected and reseeding 01" replanting may be
required throughout the ara. Several year may elapse before
aD adequate stocking level is achieved.

Moerate - This rating indicates that som prolem will be enco\m-
tered in attaining a satisfactory stocking level. Usually re-
generation is spotty and some replanting will be necessar.

High - This rating indicates that regeneration has a high pl'babili ty
of success. Few prolems should be encountered in attaining
goo stocking levels.

Limi tat ions to Regeneration

This indicates the major soil limitation to regeneration of planted
stock and naturals.

Suggested Tre Planting Species

This colum lists the tree species that the soil, climate, and topographic
factor indicate may be best suited for planting.
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Potential Soil and Water Impacts from Various Timber Harvest Methods

This interpretation indicates the susceptibility of soil and water resources
to incur dage from various timber harvest methods. Each landtype is eval-
uated as to the potential impact from each of the following harest method:
"'Tractor logging, cable (no suspension), cable (parial suspension), cable

e full suspension), and aerial logging. The evaluation of potential impact
includes soil and water resource damges from timber removal, spur roads,
landings and other activities that may be associated with the harvest
method being evaluated. The evaluations are based on a full operating
season. Damage is caused to soils by creating soil disturbance which 

may

destroy soil structure, cause compaction and increase erosion. This may
affect other resources through loss of production, lower water quality
and yield, and loss of fisheries. Field observations indicate the most
important factors to consider in making these ratings are wetness of soil,
soil textur and structur, percentage of coarse fragmnts, slope, drainage,
climate, and field observations.

Lo - This rating indicates that the impacts to the soil and
- water resources ar minor. Little or no soil damage is

expected.

Hoderate - This rating indicates that the impacts to the soil and
water resources aY moderate. Soil and water resources
ar expected to incur moderate damge.

High - This rating indicates that the impacts to the soil and
water resources are major. Excessive damage to soil and
water resources is likely to occur.

. Ty of Damge Expected Duing and Subsequent to Timber Harvest Operations

This indicates the type of soil and water resource damge expected on
each soil from various harvest methods.

*See Glossar for definition of methods.
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ENGINEERING

Interpretations for engineering include characteristics for !'ads. foun-
dations. bedrk. and S01 miscellaneous interpretation. niese a1'
pNsented in two tables: One table. "Characteristics Pertinent to Roads
and Airfields," is a standar engineering table for rod construction
based on the Unified Soil Classification System. The other table, "Gen-
era Engineering InterpNtation," gi Yes other engineering interpretations
which will be useful to engineers and other resource maagers. niese in-
terpNtations ar explained and defined in this section. Generally, the
fOllowing interpretations and ratings ar based on the entire landtype' uni t
inCluding soil, bedrck and landf01'. Some interpretations aN based only
on the soil material or bedrck material. These ar stated in the descrip-
tion for each interpNtation. The interp1'tations pertaining to rods are
based on standa Forest Service Ngulation and constrction methods
p1'sently used.

Unified and AASHO Classification

Each soil is classified as to its Unified and AASHO Classification. Most
soils will be classified into one class. Those soils with significant
layers of diffeNnt soil material will have a classification for each
layer designated. The classification will be made for som representative
soils by labortor testing. Those soils not tested will be classified by

coaring their p1'rties to those tested.
Sui tabili ty fOr Use as Topsoil Source

This !'ting evauates each soil as to its sui tabiU ty for use as topsoil.
It doe not specify any Paricular use of the topsoil. Ratings are based
on soil characteristics.

Suited - Soil textur ranges frm sandy loa to clay loam; gravel
content is less than 35 percnt and soil layer is at least 3 feet
thick .

Unsuited - This !'ting indicates the soils do not satisfy the re-
quire_nts specified under "Suited." However, soils rated
"Unsuited" may still satisfy a paricular reuirement. See
the "Table of Soil Characteristics" for soil textur, thickness
and gravel content.

Suitability of Soil as Sand and/or Gravel Source

This interpNtation indicates the suitability of each soil as a possible
soure of sand and/or gravel. It does not indicate the kind or qualty
of sand or gravel, or refer to any specific use of the sand and/or gravel.
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Sui'tability of Soil as Sand and/or Gravel Source (Cont.)

Suited - niis rating indicates that sand and/or gravel is present
and the following conditions are satisfied: There is a layer
present which is composed of 80 percent, by volume, of sand
and/or gravel. This layer is at least 4 feet.

Unsui ted - This rating indicates that sand and/or gravel is gener-
ally not present in amounts which satisfy the requirements
under "Suited." However, soils rated "Unsuited" may still
satisfy a paricuiar requirement. See the Table of Soil Char-
acteristics for soil depth and gravel content.

Suitability of Soil as a Possible Clay Source

This rating indicates the suitability of each soil as a possible source
of clay. It does not indicate the kind or quality of clay or refer to
any specific use of the clay.

Suited - This rating indicates that the soil is a possible source
of clay. Soils with this rating have the following: Textur
ranges from clay loam to clay. Gravel content is less than
35 percent. This layer is at least 2 feet thick.

Unsuited - Soils with this rating generally are not possible sources
for clay.

Sui tabili ty of Bedrck for Road Rock

This interpretation indicates the general suitability of rock when used as
road rock for base coure or wearing surface. These ratings are based on
rok harness, density, and susceptibility to weathering and breakdown.
Soils are not rated when depth to bedrck is grater than 12 feet.
(Cautionar note: This information is for broad planing puroses only.
Specific onsi te characterization data ar required to accurately deter-
mine rock sui tabili ty . )

Unsui ted - Rock is soft and breaks down rapidly under logging
traffic.

Poo - Rock is only moderately har and briaks down easily under
-logging traffic, usually in one or two yeal' time.

Fair - Rock is har and dense but tends to break down under logging
-traffic after about two to four years' use.

Go - Rock is har, dense and resists breakdown under logging-traffic.
Limitations of Bedrck for Road Rock

This colum indicates the major 11mi tat ion of the bedrck for road rock use.
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Estimate of Road Rock Thickness

niis interpretation refers to estimated amunt of rod rock (base coure
and wearing surface) generally needed on heavy-vehicle, al-weather-use
roads constrcted on each soil. Factor involved in maing this interpre-
tation include field observations, textur and plastici t: of soil, depth
of bedrck, drinage, and lcind of subgrde the road generally will have-:-
com material or bedrck. Ratings ar based on uncompacted fills and
on the use of high quality rock. (Cautionar note: This informtion
is for broad planning puroses only. Specific onsi te characterization
data ëI required to accurately determne thickness needs.)

Ve"l thin - Generally less than 10 inches.

~ _ Approximately 10 to 22 inches.

Thick - Approximately 22 to 36 inches.

Very thick - Generally over 36 inches.

Cosideration for Road Location and Costruction

This colu'i indicates the major considerations for rod location and
constrction thrug each soil. The rating evaluates the impact of
rod construction on other resoures and/or road constrction prolems
Ukely to be encountered.

Method of Excavation

This interpretation refers to excavation method most comnly used and
required for each soiL. This includes soil, bedrck and cemented and/or

coacted layers in the soil. Methods ar blading, ripping, and/or blast-
ing. (Cautionar note: These appraisals ar subject to change as machinery
capabili ties change.)

Cutban and Ditch Ersion Potential
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This interpretation indicates the potential for subsoil erosion by running
water on each' soil. Subsoil refers to that material frm 

approximately

the 5-foot depth extending to bedrck. It includes erosion which takes
place along rod ditches and on cuts 

lopes . Rating is of soil material

only and does not apply when cutban or ditch is in bedrck. Factors
considerd in maing ratings are field observations, textur' and structur
of subsoil materials, permability, cænaction, and cUmate.

Lo - Factors indicate that little or no subsoil eroion is
lilcely to occur.

Moerate _ Factors indicate that the subsoils have moerate erosion
potential.

!! - Factors indicate that the subsoils are likely to erode severely.
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Susceptibility to Cutbank Sloughing and Raveling

This rating evaluates each unit for its susceptibility to sloughing or
raveling after excavation. Ratings are based on cutbanks at least 10
feet high. Factors include field observation t soil and bedrock charac-
teristics t backslope ratio t frst action t climate and potential for
revegetation.

Lo - Sloughing and/or raveling is a minor problem requiring
- occasional road maintenance.
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Moerate - Sloughing and/or raveling causes some damage. Annual
rod maintenance is usually adequate.

~ - Sloughing and raveling occur at a rate that often plugs .
culverts and fills inside ditches. Frequent road maintenance
with heavy equipment such as frnt-end loader is required.

Estimated Cutslope Ratio

This interpretation estimates the cuts lope ratio which generally will
result in the most stable cutban condition. Ratings made are for cut-
bans at least 10 feet high and pertain both to soil and bedrck material.
Raings ar based on soil and bedrock factors and on observations.
(Cautionary note: This inforition is for broad planning puroses only.
Specific onsi te characterization data is needed to determine the proper
ratio. )

Steep - Cutbank ratio from vertical to ~:l

Mod.rate - Cutbank ratio frm about 1: 1 to l~: 1

Flat - Cutbank ratio flatter than l~:l

Prb ab ill ty of Cutbank Failurs

This interpretation indicates the proability of failurs in cutbans
fOllowing road construction 01' excavation for buildings. Failurs ar
considered to be. at least 10 cubic yars of material in volum. Ratings
ar based on cutbanks of at least 10 feet in height and refer to more
than a 50-percent chance for failurs. These ratings are the sam as
in the Mantle Stability Surveys.

i. Verr stable - practically no proability of chance of cutban
failures.

II . Stable - probability of no more than 3 failurs per mile of
road cutbank.

III. Moerately stable - probability of ~ to 8 failurs per mile
of rod cutbank.

iv. Unstable - proability of 9 to 15 failurs per mile of road
cutbank.

V. Very unstable - p1'babili ty of more than 15 failurs per mile

of road cutban.
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Sugsestions for Cutban Stability Prlems

This rating gives suggestions, when applicable, to increase stability
of cutbanks or reduce damge fr raveling and slouging.

FailUl Potential on Road Waste and Fills

This interpretation rates the soil units as to the susceptibility of
failur occurring onfill and sidecast waste material and related damage
to resource.. Failures are defined as a loss or partial loss of road
fill or sidecast material on the fill slope. Considered ar initial
and subsequent failurs caused by constrction, erosion and additional
sidecat during maintenance. Failurs result in damage to various re-
sources. Stream sedimentation levels are increased, resulting in an
adverse effect on both water quality and fisheries. Timber grth po-
tential is affected as fill slope aras no longer contribute to produc-
tion. Occasionally the failurs do damge to the road itself. The ratings
ar based on curent road const:rction practices and procedurs and on

ty of soil materials, natural drainage of the site, landfol", slope of
the fill, and field observation.

Lo - Failur on road waste and fills is sufficiently low to
- result in only minor damge to resource values.

Moderate - Failurs on road waste and fills occur with suffi-
cient frquency to cause moderate damage to resource values.

!! - Failurs on road waste and fills occur at a rate and magni-
tude sufficient to cause major damge to resource values.

Erosion Potential on Road Waste and Fills

This interretation rates the soil units as to the susceptibility of
eroion occuring on fill and sidecast waste material and related damge
to reources. Ersion is a loss of surface soil frm fill or sidecat.
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This erosion contributes sedimentation to stram. Timber grth poten-
tial is affected as fill slope aras no longer contribute to prouction.
The ratings ar based on curnt road construction practices and proced-
urs and on tYe of soil material. natural drainage of the site. land-
fol', slop of the fill, and field observation.

Lo - Ersion on road waste and fills is sufficiently low to re-
- sult in only minor damage to resource values.

Moderate - Erosion on road waste and fills occurs with sufficient
magnitude to cause moderate damge to resoure values.

High - Ersion on road waste and fills occur at a magitude
sufficient to cause major damge to resource values.
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Suitability of Road Waste & Fill Slopes to Seeding

This interpretation indicates the probable success of fill slope seeding.
Factors considered in maing ratings ar soil charcteristics. elevation.
slope. climate. snowack. and frst hazar.. Ratings ar based on current
methods and practices of seeding. grass species. fertilizer application
and time of seeding.

Poo - Prbability of success is low. Seeding generally is not
-successful and requires three 01' more reseedings and special

treatments.

Fail' - Success is likely on about 50 percent of area treated.
. -Requires one 01' two followup treatments. Seeding usually

becomes well established wi thin two years. Li ttle followup
seeding necessary.

Go - Prbability of high success. Seeding usually becoms well
-estabU.shed wi thin two years. Li ttle follow up seeding is

necessary.

.
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Limitations to Road Waste and Fill Slope Seeding

This indicate. the major limitations to success of fill slope seeding.

Suggestions for Road Waste and Fill Slope Seeding

This indicates special treatment to be given. when applicable. to increase
the chance of success of fill slope seeding. A statement indicates the
neceisar requirements other than norml fill slope seeding practices
caied on by the Forest.

Sui tabili ty of Cutbanks to Seeding

This interpretation indicates the probable success of cutban seeding.
Factors considered in maing ratings ar soil characteristics. elevation.
ilop. climate. snowaek. and frost hazar. Ratings ar based on curnt
methodi and practices of seeding. grass species. fertilizer application
and time of seeding.

Poor - Prbability of success is low. Seeding generally is not
-succeSSful and requires three 01' more reseedings and ipecial

tre,at1nts.

Fail' - Succeis is likely on about 50 percent of area treated. l.-
-quirei one 01' two followup treatments. Seeding is usualy

spotty; some aras become easily established. while others
fail completely.

Goo - Prbability of high success. Seeding usualy becomes well
-eitablished wi thin two year. Li ttle followup i.ding necesiar.
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Limi'tatioDS to Cu'tbuk Seeding

'lis indicat.s the _j01' limitaticm to succus of cutban seeding.

Suggestions for CUtbank seeding

'li. indicate. special treatmnt to be given. when applicable. to in-
crase the chance of success of cutbai seeding.
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APPENDIX VI

TERMS AND DEFINITIONS OF MAPPING UNIT CRITERIA 11

This appendix contains the term and defini tiona used in soil resource
inventories. These ters and definitions ar used in compiling
inførtion for the TABLE OF SOIL CHARACTERISTICS OF MODAL SITES;
TABLE OF SOME MAPPING UNIT CHARACTERISTICS. FEATURES, AND QUALITIES;
TABLE OF BEDROCK CHARACTERISTICS OF HAPPING UNITS; and the MAPPING UNIT
DESCRIPTIONS.

11 Unless otherwise noted, the following definitions were developed for
use in Soil Resource Inventories, R-6.
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SOIL CHARACTERISTICS
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Soil - ADy and all loose, unconsolidated, weathered material on the
-earh's surace resting on solid, consolidated, wiweathered bedrock,

regarless of origin. mode of formtion, or type of weathering or
depoei tion. Generally includes any material that may be maipulated
by hand tools or heavy equipment without the need of blasting except
sOft. unweathered bedrck. In soil horizon designation, soil mater-
ials included "A", itS", and "C" horizons.

Depth of Soil to Bedrock - Distance frm soil surface to consolidated,
unweathered bedrck. Depth is in feet or inches.

Shallow - less than 3 feet.

Moderately dep - 3 to 6 feet.

Deep - 6 to 12 feet.

Very deep - greater than 12 feet.

Deth to Restrictive Layer in the Soil - Distance fr soil surface to a
layer in the soil that is highly restrictive to drainage, water
tranmission or rot grwth. Usually this is a discontinuity or
strtification layer, but it may be bedrck. If it is bedrck,
depth must be the same as recoed under depth to bedrck. A re-
stictive layer is generally not a genetic soil horizon, except in
old soils that have developed claypan, hardpan, or cemented hori-
zons. Depth is in feet.

Li tter - Total depth in inches of decomposed and widecomposed organic
utter.

Verr thick - grater than 10 feet.

Soil Layer - Each soil layer is a homgeneous layer of soil material.
5011 layers ar described when soil characteristics change signi-
ficatly and have definite effects on management. Each layer
1Iy result frm strtification or soil formtion processes.

Soil Laer Thickness - Thickness of eaèh soil layer in inches.

SOil Layer Thickness Classes - Thickness is in feet or inches.

Thin - less than 3 feet.

Moerately thick - 3 to 6 feet.

Thick - 6 to 10 feet.
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Color - Stated in narative Munsel notations for each soil layer.
Colors ar taken of moist cruhed soil. Mottling is noted. if

present, especially in subsoil layers.

Textur - Relative proportions of sand (2.0mm.-.05mm.), silt
(.05mm.-.002mm.), and clay (less than .0021.). Standar USDA
textural classes ar used for each soil layer.

Textural Classes*- These classes apply when genera textural term
ar used for the profile sketch in the mapping unit descriptions.

Coarse-texturd soils - Sands. loamy sands.

Moderately coare-texturd soils - Sandy loam, fine sandy loam.

Medium-texturd soils - Very fine sandy loam, loam, silt loam,
silt.

Moerately fine-texturd soils - Clay loam, sandy clay loam,
silty clay loa.

Fine-textured soils - Sandy clay, silty clay. clay.

Rock Fragment Quantity, Size, and Shape*- Percent by volum occupied by
consolidated fragmnts larger than sand size (larger 2mm.).

Size Classes - gravel, 2mm. - 3 inches ¡ cobbles. 3 inches to 10
inches; stones, grater than 10 inches.

Shape Classes - round, thin, flat, subangular. subround. anguiar,
blocky, etc.

Rock Fragment Classes - Used as an adjective to textural classes.
Includes gravel, cobble and stone sizes.

o - 35 percent - not noted.
35 - 50 percent - gravelly, cobbly or stony.
50 - 80 percent - very gravelly, very cobbly or vero stony.
80 percent + - extrmely gravelly, extremely cobbly or ex-

tremely stony.

Soil Structur*- Includes grade, size and type of strctur for each
soil layer. If no structur exists, then the soil is massive or
single-grained. Concretions or shot ar recorded, if present.
Applies to aggrgate structural units (aggrgates and peds).

* Standar USDA Handbook 18 Definitions.
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Grade - Degr of aggrgation and expression of the. differential

between cohesion wi thin aggrgates and adhesion between

aggrgates 0

I
I

!! - Indistinct peds. barly observable in place 0

Moderate - DistinC' peds. moerately durle and evident 0

Strong - Distinct peds in place. durable 0

Size - Refers to size of aggrgates according to five size classes
--nd type of strctur 0

I
II

I
Plt) Piist. . CulunmM: (.-\nJ'ular) B!ocky l Eub&j!ular blocky J Craula Crb

Vo., &. or VOl thls piai,., \"Uy fine pria \" er 6ne cCllum.. \'ca;!k;; ~lU~IL~. Veri 'fine Eubò\nKi.larYet)" fine ~nubr: Yery fine crumb;

.. this. -ii mID. nl3ilc. .cJOmm. ilr; .ciOmm. L ocky: -cS nim. ..1 nilll_ .ci Dim." _.-
lI or tb___ TI pliy: I \0 2 Fine pri!hli.LÎt'i 10 Fine columnar; JOto )Oine an;ular blocky: fine Bi.h:~i:iiiar blocky; r:ne ,.r~adar; i to Fine crurub¡-i to.. to 20 nlRL 20 Dim.. 5\0 10mm. S to 10111111. 2mm. 2.mm.

ModiUI______ )hdium plot): 2 ~hdium prismatic: l\J..lìum columnu:- Medii;m iin¡;ular Medium &uJ,angti1:r !\r~¿i~m Rr:uluLar: :\I(.";¡~im cr:lD,b;"

iol... 20 to 50 nim. 20 to 50 Dim. t:lock)..~ 10 to 20 mm. l.loC"ky; JOto 20 mm. 2 to .; nim. :&to 5 mm.

Cone or Thick platy: 6 \0 Cone priimatic: Co:n. c(,hiruru..: 50 Cors ancular blocky; Coarse øuL:lu~ul:tr C4JD,r. Zfdniibr:

thck. IOD... 50 to J 00 uim. to 100 nim. 20 io 50 inm. blc.C'ky: 20 to 050 nim. S tu 10 1I1:i.

V.. eolM or '.er thick plat7: Very eo:use pri.. \'ery io~U'8e. Ct/lum- Viti:~50 ~ VetJ~~e:Z~~ii~~lar YeT\' C'o:~No ,":~n-

n., thck. ~IO DU. made; ::l00lpm. Da; ~ 100 1mD-.
dar: ;:10 D...
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!I - Refers to relative shape of individual aggrgates. There ar
four prima basic shapes 0

I

piath - Soils paricles arranged arund a plane. generaly
orizontalo
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Prism-like - Soil partiCles lIanged arund a vertical line and
bounded by relatively flat surface (Prismatic. COIUlar) 0

Bloc:-like - Soil partiCles aranged arund a point and bounded
by flat or I'UDded surfaces (Angular BlocJy. Sub angular Blocky) 0

Spheroidal - Soil pariCles arranged arund a point and bounded
by curved or very irrgular surface (granular, crumb) 0

Strcturless - No observable aggrgation or no definite orderly ar-
rage1lt of natural lines of weakness 0

Musi ve - The soil material is coherent.

I

I

I

I

Single Grain - The soil 1Iterial is incoherent 0
I

I

152 I



r

~

_l

11

IiiJ/

11.1i

Iii

I...'.

'1
"
'1
!I

1..\,......

¡:
,.

I'

Ii.!.'. . ~

I... ...'.'.

if
':

1

I:
- ..'.'

i'

II

1\

I..)I

Ii

It

Ii"

~¡

Cementatioo*- Includes degree of cementation and the agent of cemen~
tatioo (Ca, Fe, Al, Si). Cementation is generally caused by a
chemical process.

Strng - Soil aggrgates are difficult to break by hand or hand
tools and resist movement and penetration of water and rots.
Water may be perched or ponded for shor periOdS. Aggrgates
can be penetrated by hand tools.

Indurated - Soil aggrgates ar insoluble in water and cannot be
broleen by hand tools. Aggrgates are totally restrictive to
water and roots, and usually require ripping or blasting.

Compaction - Relative increase in bulk density which is caused by
natural pedogenic processes.

Degre of Compaction

Weak - Soil aggrgates ar easily broken by hand and ar usualy
-nonrestricti ve to water and rots.

Moderate - Soil aggrgates ar difficult to break by hand and
resist movement and penetration of water and roots. Water
may be perched or ponded for short periOdS of time.

Strons - Soil aggrgates canot be broen by band. The soil ex-
hibits nearly total restriction to water and root penetration,
and usually requires ripping or blasting.

Pennability - Water or air movement in and through the soil material.
The classes are based on soil textur, rocl fragmnt content,

porosity and bulle density.

Class:

Very .slow - Generally fine-texturd soils - clay. Less than
.05 inch/hr.

Slow - Generally moderately fine-texturd soils - clay loam
--and silty clay learns. .05 inch/hr. to 1 inch/hr.

Moderate - Generally medium-texturd soils - loam, silt
loams. 1 inch/hr. to 5 inehes/hr.

Rapid - Generally moderately coase-texturd soils, sandy
loars, gravelly loas. 5 inehes/hr. to 20 inches/hr.

Very rapid - Very porous soils.
soils - sands and gravels.

Generally coare-texturd
Greater than 20 inches/hr.

* Standar USDA Handbook 18 Definitions.
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Sticky - after pressur, soil adhei.s to both thum and
finger and tends to stretch somehat before pulling
apar frm either digit.
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Coistence*- degre of cohesion and adhesion as indicated by the
resistance of the soil aggrgate to defol'tion or ruptur un-
der various moistu conditions.

~
Loose - non coherent .

Moist:

Lose - noncoberent.

Very friable - crushes under gentle pressur.

Friable- cruhes easily under gentle to moderate pressur
between thum and forefinger.

Finn - crshes under moerate pressur between thum and
-forefinger.
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Very firm - cruhes under strg presur, barly crushable
betwen thum and forefinger.

Extmely firm - crushes under very strng pressur~ canot
be cruhed betwen thum and forefinger.

Wet:

Stickiness is measurd by presing wet soil between fingers.

Nonsticky - practically no adhernce when pressur is
released.

Slightly sticky - after pressur, soil adheres to both
thum and finger but coms off one rather cleanly.
Dos not strtch appreciably.

Very sticky - after pressur, soil adheres strgly to
both digits and is markedly strtched when they ar
separated.

* Standar USDA Hadbook 18 Definitions.
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Plasticity is measurd by rolling wet soil and obserVing wire.

Nonplastic - no wire is formable.

Slightly plastic - wire forms. but soil mass easily de-
formed.

Plastic - wire forms, moerate pressur required to deform
soil mass.

Very plastic - wire forms, much pressur required to de-
form soil mass.

Soil pH - intensity of soil acidity or alkalinity expressed ona
scale frm 1 to 14:. pH

Extremely acid - below 4.5

Strongly acid - 4.6 - 5.5

Slightly acid - 5.6 - 6.4

pH

Neutral 6.5 - 7.3

Slightly alkaline

Strongly alkaline

Very strongly al-
kaline

7.4 - 8.4

8.5 - 9.0

above 9.0

Classification - estimated taxonomic classification at family level.

~
...,"

,

..
¡
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LANDTYPE CHARACTERISTICS,
FEATURES AND QUALITIES

Infiltrtion Rate - Rate of entry of water into soil surface. The rate
is dependent upon the typ of surface soil textur ,rock fragmnt
cotent, strctur, porosity, bul deDSi ty and organic matter content.

Infiltration Rate Classes:

i
i
i
I
I
i:

II.

Slow - Water stands on surface for long period. Soils ar fine-
-texturd, poorly aggrgated and puddle easily.

Hoerate - Water enters soil at comnsurated rates of noral rain-
fall or water application. Water may pond for short periods
(a few days) following very intensive rainfall. Soils ar
medium-textud and well agggated.

Raid - Water rarly POds, enters soil surface V1ry rapidly. Soils
ar cose-texturd, porous, loose and usually single-grained.

Drn:fe Class 2/ - 'le rapidity and extent of removal of water frm the
so 1. Baaed on soil permability, infiltrtion, internal drainage
and topographic position.

Pooly drained - Water table at or near the surface a considerable
par of the time. Soils of this class usualy occupy level or
depressed sites and ar frquently ponded. Water is removed
so slowly that soil remans wet almost all the time.

Somwhat poly drained - Water removed so slowly that the soil re-
mains wet for significant periods, but not all the. time .

Modrately well drained - Soil remans wet for a period somewhat
longer (up to one month) than the wet season ¡may be due in
par to a slowly permable layer, high water table or lateral
seepage.

Well drained - Water is removed from soil readily and these soils
ar saturated only during the wet season for short periods.

Excessively drained - Water is removed fr soil rapidly and these
soils ar rarly ever saturated. Commnly, these soils are
coare-texturd or shallow, stony and/or occur on steep slopes.

Major Drinage Intensity and Pattern - Numer of drainage miles per squar
mile and dominant drainage pattern. .

Intensi ty Classes:
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Patterns (State drainage pattern):

Prductivity - Combined evaluation of measurd and observed production of
timber and forage types. Si te classes ar to be used for timber
types, and range condition ratings for range types.

Timber Site Classes 3/ - Class limits corrspond to height (site index)
of Douglas-fir at 100 years.

Class I - greater than 185 S. i .

Class II - 185 S.I. to 155 S.L.

Class III - 155 S.L. to 125 S.I.

Class iv - 125 S.I. to 95 S.L.

Class V - less than 95 S. i.

Fertilit¥ - Estimated inherent soil fertility and availability of plant
nutri.ents. This rating is derived by c01'1ating measurd producti-
vity with soil factors such as textur, pH, color and organic matter
content.

High - These soils generally have medium to fine textur, dark surface
oolors; ar Slightly acid to slightly alkaline and have abundant
inoorporated organio matter. Nutrient quantities ar adequate
and readily available.

Moderate - These soils generally have one or more soil faotors that
limit nutrient quantity and/or availability.

Lo - These soils generally have several factors that ar lim! ting.
They may be coase-texturd, strngly acid or strongly alkaline,
and lacking in suffioient organic matter. Nutrient quantity
and/or availability is seriously limiting.

~
Percent Vegetative Covel' - Evaluations of total vegetative ooverand the

oover of thre distinct levels of vegetation above the soil surface.
Ovarstor consists of the timber stand canopy. Understory oonsists
of wooy shrus, and timber regeneration. Grund cover consists of
ferns, grasses, sedges, and mosses.

Total Ground Cover - Estimated percent of total vegetati va cover
with overstory t understory and grund covei' combined. Maximum
of 100 percent.

Vegetative Cover by Each Level - Estimated percent vegetative cover
according to species comosition, with overs tor t understory,
and ground cover estimated separately. Maximum of 100 percent
for eaoh level.

\

~

3/ McArle, Technical Bulletin 201. All other Timber Site Classes are
- fr R-6 Timber Inventory Procedurs Handbook.
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Ro't Distribution*- Includes rot size, abundaoe and depth to zone of

roting. Note maximum depth of rots and zone of maimum concentration.

Size:

Very fine - O.07Smm

Fine - 1 to 2mm

Hedi um - 2 to 5ni

Coase - over Smm

Abundance:

Very few - less than l/unit 'l/

Few - 1 to 3/uni t
Plentiful - 4 to l'l/unit

Abundant - mo than l'l

Dep'th :

Recorded dep'th in inches of zone of rooting. Db tance is
measurd fr soil surface to depth of majority of I'ts.

Ladf01' - refers to the shape and configuration of a specific. identifi-
able par of the landscape comm to the mapping unit.

Slop - Rage of slope of landtype.

Aspect - Direction of slope exposur.

Elevation - Altitude above mean sea level expressed in feet.

'" Standa USDA HandbOOK 18 Definitions.
'l/Unit is a squar inch for fine to very fine; a squar yar for medium
- and coe roots.
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BEDROCK CHARACTERISTICS

These terms ar found in the Table of Bedrock Characteristics of Mapping
Units.

Bedr - Consolidated, competent rock which upon weathering produces
loose or unconsolidated soil material. In terminology of soil
horizon designation, bedrck is designated at the "R" layer. Bed-
rock material usually requires ripping and/or blasting. Includes
soft materials that ar unweathered such as som sedimentar rock
which ca be bladed. (Example: Sandstone. )

Coposi tion - Bedrock components and percentage. (Example: Sand-
. stone (20), Conglomerates (10). Mudstone (10).

l
,
,.,

Color - Color is in narrative terms for frsh, \Dweathered surfaces.

Hardness - Relative rating based on ease of breaking rock with geolO-
gy nammer:

Har - Rock cannot be broken or only with grat difficulty.

Moderately hard - Rock can readily be broken with hammer but
not by hand.

Soft - Rock can be broken by hand.

Degre of Fracturing ,. Based on the number or frquency of fracturs
and joints in a rock unit:

-
I

High~ fractured - Entire rock unit is completely dissected by
acturs and joints less than 1 foot apar.

Moderately fracturd - Fracturs divide rock unit into \Di ts
or blocks generally frm 1 to 5 feet apar.

Slightly fracturd - Only occasional fracturs noted.

Massi ve ,. No fracturs or very few fracturs noted.

Fraotur System - Pattern which the rock fracturs follow. Example:
horizontal, platy, vertica, blocky, random, etc.

Fracture Surface - Indicates the characteristics of the fractur
surface and void space wi thin fracturs.

Regular - Smooth, distinct, shar, clean-fracturd surfaces.

Irregular - Rough, irregular, fragmnted fracture surfaces.

159



Bedrck (Cont.)

COItency - Relative inherent strngth of rock as it occur on the
landscape, based on degre of weathering, fracturing t harness,
stability and failurs observd:

Ccatent - No failur within rock unit obsered. Rocks of
unit ar stable and have strng resistance to mass movement.

Moderately cometent - Some failurs. ar noted. Rocks of the
unit ar moerately stable and have some resistance to mass
movement.

Ino~tent - Failurs ar common to rock unit. Rocks of the
un t ar soft t deeply weathered and have high potential for
mass movemt.
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Aerial Loging -

AggIOlrate -

Alluvi UD -

Andeite -

Andesi tic Breccia -

Ash -

Asymtrical -

I
-
~
-
~

Basalt

Basaltic Brccia -

Breccia -

Base Flow -

Bedr -

Block Glide -

APPENDIX VII

GLOSSARY

Logging systeDl using helicopters or balloos
where logs ar lifted vertically and yared
fr and clear of the grcnmd.

A pyrclastic rock containing a predominance
of rounded or subanguar fragmnts.

Stream deposits of gravelly sand, silt, or
clay.

A dark gray to black, dense, fine-grained
extruive igneous rock. Very similar to
basalt.

A fracturd andesite with inclusions of
angular fragmnts of other previously formd
rocks.

Sand-size volcanic ejec1a as used in this
report .

Unsymtrical; without proer proportion of
parts.

A dark gray to black, dense, fine-grained
extruive igneous rock. Very similar to
andesi te.

Rock, compsed of anguar fragmnts in a
finer grundmas, having a compsition
similar to, or the same as, basalt.

Rock compsed of anguar fragnts in a
finer grundmss.

Sustained or fair weather l'off. Itis
coosed of grund-water ruoff and delayed
sub-surface ruoff.

The solid rock that underlies the soil and
other uncosolidated material or that is
expsed at the surface.

A deep-seated, slow-moving failur, marked
by lateral separation with but little
vertical displacement. Generaly occur in
plastic materials.
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Cale (No Suspension) - Yaring _thod where logs ar dragged on the
grund to a landing. .

Cable (Parial Suspension) Yaring method wher one end of the log is
suspended above the grund surface during
the yaring operation.

Cable (Ful Suspension) -

Cinders -

Cirque Basin -

Clastic Sediments -

£! -

Colluvium -

Copaction -

Colex -

Coglomte -

Consequent Drinage -

CCltltional Slops -

Ii
iii

1,1

Ii:
i

Logs aN yarded fr and clear of the grund
surface to a landing.

Primaily uncemented, glassy ,and vesicular
volcaic ejecta ranging chiefly from 4 to
3 _. in diamter.

A half-amhitheater formd by alpine
glaciation with thre steep sides. Usualy
found at upper ends of valeys and along
ridges.

Sediments transported into their place of
deposition; i.e., sandstone, siltstone.

A soil separate less than .002 il. in diamter.
As a soil textural class, soil material that
is 40 percent or more clay, less than 45 percent
sand, and less than 40 percent silt.

Soii material or rock fragmnts Dlved downlope
by grvitational force in the form of soil
creep, slide, and loca wash.

'le packing together of soil particles by
forcs exerted at the soil surface, resulting
in increased soil density.

An association in which two soil units or a
soil unt and a miscellaneous land type ar
so intricately mixed that it is not praatical
to show them separately at the seae of upping
used.

A cemented clasticrocl containing roimded
fragMnts in a fi grundmss.

Drainage that is a direct consequence of the
original slop of the surface on which it
developed.

Slop.. that owe their origin and present surface
featurs to the distribution of lava sheets or
other volcac ejecta.
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Critical Soil - The tel' "critical soil" is frquently used by
laymen, but it is a meaningless term unless it
is related to a speoifio function. May soils
may be critical for one reason or another, but
different soils may not be critica for the
sam reasons. For examle, a deep, wet,
plastic and unstable soil will be critica in
relation to road location and stability. This
soil is not critical in relation to regeneration
and druthiness problems. Another soil may be
very shallow over har bedrock. This soil is
not ori tica frm the standpoint of road
stabili ty, but may be critical as to regenera-
tion problems resulting frm drouthiness and
low fertility. It may also be critical in
relation to surfaoe erosion. Frm these two
samles it becomes obvious that the term
"critical soil" must be defined by the user in
relation to its intended purose.

Deris Slide - A rapidly moving slide composed of soil,
bedrock, or both.

Devitrification - The process by which glassy rocks break up
into definite minerals.

Dike - An intrusive igneous rock that cuts through
pre-existing rock strctur or massive rocks.

Erion - The wearing away of the land surface by ru-
ning water, wind, ice or gravitational oreep.
Accelerated erosion may result from the
acti vi ties of man or animals.-

~
l
..

I

,

Extruive Bedrck - This applies to those igneous rocks deri Yed
fr volcanic lavas that cooled on the surface
of the earh. This lava rapidly cools and
form fine-texturd rocks such as basalt and
andesite.

GeomoholOgy - The study of landfori as they relate to geo-
logic comosition and history.

The debris deposited by glaciers or by stream
directly associated with them.

Glacial Drift -

Glacial Soils - Soils derived frm materials trasported or
influenced by glaciers.

Glaciated Valley -

Hi-ocy -
U-shaped valey formrly occupied by a glacier.

Hilly, uneven landscape reulting frm deep-
seated soil movement usually of a rotational
natur .
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Hyclthel'l Alteration -

Inclusion -

Intrui ve Bedrck -

Ishohyetai Map -

Ladform -

Lapilll-Tuff -

Lithology -

Mapping Unit -

Masive -

Mas Movement -

Mass Wasting -

Miscellaneous Laicitypu-

Outwash -

I

Changes in rocks brought about by the addition
or removal of uterials through the medium
of hydrthermal fluids.

I

Soil typ foimd wi thin a mapping imi t that is
not extensive enough to be mapped separately
or as par of a comlex.

I

IThis applied to those rocks derived from mags
that have been injeoted into older rocks at
depth without reaching the surface. These magm
ar Slow-coling and form coae-texturd rocks,
such as granite.

I

A map with lines along which all points
recei ve the su. allunt of precipitation.

I

Struotural configuration of the topography
as a result of past and preent geological
acti vi ty .

I

A pyroclastio deposit made up of "popcorn"-
sized material in a tuff matrix.

I

'le study of rocks based on examination of
samles.

I

Any delineated ara shown on a soil map
that is identified by a numer. A mapping
unt may be a soil imit, a miscellaneous
landtye or a coalex.

Soil stratur or bedrck condition in which
there is no observable aggrgation or no .
definite orerly a1angement of natural lines
of weakness.

I

I

I

All movement of soil and bedrck material
occurring below the soil surface such as
lands lips , landflow, rock slides, slums, etc.

I

Wearing away of the landscape through the
process of iis movement. GeOlogic erosion.

I

A mapping unit for aras of land that have
II ttle or no natural soil or have properties
that ar too variable and imprediatable for
classification.

I

I

Glacial material swept out, sorted and deposited
by water that originated frm the _lting of
glacial ice.

I

I

Ii

'il
ii

Iii
, i

Paternøater Lakes - A chain of small glacial lakes connected by
drnage.

Peak Flow (Peak Runoff) - 'le gratest water discharge for any single
runoff period.
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Physiogaphic Divisions -

Plastic Soil -

Porhyritic -

Prpylltization -

Pwce -

Puncheons -

Pylastic -

Residuum -

Roational Failur -

Runoff -

Sand -

Sandstone -

Saprolite -

Sedimentar Rock -

Sheet Eroion -

Shield Volcao -

Broad grupings based on the physical featur
of the landscape.

A soil capable of being molded or deformd
continously and permently, by relatively
moerate pressur, into various shapes.

An igneous rock textural term in which
larer crystal are set in a finer groundmss.

nie intruction of, or replacement by, an
assemblage of secondar minerals. Most
characteristic of hydrthermlly altered
andesi tic rocks.

An excessively cellular, light-colored,
volcaic ejecta.

Piling or split logs laid horizonally across
wet areas.

A general term applied to rocks formd fr
volcanic material that has been explosively
or aerially ejeated from a volcaic vent.

Soil material formd by rock weathering in
place.

Mass movement in which the zone of failur,
in cross section, scribes an ar.

'lat par of the preoipi tation which appear
in surface strams of either perennial or
intermi ttent form.

A soil separate between .05 and 2.0 millimeters
in diamter.

A rock composed primarily of cemented sand-
size grains.

Thoroughly decomposed residual rock often
high in clay content.

Rock formd by depos i tion of soil and rock
paricles by water, ice or wind that later
solidifies through cementation, ionc exchange
or comression.

Uniform removal of surface soil by water flow-
ing overland or by wind.

A broad, gently Sloping volcanic cone of
domieal shap made up of overlapping and

inter-fingering lava flows.
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Sill - An intruive igneous rock that lies parallel
to bedding in pre-existing rock.

II
J

Slum - A deep-seated, slow-moving rotational failur
occurring in plastic material resuiting in
verical and lateral displacement.

jl

:1

;1

Silt - A soil separte consisting of paricles between
0.002 and 0.05 millimeters in diamter.

Siltstone - A sedimentary rock consisting primarily ofsilt-size paricles. '

Soil -- Any and all loose, incoherent, unconsoiidated
weathered material on the earh's surface
resting on solid, consolidated, unweathered
bedrck, no _tter how formd, or origin, or
method of weathering or deposition. Generally
includes any material that JIy be moved or
broen by hand tools or heavy equipment without
the need of blasting except soft, unweathered
bedr. In soil horizon designation, soil
materials included "A", "B", and"e" horizons.

1

I

Soil Crep - Slow mass movement of soil material downslope
primaily under the influence of grvity, but
facili tated by saturation with water and/or by
alternating frezing and thawing.

Soil Unit - Taxonomic description of a portion of the land-
scape sufficiently uniform in soil, bedrck and
landform that it can be clearly defined and
easily recogni zed wherever it occurs.

Spot Symols - Symols used on soil maps to repreent a land-
scape factor too sma to delineate.

Surace Slips - Rapid movement downslope of the surface few
feet of soil on steep slopes.

Till - Glacial materials dep08i ted directly by ice
with little or no tranportation by water.
It is generally an unoonsolidated, unstrati-
fied comact mixtur of clay, s il t, sand,
gravel and boulders.

i
i
I

I
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Toeslope - That portion of a slope that is transitional
between the valley floor aDd the upper slope.

Topgraphy - The relief featurs or surface configuration of
an ara.
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T!actor Logging -

T!anslational Failurs -

U-shapd Valley -

Volcanic Ejecta -

V-shaped Valley -

Welded Tuf

-
¡

..

.-
i

ø
-

Timbr harest method whereby logs ar
dragged by a tractor to a loading site.

Downslope displacement of soil-rock material on
a surface which. is roughly parallel to the
general grund surface .

Descripti ve phrase of the cros profile of a
valley which has been cared out by glaoial
movement.

Any and all material forcibly blown out of
volcaic cones, fissurs, and vents.

A descriptive phrase of the cross prOfile of
a valley which has been cut by stram action.

A tuff that has been indurated by the combined
action of the heat retained by the paricles
and the enveloping hot gases.
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