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Consult **Contents®* for parts of the publication that will meet your specific needs,
This survey contains useful information for farmers or ranchers, foresters or

7_ agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or
students; 1o specialists in wildlife management, waste disposal, or pollution centrol



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

Major fieldwork for this soil survey was completed in the period 1970-76. Soil
names and descriptions were approved in 1977. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1977. This
survey was made cooperatively by the Soil Conservation Service and the Colo-
rado Agricultural Experiment Station. It is part of the technical assistance fur-
nished to the Bookcliff, Mt. Sopris, and South Side Soil Conservation Districts.
Assistance was provided by the Garfield County Board of Commissioners.

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

Cover: Rangeland In Rifle Area. The soil in the foreground Is Potts
loam, 3 to 6 percent slopes. In the background are the Roan Cliffs
and Roan Plateau.
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Foreword

The Soil Survey of Rifle Area, Colorado, contains much information useful
in any land-planning program. Of prime importance are the predictions of soil
behavior for selected land uses. Also highlighted are limitations or hazards to
land uses that are inherent in the soil, improvements needed to overcome
these limitations, and the impact that selected land uses will have on the envi-
ronment.

This soil survey has been prepared for many different users. Farmers,
ranchers, foresters, and agronomists can use it to determine the potential of
the soil and the management practices required for food and fiber production.
Planners, community officials, engineers, developers, builders, and homebuyers
can use it to plan land use, select sites for construction, develop soil resources,
or identify any special practices that may be needed to insure proper perform-
ance. Conservationists, teachers, students, and specialists in recreation, wildlife
management, waste disposal, and pollution control can use the soil survey to
help them understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or under-
ground installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map; the
location of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the Coop-
erative Extension Service.

This soil survey can be useful in the conservation, development, and pro-
ductive use of soil, water, and other resources.

@:&E’ WS

Robert G. Halstead
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF RIFLE AREA, COLORADO
PARTS OF GARFIELD AND MESA COUNTIES

By Jerry B. Harman and Donald J. Murray

Soils surveyed by Jerry B. Harman, Donald J. Murray, Tom S. Bargsten, Steve C. McWilliams,
Michael L. Petersen, and William P. Tripp, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service, in cooperation with the
Colorado Agricultural Experiment Station

RIFLE AREA, parts of Garfield and Mesa Counties, is
along the Colorado River in northwestern Colorado (see
map on facing page). Approximately 99 percent of the
survey area is in Garfield County, and the rest is in
north-central Mesa County. The survey area covers
629,860 acres, or 984 square miles.

General nature of the area

Rifle Area consists of broad foothill valleys, narrow
mountain valleys, high rolling plateaus dissected by
steep canyons, and high mountains. Elevation ranges
from 4,950 feet near Grand Valley in the western part of
the survey area to 10,600 feet on the top of Sunlight
Peak in the southeastern part. The survey area extends
approximately 48 miles east and west and varies in width
from 6 to 27 miles.

The Rifle Area and its principal cities of Glenwood
Springs and Rifle are known for year-round outdoor rec-
reation and related services and trade. Important among
the other economic resources of the area are crops,
livestock, and minerals.

History and development

The Rifle Area was one of the oldest gathering places
for the Ute Indian tribe. They hunted in the valley and
surrounding mountains and camped at the east end of
the area near Yampah Hot Springs.

The first explorers to enter the Rifle Area were Friars
Escalante and Dominquez in 1776. In 1860, Captain
Richard Sopris and his party entered the valley from the
east (70).

In 1881, the Ute Indians were placed on reservations
and the United States Government opened western
Colorado to development. Emigrants chose most of this
area as a good location for farming and ranching (4).

The first homestead of 160 acres was filed for in 1880,
near the present site of the city of Rifle.

In 1883, Garfield County was established. Grand
Springs, which was established and renamed Glenwood
Springs in 1885, was the permanent county seat. Settle-
ment of the area proceeded rapidly. New Castle, Silt,
Rifle, and Grand Valley were established within a few
years.

Agriculture was the main factor in development and
settlement in Silt, Rifle, and Grand Valley. Fruit crops,
small grains, a variety of vegetable crops, and hay were
grown initially in the area. With the coming of the railroad
in 1890, Rifle became a major livestock shipping center.
Although very little livestock is shipped by rail now, this
area still depends largely on livestock production.

Mineral production and speculation has influenced the
development of the Rifle Area. Coal, vanadium, and ura-
nium were mined. A very productive natural gas field was
developed in the south-central part of the Area. Qil shale
deposits were first examined and reported to be a poten-
tial source of oil about 1915.

Excellent hunting, fishing, hiking, swimming, and skiing
make this area a year-round recreation center. In 1890,
the waters of the Yampah Hot Springs were harnessed
and developed into a swimming pool and vapor cave.
The Glenwood Springs area has been a major tourist
attraction since.

Glenwood Springs and Rifle are the largest cities in
the Area. Glenwood Springs (fig. 1) has a population of
5,688, and Rifle has a population of 2,600. West Glen-
wood, an unincorporated area just west of Glenwood
Springs, has a population of 1,840. Grand Valley has a
population of 525, New Castle has a population of 656,
and Silt has a population of 966. The rural population of
the Rifle Area is 5,254.



Physiography, drainage, and relief

The Rifle Area is in the central part of the Southern
Rocky Mountains. In general, the greater part of the area
consists of high mountains, plateaus, foothills, and
narrow valleys. There are some relatively broad flood
plains and valleys. Some small mesas have a deposit of
silty loess over old river terrace cobbles and stony basal-
tic outwash.

Elevation within the Rifle Area varies from approxi-
mately 4,950 feet above sea level along the Colorado
River in the western part of the Area to 10,600 feet on
the high mountains in the southeastern part. The eleva-
tion of Rifle, along the Colorado River in the central part,
is 5,345 feet. Glenwood Springs, along the Colorado
River in the eastern part, is at 5,763 feet. Elevations
increase sharply on either side of the Colorado River
valiey.

The Colorado River flows in a westerly to southwester-
ly direction through the Area. The Roaring Fork River
drains the eastern part of the Area, and many creeks
drain the western part (fig. 2). The most important creeks
are South Canon Creek, Divide Creek, Mamm Creek,
Beaver Creek, Porcupine Creek, Battlement Creek, and
Alkali Creek, all on the south side of the Colorado River
and Oasis Creek, Mitchell Creek, Canon Creek, Elk
Creek, Government Creek, and Parachute Creek on the
north. Many intermittent drainageways also flow into the
Colorado River. The tributaries on the north side of the
river drain the high mountains and plateaus. The Flat
Tops in the northeastern part of the Area are primarily
sandstone and limestone. They are high, rolling moun-
tains cut by narrow, steep canyons and well defined
drainageways. The Roan Plateau dominates the land-
scape in the northwestern part of the area. The plateau
consists of rolling to steep mountainsides and well de-
fined narrow mountain valleys and drainageways. Ex-
tremely steep canyons and cliffs exposing the Green
River Formation are along Parachute Creek and its tribu-
taries. Underlying the Green River shale are exposures
of multicolored, silty Wasatch shale.

The major creeks on the south side of the Colorado
River drain the Battlement Mountains, the Divide Creek
Valley, and the high mountains south of Glenwood
Springs. The Battlement Mountains consist primarily of
Green River shale and the underlying Wasatch shale.
The Divide Creek Valley is an area of low lying fans,
ridges, and mesas of mixed shale, sandstone, and basal-
tic alluvium. Reddish silty loess has been deposited over
most of this valley. The mountains south of Glenwood
Springs are mixed sandstone and shale with a basalt
cap in many areas. The mountains are steep and have
narrow valleys and well defined drainageways.

The Colorado River Valley varies in width from 1/2 to
2 miles. It consists of nearly level flood plains and low
terraces. The water table fluctuates between depths of
less than 10 inches and more than 60 inches.

SOIL SURVEY

Adjacent to the valley are higher lying terraces and
mesas. The best irrigated soils in the area are on these
terraces. The terrace soils are normally well drained, and
deep over cobbles and gravel. The mesas normally have
a deep deposit of reddish silty loess over cobbles and
gravel. Slope on these terraces and mesas ranges from
nearly level to gently sloping and rolling.

Climate

In Garfield County, summer is warm or hot in most
valleys and much cooler in the mountains. Winter is cold
in the mountains. Valleys are colder than the lower parts
of adjacent mountains because of cold air drainage. Pre-
cipitation falls in the mountains throughout the year, and
a deep snowpack accumulates during winter. Snowmelt
usually supplies much more water than can be used for
farming.

In valleys precipitation in summer falls as showers;
some thunderstorms occur. In winter the ground is cov-
ered with snow much of the time. Chinook winds, which
blow downslope and are warm and dry, often melt and
evaporate the snow.

Table 1 gives data on temperature and precipitation in
the survey area, as recorded at Rifle, from 1951 to 1974.
Table 2 shows probable dates of the first freeze in fall
and the last freeze in spring. Table 3 provides data on
length of the growing season.

In winter the average temperature is 25.5 degrees F,
and the average daily low is 12.0 degrees. The lowest
temperature on record, -38 degrees, occurred at Rifle on
January 12, 1963. In summer the average temperature is
67.3 degrees, and the average daily high is 86.6 de-
grees. The highest temperature, 101 degrees, was re-
corded on July 11, 1954,

Growing degree days, shown in table 1, are equivalent
to “heat units.” Beginning in spring, growing degree days
accumulate by the amount that the average temperature
each day exceeds a base temperature (40 degrees F).
The normal monthly accumulation is used to schedule
single or successive plantings of a crop between the last
freeze in spring and the first freeze in fall.

Of the total annual precipitation, 5.69 inches, or 51
percent, usually falls from April to September, which in-
cludes the growing season for most crops. Two years in
ten, the April-September rainfall is less than 3.84 inches.
The heaviest 1-day rainfall during the period of record
was 1.95 inches at Rifle on October 13, 1957. Thunder-
storms number about 35 each year, 21 of which occur in
summer.

Average seasonal snowfall is 50 inches. The greatest
snow depth at any one time during the period of record
was 29 inches. On the average, 24 days have at least
one inch of snow on the ground, but the number of days
varies greatly from year to year.

The average relative humidity in midafternoon is less
than 33 percent in spring; during the rest of the year it is
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about 44 percent. Humidity is higher at night in all sea-
sons, and the average at dawn is about 59 percent. The
percentage of possible sunshine is 77 percent in
summer and 61 percent in winter. The prevailing wind is
from the east-southeast. Average windspeed is highest,
10 miles per hour, in June.

Much of the Rifle Area is higher than Rifle and is
somewhat cooler and receives more precipitation. Glen-
wood Springs, near the eastern edge of the Area, aver-
ages about one degree cooler than Rifle and receives
about 5 inches more precipitation per year.

Farming and ranching

The first settlers in the Rifle Area were homesteaders
who came to develop the land for farming and ranching.
Irrigation systems were soon constructed and a wide
variety of small grains, hay, and vegetables were suc-
cessfully grown. Sugar beets were introduced about
1910 and were a major cash crop until the early 1950’s,
when transportation and field labor shortages forced the
producers to grow other crops.

Farming today is primarily concerned with forage for
livestock. There is about 62,000 acres, or about 10
percent of the Rifle Area, in crops and pasture. About
18,000 acres is used for irrigated pasture, and approxi-
mately 44,000 acres is used for harvested crops. Of this,
approximately 40,000 acres is irrigated, and the remain-
ing 4,000 acres is dryfarmed. Approximately 80 percent,
or 32,000 acres, of the irrigated crops is used for alfalfa
and alfalfa-grass mixtures for hay. Other irrigated crops
include corn for ensilage, oats, and barley. Wheat is the
main dryfarmed crop, and a small acreage of oats and
barley is grown (9).

Livestock is the most important part of the Area's
agriculture. Most livestock operations are cow-calf. A few
ranchers raise feeder calves and sell them to commer-
cial feedlots elsewhere. About 65 percent of the Rifie
Area is native rangeland. About 20 percent of the Area is
woodland with considerable grazing value.

The Rifle Area is surrounded by land administered by
the Bureau of Land Management and the Forest Service.
Most ranchers in the area lease grazing allotments on
these lands for summer grazing. Hay, grain, and forage
for ensilage are grown under irrigation and fed to the
livestock in winter.

Farms and ranches in the Rifle Area have become
fewer and larger over the last 10 years. A considerable
amount of land has been sold to land development com-
panies for housing projects. Other iand has been sold to
neighboring ranchers. in 1974, there were 41 fewer
farms and ranches in Garfield County than in 1969.

Natural resources

Soil, water, vanandium, uranium, natural gas, coal, oil
shale, sand and gravel, and wildlife are the major natural
resources of the Rifle Area.

Soil is the most widely used of the Area’s resources
and can yield benefits without depletion if managed and
used properly. The purpose of this report is to aid in
maintaining and improving the value of the soil resource.
The soil in the Rifle Area has a multitude of uses, includ-
ing irrigated crops, trees, rangeland, and urban develop-
ment.

The main source of surface water in the Rifle Area is
the Colorado River. Many tributaries to the Colorado
River contribute to the quality and quantity of water.
Irrigation and domestic water supplies are obtained from
these sources.

Vanadium and uranium are mined in the Area and
extracted from the ore at the mill at Rifle. Natural gas
fields are in the southern part of the survey area. They
are not too concentrated in any one area but are consid-
ered to be high producers. Coal is a potential major
resource in the Rifle Area. It was once intensively mined
along the Grand Hogback near New Castle and Rifle.
Reportedly, huge beds of coal are in the Grand Hog-
back. Oil shale is another resource with enormous po-
tential. The northwestern part of the Area contains the
thickest, richest, and most easily mined oil shale (actual-
ly marlstone rather than shale) deposits in the Green
River Formation of Colorado, Utah, and Wyoming (5).
The Green River Formation is the largest oil shale de-
posit in the world (fig. 3). Sand and gravel deposits are
abundant along the terraces adjacent to the Colorado
River. These deposits have been developed and used to
some extent for construction of an interstate highway
and for local building.

The Rifle Area has some of the best hunting and
fishing in the State of Colorado. Well managed fish and
game programs are responsible for the development of
this resource.

Recreation and tourism

The natural beauty of the Rifle Area with high moun-
tains on either side of the Colorado River Valley and the
abundance of recreational facilities has created a large
tourist trade, especially in the eastern part of the Area.

The Yampah Hot Springs at Glenwood Springs was
developed as a health and recreation center soon after
the area was settled. It achieved world-wide fame as a
health resort and today is a major attraction. The Hot
Springs pool is the largest outdoor swimming pool in
Colorado and is open all year.

Hiking and camping are also favorite recreations in the
Rifle Area. The White River National Forest borders the
Area. It has many four-wheel-drive roads, horseback
trails, and foot trails.



The White River National Forest supports the largest
elk and deer populations in Colorado. The Iakes,
streams, and rivers of the White River National Forest
and the Rifle Area are well stocked with trout and pro-
vide excellent fishing. Local fish hatcheries supply trout
for restocking these waters. The Rifle Falls Fish Hatch-
ery is the largest State hatchery in Colorado and one of
the largest in the world.

Cross-country and downhill skiing and snowmobiling
are also popular.

The Rifle Area is accessible by Interstate 70 and the
Rio Grande Western Railroad. Regularly scheduled com-
mercial airline flights fly into Aspen, 45 miles southeast
of Glenwood Springs, and Grand Junction, 64 miles
southwest of Rifle.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more dis-
tant. Thus, through correlation, they classified and
named the soils according to nationwide, uniform proce-
dures.

After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
soils on aerial photographs. These photographs show
woodlands, buildings, field borders, roads, and other de-
tails that help in drawing boundaries accurately. The soil
map at the back of this publication was prepared from
aerial photographs.

The areas shown on a soil map are called soil map
units. Some map units are made up of one kind of soil,
others are made up of two or more kinds of soil, and a
few have little or no soil material at all. Map units are
discussed in the sections “General soil map for broad
land use planning” and “Soil maps for detailed plan-
ning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for
engineering tests. The soils are field tested, and interpre-
tations of their behavior are modified as necessary
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during the course of the survey. New interpretations are
added to meet local needs, mainly through field observa-
tions of different kinds of soil in different uses under
different levels of management. Also, data are assem-
bled from other sources, such as test results, records,
field experience, and information available from state
and local specialists. For example, data on crop yields
under defined practices are assembled from farm rec-
ords and from field or plot experiments on the same
kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it is
readily available to different groups of users, among
them farmers, managers of rangeland and woodland,
engineers, planners, developers and builders, home-
buyers, and those seeking recreation.

General soil map for broad land use
planning

The general soil map at the back of this publication
shows, in color, map units that have a distinct pattern of
soils and of relief and drainage. Each map unit is a
unique natural landscape. Typically, a map unit consists
of one or more major soils and some minor soils. It is
named for the major soils. The soils making up one unit
can occur in other units but in a different pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for gen-
eral kinds of land use. Areas that are, for the most part,
suited to certain kinds of farming or to other land uses
can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one map unit differ from place to
place in slope, depth, stoniness, drainage, or other char-
acteristics that affect their management.

The soils in the survey area vary widely in their poten-
tial for major land uses.

Descriptions of the general soil map units

1. Parachute-Rhone-Irigul

Deep to shallow, well drained, moderately sloping to
steep soils on mountains and ridges

This map unit is in the northwestern part of the survey
area. Elevation is 7,500 to 8,700 feet. The soils are
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underlain by and formed in material weathered from
Green River shale and Uinta sandstone. Annual precipi-
tation is about 20 inches, and average annual tempera-
ture is about 40 degrees F.

This map unit covers about 16 percent of the survey
area, or approximately 100,000 acres. The unit is about
30 percent Parachute soils, 30 percent Rhone soils, 20
percent Irigul soils, 15 percent Northwater soils, and 5
percent soils of minor extent.

Parachute soils are on ridges and mountainsides. They
are moderately deep and well drained. The surface layer
is loam, and the subsoil is loam that grades to extremely
channery loam. Bedrock is sandstone.

Rhone soils are on mountainsides. They are deep and
well drained. The surface layer is loam in the upper part
and sandy clay loam in the lower part. The substratum is
very channery sandy clay loam.

Irigul soils are on crests and sides of ridges. They are
shallow and well drained. The surface layer is channery
loam, and the substratum is extremely channery sandy
clay loam. Bedrock is sandstone.

This unit is used entirely for grazing and wildlife habi-
tat. It is poorly suited to other uses. It is grazed mainly
from early summer to early fall. This unit is well suited to
wildlife habitat. Deer, elk, mountain lion, grouse, rabbits,
and squirrels are common.

2. Rock outcrop-Torriorthents

Rock outcrop and moderately deep and shallow, well
drained, very steep and extremely steep soils on escarp-
ments and mountains

This map unit is in the northwestern part of the survey
area below the Roan Plateau from the escarpment
edges down to the toe slope. Average annual precipita-
tion is about 14 inches, and average annual temperature
is about 46 degrees F.

This map unit covers about 5 percent of the survey
area, or approximately 30,000 acres. This unit is about
45 percent Rock outcrop, 40 percent Torriorthents, and
15 percent soils of minor extent.

Rock outcrop is on the nearly vertical cliffs from the
rim of the Roan Plateau to the talus slopes below. It
consists of exposures of shale of the Green River For-
mation. This shale is locally known as “oil shale.”

Torriorthents are on the colluvial slopes below the
Rock outcrop. They are moderately deep and shallow
and are well drained. They are clayey to loamy and
contain variable amounts of gravel, cobbles, and stones.

This unit is used primarily for grazing and wildlife habi-
tat, mainly on the toe slopes where browse plants and
some grasses grow. The deer and elk feed at the lower
elevations in winter. Sage grouse, mountain lion, rabbits,
and coyotes also find habitat on this unit. There has
been limited mining of “0il shale” from the Rock outcrop.
Commercial development is extremely limited.

3. Arvada-Torrifluvents-Heldt

Deep, well drained to somewhat poorly drained, nearly
level to gently sloping soils on benches, terraces, alluvial
fans, and flood piains

This map unit is in the central part of the survey area.
The soils formed in mixed alluvium. Average annual pre-
cipitation is about 13 inches, and average annual tem-
perature is about 48 degrees F.

This map unit covers about 6 percent of the survey
area, or approximately 41,000 acres. This unit is about
40 percent Arvada soils, 20 percent Torrifluvents, 20
percent Heldt soils, and 20 percent soils of minor extent.

Arvada soils are on benches, terraces, and fans. They
are deep, well drained, and alkali affected. The surface
layer is loam, the subsoil is strongly alkaline silty clay
loam, and the substratum is silty clay loam.

Torrifluvents are on flood plains and low terraces.
They are deep and well drained to somewhat poorly
drained. They are sandy loam or loam stratified with
sand, gravel, or cobbles.

Heldt soils are on alluvial fans. They are deep and well
drained. The surface layer and subsoil are clay loam,
and the substratum is clay.

Minor in this unit are Nihill, Kim, and Olney soils.
These soils are deep and well drained.

This unit is used for irrigated crops, grazing, and wild-
life habitat. Most of the irrigated crops are on the Heldt
soils. The major crops are alfalfa, small grains, and irri-
gated pasture. The suitability of the Arvada soils for
irrigated crops is poor because of the strongly saline-
alkali condition and slow permeability. The suitability of
Torrifluvents for irrigation and most other uses is poor
because of flooding and a high water table. This unit has
poor suitability for community development because of
flooding, high shrink-swell potential, and salinity and
alkalinity. It has fair suitability for upland wildlife habitat.
Torrifluvents have fair suitability for wetland wildlife habi-
tat.

4. Torriorthents-Rock outcrop-Camborthids

Dominantly shallow to deep, well drained, steep to ex-
tremely steep soils, and Rock outcrop, on mountains,
fans, and ridges

This map unit is throughout the survey area. The soils
formed in sandstone and shale. Average annual precipi-
tation is about 14 inches, and average annual tempera-
ture is about 47 degrees F.

This map unit covers about 20 percent of the survey
area, or approximately 130,000 acres. This unit is about
50 percent Torriorthents, 20 percent Rock outcrop, 20
percent Camborthids, and 10 percent soils of minor
extent.

Torriorthents are on steep and very steep mountain-
sides and steep fans. They are shallow and moderately



deep and are well drained. They are clayey to loamy and
contain variable amounts of gravel, cobbles, and stones.

Rock outcrop is on steep and very steep mountain-
sides and escarpments. It is mostly sandstone and
shale.

Camborthids are on steep fans and mountainsides.
They are shallow to deep and are generally clayey to
loamy throughout.

Minor in this unit are Lazear, Dollard, and Ansari soils.
These soils are on steep mountainsides.

This unit is used almost entirely for wildlife habitat and
limited grazing. It is well suited to wildlife habitat and is
important winter feeding areas for deer and elk. Grouse,
mountain lion, rabbits, and coyotes also use these areas.
This unit is poorly suited to community development be-
cause of depth to rock, steep slopes, and Rock outcrop.

5. Potts-lidefonso-Vale

Deep, well drained, gently sloping lo steep soils on
mesas, alluvial fans, terraces, and benches

This map unit is in the central and south-central parts
of the survey area. The soils formed in loess caps over
gravelly material on mesas and in a mixture of basalt
and sandstone outwash. Average annual precipitation is
about 14 inches, and average annual temperature is
about 47 degrees F.

This map unit covers about 16 percent of the survey
area, or approximately 100,000 acres. This unit is about
40 percent Potts soils, 20 percent lldefonso soils, 16
percent Vale soils, 10 percent Olney soils, and 15 per-
cent soils of minor extent.

Potts and Vale soils are on mesas and gently sloping
fans. They are deep and well drained. The surface layer
is loam or silt loam, the subsoil is clay loam or siity clay
loam, and the substratum is loam and silt loam.

lldefonso soils are on moderately sloping to steep
fans. They are deep and well drained. The surface layer
is stony loam, and the substratum is very stony loam.

Olney soils are on gently sloping fans.

Minor in this unit are Heldt and Pena soils, Torriorth-
ents, Camborthids, and Rock outcrop.

About 60 percent of this unit is used for dryfarmed and
irrigated crops. Most irrigated crops are hay and pasture.
A very small acreage is dryfarmed. The rest of the unit is
used for grazing and nonirrigated pasture. Wildlife such
as deer, elk, rabbits, grouse, and doves find food and
cover on this unit. Deer and elk use this unit as a prime
winter feeding area. A few pheasant and chukar live near
areas where cereal crops are grown.

6. Morval-Villa Grove

Deep, well drained, moderately sloping to moderately
steep soifs on mesas, mounlainsides, and alluvial fans

This map unit is in the south-central and extreme east-
ern parts of the survey area. The soils formed in alluvium
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and outwash derived from mixed basalt and sandstone
from mountainous areas. Average annual precipitation is
about 16 inches, and average annual temperature is
about 44 degrees F.

This map unit covers about 8 percent of the survey
area, or approximately 50,000 acres. The unit is about
15 percent Morval soils, 15 percent Villa Grove soils, 10
percent Tridell soils, 10 percent Zoltay soils, and 50
percent soils of minor extent.

Morval soils are on moderately sloping mesas and
sides of valleys. They are deep and well drained. The
surface layer is loam, the subsoil is clay loam, and the
substratum is stony loam.

Villa Grove soils are on mountainsides and fans. They
are deep and well drained. The surface layer is loam, the
subsoil is clay loam, and the substratum is loam.

Tridell soils are on strongly sloping to moderately
steep mesa sides and fans. They are deep and well
drained. The surface layer is stony loam, and the sub-
stratum is very stony loam. Zoltay soils are on moderate-
ly steep mountainsides and fans. They are deep and well
drained. The surface layer is loam, and the subsoil and
substratum are cobbly clay.

Minor in this unit are Ansari, Dollard, Detra, and Jerry
soils and Torriorthents, Camborthids, and Rock outcrop.

Nearly all of this unit is used for grazing and wildlife
habitat. It produces good stands of grasses, forbs, and
browse shrubs. This unit is used extensively by wildlife
and is a wintering area for deer and elk. Upland wildlife
such as grouse and dove also fine cover and food on
this unit. Nearly all of the soils in this unit are poorly
suited to community development. Steep slopes, stones,
and high shrink-swell potential are the main limitations.

7. Lazear-Cushman-Ascalon

Shallow to deep, well drained, moderately sloping to very
steep soils on mountains, mesa breaks, and alfluvial fans

This map unit is in the central and north-centrai parts
of the survey area. The soils formed in material weath-
ered from sandstone, limestone, and shale and in mixed
alluvium, Average annual precipitation ranges from 12 to
15 inches, and average annual temperature is about 48
degrees F.

This map unit covers about 6 percent of the survey
area, or approximately 35,000 acres. The unit is about
30 percent Lazear soils, 30 percent Cushman soils, 15
percent Ascalon soils, and 25 percent soils of minor
extent.

Lazear soils are on moderately sloping to very steep
mountainsides and mesa breaks. They are shallow and
well drained. The surface layer is gravelly loam, and the
substratum is cobbly loam. Bedrock is sandstone.

Cushman soils are on moderately sloping to steep
mesa breaks and side slopes. They are moderately deep
and well drained. The surface layer is stony loam, the
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subsoil is sandy clay loam, and the substratum is loam
and very gravelly loam. Bedrock is shale and sandstone.

Ascalon soils are on moderately sloping to strongly
sloping alluvial fans and mesas. They are deep and well
drained. The surface layer is fine sandy loam, and the
subsoil and substratum are sandy clay loam.

Minor in this unit are Tanna soils, Torriorthents, Cam-
borthids, Badiand, and Rock outcrop. Tanna soils are on
the strongly sloping to very steep mountainsides. Bad-
land is on the very steep mountainsides and hills. Tor-
riorthents, Camborthids, and Rock outcrop are on the
steep to very steep hills and mesa breaks.

This unit is used for grazing and wildlife habitat. It
provides cover and food for deer, elk, rabbits, grouse,
doves, and chukars. The understory vegetation is sparse
in most areas and is dominated by pinyon and juniper.
Livestock grazing must be carefully managed to prevent
deterioration of the desirable understory vegetation. Deer
and elk feed in these areas of sparse vegetation in
winter. Community development is limited to a small part
of this map unit. Steep slopes and stoniness are the
main limitations.

8. Bucklon-Inchau-Cochetopa

Shallow to deep, well drained, moderately sloping to
steep solls on mountains and alluvial fans

This map unit is mainly in the southwestern part of the
survey area. The soils formed in alluvium derived from
sandstone, shale, and basalt. Average annual precipita-
tion is 18 inches, and average annual temperature is
about 40 degrees F.

This map unit covers about 5 percent of the survey
area, or approximately 30,000 acres. This unit is about
40 percent Bucklon soils, 25 percent Inchau soils, 20
percent Cochetopa soils, and 15 percent soils of minor
extent.

Bucklon soils are on ridges and mountainsides. They
are shallow and well drained. The surface layer is loam,
and the substratum is clay loam and loam. Bedrock is
sandstone.

Inchau soils are on mountainsides and ridges. They
are moderately deep and well drained. The surface layer
is loam, and the subsoil is clay loam. Bedrock is sand-
stone or shale.

Cochetopa soils are on mountainsides and alluvial
fans. They are deep and well drained. The surface layer
is loam, the subsoil is stony clay loam or stony clay, and
the substratum is stony clay.

Minor in this unit are Jerry, Morval, and Tanna soils.
Jerry and Morval soils are on mountainsides and mesas.
They are deep, well drained, and loamy. Tanna soils are
on mountainsides. They are moderately deep and well
drained.

Almost all of this unit is used for grazing and wildlife
habitat. Bucklon soils have fair potential for grazing and
wildlife habitat. Inchau and Cochetopa soils have good

potential for grazing. All of the soils in this unit are poorly
suited to community development. Steep slopes, depth
to bedrock, and high shrink-swell potential are the main
limitations.

9. Jerry-Lamphier-Cochetopa

Deep, well drained, moderately sloping to steep soils on
mountains and fans

This map unit is in the north-central and northeastern
parts of the survey area. The soils formed in mixed
alluvial and colluvial material derived from sandstone,
shale, and basalt. Average annual precipitation is about
18 inches, and average annual temperature is about 40
degrees F.

This map unit covers about 18 percent of the survey
area, or approximately 114,000 acres. This unit is about
30 percent Jerry soils, 20 percent Lamphier soils, 15
percent Cochetopa soils, 20 percent Dateman, Farlow,
and Etoe soils, and 15 percent soils of minor extent.

Jerry soils are on fans and mountainsides. They are
deep and well drained. The surface layer is loam, the
subsoil is cobbly clay loam, and the substratum is cobbly
clay.

Lamphier soils are on fans and mountainsides. They
are deep and well drained. The surface layer and sub-
stratum are loam.

Cochetopa soils are on fans and mountainsides. They
are deep and well drained. The surface layer is loam, the
subsoil is stony clay loam and stony loam, and the sub-
stratum is stony clay.

Dateman, Farlow, and Etoe soils are on mountain-
sides. Dateman soils are moderately deep and well
drained. Farlow and Etoe soils are deep and well
drained.

Minor in this unit are Detra and Bucklon soils. Detra
soils are on mountainsides. They are deep and well
drained. Bucklon soils are on ridges and mountainsides.
They are shallow and well drained.

This unit is used almost entirely for grazing and wildlife
habitat. A few small areas of gentle sloping soils are
irrigated. The main crop is native hay. This unit has good
potential for grazing and wildlife habitat. The main con-
cerns in management are proper control of grazing, fenc-
ing, range reseeding, and brush control. The unit is
poorly suited to community development. Steep slopes
and high shrink-swell potential are the major limitations.
The unit has good potential for wildlife habitat. Deer, elk,
mountain lion, grouse, rabbits, and squirrels are
common.

Broad land use considerations

The Rifle Area covers approximately 630,000 acres in
Garfield and Mesa Counties, Colorado. Nearly all of this
land is privately owned. It is used mainly for range,
wildlife habitat, irrigated pasture, and irrigated crops.



Land use is remaining relatively stable. The general soil
map is helpful in planning major land use changes in the
survey area.

The main change in land use is development of small
areas around Glenwood Springs and Rifle for housing.
The potential for this type of development is increasing.
Nearly 11,000 acres of agricultural land has been plotted
and approved for future housing development. The main
consideration at the present is development of the oil
shale industry. Qil shale plant sites are planned for the
west end of the survey area. A large part of the project-
ed land use change is for housing for the oil shale
industry employees.

An irrigation project to supply additional water to land
users within the Area has been proposed. The “West
Divide Project” would permit some small areas of range
to be converted to irrigated pasture or crops.

The Potts-lidefonso-Vale map unit has most of the
irrigated pasture and irrigated crops in the survey area.
The Potts, Vale, Ascalon, Heldt, and Olney soils all have
good potential for irrigated crops if additional irrigation
water becomes available. In this area, the most limiting
factors on these soils are steep slopes and a short
growing season. lldefonso soils, Torriorthents, Camborth-
ids, and Rock outcrop make up the rest of this map unit.
They are either too steep or too stony to be irrigated.
The Arvada-Torrifluvents-Heldt map unit has some po-
tential for irrigated crops and pasture if additional irriga-
tion water could be supplied. A small percentage of this
unit is being irrigated successfully. Arvada and Heldt
soils generally have a high concentration of sodium
salts. The irrigation water is normally insufficient in quan-
tity to leach out these salts; therefore, the unit is unpro-
ductive. Torrifluvents are regularly flooded and have a
high water table. The minor Olney, Kim, Holderness,
Atencio, and Azeltine soils are deep and well drained.
They have good potential for irrigation.

The Morval-Villa Grove map unit has some potential
for irrigated pasture. This map unit has too short a grow-
ing season to be used for crops. The Lazear-Cushman-
Ascalon map unit has small isolated areas that are suit-
able for irrigation. These are areas of Ascalon soils that
are not too steep. Lazear and Cushman soils are too
steep and too stony to be irrigated.

The most extensive acreage of nonirrigated crops is in
the Potts-lldefonso-Vale map unit. The Morval-Villa
Grove map unit has a few very small areas of nonirrigat-
ed crops. The potential for additional nonirrigated farm-
ing in the survey area is limited to small isolated tracts of
deep, gently sloping soils in these map units. Most of the
soils in the survey area are steep and stony and have a
short growing season.

Grazing is the main land use in this survey area. All of
the map units have substantial acreage of rangeland.
The Parachute-Rhone-Irigul, Jerry-Lamphier-Cochetopa,
and Bucklon-Inchau-Cochetopa map units are used ex-
clusively for summer grazing. These units are very valua-
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ble for grazing cattle and sheep. The higher elevations
have more precipitation and support good stands of
native grasses, forbs, and browse plants. The other map
units are at lower elevations and have a longer grazing
season. Ranchers winter their cattle and sheep on these
units and use these units for grazing early in spring and
late in fall.

Nearly all of the soils are suited to grazing. The poten-
tial for continued productive grazing can be maintained
and improved by effective range management.

The potential for wildiife habitat is fair to good through-
out the survey area. The potential varies with changes in
vegetation and elevation. In general, cropped soils of the
Potts-lidefonso-Vale and Arvada-Torrifluvents-Heldt map
units have good potential for openland wildlife habitat.
The scattered areas of crops on the Lazear-Cushman-
Ascalon map unit have fair potential for openland wildlife
habitat. Near major streams and their tributaries on the
Arvada-Torrifluvents-Heldt map unit, the potential for
wetland wildlife habitat is good. The potential for wood-
fand and rangeland wildlife habitat is good throughout
the survey area. Areas at high elevation, such as the
Parachute-Rhone-Irigul, Bucklon-inchau-Cochetopa, and
Jerry-Lamphier-Cochetopa map units, provide excellent
summer wildlife habitat. Migratory big game spend about
7 to 8 months of the year in these areas. The Morval-
Villa Grove, Lazear-Cushman-Ascalon, Arvada-Torriflu-
vents-Heldt, and Torriorthents-Rock outcrop-Camborthids
map units support woodland and rangeland wildlife in
late fall, winter, and early spring.

Wildlife habitat development should not be overlooked
in any area. It is an important use of land, especially in
small, isolated areas that are not well suited to other
uses.

The potential for recreation is good throughout the
survey area. Areas at higher elevation provide excellent
summer recreation and fair to good winter recreation.
Areas at lower elevation have good potential for devel-
opment of summer and winter recreational areas.

Extensive areas are unfavorable for urban develop-
ment. The areas especially well suited to urban develop-
ment are in crops. Most of the desirable development
areas are in the Potts-lidefonso-Vale map unit. The
Arvada-Torrifluvents-Heldt map unit has some develop-
ment potential if special measures are taken to over-
come limiting factors such as high shrink-swell potential,
flooding, and saline conditions. The Parachute-Rhone-
Irigul, Bucklon-Inchau-Cochetopa, and Jerry-Lamphier-
Cochetopa map units have very limited potential for de-
velopment because of inaccessability in winter, steep
slopes, and extreme stoniness. The potential for urban
development on the Morval-Villa Grove and Lazear-
Cushman-Ascalon map units is poor except in small iso-
lated areas. Most of these map units have steep slopes
and stony soils. Extensive measures would be needed to
make these areas suitable for urban development. The
Rock outcrop-Torriorthents and Torriorthents-Rock out-
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crop-Camborthids map units have little potential for
urban development. Extremely steep slopes, Rock out-
crop, stony soils, high shrink-swell potential, and highly
saline conditions require very extensive measures to
make urban development practical.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and de-
veloping soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol
that identifies the soil on the detailed soil maps. Each
soil description includes general facts about the soil and
a brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or
soils for which the unit is named. Most of the delinea-
tions shown on the detailed soil map are phases of soil
series.

Soils that have a profile that is almost alike make up a
soil series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the
soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A
soil series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a so//
phase commonly indicates a feature that affects use or
management. For example, Ascalon fine sandy loam, 1
to 6 percent slopes, is one of several phases within the
Ascalon series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes
and soil associations.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
includes some of each of the two or more dominant
soils, and the pattern and proportion are somewhat simi-

lar in all areas. Ascalon-Pena complex, 6 to 25 percent
slopes, is an example.

A soil association is made up of soils that are geo-
graphically associated and are shown as one unit on the
map because it is not practical to separate them. A soil
association has considerable regularity in geographic
pattern and in the kinds of soil that are a part of it. The
extent of the soils can differ appreciably from one delin-
eation to another; nevertheless, interpretations can be
made for use and management of the soils. Farlow-Rock
outcrop association, steep, is an example.

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

Most map units include small, scattered areas of soils
other than those that appear in the name of the map
unit. Some of these soils have properties that differ sub-
stantially from those of the dominant soil or soils and
thus could significantly affect use and management of
the map unit. These soils are described in the descrip-
tion of each map unit. Some of the more unusual or
strongly contrasting soils that are included are identified
by a special symbol on the soil map.

Most mapped areas include places that have little or
no soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineat-
ed on the soil map and given descriptive names. Bad-
land is an example. Some of these areas are too small
to be delineated and are identified by a special symbol
on the soil map.

The acreage and proportionate extent of each map
unit are given in table 4, and additional information on
properties, limitations, capabilities, and potentials for
many soil uses is given for each kind of soil in other
tables in this survey. (See “Summary of tables.”) Many
of the terms used in describing soils are defined in the
Glossary.

1—Almy Variant loam, 25 to 65 percent slopes.
This deep, well drained, hilly to very steep soil is on
mountainsides. Elevation ranges from 6,500 to 8,000
feet. This soil formed in sandstone and shale residuum.
The average annual precipitation is about 18 inches, the
average annual air temperature is about 40 degrees F,
and the frost-free period is about 85 days.

Typically, the surface layer is reddish brown loam
about 8 inches thick. The subsoil is reddish brown and
red clay loam about 26 inches thick. The substratum is
red flaggy clay loam to a depth of 60 inches.
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Included with this soil in mapping are small areas of
Detra soils and Rock outcrop. These areas make up
about 5 to 10 percent of the map unit.

Permeability is moderately slow, and available water
capacity is high. The effective rooting depth is 60 inches
or more. Surface runoff is medium, and the erosion
hazard is moderate.

This soil is used mainly for wildlife habitat and limited
grazing.

The native vegetation on this soil is mainly Gambel
oak, serviceberry, elk sedge, and bromes.

When range condition deteriorates, forbs and woody
shrubs increase. When the range is in poor condition,
Kentucky bluegrass, undesirable weeds, and annual
plants are abundant. Properly managing grazing main-
tains and improves range condition.

Mule deer, elk, cottontail rabbit, wild turkey, and blue
grouse find habitat on this soil.

Community development and sanitary facilities are lim-
ited by steep slopes and low strength.

This soil is in capability subclass Vlle, nonirrigated.

2—Arle-Ansari-Rock outcrop complex, 12 to 65
percent slopes. This complex consists of strongly slop-
ing to steep soils and Rock outcrop on mountainsides
and sloping alluvial fans. Elevation ranges from 5,500 to
7,500 feet. The soils formed in alluvium derived from
red-bed shale and sandstone. The average annual pre-
cipitation is about 16 inches, the average annual air
temperature is about 42 degrees F, and the average
frost-free period is about 100 days.

The Arle soil makes up about 45 percent of the com-
plex, the Ansari soil makes up about 35 percent, and
Rock outcrop makes up about 20 percent.

The Arle soil is moderately deep and well drained.
Typically, the surface layer is reddish brown very stony
loam about 10 inches thick. The subsoil and substratum
are reddish brown very stony loam about 22 inches thick.
Soft reddish brown sandstone and shale are at a depth
of 32 inches.

Permeability of the Arle soil is moderate, and available
water capacity is low. Effective rooting depth is about 20
to 40 inches. Surface runoff is medium, and the erosion
hazard is severe.

The Ansari soil is shallow and well drained. Typically,
the surface layer is reddish brown loam about 10 inches
thick. The substratum is reddish brown stony loam. Bed-
rock is hard, reddish brown sandstone.

Permeability of the Ansari soil is moderate, and availa-
ble water capacity is low. Effective rooting depth is about
10 to 20 inches. Surface runoff is rapid, and the erosion
hazard is severe.

Rock outcrop is mainly red sandstone.

This complex is used mainly for grazing and wildlife
habitat.

The native vegetation on the Arle soil is mainly wheat-
grass, Indian ricegrass, mountainmahogany, and sage-
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brush. The native vegetation on the Ansari soil is mainly
Indian ricegrass, wheatgrass, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion.

Mule deer, rabbit, and grouse find habitat on these
soils.

Use of this complex for community development or as
a source of construction material is limited mainly by
depth to rock, steep slopes, thin layers of borrow materi-
al, and large stones. Special design can overcome these
limitations. Drainage and structures to control runoff from
snowmelt reduce erosion around construction sites and
roads.

This complex is in capability subclass Vlle, nonirrigat-
ed.

3—Arvada loam, 1 to 6 percent slopes. This deep,
well drained, sloping soil is on fans and high terraces
(fig. 4). Elevation ranges from 5,100 to 6,200 feet. This
soil formed in highly saline alluvium derived from sand-
stone and shale. The average annual precipitation is
about 12 inches, the average annual air temperature is
about 48 degrees F, and the average frost-free period is
about 120 days.

Typically, the surface layer is strongly alkaline or very
strongly alkaline, pale brown loam about 3 inches thick.
The subsoil is brown silty clay loam about 14 inches
thick. The substratum is light brown or brown silty clay
loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
Limon, Kim, Heldt, and Wann soils. Also included are
some soils that are high in silt.

Permeability is very slow, and available water capacity
is moderate. Effective rooting depth is 60 inches or
more. Organic matter content of the surface layer is low.
Surface runoff is medium, and the erosion hazard is
moderate.

This soil is used mainly for wildlife habitat, limited
grazing, and some irrigated farming.

Irrigated crops produce very poorly because the soil
takes water in very slowly and is droughty. Leaching is
needed to remove excess salts if this soil is to be irrigat-
ed. Soil amendments containing sulphur are helpful in
leaching the salt.

The native vegetation on this soil is mainly saltgrass,
alkali sacaton, and greasewood.

When range condition deteriorates, forbs and shrubs
increase. Properly managing grazing maintains and im-
proves range condition. Seeding improves range in poor
condition. Western wheatgrass, alkali sacaton, and tall
wheatgrass are suitable for seeding. Preparing a
seedbed and drilling the seed are good practices. irrigat-
ing new seedings is necessary for successful establish-
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ment. Reducing brush improves the range if the grass
understory is adequate.

Cottontail rabbit and pheasant find shelter on this soil
if they can obtain food in surrounding areas.

Use of this soil for sanitary facilities, for community
development, and as a source of construction material is
limited by the high shrink-swell potential, slow permeabil-
ity, clayey textures, and salinity.

This soil is in capability subclass Vlis, irrigated and
nonirrigated.

4—Arvada loam, 6 to 20 percent slopes. This deep,
well drained, sloping soil is on fans and high terraces.
Elevation ranges from 5,100 to 6,200 feet. This soil
formed in highly saline alluvium derived from sandstone
and shale. The average annual precipitation is about 12
inches, average annual air temperature is about 48 de-
grees F, and the average frost-free period is about 120
days.

Typically, the surface layer is moderately alkaline, pale
brown loam about 3 inches thick. The subsoil is brown
silty clay loam about 14 inches thick. The substratum is
light brown or brown silty clay loam to a depth of 60
inches.

Included with this soil in mapping are small areas of
Limon, Kim, and Heldt soils.

Permeability is very slow, and available water capacity
is high. Effective rooting depth is 60 inches or more.
Organic matter content of the surface layer is low. Sur-
face runoff is moderately rapid, and the erosion hazard is
severe.

This soil is used mainly for wildlife habitat and limited
grazing.

The native vegetation on this soil is mainly sagebrush,
greasewood, and wheatgrass.

When range condition deteriorates, grasses decrease
and weedy forbs, cheatgrass, big sagebrush, and
greasewood increase. Properly managing grazing main-
tains and improves range condition. Seeding improves
range in poor condition. Western wheatgrass and tall
wheatgrass are suitable for seeding. Preparing a
seedbed and drilling the seed are good practices. Irrigat-
ing new seedings is necessary for successful establish-
ment. Brush should not be reduced because grass pro-
duction is low and some desirable native shrubs could
be destroyed.

Cottontail and pheasants find shelter on this soil if
they can obtain food in surrounding areas.

Use of this soil for sanitary facilities and as a source of
construction material is limited by the large amounts of
clay and salts. This soil is corrosive to steel and con-
crete. Community development is limited by high shrink-
swell potential, salinity, and steep slopes.

This soil is in capability subclass VlIs, nonirrigated.

5—Ascalon fine sandy loam, 1 to 6 percent slopes.
This deep, well drained, nearly level to gently sloping soil
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is on mesas, alluvial fans, and terraces. Elevation ranges
from 5,000 to 6,500 feet. The soil formed in alluvium
derived from sandstone and shale. The average annual
precipitation is about 14 inches, the average annual air
temperature is about 48 degrees F, and the average
frost-free period is about 120 days.

Typically, the surface layer is brown fine sandy loam
about 5 inches thick. The subsoil is brown and yellowish
brown sandy clay loam about 30 inches thick. The sub-
stratum is very pale brown sandy clay loam to a depth of
60 inches.

Included with this soil in mapping are small areas of
Olney and Potts soils that have slopes of 1 to 6 percent.

Permeability is moderate, and available water capacity
is moderate. Effective rooting depth is 60 inches. Sur-
face runoff is slow, and the erosion hazard is moderate.

This soil is used mainly for irrigated crops, hay, and
pasture. Some areas are used for grazing and wildlife
habitat.

This soil is irrigated mainly by corrugations. Sprinkiers
are also suitable. This soil erodes easily. Such practices
as minimum tillage, grassed waterways, and tail water
control reduce the danger of excessive erosion. Drop
structures in irrigation ditches control water and prevent
excessive ditch erosion.

The native vegetation on this soil is mainly need-
leandthread, wheatgrasses, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush also improves the range. Seeding
improves range in poor condition. Pubescent wheat-
grass, western wheatgrass, and big bluegrass are suit-
able for seeding. Preparing a seedbed and drilling the
seed are good practices.

This soil has potential as habitat for pheasant, cotton-
tail rabbit, mourning dove, and squirrel. These animals
mostly obtain food and shelter in areas of crops and hay.

This soil has few limitations for community develop-
ment. Low strength and frost action affect structures and
roads. Community sewage systems will be needed if the
population density increases.

This soil is in capability subclasses llle, irrigated, and
IVe, nonirrigated.

6—Ascalon fine sandy loam, 6 to 12 percent
slopes. This deep, well drained, moderately sloping to
rolling soil is on mesas, terraces, sides of valleys, and
alluvial fans. Elevation ranges from 5,000 to 6,500 feet.
The soil formed in alluvium derived from sandstone and
shale. The average annual precipitation is about 14
inches, the average annual air temperature is about 48
degrees F, and the average frost-free period is about
120 days.

Typically, the surface layer is brown fine sandy loam
about 5 inches thick. The subsoil is brown and yellowish
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brown sandy clay loam about 30 inches thick. The sub-
stratum is very pale brown sandy clay loam to a depth of
60 inches.

Included with this soil in mapping are small areas of
Olney and Potts soils that have slopes of 1 to 6 percent.

Permeability is moderate, and available water capacity
is moderate. Effective rooting depth is 60 inches. Sur-
face runoff is medium, and the erosion hazard is moder-
ate.

This soil is used mainly for irrigated hay and pasture
and some crops. Some areas are used for grazing and
wildlife habitat.

Corrugations are the main method of applying irrigation
water. Sprinklers are also suitable. Steep slopes cause
erosion to be more rapid on this soil than on less sloping
Ascalon soils. Minimum tillage, cover crops, contour til-
lage, and grassed waterways help to control erosion.
Drop structures are needed in irrigation ditches.

The native vegetation on this soil is mainly need-
leandthread, wheatgrasses, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush also improves the range. Seeding
improves range in poor condition. Pubescent wheat-
grass, western wheatgrass, and big bluegrass are suit-
able for seeding. Preparing a seedbed and drilling the
seed are good practices.

This soil has potential as habitat for cottontail rabbit,
squirrel, pheasant, mourning dove, and wild turkey.

Steep slopes and frost action limit community develop-
ment. Cuts and fills should be minimal, and drainage is
needed for roads and structures.

This soil is in capability subclasses Ve, irrigated, and
Vle, nonirrigated.

7—Ascalon-Pena complex, 6 to 25 percent slopes.
These moderately sloping to hilly soils are on sides of
valleys and alluvial fans. Elevation ranges from 5,000 to
6,500 feet. The soils formed in alluvium derived from
sandstone and shale. The average annual precipitation is
about 14 inches, the average annual air temperature is
about 48 degrees F, and the average frost-free period is
about 120 days.

The Ascalon soil makes up about 65 percent of the
complex, and the Pena soil makes up about 25 percent.
The Ascalon soil is on the less sloping, somewhat con-
cave parts of the landscape, and the Pena soil is on the
steeper, convex parts.

The Ascalon soil is deep and well drained. Typically,
the surface layer is brown fine sandy loam about 5
inches thick. The subsoil is brown and yellowish brown
sandy clay loam about 30 inches thick. The substratum
is very pale brown sandy clay loam to a depth of 60
inches.
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Permeability of the Ascalon soil is moderate, and avail-
able water capacity is moderate. Effective rooting depth
is 60 inches. Surface runoff is medium, and the erosion
hazard is moderate.

The Pena soil is deep and well drained. Typically, the
surface layer is about 12 inches thick. The upper part of
the surface layer is dark grayish brown stony loam, and
the lower part is dark grayish brown very stony loam.
The substratum is very pale brown very stony sandy
loam to a depth of 60 inches.

Permeability of the Pena soil is moderate, and availa-
ble water capacity is low. Effective rooting depth is 60
inches. Runoff is slow, and the erosion hazard is moder-
ate.

Included with these soils in mapping are small areas of
Olney and Potts soils that have slopes of 6 to 12 per-
cent. These areas are on small, isolated mesas and
make up 5 to 10 percent of the complex.

This complex is used mainly for wildlife habitat and
limited grazing.

The native vegetation is mainly needleandthread,
wheatgrasses, mountainmahogany, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. Properly managing grazing maintains and im-
proves range condition. When the range is in poor condi-
tion, seeding is practical. Areas must be carefully select-
ed to avoid the concentration of stones. Pubescent
wheatgrass, western wheatgrass, and big bluegrass are
suitable for seeding. Preparing a seedbed and drilling the
seed are good practices. Controlling brush improves
areas that are producing more woody shrubs than are
normally found in the potential plant community, but con-
trolling brush may damage deer habitat.

Cottontail rabbit, squirrel, pheasant, mourning dove,
wild turkey, and some mule deer find habitat on these
soils.

Community development is limited by the steep slopes
and frost action in the Ascalon soil and by steep slopes
and stones in the Pena soil.

This complex is in capability subclass Vle, nonirrigated.

8—Atenclo-Azeltine complex, 1 to 3 percent
slopes. These nearly level to gently sloping soils are on
alluvial fans and terraces. Elevation ranges from 5,000 to
7,000 feet. The soils formed in mixed alluvium derived
from red-bed shale and sandstone. The average annual
precipitation is about 14 inches, the average annual air
temperature is about 47 degrees F, and the average
annual frost-free period is about 110 days.

The Atencio soil makes up about 45 percent of the
map unit, and the Azeltine soil makes up about 45 per-
cent. Exposed areas of gravel make up about 10 percent
of the unit.

The Atencio soil is deep and well drained. Typically,
the surface layer is dark reddish gray sandy loam about
11 inches thick. The upper part of the subsoil is reddish
brown gravelly sandy clay loam about 12 inches thick,



RIFLE AREA, COLORADO

and the lower part is brown gravelly sandy loam about 5
inches thick. The substratum is sand, cobbles, and
gravel to a depth of 60 inches.

Permeability of the Atencio soil is moderate, and avail-
able water capacity is low. Effective rooting depth is 60
inches or more. Surface runoff is slow, and the erosion
hazard is slight.

The Azeltine soil is deep and well drained. Typically,
the surface layer is reddish gray gravelly sandy loam
about 8 inches thick. The underlying layer is reddish
brown gravelly sandy loam about 10 inches thick. The
substratum is calcareous sand, gravel, and cobbles to a
depth of 60 inches or more.

Permeability of the Azeltine soil is moderately rapid,
and water capacity is very low. Effective rooting depth is
about 60 inches or more. Surface runoff is slow, and the
erosion hazard is slight.

These soils are used mainly for grazing and crops.
Alfalfa, small grains, potatoes, and grass-legume hay are
the main crops.

This soil is irrigated mainly by flooding. Grassed water-
ways and minimum tillage prevent serious erosion. Cover
crops or stubble mulching in dryfarmed areas also
reduce erosion.

The native vegetation on these soils is mainly wheat-
grass, sagebrush, and needleandthread.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Seeding improves range in poor condition. Crested
wheatgrass, western wheatgrass, and Russian wildrye
are suitable for seeding. Preparing a seedbed and drilling
the seed are good practices. Reducing brush improves
the range.

Pheasant, dove, rabbit, squirrel, and some deer find
food and shelter on these soils, mainly in areas of crops.

Use of this soil for community development or as a
source of construction material is limited by the large
stones. Special design is needed for septic tank absorp-
tion fields because of seepage and the possibility of
polluting ground water.

This complex is in capability subclass IVs, irrigated,
and Vls, nonirrigated.

9-—Badland. This broadly defined unit consists of
steep and very steep, nearly barren land dissected by
many intermittent drainage channels that have cut into
the soft shale and sandstone of the Green River Forma-
tion and into the soft shale and siltstone of the Wasatch,
Mancos, and Mesa Verde Formations. Badland occurs
throughout the survey area, mainly on steep foothills and
mountainsides that have outcrops of shale or sandstone.

About 85 percent or more of the area is unvegetated.
The water erosion hazard is very severe, and erosion is
active.
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About 15 percent of this map unit is small, isolated
areas of Lazear, Tanna, and Dollard soils. These soils
have only a sparse plant cover, mainly scattered pinyon
and juniper. The value for grazing is very limited. The
trees provide a little protection and cover for livestock
and wildlife.

Badland is unsuitable for community development.

Badland is in capability subclass Vllle, nonirrigated.

10—Begay sandy loam, 1 to 6 percent slopes. This
deep, well drained, nearly level to gently rolling soil is on
alluvial fans and sides of valleys. Elevation ranges from
5,000 to 6,500 feet. This soil formed in alluvium derived
from red-bed sandstone and shale. The average annual
precipitation is about 14 inches, the average annual air
temperature is about 48 degrees F, and the average
frost-free period is about 120 days.

Typically, the surface layer is red or yellowish red
sandy loam about 14 inches thick. The subsoil is yellow-
ish red fine sandy loam about 10 inches thick. The sub-
stratum is yellowish red stony sandy loam to a depth of
60 inches.

Included with this soil in mapping are small areas of
Olney and Ascalon soils that have slopes of 6 to 12
percent. These areas make up about 5 to 10 percent of
the map unit.

Permeability is moderately rapid, and available water
capacity is low. Effective rooting depth is 60 inches.
Surface runoff is slow, and the erosion hazard is moder-
ate.

This soil is used mainly for some irrigated pasture and
hay and for grazing. Small acreages of wheat, barley,
and oats are grown.

Flooding and sprinklers are suitable for irrigating this
soil. This soil is droughty and needs frequent irrigation to
mature crops. Controlling the rate of water application
reduces piping and erosion.

The native vegetation on this soil is mainly wheat-
grass, needleandthread, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Seeding improves range in poor condition. Crested
wheatgrass, western wheatgrass, and Russian wildrye
are suitable for seeding. Preparing a seedbed and drilling
the seed are good practices.

Cottontail rabbit, squirrel, mourning dove, chukar, and
some mule deer find habitat on this soil.

Use of this soil for community development and as a
source of construction material is limited by seepage,
large stones, and excess fines.

This soil is in capability subclasses llle, irrigated, and
Ve, nonirrigated.

11—Begay sandy loam, 6 to 12 percent slopes.
This deep, well drained, moderately sloping to rolling soil
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is on alluvial fans and sides of valleys. Elevation ranges
from 5,000 to 6,500 feet. This soil formed in alluvium
derived from red-bed sandstone and shale. The average
annual precipitation is about 15 inches, the average
annual air temperature is about 48 degrees F, and the
average frost-free period is about 120 days.

Typically, the surface layer is red or yeillowish red
sandy loam about 10 inches thick. The substratum is
yellowish red stony sandy loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
Olney and Ascalon soils that have slopes of 6 to 12
percent. These areas make up about 5 to 10 percent of
the map unit.

Permeability is moderately rapid, and available water
capacity is low. Effective rooting depth is 60 inches.
Surface runoff is moderate, and the erosion hazard is
severe.

This soil is used mainly for irrigated pasture and hay
and for grazing.

Flooding and sprinklers are suitable for irrigating this
soil. This soil is droughty and needs frequent irrigation to
mature crops. Controlling the rate of water application
reduces piping and erosion.

The native vegetation on this soil is mainly wheat-
grass, needleandthread, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush is often necessary to improve dete-
riorated range. Seeding improves range in poor condi-
tion. Crested wheatgrass, western wheatgrass, and Rus-
sian wildrye are suitable for seeding. Preparing a
seedbed and drilling the seed are good practices.

Cottontail rabbit, squirrel, mourning dove, chukar, and
some mule deer find habitat on this soil.

Use of this soil for community development and as a
source of construction material is limited by large stones,
seepage, and steep slopes.

This soil is in capability subclass Ve, irrigated and
nonirrigated.

12—Bucklon-Inchau loams, 25 to 50 percent
slopes. These moderately sloping to very steep soils are
on ridges and mountainsides. Elevation ranges from
7,000 to 9,500 feet. These soils formed in sandstone
and shale residuum. The average annual precipitation is
about 18 inches, the average annual air temperature is
about 40 degrees F, and the average frost-free period is
less than 75 days.

The Bucklon soil makes up about §5 percent of the
map unit, and the Inchau soil makes up about 35 per-
cent. The Bucklon soil is on the more steep, convex
parts of the landscape, and the Inchau soil is on the
slightly concave parts.

The Bucklon soil is shallow and well drained. An or-
ganic layer is on the surface in some areas. Typically,
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the surface layer is dark grayish brown loam about 5
inches thick. The underlying material is dark grayish
brown clay loam and grayish brown loam about 10
inches thick. Shale and sandstone bedrock is at a depth
of 15 inches.

Permeability of the Bucklon soil is slow above bed-
rock. Available water capacity is very low. Effective root-
ing depth is about 10 to 20 inches. Surface runoff is
medium, and the erosion hazard is severe.

The Inchau soil is moderately deep and well drained.
An organic layer is on the surface in some areas. Typi-
cally, the surface layer is grayish brown loam about 3
inches thick. The upper part of the subsoil is dark gray-
ish brown and yellowish brown clay loam about 15
inches thick, and the lower part is yellowish brown grav-
elly clay loam about 18 inches thick. Sandstone and
shale bedrock is at a depth of 36 inches.

Permeability of the inchau soil is moderate above bed-
rock, and available water capacity is moderate. Effective
rooting depth is 20 to 40 inches. Surface runoff is
medium, and the erosion hazard is severe.

Included with these soils in mapping are small areas of
Cochetopa, Cimarron, and Jerry soils. The Cochetopa
and Jerry soils have slopes of 25 to 50 percent. The
Cimarron soils are in small drainageways and have
slopes of 2 to 12 percent. These areas make up 5§ to 10
percent of the map unit.

These soils are used mainly for wildlife habitat and
limited grazing.

The native vegetation on these soils is mainly Gambel
oak, elk sedge, and bromes.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, Kentucky
bluegrass, undesirable weeds, and annual plants are nu-
merous. Properly managing grazing maintains and im-
proves range condition.

Mule deer, elk, snowshoe rabbit, squirrel, and blue
grouse find habitat on these soils.

Community development is limited by steep slopes,
depth to rock, and low strength.

This complex is in capability subclass Vlls, nonirrigat-
ed.

13—Chilton channery loam, 3 to 6 percent slopes.
This deep, well drained, gently sloping soil is on alluvial
fans and sides of valleys. Elevation ranges from 5,000 to
6,500 feet. This soil formed in alluvium derived from red-
bed shale and sandstone. The average annual precipita-
tion is about 14 inches, the average annual air tempera-
ture is about 46 degrees F, and the average frost-free
period is about 120 days.

Typically, the surface layer is reddish brown channery
loam about 13 inches thick. The substratum is reddish
brown, light brown, and pink very channery sandy loam
and very cobbly sandy loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
Begay and Morval soils. The Begay soils have slopes of
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1 to 6 percent. The Morval soils are in higher lying areas
and have slopes of 3 to 12 percent. These areas make
up 10 to 15 percent of the map unit.

Permeability is moderately rapid, and available water
capacity is moderate. Effective rooting depth is 60
inches or more. Surface runoff is slow, and the erosion
hazard is moderate.

This soil is used mainly for wildlife habitat, limited
grazing, and some irrigated hay and pasture.

The native vegetation on this soil is mainly wheat-
grass, needleandthread, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush improves the range. Seeding im-
proves range in poor condition. Crested wheatgrass,
western wheatgrass, and Russian wildrye are suitable for
seeding. Preparing a seedbed and drilling the seed are
good practices.

Mule deer, cottontail rabbit, squirrel, and wild turkey
find habitat on this soil.

Community development is limited by the large stones.

This soil is in capability subclass Ve, nonirrigated.

14—Chilton channery loam, 6 to 12 percent slopes.
This deep, well drained, rolling soil is on alluvial fans and
sides of valleys. Elevation ranges from 5,000 to 6,500
feet. This soil formed in alluvium derived from red-bed
shale and sandstone. The average annual precipitation is
about 14 inches, the average annual air temperature is
about 46 degrees F, and the average frost-free period is
about 120 days.

Typically, the surface layer is reddish brown channery
loam about 13 inches thick. The substratum is reddish
brown, light brown, and pink very channery sandy ioam
and very cobbly sandy loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
Begay and Morval soils. The Begay soils have slopes of
6 to 12 percent. The Morval soils are in higher lying
areas and have slopes of 3 to 12 percent. These areas
make up 10 to 15 percent of the map unit.

Permeability is moderately rapid, and available water
capacity is moderate. Effective rooting depth is 60
inches or more. Surface runoff is slow, and the erosion
hazard is moderate.

This soil is used mainly for wildlife habitat and grazing.

The native vegetation on this soil is mainly wheat-
grass, needleandthread, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush improves the range. Seeding im-
proves range in poor condition. Crested wheatgrass,
western wheatgrass, and Russian wildrye are suitable for
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seeding. Preparing a seedbed and drilling the seed are
good practices.

Mule deer, cottontail rabbit, squirrel, and wild turkey
find habitat on this soil.

Community development is limited by slope and large
stones.

This soil is in capability subclass Vle, nonirrigated.

156—Chilton channery loam, 12 to 25 percent
slopes. This deep, well drained, moderately steep to hilly
soil is on alluvial fans and sides of valleys. Elevation
ranges from 5,000 to 6,500 feet. This soil formed in
alluvium derived from red-bed shale and sandstone. The
average annual precipitation is about 14 inches, the
average annual air temperature is about 46 degrees F,
and the average frost-free period is about 120 days.

Typically, the surface layer is reddish brown channery
loam about 13 inches thick. The substratum is reddish
brown, light brown, and pink very channery sandy loam
and very cobbly sandy loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
Begay and Morval soils that have slopes of less than 12
percent. These areas make up 10 to 15 percent of the
map unit.

Permeability is moderately rapid, and available water
capacity is moderate. Effective rooting depth is 60
inches or more. Surface runoff is medium, and the ero-
sion hazard is severe.

This soil is used mainly for wildlife habitat and grazing.

The native vegetation on this soil is mainly wheat-
grass, needleandthread, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush improves the range. Seeding im-
proves range in poor condition in the less sloping areas.
Crested wheatgrass, western wheatgrass, and Russian
wildrye are suitable for seeding. Preparing a seedbed
and drilling the seed are good practices.

Mule deer, cottontail rabbit, squirrel, and wild turkey
find habitat on this soil.

Community development is limited by steep slopes
and large stones. Cut slopes should be revegetated im-
mediately to reduce erosion and prevent gullying.

This soil is in capability subclass Vle, nonirrigated.

16—Cimarron loam, 2 to 12 percent slopes. This
deep, well drained, nearly level to undulating soit is in
narrow mountain valleys and drainageways. Elevation
ranges from 7,500 to 9,000 feet. This soil formed in
alluvium derived from basalt. The average annual precipi-
tation is about 18 inches, the average annual air tem-
perature is 39 degrees F, and the frost-free period is less
than 75 days.

Typically, the surface layer is dark grayish brown loam
about 4 inches thick. The subsoil is grayish brown silty
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clay loam and silty clay about 29 inches thick. The sub-
stratum is dark gray silty clay to a depth of 60 inches.

Included with this soil in mapping are small areas of
Cochetopa and Jerry soils on small hilly undulations
within the drainageways. Slopes are more than 12 per-
cent. These areas make up 5 to 10 percent of the map
unit.

Permeability is slow, and available water capacity is
high. Effective rooting depth is about 60 inches or more.
Primary roots that reach below a depth of 16 inches
follow cracks in the soil. Surface runoff is medium, and
the erosion hazard is moderate.

This soil is used mainly for limited grazing and wildlife
habitat.

The native vegetation on this soil is mainly Idaho
fescue, bromes, wheatgrasses, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Reducing
brush improves the range. Properly managing grazing
maintains and improves range condition. Seeding im-
proves range in poor condition. Preparing a seedbed and
drilling the seed are good practices. Mountain or smooth
brome, intermediate wheatgrass, and pubescent wheat-
grass are suitable for seeding.

Elk, deer, black bear, and grouse find habitat on this
soil.

Use of this soil for community development, for sani-
tary facilities, and as a source of construction material is
limited by the high clay content, which causes a high
shrink-swell potential, slow permeability, and low
strength. Special designs for foundations and septic tank
absorption fields overcome these problems.

This soil is in capability subclass Vle, nonirrigated.

17—Cochetopa loam, 9 to 50 percent slopes. This
deep, well drained, rolling to steep soil is on mountain-
sides and alluvial fans. Elevation ranges from 7,000 to
9,500 feet. This soil formed in basaltic alluvium. The
average annual precipitation is about 20 inches, the
average annual air temperature is about 38 degrees F,
and the average frost-free period is less than 75 days.

Typically, the surface layer is dark grayish brown loam
about 21 inches thick. In some areas an organic layer as
much as 4 inches thick is on the surface. The subsoil is
brown stony clay loam and stony clay about 24 inches
thick. The substratum is pinkish gray stony clay to a
depth of 60 inches.

included with this soil in mapping are small areas of
Jerry and Lamphier soils. The Jerry soils are stony on
the surface and make up 10 to 15 percent of the unit.
The Lamphier soil is stone-free and has a cover of
aspen.

Permeability is slow, and available water capacity is
high. Effective rooting depth is 60 inches or more. Sur-
face runoff is slow, and the erosion hazard is severe.
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This soil is used mainly for limited grazing and wildlife
habitat.

The native vegetation on this soil is mainly Gambel
oak, bromes, and elk sedge.

When the range condition deteriorates, forbs and
shrubs increase. When the range is in poor condition,
Kentucky bluegrass, undesirable weeds, and annual
plants are numerous. Properly managing grazing main-
tains and improves range condition.

Elk, mule deer, blue grouse, and snowshoe hare find
habitat on this soil.

Community development is limited by the shrink-swell
potential caused by high clay content, low strength, and
steep slopes. Building foundations, roads, and sanitary
facilities can be designed to overcome these limitations.
Keeping cuts to a minimum and placing them carefully
help to lessen soil slumping. Drainage and structures to
control runoff from snowmelt help to avoid deep satura-
tion of the soil around construction sites and roads.

This soil is in capability subclass Vlle, nonirrigated.

18—Cochetopa-Jerry complex, 12 to 25 percent
slopes. These moderately steep to hilly soils are on
mountainsides. Elevation ranges from 7,000 to 9,500
feet. The soils formed in aliuvium derived from sand-
stone, shale, and basalt. The average annual precipita-
tion is about 20 inches, the average annual air tempera-
ture is about 40 degrees F, and the frost-free period is
less than 75 days.

The Cochetopa soil makes up about 50 percent of the
map unit, and the Jerry soil makes up about 40 percent.

The Cochetopa soil is deep and well drained. Typical-
ly, the surface layer is dark grayish brown loam about 21
inches thick. The subsoil is brown stony clay and clay
loam about 24 inches thick. The substratum is pinkish
gray stony clay to a depth of 60 inches.

Permeability of the Cochetopa soil is slow, and availa-
ble water capacity is high. Effective rooting depth is 60
inches or more. Surface runoff is slow, and the erosion
hazard is moderate.

The Jerry soil is deep and well drained. Typically, the
surface layer is dark grayish brown stony loam about 3
inches thick. The subsoil is yellowish brown and light
brown cobbly clay loam about 37 inches thick. The sub-
stratum is light brown cobbly clay to a depth of 60
inches.

Permeability of the Jerry soil is slow, and available
water capacity is high. Effective rooting depth is 60
inches or more. Surface runoff is slow, and the erosion
hazard is moderate.

Included with these soils in mapping are small areas of
Lamphier, Bucklon, and Inchau soils that have slopes of
more than 25 percent. These areas make up about 10
percent of the map unit.

This complex is used mainly for grazing and wildlife
habitat.
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The native vegetation on these soils is mainly Gambel
oak, elk sedge, and bromes.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, Kentucky
bluegrass, undesirable weeds, and annual plants are nu-
merous. Properly managing grazing maintains and im-
proves range condition. Seeding improves some less
sloping areas of range in poor condition. Preparing a
seedbed and drilling the seed are good practices. Moun-
tain or smooth brome, orchardgrass, and intermediate
wheatgrass are suitable for seeding.

Elk, deer, black bear, and grouse find habitat on these
soils.

Community development is limited by the high clay
content, low strength, and steep slopes. Building founda-
tions, roads, and sanitary facilities can be designed to
overcome these limitations. Drainage and structures to
control runoff from snowmelt are needed to avoid deep
saturation of the soil around construction sites and
roads.

This complex is in capability subclass Vle, nonirrigated.

19—Cochetopa-Jerry complex, 25 to 50 percent
slopes. These moderately steep soils are on mountain-
sides. Elevation ranges from 7,000 to 9,500 feet. The
soils formed in alluvium derived from sandstone, shale,
and basalt. The average annual precipitation is about 20
inches, the average annual air temperature is about 40
degrees F, and the frost-free period is less than 75 days.

The Cochetopa soil makes up about 50 percent of the
map unit, and the Jerry soil makes up about 40 percent.

The Cochetopa soil is deep and well drained. Typical-
ly, the surface layer is dark grayish brown loam about 21
inches thick. The subsoil is brown stony clay and stony
clay loam about 24 inches thick. The substratum is pink-
ish gray stony clay to a depth of 60 inches.

Permeability of the Cochetopa soil is slow, and availa-
ble water capacity is high. Effective rooting depth is 60
inches or more. Surface runoff is slow, and the erosion
hazard is moderate.

The Jerry soil is deep and well drained. Typically, the
surface layer is dark grayish brown stony loam about 3
inches thick. The subsoil is yellowish brown and light
brown cobbly clay loam about 37 inches thick. The sub-
stratum is light brown cobbly clay to a depth of 60
inches.

Permeability of the Jerry soil is slow, and available
water capacity is high. Effective rooting depth is 60
inches or more. Surface runoff is slow, and the erosion
hazard is moderate.

Included with this soil in mapping are small areas of
Lamphier, Bucklon, and Inchau soils that have slopes of
25 to 65 percent. These areas make up about 5 to 10
percent of the map unit.

These soils are used mainly for grazing and wildiife
habitat.
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The native vegetation on these soils is mainly Gambel
oak, elk sedge, and bromes.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, Kentucky
bluegrass, undesirable weeds, and annual plants are nu-
merous. Properly managing grazing maintains and im-
proves range condition.

Elk, deer, black bear, and grouse find habitat on these
soils.

Community development is limited by slope, high clay
content, and low strength. Building foundations, roads,
and sanitary facilities can be designed to overcome
these limitations. Drainage and structures to control
runoff from snowmelt help to avoid deep saturation of
the soil around construction sites and roads.

This complex is in capability subclass Vlle, nonirrigat-
ed.

20—Cryaquolls, nearly level. This broadly defined
unit consists of poorly drained soils in swales and on
bottom land of valleys. Elevation ranges from 7,000 to
9,500 feet. The average annual precipitation is about 18
inches, the average annual air temperature is about 39
degrees F, and the average frost-free period is less than
75 days.

These soils range from sandy loam to clay throughout
and are commonly stratified. The surface layer is black
to very dark brown. In places an organic mat is on the
surface. Sand and gravel is at a depth of 2 to 4 feet in
some places.

Permeability is moderate. Surface runoff is slow, and
the erosion hazard is slight. The water table is at a depth
of 10 to 24 inches at some time during the growing
season. These soils are subject to annual flooding.

Included in mapping are small areas of peat and
marsh.

These soils are used mainly for wildlife habitat. Some
areas are used for irrigated hay and pasture.

The cold climate and short growing season limit pro-
duction of introduced grasses. Irrigation water should be
managed to prevent ponding. Subsurface drainage and
fertilizer are needed to maintain production of hay. Slen-
der wheatgrass, smooth brome, and creeping meadow
foxtail are suitable for seeding.

The native vegetation includes tufted hairgrass, slen-
der wheatgrass, sedges, rushes, reedgrass, willows,
shrubby cinquefoil, and numerous forbs.

The total annual production of air-dry forage averages
2,500 pounds per acre. Nitrogen and phosphorus fertiliz-
er is needed late in spring to replace nutrients lost during
spring snowmelt.

These soils are typically wet and produce abundant
wetland vegetation. Mallard, teal, shorebirds, beaver,
mink, and muskrat find habitat on these soils. Shallow
water developments increase the use of the areas by
wetland wildlife. To manage these soils for wetland wild-
life, grazing by livestock should be controlled and fences
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should be put up to keep livestock out, unwanted burn-
ing should be prevented, and the wetlands should not be
drained. Natural wetland plants should be allowed to
grow. These soils also provide valuable summer range
for big game.

Seasonal flooding and depth to the water table limit
community development and recreation. Adequate drain-
age and protection from floods would be necessary
before development could be attempted. These soils can
be reserved as greenbelts or for other restricted uses.

These soils are in capability subclass Viw, nonirrigat-
ed.

21—Cushman-Lazear stony loams, 15 to 65 per-
cent slopes. These hilly to very steep soils are on
mountainsides and mesa breaks. Elevation ranges from
5,000 to 7,000 feet. The soils formed in sandstone and
shale residuum. The average annual precipitation is
about 13 inches, the average annual air temperature is
about 48 degrees F, and the average frost-free period is
about 125 days.

The Cushman soil makes up about 45 percent of the
map unit, and the Lazear soil makes up about 40 per-
cent. The Cushman soil is on the landscape where allu-
vium has accumulated to a greater depth over bedrock,
and the Lazear soil is on the more steep areas.

The Cushman soil is moderately deep and well
drained. Typically, the surface layer is grayish brown
stony loam about 3 inches thick. The subsoil is dark
grayish brown sandy loam about 8 inches thick. The
substratum is light brownish gray loam and very gravelly
loam. Shale and sandstone is at a depth of 32 inches.

Permeability of the Cushman soil is moderate above
bedrock, and available water capacity is low. Effective
rooting depth is 20 to 40 inches. Surface runoff is
medium, and the erosion hazard is severe.

The Lazear soil is shallow over bedrock and is well
drained. Typically, the surface layer is grayish brown
stony loam about 4 inches thick. The underlying material
is light brownish gray stony loam. Calcareous shale and
sandstone is at a depth of 16 inches.

Permeability of the Lazear soil is moderate above bed-
rock, and available water capacity is low. Effective root-
ing depth is 10 to 20 inches. Surface runoff is moderate-
ly rapid, and the erosion hazard is severe.

Included with these soils in mapping are small areas of
shale and sandstone outcrop and of lldefonso soils. The
lldefonso soils are deep and very stony and have large
accuraulations of calcium carbonate. They are on very
steep mesa breaks. These areas make up about 15
percent of the map unit.

These soils are used mainly for wildlife habitat and
grazing.

The native vegetation on these soils is mainly Utah
juniper and pinyon. The understory consists of Salina
wildrye, Indian ricegrass, beardless wheatgrass, galleta,
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low phlox, stemless goldenweed, fourwing saltbush, ser-
viceberry, shadscale, bitterbrush, and big sagebrush.

When the understory vegetation deteriorates, only a
few forbs and shrubs remain. Properly managing the
vegetation maintains wood production and grazing. Se-
lectively thinning the pinyon and juniper improves grazing
and provides firewood and posts. Steep slopes and the
erosion hazard affect harvesting.

These soils can produce about 6 cords of wood per
acre when trees more than 4.5 feet tall reach an aver-
age diameter of 5 inches.

Mule deer, gray squirrel, and cottontail rabbit find habi-
tat on these sails.

Use of these soils for community development and as
a source of construction materials is limited by depth to
bedrock and steep slopes.

This complex is in capability subclass Vlls, nonirrigat-
ed.

22—Dateman gravelly loam, 30 to 50 percent
slopes. This moderately deep, well drained, steep soil is
on mountainsides. Elevation ranges from 7,000 to 9,500
feet. This soil formed in sandstone and limestone residu-
um. The average annual precipitation is about 20 inches,
the average annual air temperature is about 38 degrees
F, and the average frost-free period is less than 75 days.

Typically, the upper part of the surface layer is very
dark grayish brown gravelly loam about 3 inches thick,
and the lower part is very dark grayish brown gravelly
sandy loam about 6 inches thick. The substratum is dark
yellowish brown very gravelly sandy loam. Limestone or
sandstone bedrock is at a depth of 34 inches.

Included with this soil in mapping are small areas of
Farlow, Cochetopa, and Lamphier soils on the steeper
parts of the landscape. They make up about 5 to 15
percent of the map unit.

Permeability is moderate, and available water capacity
is low. Effective rooting depth is 20 to 40 inches. Surface
runoff is medium, and the erosion hazard is moderate.

This soil is used mainly for wildlife habitat and grazing.

The native vegetation on this soil is mainly Gambel
oak, serviceberry, and mountain brome. A few small
areas have some Douglas-fir.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, Kentucky
bluegrass, undesirable weeds, and annuai plants are nu-
merous. Properly managing grazing maintains and im-
proves range condition. Seeding and controlling brush
are generally unsuitable because of the steep slopes.

Elk, mule deer, blue grouse, snowshoe rabbit, and
squirrel find habitat on this soil.

Use of this soil for community development and as a
source of construction material is limited by steep slopes
and depth to rock.

This soil is in capability subclass Vlle, nonirrigated.
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23—Detra fine sandy loam, 12 to 25 percent
slopes. This deep, well drained, strongly sloping to mod-
erately steep soil is on mountainsides. Elevation ranges
from 6,500 to 8,000 feet. This soil formed in residuum
from red-bed shale and sandstone. The average annual
precipitation is about 16 inches, the average annual air
temperature is about 44 degrees F, and the frost-free
period is about 85 days.

Typically, the surface layer is brown fine sandy loam
about 12 inches thick. The subsoil is reddish brown
sandy clay loam about 21 inches thick. The substratum
is yellowish red sandy clay loam. Weathered red sand-
stone and shale is at a depth of 57 inches.

Included with this soil in mapping are small areas of
Morval, Ansari, and Arle soils on the steeper parts of the
landscape. They make up about 5 to 15 percent of the
map unit.

Permeability is moderate, and available water capacity
is moderate. Effective rooting depth is 40 to 60 inches.
Surface runoff is slow, and the erosion hazard is slight.

This soil is used mainly for grazing and wildlife habitat.

The native vegetation on this soil is mainly needle-
grasses, fescues, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush improves the range. Seeding im-
proves range in poor condition if slope is not so steep
that drilling is impossible. Preparing a seedbed and drill-
ing the seed are good practices. Mountain or smooth
brome, intermediate wheatgrass, and pubescent wheat-
grass are suitable for seeding.

Elk, deer, and grouse find habitat on this soil.

Use of this soil for community development, for sani-
tary facilities, and as a source of construction material is
limited by slope, low strength, and depth to bedrock.
Special design and engineering practices overcome
many of these limitations.

This soil is in capability subclass Vle, nonirrigated.

24—Dollard-Rock outcrop, shale, complex, 25 to 65
percent slopes. This complex consists of moderately
steep to steep Dollard soil and shale outcrop on hills
and mountainsides. Elevation ranges from 6,000 to 7,500
feet. The soil formed in shale residuum. The average
annual precipitation is about 17 inches, the average
annual air temperature is about 43 degrees F, and the
average frost-free period is about 95 days.

The Dollard soil makes up about 60 percent of the
map unit, shale outcrops make up about 20 percent, and
soils of minor extent make up 20 percent. The Dollard
soil is on the less steep parts of the landscape, and the
shale outcrops are throughout the mapped areas.

The Dollard soil is moderately deep and well drained.
Typically, the surface layer is light brownish gray clay
about 5 inches thick. The substratum is light gray clay
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and shaly clay. Weathered shale bedrock is at a depth of
25 inches.

Permeability of the Dollard soil is slow, and available
water capacity is moderate. Effective rooting depth is
about 20 to 40 inches. Surface runoff is rapid, and the
erosion hazard is severe.

The Rock outcrop is soft, weathered shale.

Permeability of Rock outcrop is very slow. Rooting
depth is very shallow. Surface runoff is rapid, and the
erosion hazard is very severe.

Included with this complex in mapping are small areas
of Tanna soils in depressions.

This complex is used for limited grazing and wildlife
habitat.

The native vegetation on this soil is mainly wheatgrass
and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush is not practical because of steep
slopes and because of the erosion hazard if plant cover
is removed.

Mule deer, cottontail rabbit, and squirrel find habitat on
this soil.

Community development is limited by steep slopes,
depth to rock, high shrink-swell potential, and ifow
strength. The soil slumps easily in deep cuts.

This complex is in capability subclass Vlle, nonirrigat-
ed.

25—Etoe loam, 15 to 50 percent slopes. This deep,
well drained, sloping to steep soil is on mountainsides.
Elevation ranges from 8,000 to 10,500 feet. This soil
formed in outwash derived from basalt and sandstone.
The average annual precipitation is about 20 inches, the
average annual air temperature is about 38 degrees F,
and the frost-free period is less than 75 days.

Typically, the surface layer is pinkish gray loam about
8 inches thick. The subsurface layer is light brownish
gray loam about 7 inches thick. The next layer is about
20 inches thick. It is mixed light brownish gray extremely
cobbly sandy loam and brown extremely cobbly sandy
loam and extremely cobbly sandy clay loam.

Included with this soil in mapping are small areas of
Cochetopa and Jerry soils in open brush. These areas
make up 10 to 15 percent of the map unit.

Permeability is moderate, and available water capacity
is low. Effective rooting depth is greater than 60 inches.
Surface runoff is medium, and the erosion hazard is
slight.

This soil is used for timber, limited grazing, and wildlife
habitat.

The understory is sparse. It consists of elk sedge,
some grasses, boxieaf myrtle, and low growing woody
plants.
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This soil is suited to production of Engelmann spruce
and Douglas-fir. This soil can produce 3,850 cubic feet
of wood per acre every 10 years from a fully stocked,
even-aged stand of 100-year-old trees. Steep slopes
affect timber harvest, and special care is needed to
prevent erosion.

Elk, deer, black bear, and grouse find habitat on this
soil.

Slope and large stones limit community development.
Special design overcomes these limitations.

This soil is in capability subclass Vlle, nonirrigated.

26—Farlow-Rock outcrop association, steep. This
broadly defined map unit consists of moderately steep to
steep Farlow soils and Rock outcrop on mountainsides.
Elevation ranges from 8,000 to 10,500 feet. The Farlow
soil formed in residuum from limestone. The average
annual precipitation is about 19 inches, the average
annual air temperature is about 38 degrees F, and the
frost-free period is less than 75 days.

The Farlow soil makes up about 65 percent of the
association, and Rock outcrop makes up about 25 per-
cent.

The Farlow soil is deep and well drained. Typically, the
surface layer is dark grayish brown channery loam about
10 inches thick. The substratum is light gray and pale
brown very channery loam and extremely flaggy loam
about 32 inches thick. Weathered limestone is at a depth
of 42 inches.

Permeability of the Farlow soil is moderate, and availa-
ble water capacity is low. Effective rooting depth is about
40 to 60 inches. Surface runoff is rapid, and the erosion
hazard is moderate.

The Rock outcrop is limestone.

Included in mapping are small areas of Dateman soils,
generally in depressions. These areas make up 5 to 15
percent of the map unit.

This association is used mainly for limited grazing and
wildlife habitat.

The native vegetation is mainly needlegrasses, wheat-
grasses, and serviceberry.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion.

Elk, deer, black bear, and grouse find habitat on this
soail.

Community development and sanitary facilities are lim-
ited by slope and depth to rock. Special design is
needed to overcome these limitations.

This association is in capability subclass Vlle, nonirri-
gated.

27—Halaquepts, nearly level. This broadly defined
unit consists of deep, somewhat poorly drained to poorly
drained, nearly level and gently sloping, salt-affected
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soils in narrow foothill valleys, on fans, and on low ter-
races. Slopes are 0 to 6 percent. These soils formed in
alluvium.

The soils are extremely variable. The upper 24 inches
ranges from loam to clay, and the underlying layers are
generally gravelly. The soils are commonly gleyed from
the surface down. Stratified sand, gravel, and cobbles
are at a depth of 24 to 40 inches. In some areas, gravel
and cobbles are at or near the surface.

Included with these soils in mapping are small, isolat-
ed areas of Arvada, Limon, and Heldt soils that have
slopes of 1 to 6 percent. Small areas of severely alkali-
affected soils are identified by an alkali spot symbol.
These areas make up 10 to 15 percent of the map unit.

The water table. is at or near the surface at times,
mainly during spring and summer. The level of the water
table is strongly influenced by the seasonal water level in
nearby streams and rivers and higher lying irrigation
ditches. Water seeps from the ditches into these soils.
These soils are subject to rare or occasional flooding.

This unit is used mainly for grazing.

Some hay is grown in areas drained by ditches. Yields
are low because of saline condition. Alkali-tolerant
grasses and legumes must be grown for productive hay
and pasture.

The native vegetation consists of willows, tamarisk,
cottonwoods, and alkali- and water-tolerant grasses.

Game birds, rabbits, deer, and other wildlife find habi-
tat on these soils. Ducks and geese nest in the more
swampy areas. Mourning doves nest in the cottonwoods
and tamarisk. Rabbits and deer find adequate food and
cover on these soils. Where the soil has been drained
and is suitable for hay and pasture, planting food plots,
trees and shrubs, and nesting cover enhances habitat for
upland wildlife. Where the water table is high, open
water for waterfow! can be developed by blasting or
excavating.

Community development is limited by flooding and
depth to water table. Onsite investigation is necessary
for appropriate design and construction to overcome
these limitations.

These soils are in capability subclass Viw, nonirrigat-
ed.

28—Heldt clay loam, 1 to 3 percent slopes. This
deep, well drained, nearly level soil is on alluvial fans
and sides of valleys. Elevation ranges from 5,000 to
6,000 feet. This soil formed in fine textured alluvium
derived from shale and sandstone. The average annual
precipitation is about 14 inches, the average annual air
temperature is about 48 degrees F, and the average
frost-free period is about 120 days.

Typically, the surface layer is grayish brown clay loam
about 8 inches thick. The subsoil is light brownish gray
clay loam about 13 inches thick. The substratum is light
gray clay to a depth of 60 inches.
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Included with this soil in mapping are small areas of
Olney, Arvada, and Kim soils that have slopes of 1 to 3
percent. These areas make up 5 to 10 percent of the
map unit.

Permeability is slow, and available water capacity is
moderate. Effective rooting depth is 60 inches or more.
Surface runoff is medium, and the erosion hazard is
slight.

This soil is used for irrigated crops and hay (fig. 5).
Alfalfa, small grains, some corn for silage, and grass or
grass-legume mixtures are grown.

Flooding is suitable for irrigating this soil. Intake rate is
slow. Wide, deep cracks form when the soil dries. Irriga-
tion rates and tillage practices should be carefully
planned to overcome soil conditions. Green manure
crops and commercial fertilizer are generally needed to
maintain or improve tilth and fertility.

The native vegetation on this soil was mainly wheat-
grass, sagebrush, and rabbitbrush; however, all areas of
this soil are now in irrigated crops.

Cottontail rabbit, squirrel, mourning dove, and pheas-
ant find habitat on this soil.

Community development and recreation are limited by
slow permeability, high clay content, and shrink-swell
potential. Dwellings and roads can be designed to com-
pensate for the low strength and shrink-swell potential.
Septic tank absorption fields are severely limited by slow
permeability. Community sewage disposal systems will
be needed if population density increases.

This soil is in capability subclasses llle, irrigated, and
Ve, nonirrigated.

29-—Heldt clay loam, 3 to 6 percent slopes. This
deep, well drained, gently sloping soil is on alluvial fans
and sides of valleys. Elevation ranges from 5,000 to
6,000 feet. This soil formed in fine textured alluvium
derived from shale and sandstone. The average annual
precipitation is about 14 inches, the average annual air
temperature is about 48 degrees F, and the average
frost-free period is about 120 days.

Typically, the surface layer is grayish brown clay loam
about 8 inches thick. The subsoil is light brownish gray
clay loam about 13 inches thick. The substratum is light
gray clay to a depth of 60 inches.

Included with this soit in mapping are small areas of
Olney, Arvada, and Kim soils that have slopes of 3 to 6
percent. These areas make up 5 to 10 percent of the
map unit,

Permeability is slow, and available water capacity is
moderate. Effective rooting depth is 60 inches or more.
Surface runoff is medium, and the erosion hazard is
moderate.

This soil is used for irrigated crops and hay. Some
areas are used for grazing. Alfalta, small grains, some
corn for silage, and grass or grass-legume mixtures are
grown.
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Flooding is suitable for irrigating this soil. Intake rate is
slow. Wide, deep cracks form when the soil dries. Irriga-
tion rates and tillage practices should be carefully
planned to overcome limiting soil conditions. Green
manure crops and commercial fertilizer are generally
needed to maintain or improve tilth and fertility.

The native vegetation on this soil is mainly wheat-
grass, sagebrush, and low rabbitbrush; however, all
areas of this soil are now in irrigated crops.

Cottontail rabbit, squirrel, mourning dove, and pheas-
ant find habitat on this soil.

Community development and recreation are limited by
slow permeability, high clay content, and shrink-swell
potential. Dwellings and roads can be designed to com-
pensate for the low strength and shrink-swell potential.
Septic tank absorption fields are severely limited by slow
permeability. Community sewage disposal systems will
be needed if population density increases.

This soil is in capability subclasses llle, irrigated, and
Ve, nonirrigated.

30—Heldt clay loam, 6 to 12 percent slopes. This
deep, well drained, moderately sloping to rolling soil is
on alluvial fans and sides of valleys. Elevation ranges
from 5,000 to 6,000 feet. This soil formed in fine textured
alluvium derived from shale and sandstone. The average
annual precipitation is about 14 inches, the average
annual air temperature is about 48 degrees F, and the
average frost-free period is about 120 days.

Typically, the surface layer is grayish brown clay loam
about 8 inches thick. The subsoil is light brownish gray
clay loam about 13 inches thick. The substratum is light
gray clay to a depth of 60 inches.

Included with this soil in mapping are small areas of
Olney, Arvada, and Kim soils that have slopes of 6 to 12
percent. These areas make up about 5 to 10 percent of
the map unit.

Permeability is slow, and available water capacity is
moderate. Effective rooting depth is 60 inches or more.
Surface runoff is medium, and the erosion hazard is
moderate.

This soil is used mainly for irrigated hay (fig. 6) and
grazing. Some small areas are in irrigated crops. Alfalfa,
small grains, and grass or grass-legume mixtures are
grown.

Flooding is suitable for irrigating this soil. The intake
rate is slow. Wide, deep cracks form when the soil dries.
Irrigation and tillage practices should be carefully
planned to overcome soil conditions and to controi ero-
sion. Erosion can be controlled by keeping the soil in
hay or pasture for at least three-fourths of the time.
Green manure crops and fertilizer are generally needed
to maintain or improve tilth and fertility.

The native vegetation on this soil is mainly wheat-
grass, sagebrush, and rabbitbrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
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ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush improves the range. Seeding im-
proves range in poor condition. Western wheatgrass,
streambank wheatgrass, and crested wheatgrass are
suitable for seeding. Preparing a seedbed and drilling the
seed are good practices.

Cottontail rabbit, squirrel, mourning dove, and pheas-
ant find habitat on this soil.

Community development and recreation are limited by
slope, slow permeability, high clay content, and shrink-
swell potential. Dwellings and roads can be designed to
compensate for the low strength and shrink-swell poten-
tial. Septic tank absorption fields are severely limited by
slow permeability. Community sewage disposal systems
will be needed if population density increases.

This soil is in capability subclass IVe, irrigated and
nonirrigated.

31—Heldt clay loam, 12 to 25 percent slopes. This
deep, well drained, moderately steep to hilly soil is on
alluvial fans and sides of valleys. Elevation ranges from
5,000 to 6,000 feet. This soil formed in fine textured
alluvium derived from shale and sandstone. The average
annua! precipitation is about 14 inches, the average
annual air temperature is about 48 degrees F, and the
average frost-free period is about 120 days.

Typically, the surface layer is grayish brown clay loam
about 8 inches thick. The subsoil is light brownish gray
clay loam about 13 inches thick. The substratum is light
gray clay to a depth of 60 inches.

Included with this soil in mapping are small areas of
Olney, Arvada, and Kim soils that have slopes of 12 to
25 percent. These areas make up about 5 to 10 percent
of the map unit.

Permeability is siow, and available water capacity is
moderate. Effective rooting depth is 60 inches or more.
Surface runoff is medium, and the erosion hazard is
moderate.

This soil is used mainly for grazing and wildlife habitat.
Small areas are used for grass hay or irrigated pasture.

The native vegetation on this soil is mainly wheat-
grass, sagebrush, and rabbitbrush.

When range condition deteriorates, forbs and woody
shrubs increase. When the range is in poor condition,
undesirable weeds and annual plants are numerous.
Properly managing grazing maintains and improves
range condition. Reducing brush improves the range.
Seeding improves the range in the more gently sloping
areas if it is in poor condition. Western wheatgrass,
streambank wheatgrass, and crested wheatgrass are
suitable for seeding. Preparing a seedbed and drilling the
seed are good practices.

Cottontail rabbit, squirrel, mourning dove, and pheas-
ant find habitat on this soil.

Community development and recreation are limited by
slope, slow permeability, high clay content, and shrink-
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swell potential. Dwellings and roads can be designed to
compensate for the low strength and shrink-swell poten-
tial. Septic tank absorption fields are severely limited by
slow permeability. Community sewage disposal systems
will be needed if population density increases.

This soil is in capability subclass Vle, nonirrigated.

32—Holderness Variant clay loam, 6 to 25 percent
slopes. This deep, well drained, moderately sloping to
hilly soil is on alluvial fans and sides of valleys (fig. 7).
Elevation ranges from 6,500 to 7,500 feet. This soil
formed in fine textured sediment derived from shale and
sandstone. The average annual precipitation is about 17
inches, the average annual air temperature is about 43
degrees F, and the average frost-free period is about 95
days.

Typically, the surface layer is grayish brown clay loam
about 11 inches thick. The subsoil is grayish brown or
light brownish gray clay about 41 inches thick. The sub-
stratum is light brownish gray, calcareous clay loam to a
depth of 60 inches.

Included with this soil in mapping are small areas of
Dollard and Tanna soils that have slopes of more than
25 percent. These areas make up about 5 to 10 percent
of the map unit.

Permeability is slow, and available water capacity is
high. Effective rooting depth is 60 inches or more. Sur-
face runoff is medium, and the erosion hazard is slight.

This soil is used mainly for grazing. Some small areas
are in irrigated pasture and hay.

Flooding is the usual method of irrigation. This soil is
easily compacted by machinery or livestock. It takes in
water slowly.

The native vegetation on this soil is mainly wheat-
grass, needlegrass, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves the range. Re-
ducing brush improves the range. Seeding improves
range in poor condition. Western wheatgrass, pubescent
wheatgrass, and big bluegrass are suitable for seeding.
Preparing a seedbed and drilling the seed are good
practices.

Mule deer, cottontail rabbit, and gray squirrel find habi-
tat on this soil.

Use of this soil for community development and as a
source of construction material is limited by high clay
content, high shrink-swell potential, low strength, and
steep slopes. Roads and dwellings need good drainage
to reduce shrinking and swelling and soil slumping.

This soil is in capability subclasses Ve, irrigated, and
Vle, nonirrigated.

33—Ilidefonso stony loam, 6 to 25 percent siopes.
This deep, well drained, moderately sloping to hilly soil is
on mesas, benches, and sides of valleys. Elevation
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ranges from 5,000 to 6,500 feet. This soil formed in
mixed alluvium derived primarily from basalt. This soil
has a thin intermittent cap of reddish eolian material. The
average annual precipitation is about 14 inches, the
average annual air temperature is 46 degrees F, and the
average frost-free period is about 125 days.

Typically, the surface layer is brown stony loam about
8 inches thick. The underlying material is white, very
strongly calcareous very stony loam to a depth of 60
inches.

Included with this soil in mapping are small areas of
Potts and Ascalon soils on less sloping positions. These
areas make up 5 to 15 percent of the map unit.

Permeability is moderately rapid, and available water
capacity is low. Effective rooting depth is more than 60
inches. Surface runoff is medium, and the erosion hazard
is moderate.

This soil is used mainly for grazing and wildlife habitat.

The native vegetation on this soil is mainly pinyon and
Utah juniper. The understory consists mostly of Indian
ricegrass, wheatgrass, junegrass, serviceberry, bitter-
brush, and big sagebrush.

When the understory vegetation deteriorates, grasses
almost disappear and forbs and shrubs increase. Proper-
ly managing the vegetation maintains wood production
and grazing. Selectively thinning the pinyon and juniper
improves understory grazing and provides firewood,
posts, and Christmas trees.

This soil is suited to production of pinyon and Utah
juniper. It can produce 9 cords of wood per acre when
trees more than 4.5 feet tall reach an average diameter
(at one foot) of 5 inches. The low available water capac-
ity affects survival of tree seedlings.

Mule deer, chukar, wild turkey, gray squirrel, and cot-
tontail rabbit find habitat on this soil.

Community development is limited by large stones and
steep slopes. Structures to divert runofi are needed for
roads.

This soil is in capability subclass Vls, nonirrigated.

34—Illdefonso stony loam, 25 to 45 percent slopes.
This deep, well drained, hilly to steep soil is on mesa
breaks, sides of valleys, and alluvial fans. A small portion
of this unit is on very steep to extremely steep mesa
escarpments. Elevation ranges from 5,000 to 6,500 feet.
This soil formed in mixed alluvium derived primarily from
basalt. This soil has a thin intermittent cap of reddish
eolian material. The average annual precipitation is about
14 inches, the average annual air temperature is about
46 degrees F, and the average frost-free period is about
125 days.

Typically, the surface layer is brown stony loam about
8 inches thick. The underlying material is white, very
strongly caicareous very stony loam to a depth of 60
inches.

Included with this soil in mapping are small areas of
Potts and Ascalon soils on less steep and depressional
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positions. These areas make up about 5 to 15 percent of
the map unit.

Permeability is moderately rapid, and avaitable water
capacity is low. Effective rooting depth is more than 60
inches. Surface runoff is medium, and the erosion hazard
is severe.

lldefonso soil is used mainly for grazing and wildlife
habitat.

The native vegetation on this soil is mainly pinyon and
Utah juniper. The understory consists of Indian ricegrass,
wheatgrass, junegrass, serviceberry, bitterbrush, and big
sagebrush.

When the understory vegetation deteriorates, grasses
almost disappear and forbs and shrubs increase. Proper-
ly managing the vegetation maintains wood production
and ground cover. The value for grazing is low because
of steep slopes and tree cover. Firewood, posts, and
Christmas trees can be harvested on the more gently
sloping areas.

This soil is suited to production of pinyon and Utah
juniper. It can produce 9 cords of wood per acre when
trees more than 4.5 feet tall reach an average diameter
(at one foot) of 5 inches. The low available water capac-
ity affects survival of tree seedlings. Steep slopes and
severe erosion hazard affect harvesting.

Mule deer, chukar, wild turkey, gray squirrel, and cot-
tontail rabbit find habitat on this soil.

Community development is limited by large stones and
steep slopes. Structures to divert runoff are needed for
roads.

This soil is in capability subclass Vile, nonirrigated.

35—Ilidefonso-Lazear complex, 6 to 65 percent
slopes. Moderately sloping to very steep soils are on
hillsides and mesa breaks. Elevation ranges from 5,000
to 6,500 feet. The lldefonso soil formed in very calcare-
ous, mixed, stony alluvium derived mainly from basalt,
and the Lazear soil formed in shale and sandstone re-
siduum. The average annual precipitation is about 14
inches, the average annual air temperature is about 48
degrees F, and the average frost-free period is about
125 days.

The lldefonso soil makes up about 50 percent of the
unit, the Lazear soil makes up about 30 percent, and
soils of minor extent make up 20 percent.

The lldefonso soil is deep and well drained. Typically,
the surface layer is brown stony loam about 8 inches
thick. The underlying material is white, very strongly cal-
careous very stony loam to a depth of 60 inches.

Permeability of the lldefonso soil is moderately rapid,
and available water capacity is low. Effective rooting
depth is more than 60 inches. Surface runoff is medium,
and the erosion hazard is moderate.

The Lazear soil is shallow over shale bedrock and is
well drained. Typically, the surface layer is grayish brown
gravelly loam about 4 inches thick. The underlying mate-
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rial is light brownish gray cobbly ioam. Calcareous shale
and sandstone is at a depth of 16 inches.

Permeability of the Lazear soil is moderate, and availa-
ble water capacity is very low. Effective rooting depth is
10 to 20 inches. Surface runoff is rapid, and the erosion
hazard is severe.

Included with these soils in mapping are small areas of
shale outcrops and Potts soils. The Potts soils are in
depressions. These areas make up about 5 to 10 per-
cent of the map unit.

These soils are used for wildlife habitat and grazing.

The native vegetation on these soils is mainly pinyon
and juniper. The understory is junegrass, serviceberry,
bitterbrush, wheatgrass, and sagebrush.

When the understory vegetation deteriorates, forbs
and shrubs increase and grasses almost disappear.
Properly managing grazing maintains and improves the
vegetation. Reducing brush improves grazing on the lide-
fonso soil where slope is less than 15 percent if the
grass understory is adequate and desirable shrubs are
not destroyed. Properly managing grazing maintains and
improves the understory vegetation. Reducing brush on
the lidefonso soil where slope is less than 15 percent
improves deteriorated vegetation if the grass understory
is adequate and if desirable shrubs are not destroyed.
Selectively thinning pinyon and juniper on the Lazear soil
improves grazing and provides firewood and posts.
Steep slopes and the severe erosion hazard affect har-
vesting.

These soils can produce about 6 cords of wood per
acre when trees more than 4.5 feet tall reach an aver-
age diameter of 5 inches.

Mule deer, gray squirrel, and cottontail rabbit find habi-
tat on these soils.

Use of these soils for community development and as
a source of construction material is limited by depth to
bedrock, steep slopes, and large stones.

This complex is in capability subclass Vlle, nonirrigat-
ed.

36—Irigul channery loam, 9 to 50 percent slopes.
This shallow, well drained, rolling 1o steep, soil is on
upland ridges and mountainsides. Elevation ranges from
7,800 to 8,700 feet. This soil formed in residuum from
sandstone and marlstone. The average annual precipita-
tion is about 20 inches and comes mostly as snow. The
average annual air temperature is about 40 degrees F,
and the average frost-free period is less than 75 days.

Typically, the surface layer is grayish brown channery
loam about 6 inches thick. The underlying material is
yellowish brown extremely channery sandy clay loam
about 11 inches thick. Hard, fractured sandstone is at a
depth of 17 inches.

Included with this soil in mapping are small areas of
soils that are more than 20 inches deep to bedrock,
some small areas of soils that have a light colored sur-
face layer, and some small areas of Rock outcrop.
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Permeability is moderate, and available water capacity
is very low. Effective rooting depth is 10 to 20 inches.
Surface runoff is medium, and the erosion hazard is
slight.

This soil is used for wildlife habitat and limited grazing.

The native vegetation on this soil is mainly wheat-
grass, bluegrass, mountainmahogany, and serviceberry.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush where slope is less than 15 percent
improves the range, but desirable shrubs should not be
destroyed.

Mule deer, snowshoe hare, and blue grouse find habi-
tat on this soil.

Use of this soil for septic tank absorption fields, com-
munity development, and roads and as a source of con-
struction material is limited by shallow depth to bedrock
and steep slopes.

This soil is in capability subclass Vlle, nonirrigated.

37—Irigul channery loam, 50 to 75 percent slopes.
This shallow, well drained, steep soil is on north-facing
ridges and mountainsides. Elevation ranges from 7,800
to 8,700 feet. This soil formed in residuum from sand-
stone and marlstone. The average annual precipitation is
about 20 inches and comes mostly as snow. The aver-
age annual air temperature is about 40 degrees F, and
the average frost-free period is less than 75 days.

Typically, an organic layer 2 or 3 inches thick is on the
surface. The surface layer is grayish brown channery
loam about 6 inches thick. The underlying material is
yellowish brown extremely channery sandy clay loam
about 11 inches thick. Hard, fractured sandstone is at a
depth of 17 inches.

Included with this soil in mapping are small areas of
soils that are more than 20 inches deep to bedrock,
some small areas of soils that have a light colored sur-
face layer, and some small areas of Rock outcrop.

Permeability is moderate, and available water capacity
is very low. Effective rooting depth is 10 to 20 inches.
Surface runoff is rapid, and the erosion hazard is severe.

This soil is used mainly for wildlife habitat.

The native vegetation on this soil is mainly Douglas-fir
and an understory of grasses, forbs, and shrubs. The
major understory plants are elk sedge, wildrye, Oregon-
grape, snowberry, serviceberry, rose, and chokecherry.

Properly managing the vegetation maintains good wild-
life habitat, aesthetic value, and watershed.

This soil is suited to production of Douglas-fir. It can
produce 3,350 cubic feet of wood per acre or 13,760
board feet (International rule) of merchantable timber
from a fully stocked, even-aged stand of 80-year-old
trees. The very steep slopes affect timber harvest, and
special attention is needed to reduce soil loss during
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harvesting. The low available water capacity affects sur-
vival of seedlings.

Mule deer, snowshoe hare, and some blue grouse find
habitat on this soil.

Community development is severely limited by shallow
depth to bedrock and very steep slopes.

This soil is in capability subctass Vlle, nonirrigated.

38—Irigul-Starman channery loams, 5 to 50 per-
cent slopes. This complex is on ridge crests and moun-
tainsides. Elevation ranges from 7,800 to 9,000 feet. The
soils formed in residuum from sandstone and marlstone.
The average annual precipitation is about 20 inches, the
average annual air temperature is about 40 degrees F,
and the average frost-free period is less than 75 days.

The Irigul soil makes up about 55 percent of the unit,
and the Starman soil makes up about 30 percent. The
Irigul soil is on mountainsides and the less windswept
parts of the landscape, and the Starman soil is on ridge
crests.

The Irigul soil is shallow and well drained. Typically,
the surface layer is grayish brown channery loam about
6 inches thick. The underlying material is yellowish
brown extremely channery sandy clay loam about 11
inches thick. Hard, fractured sandstone is at a depth of
17 inches.

Permeability of the Irigul soil is moderate, and availa-
ble water capacity is very low. Effective rooting depth is
10 to 20 inches. Surface runoff is medium, and the
erosion hazard is slight.

The Starman soil is shallow and well drained. Typical-
ly, the surface layer is brown, calcareous channery loam
about 3 inches thick. The underlying material is very pale
brown, strongly calcareous extremely channery loam.
Bedrock is at a depth of 13 inches.

Permeability of the Starman soil is moderate, and
available water capacity is very low. Effective rooting
depth is about 10 to 20 inches. Surface runoff is
medium, and the erosion hazard is slight.

Included with these soils in mapping are small areas of
Parachute soils in small depressions. These areas make
up about 5 to 15 percent of the map unit.

These soils are used mainly for limited grazing and
wildlife habitat.

The native vegetation on the Irigul soil is mainly
wheatgrass, bluegrass, mountainmahogany, and service-
berry. The native vegetation on the Starman soil is
mainly wheatgrass, penstemon, goldenweed, and buck-
wheat.

When range condition deteriorates, forbs and low
growing shrubs increase. Properly managing grazing
maintains and improves range condition.

Mule deer, wild horses, snowshoe hare, and blue
grouse find habitat on these soils.

Community development is limited by steep slopes
and shallow depth to rock.
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This complex is in capability subclass Vlle, nonirrigat-
ed.

39—Jerry loam, 12 to 50 percent slopes. This deep,
well drained, strongly sloping to steep soil is on moun-
tainsides. Elevation ranges from 7,000 to 9,500 feet. This
soil formed in alluvium derived from sandstone, shale,
and basalt. The average annual precipitation is about 20
inches, the average annual air temperature is about 41
degrees F, and the average frost-free period is less than
75 days.

Typically, the surface layer is dark grayish brown loam
about 3 inches thick. The subsoil is yellowish brown and
light brown cobbly clay loam about 37 inches thick. The
substratum is light brown cobbly clay to a depth of 60
inches.

Included with this soil in mapping are small areas of
Tanna and Dollard soils at lower elevations. These areas
make up 5 to 10 percent of the map unit.

Permeability is slow, and available water capacity is
high. Effective rooting depth is 60 inches or more. Sur-
face runoff is slow, and the erosion hazard is moderate.

This soil is used mainly for limited grazing and wildlife
habitat.

The native vegetation on this soil is mainly Gambel
oak, bromes, and elk sedge.

When range is in poor condition, Kentucky bluegrass,
undesirable weeds, and annual plants are numerous.
Properly managing grazing maintains and improves
range condition.

Mule deer, elk, blue grouse, gray squirrel, and wild
turkey find habitat on these soils.

Community development is limited by high shrink-swell
potential, steep slopes, and low strength. Building sites
and roads need good drainage. This soil slumps when
saturated or if cut deep.

This soil is in capability subclass Vlle, nonirrigated.

40—Kim loam, 3 to 6 percent slopes. This deep,
well drained, gently to sloping soil is on aliuvial fans and
benches. Elevation ranges from 5,000 to 6,000 feet. This
soil formed in alluvium derived from shale and sand-
stone. The average annual precipitation is about 12
inches, the average annual air temperature is about 46
degrees F, and the average frost-free period is about
125 days.

Typically, the surface layer is yellowish brown or light
yellowish brown loam about 17 inches thick. The under-
lying material is light brownish gray loam to a depth of
60 inches. In places the underlying material is stratified
with fine sandy loam.

Included with this soil in mapping are small areas of
Arvada and Olney soils that have slopes of 3 to 6 per-
cent. These areas make up 5 to 15 percent of the map
unit.

Permeability is moderate, and available water capacity
is high. Effective rooting depth is 60 inches or more.
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Surface runoff is slow, and the erosion hazard is moder-
ate.

This soil is used mainly for crops, hay, and pasture.
Alfalfa, small grains, and grass or grass-legume mixtures
are grown.

This soil is irrigated by flooding or furrows. Sprinklers
are also suitable. Drop structures in ditches control water
and prevent excessive ditch erosion.

The native vegetation on this soil is mainly wheat-
grasses, needleandthread, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush improves the range. Seeding im-
proves range in poor condition. Crested wheatgrass,
western wheatgrass, and Russian wildrye are suitable for
seeding. Preparing a seedbed and drilling the seed are
good practices.

Cottontail rabbit, ground squirrel, and pheasant find
habitat on this soil.

Use of this soil for community development and as a
source of construction material is limited by low strength.

This soil is in capability subclasses llle, irrigated, and
Ve, nonirrigated.

41—Kim loam, 6 to 12 percent slopes. This deep,
well drained, moderately sloping to rolling soil is on allu-
vial fans and benches. Elevation ranges from 5,000 to
6,000 feet. This soil formed in alluvium derived from
shale and sandstone. The average annual precipitation is
about 12 inches, the average annual air temperature is
about 48 degrees F, and the average frost-free period is
about 125 days.

Typically, the surface layer is yellowish brown or light
yellowish brown loam about 17 inches thick. The under-
lying material is light brownish gray loam to a depth of
60 inches. In places the underlying material is stratified
with fine sandy loam.

Included with this soil in mapping are small areas of
Arvada and Potts soils that have slopes of 6 to 12
percent. These areas make up 5 to 15 percent of the
map unit.

Permeability is moderate, and available water capacity
is high. Effective rooting depth is 60 inches or more.
Surface runoff is slow, and the erosion hazard is moder-
ate.

This soil is used mainly for crops, hay, and pasture.
Alfalfa, small grains, and grass or grass-legume mixtures
are grown.

This soil is irrigated by flooding and furrows. Sprinklers
are also suitable. Drop structures in irrigation ditches
control water and prevent excessive ditch erosion. Keep-
ing the soil in hay or pasture at least three-fourths of the
time helps to control erosion.

The native vegetation on this soil is mainly wheat-
grass, needleandthread, and sagebrush.
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When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush improves the range. Seeding im-
proves range in poor condition. Crested wheatgrass,
western wheatgrass, and Russian wildrye are suitable for
seeding. Preparing a seedbed and drilling the seed are
good practices.

Cottontail rabbit, ground squirrel, and pheasant find
habitat on this soil.

Use of this soil for community development and as a
source of construction material is limited by low strength
and steep slopes.

This soil is in capability subclasses Ve, irrigated, and
Vle, nonirrigated.

42—Lamphier loam, 15 to 50 percent slopes. This
deep, well drained, steep soil is on fans and mountain-
sides. Elevation ranges from 7,500 to 10,000 feet. This
soil formed in residuum from sandstone and shale. The
average annual precipitation is about 21 inches, the
average annual air temperature is about 40 degrees F,
and the frost-free period is less than 75 days.

Typically, the surface layer is dark brown loam about
30 inches thick. The underlying material is reddish brown
and dark reddish brown loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
Almy soils and Rock outcrop. The Almy soils are at
lower elevations. These areas make up 5 to 10 percent
of the map unit.

Permeability is moderate, and available water capacity
is high. Effective rooting depth is 60 inches or more.
Surface runoff is slow, and the erosion hazard is slight.

This soil is used mainly for grazing, wildlife habitat, and
recreation.

The native vegetation is aspen and an understory of
bromes, elk sedge, wildrye, wheatgrass, peavine, colum-
bine, snowberry, serviceberry, and chokecherry.

When the understory vegetation deteriorates, forbs,
shrubs, and Kentucky bluegrass increase. Properly man-
aging grazing maintains and improves the understory
vegetation.

This soil is suited to production of quaking aspen. It
can produce 4,050 cubic feet of wood per acre or 6,800
board feet of timber from a fully stocked, even-aged
stand of 80-year-old trees. At the present there is no
commercial harvest of the aspen. Steep slopes affect
harvesting, and special attention is needed to reduce soil
loss during harvest.

Mule deer, elk, blue grouse, and snowshoe rabbit find
habitat on this soil.

Septic tank filter fields, community development, and
roads are limited by steep slopes. Surface runoff from
snowmelt increases the erosion hazard on cuts and fills.
Seeding reduces the erosion hazard. Roads can be de-
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signed to provide surface drainage outlets for large
amounts of snowmelt.
This soil is in capability subclass Vlle, nonirrigated.

43—Limon silty clay loam, 3 to 12 percent slopes.
This deep, well drained, gently sloping to strongly sloping
soil is on alluvial fans and sides of valleys. Elevation
ranges from 5,000 to 6,500 feet. This soil formed in fine
textured, calcareous sediment derived from shale. The
average annual precipitation is about 14 inches, the
average annual air temperature is about 48 degrees F,
and the average frost-free period is about 125 days.

Typically, the surface layer is light brownish gray silty
clay loam about 11 inches thick. The underlying material
is light brownish gray and light gray silty clay loam to a
depth of 60 inches.

Included with this soil in mapping are small areas of
Arvada and Heldt soils that have slopes of 3 to 12
percent. These soils make up 10 to 15 percent of the
map unit.

Permeability is slow, and available water capacity is
moderate. Effective rooting depth is 60 inches or more.
Surface runoff is medium, and the erosion hazard is
moderate.

This soil is used mainly for grazing, wildlife habitat, and
some irrigated hay and pasture.

This soil is usually irrigated by flooding. This soil takes
in water slowly. Length of run and slope should be care-
fully determined. This soil compacts easily when wet.
Green manure crops and tillage help to maintain tilth.

The native vegetation on this soil is mainly wheat-
grass, sagebrush, and rabbitbrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush improves the range. Seeding im-
proves range in poor condition. Western wheatgrass,
streambank wheatgrass, and crested wheatgrass are
suitable for seeding. Preparing a seedbed and drilling the
seed are good practices.

Cottontail rabbit, pheasant, and squirrel find habitat on
this soil.

Use of this soil for community development, for sani-
tary facilities, and as a source of construction material is
limited by the high clay content, shrink-swell potential,
and low strength. Dwellings and roads can be designed
to reduce these limitations.

This soil is in capability subclasses IVs, irrigated, and
Vle, nonirrigated.

44—Morval loam, 3 to 12 percent slopes. This deep,
well drained, gently sloping to rolling soil is on mesas
and sides of valleys. Elevation ranges from 6,500 to
8,000 feet. This soil formed in reworked alluvium derived
from basalt and sandstone. The average annual precipi-
tation is about 15 inches, the average annual air tem-
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perature is about 44 degrees F, and the average frost-
free period is about 100 days.

Typically, the surface layer is brown loam about &
inches thick. The upper part of the subsoil is brown or
light brown clay loam about 12 inches thick, and the
lower part is light brown stony clay loam about 10 inches
thick. The substratum is pink stony loam.

Included with this soil in mapping are small areas of
Villa Grove, Zoltay, and Tridell soils. Villa Grove and
Zoltay soils are on the steeper parts of the landscape.
Tridell soils have accumulations of calcium carbonate.
These areas make up about 15 percent of the map unit.

Permeability is moderate, and available water capacity
is moderate. Effective rooting depth is 60 inches. Sur-
face runoff is slow, and the erosion hazard is slight.

This soil is used mainly for grazing. A small acreage is
used for hay and pasture (fig. 8). Irrigated areas are used
for alfalfa, grass-legume mixtures, and oats or barley.

Flooding, furrows, and sprinklers are suitable for irri-
gating this soil. Flooding is well suited to alfalfa, pasture,
hay, and small grains. Sprinklers minimize soil loss.

The native vegetation on this soil is mainly need-
leandthread, wheatgrass, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush improves the range. Seeding im-
proves range in poor condition. Pubescent wheatgrass,
western wheatgrass, and big bluegrass are suitable for
seeding. Preparing a seedbed and drilling the seed are
good practices.

Cottontail rabbit, mule deer, and grouse find habitat on
this soil.

Community development and recreation are limited by
shrink-swell potential, frost action, and low strength.

This soil is in capability subclass Ve, irrigated and
nonirrigated.

45—Morval-Tridell complex, 6 to 25 percent
slopes. These moderately sloping to hilly soils are on
alluvial fans and sides of mesas. Elevation ranges from
6,500 to 8,000 feet. The soils formed in reworked allu-
vium derived from basalt and sandstone. The average
annual precipitation is about 15 inches, the average
annual air temperature is about 44 degrees F, and the
average frost-free period is about 100 days.

The Morval soil makes up about 55 percent of the unit,
and the Tridell soil makes up about 30 percent. The
Morval soil is on the less sloping parts of the landscape,
and the Tridell soil is on the sides of mesas.

The Morval soil is deep and well drained. Typically, the
surface layer is brown loam about 5 inches thick. The
upper part of the subsoil is brown and light brown clay
loam and stony clay loam about 12 inches thick, and the
lower part is light brown stony clay loam about 10 inches
thick. The substratum is pink stony loam.
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Permeability of the Morval soil is moderate, and availa-
ble water capacity is moderate. Effective rooting depth is
60 inches. Surface runoff is medium, and the erosion
hazard is moderate.

The Tridell soil is deep and well drained. Typically, the
surface layer is brown stony loam 10 inches thick. The
upper part of the underlying material is brown very stony
loam 11 inches thick, and the lower part is pinkish white
very stony loam to a depth of 60 inches.

Permeability of the Tridell soil is moderately rapid, and
available water capacity is low. Effective rooting depth is
60 inches. Surface runoff is medium, and the erosion
hazard is moderate.

Included with these soils in mapping are small areas of
Villa Grove and Zoltay soils on the steeper parts of the
landscape. These areas make up about 15 percent of
the map unit.

These soils are used mainly for grazing.

The native vegetation on the Morval soil is mainly
needleandthread, wheatgrass, and sagebrush. The
native vegetation on the Tridell soil is mainly pinyon,
Utah juniper, and some Rocky Mountain juniper and an
understory mostly of wheatgrass, Indian ricegrass, need-
leandthread, junegrass, serviceberry, bitterbrush, moun-
tainmahogany, and big sagebrush.

When range condition deteriorates, forbs and shrubs
increase. Properly managing grazing maintains and im-
proves range condition. Seeding improves range in poor
condition on gently sloping Morval soils. Bluebunch
wheatgrass, western wheatgrass, and needleandthread
are suitable for seeding. Preparing a seedbed and drilling
the seed are good practices. Reducing brush improves
range that is producing more shrubs than are normally
found in the potential plant community. Properly manag-
ing the vegetation on the Tridell soil maintains wood
production and grazing. Selectively thinning pinyon and
juniper improves grazing and provides firewood, posts,
and Christmas trees.

The Tridell soil is suited to production of pinyon and
Utah juniper. it can produce 8 cords of wood per acre
when trees more than 4.5 feet tall reach an average
diameter (at one foot) of 5 inches. Special care is
needed to prevent erosion during harvest. The low avail-
able water capacity affects survival of seedlings.

Mule deer, wild turkey, and squirrel find habitat on
these soils.

Community development is limited by large stones. Cut
slopes are difficult to revegetate because of the stones
and because of the shrink-swell potential and frost
action of the Morval soil.

This complex is in capability subclass Vle, nonirrigated.

46—Nihill channery loam, 1 to 6 percent slopes.
This deep, well drained, nearly level to gently sloping soil
is on alluvial fans and sides of valleys. Elevation ranges
from 5,000 to 6,500 feet. The soil formed in alluvium
derived from Green River shale and sandstone. The
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average annual precipitation is about 13 inches, the
average annual air temperature is about 48 degrees F,
and the average frost-free period is about 125 days.

Typically, the surface layer is light gray and very pale
brown channery loam about 11 inches thick. The upper
part of the underlying material is very pale brown very
channery ioam about 14 inches thick, and the lower part
is very pale brown extremely channery sandy loam and
extremely channery loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
Arvada and lldefonso soils. The Arvada soils are nearly
level, and lidefonso soils are steeper. These areas make
up 10 to 15 percent of the map unit.

Permeability is moderately rapid, and available water
capacity is low. Effective rooting depth is 60 inches.
Surface runoff is slow, and the erosion hazard is moder-
ate.

This soil is used mainly for grazing and wildlife habitat.
Some small areas are in irrigated hay and pasture.

This soil is usually irrigated by flooding. Sprinklers are
also suitable. Since this soil is droughty, frequent irriga-
tion is needed to grow hay or pasture. Drop structures in
irrigation ditches prevent ditch erosion. Keeping the irri-
gation run short prevents too deep percolation.

The native vegetation on this soil is mainly wheat-
grass, needleandthread, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush improves the range. Seeding im-
proves range in poor condition. Crested wheatgrass,
western wheatgrass, and Russian wildrye are suitable for
seeding. Preparing a seedbed and drilling the seed are
good practices.

Mule deer, cottontail rabbit, chukar, and squirrel find
habitat on this soil.

This soil has few limitations for community develop-
ment. Community sewage facilities will be needed if pop-
ulation density increases.

This soil is in capability subclasses Ve, irrigated, and
Vle, nonirrigated.

47—Nihill channery loam, 6 to 25 percent slopes.
This deep, well drained, moderately sloping to hilly soil is
on alluvial fans and sides of valleys. Elevation ranges
from 5,000 to 6,500 feet. This soil formed in alluvium
derived from Green River shale and sandstone. The
average annual precipitation is about 13 inches, the
average annual air temperature is about 48 degrees F,
and the average frost-free period is about 125 days.

Typically, the surface layer is light gray and very pale
brown channery loam about 11 inches thick. The upper
part of the underlying material is very pale brown very
channery loam about 7 inches thick, and the lower part
is very pale brown extremely channery sandy loam and
extremely channery loam to a depth of 60 inches.



RIFLE AREA, COLORADO

Included with this soil in mapping are small areas of
Arvada and lldefonso soils. The Arvada soils are moder-
ately sloping, and the lidefonso soils are steeper. These
areas make up 10 to 15 percent of the map unit.

Permeability is moderately rapid, and available water
capacity is low. Effective rooting depth is 60 inches.
Surface runoff is slow, and the erosion hazard is severe.

This soil is used mainly for grazing and wildlife habitat.

The native vegetation on this soil is mainly wheat-
grass, needleandthread, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush improves range, but desirable
shrubs should not be destroyed.

Mule deer, cottontail rabbit, chukar, and squirrel find
habitat on this soil.

Community development is limited by steep slopes.
Community sewage facilities will be needed if population
density increases.

This soil is in capability subciass Vlle, nonirrigated.

48—Northwater loam, 15 to 65 percent slopes. This
deep, well drained, hilly to very steep soil is on moun-
tainsides. Elevation ranges from 7,600 to 8,400 feet. This
soil formed in residuum from sedimentary rocks. The
average annual precipitation is about 20 inches, the
average air temperature is about 40 degrees F, and the
average frost-free period is less than 75 days.

Typically, the upper part of the surface layer is brown
loam about 10 inches thick. In most places 2 inches of
organic material is on the surface. The lower part of the
surface layer is dark grayish brown loam about 15 inches
thick. The subsoil is light brown very channery clay loam
about 25 inches thick. Fractured sandstone is at a depth
of 50 inches.

Included with this soil in mapping are small areas of
Parachute, Rhone, and Irigul soils. The Rhone soils are
on the north-facing side slopes, and the Parachute and
Irigul soils are near ridge crests. These areas make up
10 to 15 percent of the map unit.

Permeability is moderate, and available water capacity
is moderate. Effective rooting depth is 40 to 60 inches.
Surface runoff is slow, and the erosion hazard is slight.

This soil is used mainly for limited grazing, wildlife
habitat, and recreation.

The native vegetation is aspen and an understory
mostly of mountain brome, elk sedge, slender wheat-
grass, aspen peavine, aspen fleabane, snowberry, servi-
ceberry, and chokecherry.

When the understory vegetation deteriorates, forbs,
shrubs, and Kentucky bluegrass increase.

This soil is suited to production of quaking aspen. It
can produce 4,050 cubic feet of wood or 6,800 board
feet of timber per acre from a fully stocked, even-aged
stand of 80-year-old trees. At the present there is no
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commercial harvest of aspen. Steep slopes affect har-
vesting, and special attention is needed to reduce soil
loss during harvest.

Elk, mule deer, coyote, and grouse find habitat on this
soil.

Use of this soil for community development, for sani-
tary facilities, and as a source of construction material is
limited by slope and depth to rock.

This soil is in capability subclass Vlle, nonirrigated.

49—O0Ilney loam, 1 to 3 percent slopes. This deep,
well drained, nearly level soil is on alluvial fans and sides
of valleys. Elevation ranges from 5,000 to 6,500 feet.
This soil formed in alluvium derived from sandstone and
shale. The average annual precipitation is about 14
inches, the average annual air temperature is about 48
degrees F, and the average frost-free period is about
125 days.

Typically, the surface layer is grayish brown loam
about 12 inches thick. The subsoil is grayish brown and
light gray sandy clay loam about 21 inches thick. The
substratum is light gray gravelly sandy clay loam or very
gravelly sandy loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
Heldt, Potts, and Kim soils that have slopes of 2 to 3
percent. These areas make up 5 to 15 percent of the
map unit.

Permeability is moderate, and available water capacity
is moderate. Effective rooting depth is 60 inches or
more. Surface runoff is slow, and the erosion hazard is
slight.

This soil is mainly used for irrigated crops and hay.
Alfalfa, small grains, corn for silage, and grass or grass-
legume mixtures are grown. Small acreages are in fruits,
including apples, peaches, and apricots.

This soil is irrigated by furrows and flooding. Sprinklers
are also suitable. Drop structures in irrigation ditches
help to control water and prevent excessive ditch ero-
sion.

The native vegetation on this soil was mainly wheat-
grass, needleandthread, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous.

Cottontail rabbit, squirrel, pheasant, and some mule
deer find habitat on this soil.

Community development and recreation are limited by
low strength.

This soil is in capability subclass llle, irrigated.

50—OiIney loam, 3 to 6 percent slopes. This deep,
well drained, gently sloping soil is on alluvial fans and
sides of valleys. Elevation ranges from 5,000 to 6,500
feet. This soil formed in alluvium derived from sandstone
and shale. The average annual precipitation is about 14
inches, the average annual air temperature is about 48
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degrees F, and the average frost-free period is about
125 days.

Typically, the surface layer is grayish brown loam
about 12 inches thick. The subsoil is grayish brown and
light gray sandy clay loam about 21 inches thick. The
substratum is light gray gravelly sandy clay loam or very
gravelly sandy loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
Heldt, Potts, and Kim soils that have slopes of 3 to 6
percent. These areas make up 5 to 15 percent of the
map unit.

Permeability is moderate, and available water capacity
is moderate. Effective rooting depth is 60 inches or
more. Surface runoff is slow, and the erosion hazard is
moderate.

This soil is used mainly for irrigated crops and hay.
Alfalfa, small grains, corn for silage, and grass or grass-
legume mixtures are grown. Small acreages are in fruits,
including apples, peaches, and apricots. Isolated areas
are used for grazing.

This soil is irrigated by furrows and flooding. Sprinklers
are also suitable. Drop structures in irrigation ditches
help to control water and prevent excessive ditch ero-
sion.

The native vegetation on this soil is mainly wheat-
grass, needleandthread, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush improves deteriorated range. Seed-
ing improves range in poor condition. Crested wheat-
grass, western wheatgrass, and Russian wildrye are suit-
able for seeding. Preparing a seedbed and drilling the
seed are good practices.

Cottontail rabbit, squirrel, pheasant, and some mule
deer find habitat on this soil.

Community development and recreation are limited by
low strength.

This soil is in capability subclasses llle, irrigated, and
Ve, nonirrigated.

51—0Olney loam, 6 to 12 percent slopes. This deep,
well drained, moderately sloping to rolling soit is on allu-
vial fans and sides of valleys. Elevation ranges from
5,000 to 6,500 feet. This soil formed in alluvium derived
from sandstone and shale. The average annual precipita-
tion is about 14 inches, the average annual air tempera-
ture is about 48 degrees F, and the frost-free period is
about 125 days.

Typically, the surface layer is grayish brown loam
about 12 inches thick. The subsoil is grayish brown and
light gray sandy clay loam about 21 inches thick. The
substratum is light gray gravelly sandy clay loam and
very gravelly sandy loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
Heldt, Potts, and Kim soils that have slopes of 6 to 12
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percent. These areas make up 5 to 15 percent of the
map unit.

Permeability is moderate, and available water capacity
is moderate. Effective rooting depth is 60 inches or
more. Surface runoff is medium, and the erosion hazard
is moderate.

This soil is used mainly for irrigated hay, fruits, and
grazing. Grass-legume mixtures and apples, peaches,
and apricots are grown.

This soil is irrigated by furrows and flooding. Sprinklers
are also suitable. Drop structures in irrigation ditches
help to control water and prevent excessive ditch ero-
sion. Keeping a grass or legume cover on this soil at
least three-fourths of the time controls erosion.

The native vegetation on this soil is mainly wheat-
grass, needleandthread, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush improves the range. Seeding im-
proves range in poor condition. Crested wheatgrass,
western wheatgrass, and Russian wildrye are suitable for
seeding. Preparing a seedbed and drilling the seed are
good practices.

Cottontail rabbit, squirrel, pheasant, and some mule
deer find habitat on this soil.

Community development and recreation are limited by
steep slopes and low strength.

This soil is in capability subclass Ve, irrigated and
nonirrigated.

52—Parachute loam, 25 to 65 percent slopes. This
moderately deep, well drained, hilly to very steep soil is
on north- and east-facing mountainsides. Elevation
ranges from 7,500 to 8,700 feet. This soil formed in
residuum from sandstone. The average annual precipita-
tion is 20 inches, the average annual air temperature is
about 40 degrees F, and the average frost-free period is
less than 75 days.

Typically, the surface layer is grayish brown loam
about 5 inches thick. The upper part of the subsoil is
very dark grayish brown and brown loam about 13
inches thick, and the lower part is light yellowish brown
extremely channery loam about 11 inches thick. Hard,
fractured sandstone bedrock is at a depth of 29 inches.

Included with this soil in mapping are small areas of
Rhone and lrigul soils. The Rhone soils are in concave
positions. These areas make up 10 to 15 percent of the
map unit. {rigul soils are on ridge crests.

Permeability is moderate, and available water capacity
is low. Effective rooting depth is 20 to 40 inches. Surface
runoff is medium, and the erosion hazard is moderate.

This soil is used mainly for wildlife habitat and limited
grazing.
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The native vegetation on this soil, because it faces
north and east, is mainly Gambel oak, serviceberry,
snowberry, and elk sedge.

When range condition deteriorates, shrubs increase.
Properly managing grazing maintains and improves
range condition.

Elk, mule deer, coyote, and grouse find habitat on this
soil.

Use of this soil for community development and as a
source of construction material is limited by depth to
rock and steep slopes.

This soil is in capability subclass Vlle, nonirrigated.

53—Parachute-Rhone loams, 5 to 30 percent
slopes. These gently sloping to steep soils are on ridge
crests and mountainsides. Elevation ranges from 7,600
to 8,600 feet. The Parachute soil formed in residuum
from sandstone or maristone, and the Rhone soil formed
in residuum from hard, fine-grained sandstone. The aver-
age annual precipitation is about 20 inches, the average
annual air temperature is about 40 degrees F, and the
frost-free period is less than 75 days.

The Parachute soil makes up about 55 percent of the
map unit, the Rhone soil makes up about 30 percent,
and soils of minor extent make up 15 percent. The
Parachute soil is mostly on ridge crests, and the Rhone
soil is in gently sloping to moderately sloping areas on
mountainsides.

The Parachute soil is moderately deep and well
drained. Typically, the surface layer is grayish brown
loam about 5 inches thick. The upper part of the subsoil
is very dark grayish brown and brown loam about 13
inches thick, and the lower part is light yellowish brown
extremely channery loam about 11 inches thick. Hard,
fractured sandstone is at a depth of 29 inches (fig. 9).

Permeability of the Parachute soil is moderate, and
available water capacity is low. Effective rooting depth is
20 to 40 inches. Surface runoff is medium, and the
erosion hazard is moderate.

The Rhone soil is deep and well drained. Typically, the
upper part of the surface layer is brown loam about 8
inches thick, and the lower part is brown sandy clay
loam about 20 inches thick. The underlying material is
brown very channery sandy clay loam about 24 inches
thick. Fractured sandstone is at a depth of 52 inches.

Permeability of the Rhone soil is moderate, and availa-
ble water capacity is moderate to high. Effective rooting
depth is 40 to 60 inches. Surface runoff is slow, and the
erosion hazard is slight.

Included with these soils in mapping are areas of Irigul
soils on ridge crests. These areas make up about 10
percent of the map unit.

These soils are used mainly for grazing and wildlife
habitat.

The native vegetation on these soils is mainly needle-
grass, elk sedge, and sagebrush.
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When range condition deteriorates, forbs and shrubs
increase. Properly managing grazing maintains and im-
proves range condition. Seeding improves range in poor
condition where slope is less than 15 percent. Intermedi-
ate wheatgrass, slender wheatgrass, and mountain and
smooth brome are suitable for seeding. Preparing a
seedbed and drilling the seed are good practices. Re-
ducing brush on slopes of less than 15 percent improves
deteriorated range, but removing brush may damage
deer habitat.

Many deer and some snowshoe hare and blue grouse
find habitat on these soils.

Use of this soil for community development or as a
source of construction material is limited by depth to
rock and steep slopes.

This complex is in capability subclass Vle, nonirrigated.

54—Potts loam, 1 to 3 percent siopes. This deep,
well drained soil is on mesas, benches, and sides of
valleys. Elevation ranges from 5,000 to 7,000 feet. This
soil formed in alluvium derived from sandstone, shale, or
basalt. The average annual precipitation is about 14
inches, the average annual air temperature is about 46
degrees F, and the average frost-free period is about
120 days.

Typically, the surface layer is brown loam about 4
inches thick. The subsoil is reddish brown clay loam
about 24 inches thick. The substratum is pinkish white
loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
Olney, Kim, and lidefonso soils that have slopes of 1 to
3 percent. These areas make up 10 to 15 percent of the
map unit.

Permeability is moderate, and available water capacity
is high. Effective rooting depth is 60 inches or more.
Surface runoff is slow, and the erosion hazard is slight.

This soil is used mainly for irrigated crops and hay and
for dryland farming. Alfalfa, small grains, and grass-
legume hay are grown.

This soil is usually irrigated by flooding. Drop struc-
tures in irrigation ditches, grassed waterways, and mini-
mum tillage control erosion. Irrigation water should be
carefully managed to avoid piping. Cover crops or stub-
ble mulching also help to limit erosion losses in dry-
farmed areas.

The native vegetation on this soil is mainly wheat-
grass, needleandthread, and sagebrush.

Pheasant, mourning dove, cottontail rabbit, some mule
deer, and squirrel find habitat on this soil.

Community development and recreation are limited by
low strength and shrink-swell potential. Dwellings and
roads can be designed to compensate for these limita-
tions. Community sewage systems will be needed if the
population density increases.

This soil is in capability subclasses llle, irrigated, and
llle, nonirrigated.
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55—Potts loam, 3 to 6 percent slopes. This deep,
well drained, moderately sloping soil is on mesas, bench-
es, and sides of valleys. Elevation ranges from 5,000 to
7,000 feet. This soil formed in alluvium derived from
sandstone, shale, or basalt. The average annual precipi-
tation is about 14 inches, the average annual air tem-
perature is about 46 degrees F, and the average frost-
free period is about 120 days.

Typically, the surface layer is brown loam about 4
inches thick. The subsoil is reddish brown clay loam
about 24 inches thick. The substratum is pinkish white
loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
Olney, Kim, and lidefonso soils that have slopes of 3 to
6 percent. These areas make up 10 to 15 percent of the
map unit.

Permeability is moderate, and available water capacity
is high. Effective rooting depth is 60 inches or more.
Surface runoff is slow, and the erosion hazard is moder-
ate.

This soil is used mainly for irrigated crops and hay and
for dryland farming (fig. 10). Aifaifa, smail grains, and
grass-legume hay are grown. Small areas are used for
grazing.

These soils are usually irrigated by flooding. Drop
structures in irrigation ditches, grassed waterways, and
minimum tillage prevent serious erosion. Irrigation water
should be carefully managed to avoid piping and erosion.
Cover crops or stubble muiching also help to limit ero-
sion in dryfarmed areas.

The native vegetation on this soil is mainly wheat-
grass, needleandthread, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush improves the range. Seeding im-
proves range in poor condition. Crested wheatgrass,
western wheatgrass, and Russian wildrye are suitable for
seeding. Preparing a seedbed and drilling the seed are
good practices.

Pheasant, mourning dove, cottontail rabbit, some mule
deer, and squirrel find habitat on this soil.

Community development and recreation are limited by
low strength and the shrink-swell potential. Dwellings
and roads can be designed to overcome these limita-
tions. Community sewage systems will be needed if the
population density increases.

This soil is in capability subclasses llle, irrigated, and
IVe, nonirrigated.

56—Potts loam, 6 to 12 percent slopes. This deep,
well drained, moderately sloping to rolling soil is on
mesas, benches, and sides of valleys. Elevation ranges
from 5,000 to 7,000 feet. This soil formed in alluvium
derived from sandstone, shale, or basalt. The average
annual precipitation is about 14 inches, the average
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annual air temperature is about 46 degrees F, and the
average frost-free period is about 120 days.

Typically, the surface layer is brown loam about 4
inches thick. The subsoil is reddish brown clay loam
about 24 inches thick. The substratum is pinkish white
loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
Kim, QOlney, and lidefonso soils that have slopes of 6 to
12 percent. These areas make up 10 to 15 percent of
the map unit.

Permeability is moderate, and available water capacity
is high. Effective rooting depth is 60 inches or more.
Surface runoff is medium, and the erosion hazard is
severe.

This soil is used mainly for grazing, wildlife habitat, and
some dryland farming (fig. 10). Wheat, barley, and oats
are grown.

Minimum contour tillage and stubble muiching help to
prevent excessive erosion.

The native vegetation on this soil is mainly wheat-
grass, needleandthread, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing improves and maintains range condi-
tion. Reducing brush improves range. Seeding improves
range in poor condition. Crested wheatgrass, western
wheatgrass, and Russian wildrye are suitable for seed-
ing. Preparing a seedbed and drilling the seed are good
practices.

Community development and recreation are limited by
low strength, shrink-swell potential, and slope. Dwellings
and roads can be designed to overcome these limita-
tions. Community sewage systems will be needed if the
population density increases.

This soil is in capability subclass Ve, irrigated and
nonirrigated.

57—Potts-lidefonso complex, 3 to 12 percent
slopes. These gently sloping to rolling soils are on
mesas and sides of valleys. Elevation ranges from 5,000
to 6,500 feet. The Potts soil formed in alluvium derived
from sandstone, shale, or basalt. The lldefonso soil
formed in very strongly calcareous, basaltic alluvium and
small amounts of eolian material. The average annual
precipitation is about 14 inches, the average annual air
temperature is about 46 degrees F, and the average
frost-free period is about 120 days.

The Potts soil makes up about 60 percent of the map
unit, and the lldefonso soils makes up about 30 percent.
The Potts soil is on slightly concave positions, and the
lldefonso soil is on the breaks of steeper slopes.

The Potts soil is deep and well drained. Typically, the
surface layer is brown loam about 4 inches thick. The
subsoil is reddish brown clay loam about 24 inches thick.
The substratum is pinkish white loam that extends to a
depth of 60 inches.
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Permeability of the Potts soil is moderate, and availa-
ble water capacity is high. Effective rooting depth is 60
inches or more. Surface runoff is slow, and the erosion
hazard is moderate.

The llidefonso soil is deep and weli drained. Typically,
the surface layer is brown stony loam about 8 inches
thick. The underlying material is white, calcareous very
stony loam that extends to a depth of 60 inches.

Permeability of the lidefonso soil is moderately rapid,
and available water capacity is low. Effective rooting
depth is about 60 inches. Surface runoff is slow, and the
erosion hazard is moderate.

included with this soil in mapping are small areas of
Olney and Kim soils that have slopes of 3 to 12 percent.
These areas make up 5 to 15 percent of the map unit.

These soils are used mainly for limited grazing and
wildlife habitat.

The native vegetation on the Potts soil is mainly
wheatgrass, needleandthread, and sagebrush. The
native vegetation on the lidefonso soil is mainly pinyon
and Utah juniper and an understory of Indian ricegrass,
wheatgrass, junegrass, serviceberry, bitterbrush, and sa-
gebrush.

When the understory vegetation deteriorates, grasses
almost disappear and forbs and shrubs increase. Proper-
ly managing grazing maintains and improves range con-
dition on both soils. Seeding improves range on the
Potts soil if it is in poor condition. Crested wheatgrass,
western wheatgrass, and Russian wildrye are suitable for
seeding. Preparing a seedbed and drilling the seed are
good practices. Reducing brush on the Potts soil im-
proves the range. Properly managing the vegetation on
the lldefonso soil maintains wood production and graz-
ing. Selectively thinning pinyon and juniper improves
grazing and provides firewood, posts, and Christmas
trees.

The lidefonso soil is suited to production of pinyon and
Utah juniper. It can produce 9 cords of wood per acre
when trees more than 4.5 feet tall reach an average
diameter (at one foot) of 5 inches. The low available
water capacity affects survival of tree seedlings.

Mule deer, wild turkey, chukar, gray squirrel, cottontail
rabbit, and some pheasant find habitat on these soils.

Community development is limited on the Potts soil by
low strength, shrink-swell potential, and slope. Communi-
ty development is limited on the lidefonso soil by steep
slopes.

This complex is in capability subclass Vle, nonirrigated.

58—Potts-lidefonso complex, 12 to 25 percent
slopes. These strongly sloping to hilly soils are on
mesas, alluvial fans, and sides of valleys. Elevation
ranges from 5,000 to 6,500 feet. The Potts soil formed in
alluvium derived from sandstone, shale, or basalt. The
lldefonso soil formed in very strongly calcareous, basaltic
alluvium and small amounts of eolian material. The aver-
age annual precipitation is about 14 inches, the average
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annual air temperature is about 46 degrees F, and the
average frost-free period is about 120 days.

The Potts soil makes up about 60 percent of this unit,
and the lldefonso soil makes up about 30 percent. The
Potts soil is in slightly concave positions, and the lide-
fonso soil is on the breaks of steeper slopes.

The Potts soil is deep and well drained. Typically, the
surface layer is brown loam about 4 inches thick. The
subsoil is reddish brown clay loam about 24 inches thick.
The substratum is pinkish white loam to a depth of 60
inches.

Permeability of the Potts soil is moderate, and availa-
ble water capacity is high. Effective rooting depth is 60
inches or more. Surface runoff is medium, and the ero-
sion hazard is moderate.

The lidefonso soil is deep and well drained. Typically,
the surface layer is brown stony loam about 8 inches
thick. The underlying material is white, calcareous very
stony loam to a depth of 60 inches.

Permeability of the lidefonso soil is moderately rapid,
and available water capacity is low. Effective rooting
depth is about 60 inches. Surface runoff is medium, and
the erosion hazard is moderate.

Included with this soil in mapping are small areas of
Morval and Lazear soils. The Morval soils are at the
higher elevations. The Lazear soils are shallow and are
on ridge crests and steep mountainsides. These areas
make up 10 to 18 percent of the map unit.

These soils are used mainly for limited grazing and
wildlife habitat.

The native vegetation on the Potts soil is mainly
wheatgrass, needleandthread, and sagebrush. The
native vegetation on the lldefonso soil is mainly pinyon
and Utah juniper and an understory of Indian ricegrass,
wheatgrass, junegrass, serviceberry, bitterbrush, and sa-
gebrush.

When the understory vegetation deteriorates, grasses
almost disappear and forbs and shrubs increase. Proper-
ly managing grazing maintains and improves range con-
dition on both soils. Seeding improves range in poor
condition in less sloping areas of the Potts soil. Blue-
bunch wheatgrass, western wheatgrass, and need-
leandthread are suitable for seeding. Preparing the
seedbed and drilling the seed are good practices. Con-
trolling brush on the Potts soil improves range that is
producing more shrubs than are normally found in the
potential plant community. Properly managing the under-
story vegetation on the lldefonso soil maintains wood
production and grazing. Selectively thinning pinyon and
juniper improves grazing and provides firewood, posts,
and Christmas trees.

The lldefonso soil is suited to production of pinyon and
Utah juniper. It can produce 9 cords of wood per acre
when trees more than 4.5 feet tall reach an average
diameter (at one foot) of 5 inches. The low available
water capacity affects survival of tree seedlings.
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Mule deer, wild turkey, chukar, gray squirrel, cottontail
rabbit, and some pheasant find habitat on these soils.

The steep slopes limit community development. Struc-
tures are needed to divert runoff to minimize gullying and
erosion.

This complex is in capability subclass Vle, nonirrigated.

59—Potts-lidefonso complex, 25 to 45 percent
slopes. These hilly to very steep soils are on alluvial
fans and sides of valleys. Elevation ranges from 5,000 to
6,500 feet. The Potts soil formed in alluvium derived
from sandstone, shale, or basalt. The lidefonso soil
formed in very strongly calcareous, basaltic alluvium and
small amounts of eolian material. The average annual
precipitation is about 14 inches, the average annual air
temperature is about 46 degrees F, and the average
frost-free period is about 120 days.

The Potts soil makes up about 60 percent of the map
unit, and the lidefonso soil makes up about 30 percent.
The Potts soil is in slightly concave positions, and the
lldefonso soil is in the steeper, breaklike areas.

The Potts soil is deep and well drained. Typically, the
surface layer is brown loam about 4 inches thick. The
subsoil is reddish brown clay loam about 24 inches thick.
The substratum is pinkish white loam to a depth of 60
inches.

Permeability of the Potts soil is moderate, and availa-
ble water capacity is high. Effective rooting depth is 60
inches or more. Surface runoff is medium, and the ero-
sion hazard is severe.

The lldefonso soil is deep and well drained. Typically,
the surface layer is brown stony loam about 8 inches
thick. The underlying material is white, very strongly cal-
careous very stony loam to a depth of 60 inches.

Permeability of the lldefonso soil is moderately rapid,
and available water capacity is low. Effective rooting
depth is about 60 inches. Surface runoff is medium to
rapid, and the erosion hazard is severe.

Included with this soil in mapping are small areas of
Morval and Lazear soils. The Morval soils are at the
higher elevations. The Lazear soils are shallow and are
on ridge crests and steep mountainsides. These areas
make up 10 to 18 percent of the map unit.

These soils are used mainly for limited grazing and
wildlife habitat.

The native vegetation on the Potts soil is mainly
wheatgrass, needleandthread, and sagebrush. The
native vegetation on the iidefonso soil is mainly pinyon
and Utah juniper and an understory of Indian ricegrass,
wheatgrass, junegrass, serviceberry, bitterbrush, and sa-
gebrush.

When the understory vegetation deteriorates, grasses
almost disappear and forbs and shrubs increase. Proper-
ly managing grazing on the Potts soil maintains and
improves the range condition. Properly managing the
vegetation on the lidefonso soil maintains wood produc-
tion and ground cover. The value for grazing is low
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because of steep slopes and the tree canopy. Firewood,
posts, and Christmas trees can be harvested from the
more gently sloping areas.

The lldefonso soil is suited to production of pinyon and
Utah juniper. It can produce 9 cords of wood per acre
when trees more than 4.5 feet tall reach an average
diameter (at one foot}) of 5 inches. The low available
water capacity affects survival of tree seedlings. Steep
slopes and the severe erosion affect harvesting.

Mule deer, wild turkey, chukar, gray squirrel, cottontail
rabbit, and some pheasant find habitat on these soils.

Community development is limited by very steep
slopes.

This complex is in capability subclass Vlle, nonirrigat-
ed.

60—Rhone loam, 5 to 30 percent slopes. This deep,
well drained, gently sloping to steep soil is on mountain-
sides and ridges. Elevation ranges from 7,600 to 8,600
feet. This soil formed in residuum from sandstone and
marlstone. The average annuai precipitation is about 20
inches, the average annual air temperature is about 40
degrees F, and the average frost-free period is less than
75 days.

Typically, the upper part of the surface layer is brown
loam about 8 inches thick, and the lower part is brown
sandy clay loam about 20 inches thick. The underlying
material is brown extremely channery sandy clay loam
about 24 inches thick. Sandstone is at a depth of 52
inches.

Included with this soil in mapping are small areas of
Parachute and Northwater soils. The moderately deep
Parachute soils are on smooth ridge crests and west-
and south-facing side slopes. The Northwater soils are
on north-facing side slopes. These areas make up about
10 to 15 percent of the map unit.

Permeability is moderate, and available water capacity
is moderate. Effective rooting depth is 40 to 60 inches.
Surface runoff is slow, and the erosion hazard is slight.

This soil is used mainly for wildlife habitat and limited
grazing.

The native vegetation is mainly brome, needlegrass,
and sagebrush. There are small areas of dwarfed aspen,
but they are of little or no commercial value.

When range condition deteriorates, forbs, shrubs, and
Kentucky bluegrass increase. Properly managing grazing
maintains and improves range condition. Seeding and
removing brush improve range on less sloping areas if it
is in poor condition. Intermediate wheatgrass, slender
wheatgrass, and mountain or smooth brome are suitable
for seeding. Preparing the seedbed and drilling the seed
are good practices.

Elk, mule deer, coyote, grouse, and rabbit find habitat
on this soil.

Use of this soil for community development or as a
source of construction material is limited by steep
slopes.
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This soil is in capability subclass Vie, nonirrigated.

61—Rhone loam, 30 to 70 percent slopes. This
deep, well drained, hilly to very steep soil is on north-
and east-facing mountainsides and ridges. Elevation
ranges from 7,600 to 8,600 feet. This soil formed in
residuum from sandstone and marlstone. The average
annual precipitation is about 20 inches, the average
annual air temperature is about 40 degrees F, and the
average frost-free period is less than 75 days.

Typically, the upper part of the surface layer is brown
loam about 8 inches thick, and the lower part is brown
sandy clay loam about 20 inches thick. The underlying
material is brown extremely channery sandy clay loam
about 24 inches thick. Sandstone is at a depth of 52
inches.

Included with this soil in mapping are small areas of
Parachute and Northwater soils. The moderately deep
Parachute soils are on smooth ridge crests and west-
and south-facing side. slopes. The Northwater soils are
on north-facing side slopes. These areas make up 10 to
15 percent of the map unit.

Permeability is moderate, and available water capacity
is moderate. Effective rooting depth is 40 to 60 inches.
Surface runoff is slow, and the erosion hazard is slight.

This soil is used mainly for wildlife habitat and limited
grazing.

The native vegetation on this soil, because it faces
north and east, is mainly Gambel oak, elk sedge, servi-
ceberry, and snowberry. There are small areas of dwarf-
ed aspen, but they are of little or no commercial value.

When range condition deteriorates, forbs, shrubs, and
Kentucky bluegrass increase. Properly managing grazing
maintains and improves range condition.

Many deer and some snowshoe hare and blue grouse
find habitat on this soil.

Use of this soil for community development or as a
source of construction material is limited by steep
slopes. Areas from which construction material has been
removed are difficult to reclaim.

This soil is in capability subclass Vlle, nonirrigated.

62—Rock outcrop-Torriorthents complex, very
steep. This broadly defined unit consists of exposed
bedrock, very stony areas, soils that are shallow to mod-
erately deep over bedrock and small pockets of deep
soils. This complex is in the northwestern and north-
central parts of the Area. The complex is on the rock
escarpment and colluvial slopes along the edge of Roan
Plateau. The outcrops and soils are very steep to ex-
tremely steep (fig. 3). Slope ranges from 50 to 80 per-
cent.

Rock outcrop makes up about 50 to 80 percent of the
complex, and Torriorthents make up 20 to 50 percent.
Rock escarpments are along the upper edge of the
areas, and the Torriorthents are between the toe slopes
and the higher-lying exposed bedrock. Commonly, the
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top of the escarpment is 2,000 to 2,500 feet higher than
the toe slopes.

Rock outcrop is mainly Green River shale. The loose
stones are fragments of bedrock broken from the es-
carpments. The stones are generally flagstones, 6 to 24
inches wide and 2 to 6 inches thick.

Torriorthents are shallow to moderately deep. They
generally are clayey to loamy and contain variable
amounts of gravel, cobbles, and stones.

At the lower elevations of this complex, surface runoff
is rapid and the erosion hazard is moderate. Surface
runoff is very rapid and the erosion hazard is severe on
the exposed bedrock and shallow stony soils at the
higher elevations.

Included in mapping are small, isolated areas of Nihill
soils at lower elevations in concave pockets near the toe
siopes. These areas make up about 5 percent of the
unit.

The native vegetation is mainly serviceberry, bitter-
brush, mountainmahogany, big sagebrush, and western
wheatgrasses at the lower elevations in north-facing
areas. The native vegetation is bitterbrush, shadscale,
Indian ricegrass, big sagebrush, and western wheatgrass
at the lower elevations in south-facing areas. At the
higher elevations, vegetation is sparse or nonexistant on
the exposed bedrock and rocky colluvial slopes.

This complex has only limited value for grazing. Some
sheep can use the browse plants at the lower elevations.

Deer, rabbits, and grouse find food and cover at the
lower elevations. The south-facing lower areas are an
important wintering area for deer.

Green River shale is locally known as “oil shale.”
Exposures of oil shale are at higher elevations in this
unit.

Extremely steep slopes and rockiness limit develop-
ment. These limitations can be overcome by appropriate
design and constructon.

This complex is in capability subclass Vllle, nonirrigat-
ed.

63—Silas loam, 3 to 12 percent slopes. This deep,
moderately well drained soil is on bottom land of moun-
fain valleys. Elevation ranges from 7,600 to 8,300 feet.
This soil formed in alluvium derived mainly from sand-
stone and marlstone. The average annual precipitation is
about 20 inches, the average annual air temperature is
about 40 degrees F, and the average frost-free period is
less than 75 days.

Typically, the surface layer is very dark grayish brown
loam about 14 inches thick. The underlying material is
very dark gray and very dark grayish brown loam to a
depth of 60 inches.

Included with this soil in mapping are small areas of
coarse loamy soils and of soils that have a light colored
surface layer.

Permeability is moderate, and available water capacity
is moderate. Effective rooting depth is 60 inches or
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more. Organic matter content is high. Surface runoff is
slow, and the erosion hazard is slight. This soil is occa-
sionally flooded for brief periods between April and Sep-
tember.

This soil is used mainly for grazing, wildlife habitat, and
limited irrigated hay. Good management of water and
fertilizer maintains or improves the production of native
hay.

The native vegetation on this soil is mainly wildrye,
wheatgrass, needlegrass, and small amounts of forbs
and shrubs.

When range condition deteriorates, dandelion, yarrow,
rabbitbrush, big sagebrush, and Kentucky bluegrass in-
crease. Properly managing grazing maintains and im-
proves range condition. Basin wildrye, slender wheat-
grass, and western wheatgrass are suitable for seeding.
Preparing a seedbed and drilling the seed are good
practices. Fencing protects this more productive soil.
This soil is lower than surrounding soils and usually con-
tains the water supply for livestock. Reducing brush im-
proves the range.

Mule deer, snowshoe hare, elk, coyote, and blue
grouse find habitat on this soil.

Community development is limited by flooding. This
soil is a good source of topsoil.

This soil is in capability subclass Vle, nonirrigated.

64—Tanna slity clay loam, 25 to 45 percent slopes.
This moderately deep, well drained soil is on mountain-
sides. Elevation ranges from 6,500 to 7,600 feet. This
soil formed in material weathered from shale. The aver-
age annual precipitation is about 17 inches, the average
annual air temperature is about 43 degrees F, and the
average frost-free period is about 100 days.

Typically, the surface layer is grayish brown siity clay
loam about 9 inches thick. The subsoil is light brownish
gray clay and light gray silty clay about 15 inches thick.
The substratum is light gray channery clay loam about 6
inches thick. Weathered shale is at a depth of 30 inches.

Included with this soil in mapping are small areas of
Dollard clay and shale outcrop on steep and very steep
mountainsides. These areas make up 10 to 15 percent
of the map unit.

Permeability is slow, and available water capacity is
low. Effective rooting depth is 20 to 40 inches. Surface
runoff is rapid, and the erosion hazard is severe.

This soil is used mainly for wildlife habitat and limited
grazing.

The native vegetation on this soil is mainly Gambel
oak, serviceberry, snowberry, and elk sedge.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, Kentucky
bluegrass, weeds, and annual plants are numerous.
Properly managing grazing maintains and improves
range condition.

Mule deer, wild turkey, and cottontail rabbit find habitat
on this soil.
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Use of this soil for community development, for sani-
tary facilities, and as a source of construction material is
limited by steep slopes, high clay content, low strength,
depth to bedrock and shrink-swell potential. Road con-
struction and building foundations can be designed to
reduce the effects of shrinking and swelling. A good
drainage system reduces soil slumping.

This soil is in capability subclass Vlle, nonirrigated.

65—Torrifluvents, nearly level. This broadly defined
unit consists of deep, well drained to somewhat poorly
drained, nearly level soils on flood plains adjacent to the
Colorado and Roaring Fork Rivers and their major tribu-
taries. Slope is 0 to 6 percent. The soils formed in
alluvium.

These soils are stratified and vary widely in texture
and depth. The surface layer ranges from loamy sand
and fine sandy loam to silty loam and clay loam. The
underlying layers are generally sandy loam or loam strati-
fied with sand, gravel, and cobbles. in some areas gravel
and cobbles are on or near the surface.

The water table fluctuates between depths of 2 and 4
feet and in some years is near the surface during spring
runoff from snowmelt. These soils are subject to brief,
occasional flooding late in spring and early in summer.

Included in mapping are small isolated areas of Wann
soils that have slopes of 1 to 3 percent. Small areas of
soils that are moderately to severely affected by alkal
are identified by an alkali spot symbol. Small, isolated
areas where water stands at or near the surface all year
are identified by wet spot and marsh spot symbols.
These areas make up 15 percent of the map unit.

These soils are used for wildlife habitat, recreation,
and some grazing.

The native vegetation is mainly cottonwood, willow,
tamarisk and water-tolerant grasses, sedges, and rushes.

In many areas these soils are suited to production of
Fremont cottonwood. The soils are capable of producing
230 board feet of timber per acre from a fully stocked,
even-aged stand of 40-year-old trees.

Where these soils are accessible, they provide shelter
and forage for livestock.

Mule deer, cottontail rabbit, coyote, bobcat, ducks,
geese, and other native birds find food and shelter on
these soils. Where feasible, planting food plots, trees
and shrubs, and nesting cover enhances the habitat for
upland wildlife. Where the water table is high, open
water for waterfowl and fish can be developed by blast-
ing or by excavating.

These soils have potential for recreation. Wildlife is
abundant, and the nearby rivers can be used for rafting
and canoeing. Community development is very limited by
flooding, the seasonal high water table, and variable
texture. Onsite investigation is necessary.

These soils are in capability subclass Vllw, nonirrigat-
ed.
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66—Torriorthents-Camborthids-Rock outcrop com-
plex, steep. This broadly defined unit consists of ex-
posed sandstone and shale bedrock, loose stones, and
soils that are shallow to deep over sandstone and shale
bedrock and stony basaltic alluvium. This complex
occurs throughout the survey area. The soils and out-
crops are moderately steep to very steep. Slope ranges
from 15 to 70 percent.

Torriorthents make up about 45 percent of the com-
plex, Camborthids make up 20 percent, and Rock out-
crop makes up 15 percent. The Torriorthents are on
foothills and mountainsides below Rock outcrop. The
moderately steep Camborthids are on lower toe slopes
and concave open areas on foothills and mountainsides.

Torriorthents are shallow to moderately deep. They
are generally clayey to loamy and contain variable
amounts of gravel, cobbles, and stones. The surface is
normally covered with stones weathered from the higher-
lying Rock outcrop. South of the Colorado River, basaltic
stones and cobbles are on the surface.

Camborthids are shallow to deep. They are generally
clayey to loamy and have slightly more clay in the sub-
soil than in the surface layer. The surface layer is light
colored. The profile is normally free of stones, but scat-
tered basalt stones, cobbles, and sandstone fragments
are on the surface.

The Rock outcrop is mainly Mesa Verde sandstone
and Wasatch shale. Some areas are covered with basal-
tic boulders and stones. Small areas of limestone out-
crops and exposed gypsum are in the eastern part of the
survey area.

Included in mapping are small, isolated areas of lide-
fonso, Lazear, Ansari, Begay, Heldt, and Dollard soils.
These intermittent areas make up 10 to 20 percent of
this map unit.

This complex is used for grazing, wildlife habitat, and
recreation.

The stones on the surface and the steep slopes make
this complex unsuitable for crops. Some areas can be
reseeded to pasture by broadcast seeding. Other plant-
ing methods are made difficult by the stones and slopes.

The native vegetation includes wheatgrasses, blue-
grasses, Indian ricegrass, needlegrasses, bitterbrush,
mountainmahogany, sagebrush, and an overstory of
pinyon and juniper.

The value of grazing is fair. The vegetation should be
managed to maintain wood production and limited graz-
ing. Selectively thinning the pinyon and juniper improves
grazing and provides firewood and posts. Steep slopes,
moderate to severe erosion hazard, and slow regrowth
of trees affect harvesting and management.

Most of this complex is a prime wintering area for
deer. Rabbits, coyote, and a few elk also find food and
cover on this complex.

Building is limited by steep slopes and stoniness.
These limitations can be overcome by appropriate
design and construction.
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This complex is in capability subclass Vlle, nonirrigat-
ed.

67—Torriorthents-Rock outcrop complex, steep.
This broadly defined unit consists of exposed sandstone
and shale bedrock and stony soils that are shallow to
moderately deep over sandstone and shale and stony
basaltic alluvium. Areas of this complex occur throughout
the survey area. The soils and outcrops are moderately
steep to very steep. Slope ranges from 15 to 70 percent.

Torriorthents make up about 60 percent of this com-
plex, and Rock outcrop makes up 25 percent. The Tor-
riorthents are on foothills and mountainsides below the
Rock outcrop.

Torriorthents are generally clayey to loamy and con-
tain variable amounts of gravel, cobbles, and stones.
The surface is normally covered with stones weathered
from the higher-lying Rock outcrop. South of the Colora-
do River, stones and cobbles of basalt are on the sur-
face.

The Rock outcrop is mainly Mesa Verde sandstone
and Wasatch shale. Some areas are covered with basal-
tic boulders and stones. Small areas of limestone out-
crops and exposed gypsum are in the eastern part of the
survey area.

Included in mapping are small isolated areas of lide-
fonso, Lazear, Ansari, Gaynor, Tridell, and Nihill soils.
These intermittent areas make up 10 to 15 percent of
this map unit.

This complex is used for limited grazing, wildlife habi-
tat, and recreation.

Because of the stones on the surface, the Rock out-
crop, and the steep slope, this complex is unsuited to
crops.

The native vegetation includes wheatgrass, bluegrass,
Indian ricegrass, needlegrass, bitterbrush, sagebrush,
mountainmahogany and an overstory of pinyon and juni-
per.

The vegetation should be managed to maintain wood
production and limited grazing. Selectively thinning the
pinyon and juniper improves grazing and provides fire-
wood and posts. Steep slopes, moderate to severe ero-
sion hazard, and slow regrowth of trees affect harvesting
and management.

Most of this complex is a prime wintering area for
deer. Rabbits, coyote, and a few elk also find food and
cover on this complex.

Community development is limited by the Rock out-
crop, steep slopes, and stoniness. These limitations can
be overcome by appropriate design and construction.

This complex is in capability subclass Vlle, nonirrigat-
ed.

68—Vale silt loam, 3 to 6 percent slopes. This deep,
well drained, gently sloping soil is on mesas, terraces,
and alluvial fans. Elevation ranges from 5,000 to 7,200
teet. This soil formed in calcareous eolian material. The
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average annual precipitation is about 14 inches, the
average annual air temperature is about 48 degrees F,
and the average frost-free period is about 120 days.

Typically, the surface layer is brown silt loam about 7
inches thick. The subsoil is brown silt loam and silty clay
loam about 19 inches thick. The substratum is pink silt
loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
Morval soils that have slopes of 3 to 6 percent. These
areas make up 5 to 10 percent of the map unit.

Permeability is moderate, and available water capacity
is high. Effective rooting depth is more than 60 inches.
Surface runoff is medium, and the erosion hazard is
moderate.

This soil is used mainly for irrigated crops and hay.
Small grains, corn, potatoes, alfalfa, and grass hay are
grown. Small areas are used for grazing.

This soil is usually irrigated by flooding, but furrows or
sprinklers are also used.

The native vegetation on this soil is mainly need-
leandthread, wheatgrass, muttongrass, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush improves the range. Seeding im-
proves range in poor condition. Pubescent wheatgrass,
western wheatgrass, and big bluegrass are suitable for
seeding. Preparing a seedbed and drilling the seed are
good practices.

Cottontail rabbit, mourning dove, wild turkey, and mule
deer find habitat on this soil.

Community development and recreation are limited by
low strength and clayey texture. Roads, ditches, and
building foundations can be designed to compensate for
these limitations.

This soil is in capability subclass llle, irrigated and
nonirrigated.

69—Vale siit loam, 6 to 12 percent slopes. This
deep, well drained, moderately sloping to rolling soil is
on mesas, benches, and alluvial fans. Elevation ranges
from 5,000 to 7,200 feet. This soil formed in calcareous
eolian material. The average annual precipitation is about
14 inches, the average annual air temperature is about
48 degrees F, and average frost-free period is about 120
days.

Typically, the surface layer is brown silt loam about 7
inches thick. The subsoil is brown silt loam and silty clay
loam about 19 inches thick. The substratum is pink silt
loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
Morval soils that have slopes of 6 to 12 percent. These
areas make up 5 to 10 percent of the map unit.

Permeability is moderate, and available water capacity
is high. Effective rooting depth is more than 60 inches.
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Surface runoff is medium, and the erosion hazard is
moderate.

This soil is used mainly for irrigated crops and hay.
Small grains, corn, potatoes, alfalfa, and grass hay are
grown. Some areas are used for grazing.

This soil is usually irrigated by flooding, but furrows or
sprinklers are also used.

The native vegetation on this soil is mainly need-
leandthread, wheatgrass, muttongrass, and sagebrush.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, undesira-
ble weeds and annual plants are numerous. Properly
managing grazing maintains and improves range condi-
tion. Reducing brush improves the range. Seeding im-
proves range in poor condition. Pubescent wheatgrass,
western wheatgrass, and big bluegrass are suitable for
seeding. Preparing a seedbed and drilling the seed are
good practices.

Cottontail rabbit, mourning dove, wild turkey, and mule
deer find habitat on this soil.

Community development and recreation are limited by
flow strength, clayey texture, and slope. Roads, ditches,
and building foundations can be designed to compen-
sate for these limitations.

This soil is in capability subclass Ve, irrigated and
nonirrigated.

70—Vale silt loam, 12 to 25 percent slopes. This
deep, well drained, strongly sloping to hilly soil is on
mesas, mesa sides, and alluvial fans. Elevation ranges
from 5,000 to 7,200 feet. This soil formed in calcareous
eolian material. The average annual precipitation is about
14 inches, the average annual air temperature is about
48 degrees F, and the average frost-free period is about
120 days.

Typically, the surface layer is brown silt loam about 7
inches thick. The subsoil is brown silt loam and silty clay
loam about 19 inches thick. The substratum is pink silt
loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
Morval soils that have slopes of 12 to 25 percent. These
areas make up 10 to 18 percent of the map unit.

Permeability is moderate, and available water capacity
is high. Effective rooting depth is more than 60 inches.
Surface runoff is medium, and the erosion hazard is
severe.

This soil is used mainly for wildlife habitat, recreation,
some hay, and grazing.

The native vegetation on this soil is mainly need-
leandthread, wheatgrass, muttongrass, and sagebrush.

When the range is in poor condition, undesirable
weeds and annual plants are numerous. Properly manag-
ing grazing maintains and improves range condition. Re-
ducing brush improves the range. Seeding improves
range on the more gently sloping areas, if it is in poor
condition. Pubescent wheatgrass, western wheatgrass,
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and big bluegrass are suitable for seeding. Preparing a
seedbed and drilling the seed are good practices.

Cottontail rabbit, mourning dove, wild turkey, and mule
deer find habitat on this soil.

Community development and recreation are limited by
steep slopes, low strength, and clayey texture.

This soil is in capability subclass Vle, nonirrigated.

71—Villa Grove-Zoltay loams, 15 to 30 percent
slopes. These moderately steep to hilly soils are on
mountainsides and alluvial fans. Elevation ranges from
7,500 to 7,600 feet. The Villa Grove soil formed in mixed
alluvium, and the Zoltay soil formed in basaltic alluvium.
The average annual precipitation is about 16 inches, the
average annual air temperature is about 43 degrees F,
and the average frost-free period is about 100 days.

The Villa Grove soil makes up about 50 percent of the
map unit, and the Zoltay soil makes up about 40 per-
cent. The Villa Grove soil is in the steeper areas, and the
Zoltay soil is in the less sloping areas.

The Villa Grove soil is deep and well drained. Typical-
ly, the surface layer is dark grayish brown loam about 4
inches thick. The upper part of the subsoil is brown clay
loam about 11 inches thick, and the lower part is brown
loam about 33 inches thick. The substratum is pale
brown loam to a depth of 60 inches.

Permeability of the Villa Grove soil is moderately slow,
and available water capacity is high. Effective rooting
depth is 60 inches or more. Surface runoff is slow, and
the erosion hazard is slight.

The Zoltay soil is deep and well drained. Typically, the
surface layer is dark grayish brown loam about 19 inches
thick. The subsoil is brown cobbly clay or cobbly clay
loam about 35 inches thick. The substratum is pinkish
gray cobbly clay to a depth of 60 inches.

Permeability of the Zoltay soil is slow, and available
water capacity is high. Effective rooting depth is 60
inches or more. Surface runoff is medium, and the ero-
sion hazard is moderate.

Included with these soils in mapping are small areas of
Vale, Potts, and Morval soils. The Vale and Potts soils
are on small, isolated remnants of mesas. The Morval
soils are on small undulations that have slopes of 3 to
12 percent. These areas make up 10 percent of the map
unit.

These soils are used mainly for grazing, wildlife habi-
tat, and some irrigated pasture.

The native vegetation on these soils is mainly Gambel
oak, serviceberry, snowberry, and elk sedge.

When range condition deteriorates, forbs and shrubs
increase. When the range is in poor condition, Kentucky
bluegrass, undesirable weeds, and annual plants are nu-
merous. Properly managing grazing maintains and im-
proves range condition. Controlling brush and seeding
improve forage production in the less sloping areas. Pu-
bescent wheatgrass, western wheatgrass, and big blue-
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grass are suitable for seeding. Preparing a seedbed and
drilling the seed are good practices.

Many deer and some cottontail rabbit, squirrel, and
grouse find habitat on this soil.

Community development and recreation are limited by
moderately steep slopes, shrink-swell potential, and low
strength.

This complex is in capability subclass Vle, nonirrigated.

72—Wann sandy loam, 1 to 3 percent slopes. This
deep, somewhat poorly drained, nearly level to gently
sloping, low-lying soil is on terraces and bottom land in
valleys. Elevation ranges from 5,000 to 6,500 feet. The
soil formed in alluvium derived primarily from sandstone
and shale. The average annual precipitation is about 12
inches, the average annual air temperature is about 48
degrees F, and the average frost-free period is about
120 days.

Typically, the upper part of the surface layer is dark
grayish brown sandy loam about 8 inches thick, and the
lower part is dark grayish brown fine sandy loam about 4
inches thick. The upper part of the underlying material is
mottled, light brownish gray fine sandy loam and sandy
loam about 24 inches thick, and the lower part is mottled
light brownish gray coarse sandy loam to a depth of 60
inches.

Included with this soil in mapping are small areas of
Kim and Arvada soils and Torrifluvents. These soils have
slopes of 1 to 3 percent. These areas make up 5 to 18
percent of the map unit.

Permeability is moderately rapid, and available water
capacity is high. Effective rooting depth varies with the
level of the water table but is usually about 2 feet.
Surface runoff is slow, and the erosion hazard is moder-
ate. Depth to the water table ranges from 2 to 3 feet.
The level of the water table varies with the amount of
irrigation water applied to this soil and surrounding soils.
Water ponds in spring. This soil is occasionally flooded
for brief periods between April and July.

This soil is used mainly for grazing, grass or legume
hay, and pasture.

Tile drains and improved water management increase
the potential for crops. This soil is usually irrigated by
furrows or flooding. Sprinklers are also well suited.

The native vegetation on this soil is mainly alkali saca-
ton, saltgrass, wheatgrass, sedges, and rabbitbrush.

When range condition deteriorates, shrubs and salt-
grass increase. When the range is in poor condition,
undesirable weeds and annual plants are abundant.
Properly managing grazing maintains and improves
range condition. Alkali sacaton and western wheatgrass
are suitable for seeding. Preparing a seedbed and drilling
the seed are good practices. Controlling brush improves
range that is producing more woody shrubs than is nor-
mally found in the potential plant community, but care
should be taken to leave stands of fourwing saltbush.
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Mourning dove, ground squirrel, cottontail rabbit, and
some pheasant find habitat on this soil.

Community development is limited by a high water
table, seasonal flooding, seepage, and frost heaving.
Drainage increases potential for various uses.

This soil is in capability subclasses IVw, irrigated, and
Viw, nonirrigated.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil.
it is useful in adjusting land use, including urbanization,
to the limitations and potentials of natural resources and
the environment. Also, it can help avoid soil-related fail-
ures in uses of the land.

While a sail survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive
notes about the nature of the soils and about unique
aspects of behavior of the soils. These notes include
data on erosion, drought damage to specific crops, yield
estimates, flooding, the functioning of septic tank dispos-
al systems, and other factors affecting the productivity,
potential, and limitations of the soils under various uses
and management. In this way, field experience and
measured data on soil properties and performance are
used as a basis for predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture, rangeland,
and woodland, as sites for buildings, highways and other
transportation systems, sanitary facilities, and parks and
other recreation facilities, and for wildlife habitat. From
the data presented, the potential of each soil for speci-
fied land uses can be determined, soil limitations to
these land uses can be identified, and costly failures in
houses and other structures, caused by unfavorable soil
properties, can be avoided. A site where soil properties
are favorable can be selected, or practices that will over-
come the soil limitations can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productiv-
ity of the survey area or other broad planning area and
on the environment. Productivity and the environment
are closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with
the natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil.
Other information indicates the presence of bedrock,
wetness, or very firm soil horizons that cause difficulty in
excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements,
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sidewalks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

The major management concerns in the use of the
soils for crops and pasture are described in this section.
In addition, the crops or pasture plants best suited to the
soil, including some not commonly grown in the survey
area, are discussed; the system of land capability classi-
fication used by the Soil Conservation Service is ex-
plained; and the estimated yields of the main crops and
hay and pasture plants are presented for each soil.

This section provides information about the overall ag-
ricultural potential of the survey area and about the man-
agement practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, plan-
ners, conservationists, and others. For each kind of soil,
information about management is presented in the sec-
tion “Soil maps for detailed planning.” Planners of man-
agement systems for individual fields or farms should
also consider the detailed information given in the de-
scription of each soil.

About 10 percent, or approximately 62,000 acres, of
the Rifle Area is used for crops. Of this, about 58,000
acres is in irrigated crops and pasture; the remaining
4,000 acres is in nonirrigated crops. Approximately 80
percent, or 32,000 acres, of the irrigated crops is alfalfa
and legume-grass mixtures for hay. Eighteen thousand
acres is irrigated pasture. Most of the remaining 8,000
acres of irrigated land is used for oats, barley, and ensi-
lage corn. Very small acreages of orchards, wheat, and
potatoes are irrigated. The 4,000 acres of nonirrigated
crops is mainly wheat and small areas of barley, oats,
and grasses for seed.

The soils used for crops and pasture are along and
adjacent to the Colorado River and its major tributaries.
Most of these soils are on terraces, mesas, alluvial fans,
and foothills. This is an area of diverse topography and
soils. Annual precipitation ranges from about 10 inches
in the western part of the Area to approximately 18
inches in the eastern part.

The main concerns in managing the soils for crops
and pasture are maintaining or improving production and
controlling water erosion. On irrigated land, efficient use
of water and uniform distribution of water protect the soil
from erosion and help to maintain productivity. Slope of
the irrigation run, length of run, amount of water applied,
and length of time of application, and frequency of irriga-
tion are all considerations. Land leveling permits more
uniform distribution of water and reduces runoff and ero-
sion. Furrow and sprinkler irrigation are suitable for most
irrigated soils in the Rifle Area. Corrugations and con-
trolled flooding are used on the steeper soils in pasture
and hay.
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Except when establishing new seedings, erosion is not
a major concern in areas of irrigated pasture and hay.
The density of vegetation and limited area of bare soil
minimize water erosion.

Manure and commercial fertilizer containing nitrogen
and phosphorus help to maintain soil fertility on all irri-
gated soils. Legume-grass mixtures used for hay need a
balanced fertilizer. A fertilizer high in nitrogen is recom-
mended for grass pastures and for crops such as corn
and small grains. A fertilizer high in phosphorus is rec-
ommended for alfalfa and legumes.

Some small areas of soils are affected by wetness and
salinity. This is caused by seepage from irrigation ditches
and a fluctuating water table in areas adjacent to major
drainageways. These areas can be reclaimed by open or
closed drainage systems. Soil salinity can be reduced by
incorporating calcium sulfate (gypsum) into the soil, then
leaching the soil with good quality irrigation water. Since
supplies of irrigation water are limited and no high value
cash crops are grown in the Rifle Area, reclamation of
these soils by drainage and leaching may not be feasi-
ble. Examples of soils that have wet and saline areas
are Arvada loam, Cryaquolls, Halaquepts, Torrifluvents,
and Wann sandy loam.

Irrigated pasture consists mainly of mixtures of
grasses such as brome or orchardgrass. Alfalfa and in-
termediate wheatgrass are often included in these mix-
tures. Management practices applicable on irrigated pas-
ture include the deferment of grazing until plants have
become firmly established and provide adequate cover
to ensure optimum production and protection from ero-
sion. Timely application of irrigation water is important to
supply water to the plants while they are growing. Con-
trolled grazing, cross-fencing, and properly distributing
stock water facilities and salt help to maintain production
on irrigated pasture.

Wheat is the main nonirrigated crop. There are small
acreages of oats, barley, and grass for seed. Potts loam
and Vale silt loam are the main soils used for nonirrigat-
ed crops.

Controlling wind and water erosion and conserving soil
moisture are the major managment concerns in nonirri-
gated farming. Because of limited precipitation, a crop-
fallow system is used in which crops are grown only in
alternate years. Stubble mulch tillage and incorporation
of crop residue into and on the surface layer in adequate
amounts protect fallowed soils from wind and water ero-
sion and allow them to readily absorb and retain mois-
ture. In the Rifle Area, soils that have a fine or very fine
sandy loam or light loam surface layer are susceptible to
wind erosion in spring. Winds are negligible during the
rest of the year. The more sloping loamy soils are sus-
ceptible to water erosion because of surface runoff, es-
pecially during intense rainstorms and rapid snowmelt in
spring. Crop residue managment and diversions or water
interceptor ditches minimize loss from soils used for non-
irrigated crops.
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Yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 5. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors. Ab-
sence of an estimated yield indicates that the crop is not
suited to or not commonly grown on the soil or that a
given crop is not commonly irrigated.

The estimated yields were based mainly on the experi-
ence and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate
and the soil. A few farmers may be obtaining average
yields higher than those shown in table 5.

The management needed to achieve the indicated
yields of the various crops depends on the kind of soil
and the crop. Such management provides drainage, ero-
sion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate tillage practices, including time of
tillage and seedbed preparation and tilling when soil
moisture is favorable; control of weeds, plant diseases,
and harmful insects; favorable soil reaction and optimum
levels of nitrogen, phosphorus, potassium, and trace ele-
ments for each crop; effective use of crop residues,
barnyard manure, and green-manure crops; harvesting
crops with the smallest possible loss; and timeliness of
all fieldwork.

For yields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the crops
grown; that good quality irrigation water is uniformly ap-
plied in proper amounts as needed; and that tillage is
kept to a minimum.

The estimated yields reflect the productive capacity of
the soils for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local
offices of the Soil Conservation Service and the Cooper-
ative Extension Service can provide information about
the management concerns and productivity of the soils
for these crops.

Capability classes and subclasses

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

In the Rifle area, all kinds of soil are grouped at two
levels: capability class and subclass. These levels are
defined in the following paragraphs. A survey area may
not have soils of all classes.

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIIl. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have few limitations that restrict their use.

Class Il soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class Il soils have severe limitations that reduce the
choice of plants, or that require special conservation
practices, or both.

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

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

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

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

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

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

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

By Harmon Hodgkinson, range conservationist, Soil Conservation
Service.

About 65 percent of the Rifle Area is rangeland. More
than half of the farm income is derived from livestock.
Most of the ranches are cow-calf operations. Some
ranchers keep the calves and market them as yearlings.

The average ranch in the survey area consists of
1,200 acres of privately owned land plus Forest Service
and Bureau of Land Management leases. Many ranches
have some woodland and nearly all have some irrigated
land in addition to rangeland.

Livestock graze on the privately owned rangeland and
woodland during spring and late fall. Leased lands are
grazed in summer. Irrigated land is grazed in the fall to
harvest the regrowth and aftermath of hay and small
grains. During winter the cattle are fed hay on the irrigat-
ed land or in corral areas.

Soils strongly influence the natural vegetation. Howev-
er, exposure, topography, temperature, precipitation, and
elevation all interrelate with the soils to produce a variety
of vegetation in the survey area.

Where climate and topography are about the same,
differences in the kind and amount of vegetation that
rangeland can produce are related closely to the kind of
soil. Effective management is based on the relationships
among soils, vegetation, and water.

Table 6 shows, for each kind of soil, the name of the
range site; the total annual production of vegetation in
favorable, normal, and unfavorable years; the character-
istic vegetation; and the expected percentage of each
species in the composition of the potential natural plant
community. Soils not listed either are used entirely for
crops or other uses or cannot support a natural plant
community of predominately grasses, grasslike plants,
forbs, or shrubs suitable for grazing or browsing. The
following are explanations of column headings in table 6.

A range site is a distinctive kind of rangeland that
differs from other kinds of rangeland in its ability to
produce a characteristic natural plant community. Soils
that produce a similar kind, amount, and proportion of
range plants are grouped into range sites. For those
areas where the relationship between soils and vegeta-
tion has been established, range sites can be interpreted
directly from the soil map. Properties that determine the
capacity of the soil to supply moisture and plant nutrients
have the greatest influence on the productivity of range
plants. Soil reaction, salt content, and a seasonal high
water table are also important.

Total production refers to the amount of vegetation
that can be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. It is expressed in pounds per acre of air-dry
vegetation for favorable, normal, and unfavorable years.
In a favorable year the amount and distribution of pre-
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cipitation and the temperatures are such that growing
conditions are substantially better than average; in a
normal year these conditions are about average for the
area; in an unfavorable year, growing conditions are well
below average, generally because of low available soil
moisture.

Dry weight refers to the total air-dry vegetation pro-
duced per acre each year by the potential natural plant
community. Vegetation that is highly palatable to live-
stock and vegetation that is unpalatable are included.
Some of the vegetation can also be grazed extensively
by wildlife.

Characteristic vegelation is grasses, grasslike plants,
forbs, and shrubs that make up most of the potential
natural plant community on each soil. They are listed by
common name. Under Composition, the expected pro-
portion of each species is presented as the percentage,
in air-dry weight, of the total annua! production of herba-
ceous and woody plants. The amount that can be used
as forage depends on the kinds of grazing animals and
on the grazing season. Generally all of the vegetation
produced is not used.

Range management requires, in addition to knowledge
of the kinds of soil and the potential natural plant com-
munity, an evaluation of the present condition of the
range vegetation in relation to its potential. Range condi-
tion is determined by comparing the present plant com-
munity with the potential natural plant community on a
particular range site. The more closely the existing com-
munity resembles the potential community, the better the
range condition. The objective in range management is
to control grazing so that the plants growing on a site
are about the same in kind and amount as the potential
natural plant community for that site. Such management
generally results in the maximum production of vegeta-
tion, conservation of water, and control of erosion.
Sometimes, however, a range condition somewhat below
the potential meets grazing needs, provides wildlife habi-
tat, and protects soil and water resources.

Several conservation practices can be used in the
management and treatment of rangeland. These include
proper management of grazing, planned grazing sys-
tems, brush control, and seeding.

Proper management of grazing is grazing at an intensi-
ty that maintains enough cover to protect the soil and
maintain or improve the quality and quantity of desirable
vegetation. At least 50 percent of the annual production,
by weight, remains at the end of the grazing season.

If proper grazing alone does not maintain or improve
the vegetation, a planned grazing system will help. In a
planned grazing system, two or more grazing units are
alternately rested from grazing in a planned sequence
over a period of years. The rest period can be through-
out the year or during the growing season of the impor-
tant plants. Such a system improves efficiency of grazing
by uniformly using all parts of the range. Distribution of
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livestock in the grazing units can be controlled by fenc-
ing, developing water facilities, and salting.

If undesirable shrubs dominate the plant community to
a point that forage plants are suppressed, brush should
be reduced. Caution should be exercised in reducing
brush. Critical winter wildlife habitat should not be de-
stroyed. If slope is too steep, erosion will accelerate.
There must be enough grass present to reestablish in
the area.

When the range has deteriorated to an unproductive,
eroding condition, seeding is often the most economical
and fastest method to restore production and protect the
soil. Care must be taken in selecting areas for seeding.
Soils that are too steep, too shallow, or too rocky are
generally not suitable for successful seeding.

Engineering

This section provides information about the use of
soils for building sites, sanitary facilities, construction ma-
terial, and water management. Among those who can
benefit from this information are engineers, landowners,
community planners, town and city managers, land de-
velopers, builders, contractors, and farmers and ranch-
ers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties™ section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behav-
ior of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit, plas-
ticity index, soil reaction, depth to bedrock, hardness of
bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil
material. Where pertinent, data about kinds of clay min-
erals, mineralogy of the sand and silt fractions, and the
kind of absorbed cations were also considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in engi-
neering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

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

Data presented in this section are useful for land-use
planning and for choosing alternative practices or gener-
al designs that will overcome unfavorable soil properties
and minimize soil-related failures. Limilations to the use
of these dala, however, should be well understood. First,
the data are generally not presented for soil material
below a depth of 5 or 6 feet. Also, because of the scale
of the detailed map in this soil survey, small areas of
soifs that differ from the dominant soil may be included
in mapping. Thus, these data do not eliminate the need
for onsite investigations, testing, and analysis by person-
nel having expertise in the specific use contemplated.

The information is presented mainly in tables. Table 7
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 8, for sani-
tary facilities; and table 10, for water management. Table
9 shows the suitability of each kind of soil as a source of
construction materials.

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

Some of the terms used in this soil survey have a
special meaning in soil science. Many of these terms are
defined in the Glossary.

Buliding site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 7. A s/ight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A mod-
erate limitation indicates that soil properties and site fea-
tures are unfavorable for the specified use, but the limi-
tations can be overcome or minimized by special plan-
ning and design. A severe limitation indicates that one or
more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in con-
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struction effort, special design, or intensive maintenance
is required. For some soils rated severe, such costly
measures may not be feasible.

Shallow excavations are made for pipelines, sewer-
lines, communications and power transmission lines,
basements, open ditches, and cemeteries. Such digging
or trenching is influenced by soil wetness caused by a
seasonal high water table; the texture and consistence
of soils; the tendency of soils to cave in or slough; and
the presence of very firm, dense soil layers, bedrock, or
large stones. In addition, excavations are affected by
slope of the soil and the probability of flooding. Ratings
do not apply to soil horizons below a depth of 6 feet
unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or
extremely firm horizons, usually difficult to excavate, is
indicated.

Dwellings and small commercial buildings referred to
in table 7 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial build-
ings without basements and for dwellings with and with-
out basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the struc-
ture from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the shear strength, compressibility, and shrink-
swell potential of the soil. Soil texture, plasticity and in-
place density, potential frost action, soil wetness, and
depth to a seasonal high water table were also consid-
ered. Soil wetness and depth to a seasonal high water
table indicate potential difficulty in providing adequate
drainage for basements, lawns, and gardens. Depth to
bedrock, slope, and large stones in or on the soil are
also important considerations in the choice of sites for
these structures and were considered in determining the
ratings. Susceptibility to flooding is a serious hazard.

Local roads and streets referred to in table 7 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying
soil material; a base of gravel, crushed rock fragments,
or soil material stabilized with lime or cement; and a
flexible or rigid surface, commonly asphalt or concrete.
The roads are graded with soil material at hand, and
most cuts and fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capac-
ity used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and
content of large stones affect stability and ease of exca-
vation.
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Saniltary facllities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 8 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
daily cover for landfills. It is important to observe local
ordinances and regulations.

If the degree of soil limitation is expressed as s/ight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive
maintenance is required. Soil suitability is rated by the
terms good, fair, or poor, which, respectively, mean
about the same as the terms slight, moderate, and
severe.

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

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral seep-
age and surfacing of the effluent. Also, soil erosion and
soil slippage are hazards if absorption fields are installed
on sloping soils.

In some soils, loose sand and gravel or fractured bed-
rock is less than 4 feet below the tile lines. In these soils
the absorption field does not adequately filter the efflu-
ent, and ground water in the area may be contaminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be in-
stalled or the size of the absorption field can be in-
creased so that performance is satisfactory.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons have a nearly level floor and
cut slopes or embankments of compacted soil material.
Aerobic lagoons generally are designed to hold sewage
within a depth of 2 to 5 feet. Nearly impervious soil
material for the lagoon floor and sides is required to
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minimize seepage and contamination of ground water.
Soils that are very high in content of organic matter and
those that have cobbles, stones, or boulders are not
suitable. Unless the soil has very slow permeability, con-
tamination of ground water is a hazard where the sea-
sonal high water table is above the level of the lagoon
floor. In soils where the water table is seasonally high,
seepage of ground water into the lagoon can seriously
reduce the lagoon’s capacity for liquid waste. Slope,
depth to bedrock, and susceptibility to flooding also
affect the suitability of sites for sewage lagoons or the
cost of construction. Shear strength and permeability of
compacted soil material affect the performance of em-
bankments.

Sanitary landfill is a method of disposing of solid waste
by placing refuse in successive layers either in excavat-
ed trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy ve-
hicular traffic. Risk of polluting ground water and traffica-
bility affect the suitability of a soil for this use. The best
soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table,
and are not subject to flooding. Clayey soils are likely to
be sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, because operating heavy equipment
on a wet soil is difficult. Seepage into the refuse in-
creases the risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. !f the
seasonal water table is high, water will seep into trench-
es.

Unless otherwise stated, the limitations in table 8
apply only to the soil material within a depth of about 6
feet. If the trench is deeper, a limitation of slight or
moderate may not be valid. Site investigation is needed
before a site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
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be evaluated are those that affect reclamation of the
borrow areas. These factors include slope, erodibility,
and potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 9 by ratings
of good, fair, or poor. The texture, thickness, and organ-
ic-matter content of each soil horizon are important fac-
tors in rating soils for use as construction materials.
Each soil is evaluated to the depth observed, generaily
about 6 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained.
The performance of soil after it is stabilized with lime or
cement is not considered in the ratings, but information
about some of the soil properties that influence such
performance is given in the descriptions of the soil
series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. it is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 13 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential, low potential frost action, and few
cobbles and stones. They are at least moderately well
drained and have slopes of 15 percent or less. Soils
rated fair have a plasticity index of less than 15 and
have other limiting features, such as moderate shrink-
swell potential, moderately steep slopes, wetness, or
many stones. If the thickness of suitable material is less
than 3 feet, the entire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 9 provide guid-
ance as to where to look for probable sources and are
based on the probability that soils in a given area con-
tain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
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reaction, and stratification are given in the soil series
descriptions and in table 13.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil materi-
al to support plantlife. Also considered is the damage
that can result at the area from which the topsoil is
taken.

The ease of excavation is influenced by the thickness
of suitable material, wetness, slope, and amount of
stones. The ability of the soil to support plantlife is deter-
mined by texture, structure, and the amount of soluble
salts or toxic substances. Organic matter in the A1 or Ap
horizon greatly increases the absorption and retention of
moisture and nutrients. Therefore, the soil material from
these horizons should be carefully preserved for later
use.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have
gentle slopes. They are low in soluble salts that can limit
or prevent plant growth. They are naturally fertile or
respond well to fertilizer. They are not so wet that exca-
vation is difficult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as A1 or Ap in the soil
series descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 10 the degree of soil limitation and soil
and site features that affect use are indicated for each
kind of soil. This information is significant in planning,
installing, and maintaining water control structures.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low seep-
age potential, which is determined by permeability and
the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
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and compaction characteristics. Large stones and organ-
ic matter in a soil downgrade the suitability of a soil for
use in embankments, dikes, and levees.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; susceptibil-
ity to flooding; salinity and alkalinity; and availability of
outlets for drainage.

Irrigation is affected by such features as slope, sus-
ceptibility to flooding, hazards of water erosion and soil
blowing, texture, presence of salts and alkali, depth of
root zone, rate of water intake at the surface, permeabil-
ity of the soil below the surface layer, available water
capacity, need for drainage, and depth to the water
table.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to intercept runoff. They allow water to soak into
the soil or flow slowly to an outlet. Features that affect
suitability of a soil for terraces are uniformity and steep-
ness of slope; depth to bedrock, hardpan, or other unfa-
vorable material; large stones; permeability; ease of es-
tablishing vegetation; and resistance to water erosion,
soil blowing, soil slipping, and piping.

Grassed waterways are constructed to channel runoff
to outlets at a nonerosive velocity. Features that affect
the use of soils for waterways are slope, permeability,
erodibility, wetness, and suitability for permanent vegeta-
tion.

Recreation

The soils of the survey area are rated in table 11
according to limitations that affect their suitability for
recreation uses. The ratings are based on such restric-
tive soil features as flooding, wetness, slope, and texture
of the surface layer. Not considered in these ratings, but
important in evaluating a site, are location and accessi-
bility of the area, size and shape of the area and its
scenic quality, the ability of the soil to support vegeta-
tion, access to water, potential water impoundment sites
available, and either access to public sewerlines or ca-
pacity of the soil to absorb septic tank effluent. Soils
subject to flooding are limited, in varying degree, for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. Onsite assess-
ment of height, duration, intensity, and frequency of
flooding is essential in planning recreation facilities.

The degree of the limitation of the soils is expressed
as slight, moderate, or severe. Slight means that the soil
properties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special design,
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intensive maintenance, limited use, or by a combination
of these measures.

The information in table 11 can be supplemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given in table 8, and interpretations for dwellings without
basements and for local roads and streets, given in table
7.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but re-
mains firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing camping sites.

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

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

Paths and trails for walking, horseback riding, bicy-
cling, and other uses should require little or no cutting
and filling. The best soils for this use are those that are
not wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once during the
annual period of use. They should have moderate slopes
and have few or no stones or boulders on the surface.

Wildlife habitat

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they
affect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover,
and water. If any one of these elements is missing, is
inadequate, or is inaccessible, wildlife either are scarce
or do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.
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In table 12, the soils in the survey area are rated
according to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of man-
agement needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils
having such a rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals
used by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also consider-
ations. Examples of grain and seed crops are corn,
wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Major soil properties that affect the
growth of grasses and legumes are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, flood hazard, and slope.
Soil temperature and soil moisture are also consider-
ations. Examples of grasses and legumes are fescue,
orchardgrass, bromegrass, clover, and alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds, that provide
food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, and flood hazard. Soil
temperature and soil moisture are also considerations.
Examples of wild herbaceous plants are needlegrass,
goldenrod, beggarweed, wheatgrass, and fescues.
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Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of native plants
are oak, poplar, cherry, sweetgum, appie, hawthorn, dog-
wood, hickory, blackberry, and blueberry. Examples of
fruit-producing shrubs that are commercially available
and suitable for planting on soils rated good are Rus-
sian-olive, autumn-olive, and crabapple.

Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capac-
ity, and wetness. Examples of coniferous plants are pine,
spruce, fir, cedar, and juniper.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, or foliage used by wildlife or that
provide cover and shade for some species of wildlife.
Maijor soil properties that affect the growth of shrubs are
depth of the root zone, available water capacity, salinity,
and moisture. Examples of shrubs are serviceberry,
mountain-mahogany, bitterbrush, snowberry, and big sa-
gebrush.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are cattail,
wild millet, saltgrass, and cordgrass and rushes, sedges,
and reeds.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are depth to bedrock, wetness, sur-
face stoniness, slope, and permeability. The availability
of a dependable water supply is important if water areas
are to be developed. Examples of shallow water areas
are marshes, waterfowl feeding areas, and ponds.

The kinds of wildlife habitat are briefly described in the
following paragraphs.

Openland habitat consists of cropland, pasture, mead-
ows, and areas that are overgrown with grasses, herbs,
shrubs, and vines. These areas produce grain and seed
crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas
include Gambel's quail, pheasant, meadowlark, field
sparrow, cottontail rabbit, and coyote.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted
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to these areas include wild turkey, blue grouse, jays,
thrushes, woodpeckers, squirrels, coyote, snowshoe
hare, deer, bear, elk, and mountain lion.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
geese, herons, shore birds, muskrat, mink, beaver, and
raccoon.

HRangeland habitat consists of areas of wild herba-
ceous plants and shrubs. Wildlife attracted to rangeland
include elk, cottontail rabbit, mule deer, sage grouse,
meadowlark, and lark bunting.

Soil properties

Extensive data about soil properties are summarized
on the following pages. The two main sources of these
data are the many thousands of soil borings made during
the course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil scien-
tists can identify several important soil properties. They
note the seasonal soil moisture condition or the pres-
ence of free water and its depth. For each horizon in the
profile, they note the thickness and color of the sail
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially
properties that cannot be estimated accurately by field
observation. Laboratory analyses are not conducted for
all soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby
survey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of engi-
neering properties, the engineering classifications, and
the physical and chemical properties of each major hori-
zon of each soil in the survey area. They also present
data about pertinent soil and water features, engineering
test data, and data obtained from physical and chemical
laboratory analyses of soils.

Engineering properties

Table 13 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 13 gives information for
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each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each hori-
zon is indicated. More information about the range in
depth and about other properties in each horizon is
given for each soil series in the section “Soil series and
morphology.”

Texture is described in table 13 in the standard terms
used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7
to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If a soil contains gravel or other parti-
cles coarser than sand, an appropriate modifier is added,
for example, “gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils
for engineering use (3) are the Unified Soil Classification
System (Unified) (2) and the system adopted by the
American Association of State Highway and Transporta-
tion Officials (AASHTO) (7).

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes have a dual classification symbol, for example,
CL-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral soil
is classified in one of seven basic groups ranging from
A-1 through A-7 on the basis of grain-size distribution,
liquid limit, and plasticity index. Soils in group A-1 are
coarse grained and low in content of fines. At the other
extreme, in group A-7, are fine-grained soils. Highly or-
ganic soils are classified in group A-8 on the basis of
visual inspection.

Also in table 13 the percentage, by weight, of rock
fragments more than 3 inches in diameter is estimated
for each major horizon. These estimates are determined
mainly by observing volume percentage in the field and
then converting that, by formula, to weight percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liguid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These
indexes are used in both the Unified and AASHTO sail
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classification systems. They are also used as indicators
in making general predictions of soil behavior. Range in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
and on observations of the many soil borings made
during the survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterburg limits extend a marginal amount across classifi-
cation boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

Table 14 shows estimated values for several soil char-
acteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each
major horizon, at the depths indicated, in the typical
pedon of each soil. The estimates are based on field
observations and on test data for these and similar soils.

Clay is a mineral soil particle that is less than 0.002
millimeters in diameter.

In table 14, the estimated clay content of each major
soil horizon is given as a percent, by weight, of the soil
material that is less than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determine the
ability of the soil to absorb cations and to retain mois-
ture. They influence the soil's shrink-swell potential, per-
meability, and plasticity; the ease of soil dispersion; and
other soil properties. The amount and kind of clay in a
soil also affect tillage and earth-moving operations.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil
features as plowpans and surface crusts. Permeability of
the soil is an important factor to be considered in plan-
ning and designing drainage systems, in evaluating the
potential of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water capacily is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to piants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irriga-
tion systems.

Soil reaction is expressed as range in pH values. The
range in pH of each major horizon is based on many
field checks. For many soils, the values have been veri-
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fied by laboratory analyses. Soil reaction is important in
selecting the crops, ornamental plants, or other plants to
be grown; in evaluating soil amendments for fertility and
stabilization; and in evaluating the corrosivity of soils.

Salinity is expressed as the electrical conductivity of
the saturation extract, in millimhos per centimeter at 25
degrees C. Estimates are based on field and laboratory
measurements at representative sites of the nonirrigated
soils. The salinity of individual irrigated fields is affected
by the quality of the irrigation water and by the frequency
of water application. Hence, the salinity of individual
fields can differ greatly from the value given in table 14.
Salinity affects the suitability of a soil for crop production,
its stability when used as a construction material, and its
potential to corrode metal and concrete.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also
influence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless spe-
cial designs are used. A high shrink-swell potential indi-
cates that special design and added expense may be
required if the planned use of the soil will not tolerate
large volume changes.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility
factor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil
is modified by factors representing plant cover, grade
and length of slope, management practices, and climate.
The soil-loss tolerance factor (T) is the maximum rate of
soil erosion, whether from rainfall or soil blowing, that
can occur without reducing crop production or environ-
mental quality. The rate is expressed in tons of soil loss
per acre per year.

Organic matter is the plant and animal residue in the
soil at various stages of decomposition.

In table 14, the estimated content of organic matter of
the plow layer is expressed as a percent, by weight, of
the soil material that is less than 2 millimeters in diame-
ter.

The content of organic matter of a soil can be main-
tained or increased by returning crop residue to the soil.
Organic matter affects the available water capacity, infil-
tration rate, and tilth of the soil. It is a source of nitrogen
and other nutrients for crops.
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Soil and water features

Table 15 contains information helpful in planning land
uses and engineering projects that are likely to be affect-
ed by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have re-
ceived precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist chiefly of
deep, well drained to excessively drained sands or grav-
els. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion.

Flooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snow melts is not considered flooding,
nor is water in swamps and marshes. Flooding is rated in
"general terms that describe the frequency and duration
of flooding and the time of year when flooding is most
likely. The ratings are based on evidence in the soil
profile of the effects of flooding, namely thin strata of
gravel, sand, silt, or, in places, clay deposited by flood-
water; irregular decrease in organic-matter content with
increasing depth; and absence of distinctive soil horizons
that form in soils of the area that are not subject to
flooding. The ratings are also based on local information
about floodwater levels in the area and the extent of
flooding and on information that relates the position of
each soil on the landscape to historic floods.

The generalized description of flood hazards is of
value in land-use planning and provides a valid basis for
land-use restrictions. The soil data are less specific,
however, than those provided by detailed engineering
surveys that delineate flood-prone areas at specific flood
frequency levels.
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High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils.
Estimates are based mainly on the relationship between
grayish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 15 are the depth to
the seasonal high water table; the kind of water table,
that is, perched, artesian, or apparent; and the months of
the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicat-
ed.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such
information is also needed to decide whether or not
construction of basements is feasible and to determine
how septic tank absorption fields and other underground
installations will function. Also, a seasonal high water
table affects ease of excavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For
many soils, the limited depth to bedrock is a part of the
definition of the soil series. The depths shown are based
on measurements made in many soil borings and on
other observations during the mapping of the soils. The
kind of bedrock and its hardness as related to ease of
excavation is also shown. Rippable bedrock can be ex-
cavated with a single-tooth ripping attachment on a 200-
horsepower tractor, but hard bedrock generally requires
blasting.

Potential frost action refers to the likelihood of
damage to pavements and other structures by frost
heaving and low soil strength after thawing. Frost action
results from the movement of soil moisture into the
freezing temperature zone in the soil, which causes ice
lenses to form. Soil texture, temperature, moisture con-
tent, porosity, permeability, and content of organic matter
are the most important soil properties that affect frost
action. It is assumed that the soil is not covered by
insulating vegetation or snow and is not artificially
drained. Silty and clayey soils that have a high water
table in winter are most susceptible to frost action. Well
drained very gravelly or sandy soils are the least suscep-
tible.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated
steel or concrete. The rate of corrosion of uncoated
steel is related to soil moisture, particle-size distribution,
total acidity, and electrical conductivity of the soil materi-
al. The rate of corrosion of concrete is based mainly on
the sulfate content, texture, and acidity of the soil. Pro-
tective measures for steel or more resistant concrete
help to avoid or minimize damage resulting from the
corrosion. Uncoated steel intersecting soil boundaries or
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soil horizons is more susceptible to corrosion than an
installation that is entirely within one kind of soil or within
one soil horizon.

Soil series and morphology

In this section, each soil series recognized in the
survey area is described in detail. The descriptions are
arranged in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils of other series. Then a pedon,
a small three-dimensional area of soil that is typical of
the soil series in the survey area, is described. The
detailed descriptions of each soil horizon follow stand-
ards in the Soil Survey Manual (6). Unless otherwise
noted, colors described are for dry soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area:
Phases, or map units, of each soil series are described
in the section “Soil maps for detailed planning.”

Almy Variant

The Almy Variant consists of deep, well drained soils
that formed in residuum from red sandstone and shale.
Almy soils are on sides of mountains. Slopes are 25 to
65 percent. The average annual precipitation is about 18
inches, and the average annual air temperature is about
40 degrees F.

Almy Variant soils are similar to Cushman and Olney
soils. Cushman and Olney soils have a mesic tempera-
ture regime and have hue of 7.5YR to 2.5Y.

Typical pedon of Almy Variant loam, 25 to 65 percent
slopes, about 400 feet north and 300 feet west of the
southeast corner of section 11, T. 6 S., R. 89 W.:

A1—0 to 8 inches; reddish brown (5YR 4/3) loam, dark
reddish brown (5§YR 3/3) moist; weak fine granular
structure; soft, very friable, slightly sticky and slightly
plastic; mildly alkaline; clear smooth boundary.

B21t—8 to 15 inches; reddish brown (2.5YR 4/4) clay
loam, dark reddish brown (2.5YR 3/4) moist; moder-
ate medium subangular blocky structure parting to
moderate fine subangular blocky; hard, firm, sticky
and plastic; thin nearly continuous clay films on
faces of peds; 8 percent small flagstones; mildly
alkaline; gradual smooth boundary.

B22t—15 to 34 inches; red (2.5YR 4/6) clay loam, dark
red (2.5YR 3/6) moist; moderate medium subangu-
lar blocky structure parting to moderate fine suban-
gular blocky; hard, firm, sticky and plastic; thin
nearly continuous clay films on peds; 10 percent
small flagstones; mildly alkaline; gradual wavy
boundary.
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Cca—34 to 60 inches; red (2.5YR 5/6) flaggy clay loam,
red (2.5YR 4/6) moist; massive; slightly hard, friable,
slightly sticky and slightly plastic; 20 percent flag-
stones and cobbles; visible secondary calcium car-
bonate as thin crusts on the bottoms of rock frag-
ments and as thin filaments in soil material; calcare-
ous; moderately alkaline.

The A horizon has hue of 7.5YR or 5YR, value of 4 or
5 dry and 3 or 4 moist, and chroma of 3 or 4. The Bt
horizon has hue of 5YR or 2.5YR, value of 4 or 5 dry
and 3 or 4 moist, and chroma of 4 to 6. The C horizon
has hue of 5YR or 2.5YR, value of 5 or 6 dry and 4 or 5
moist, and chroma of 6 to 8.

Ansari series

The Ansari series consists of shallow, well drained
soils that formed in a thin layer of alluvium derived from
red-bed sandstone and shale. Ansari soils are on ridge
crests and shoulders. Slopes range from 2 to 40 per-
cent. The average annual precipitation is about 15
inches, and the average annual air temperature is about
43 degrees F.

Ansari soils are similar to Arle and Starman soils. Arle
soils contain more than 35 percent coarse fragments
and do not have lithic contact. Starman soils contain 55
percent coarse fragments in the profile, are calcareous,
and have the colder cryic temperature regime.

Typical pedon of Ansari loam, 12 to 40 percent slopes,
about 1,450 feet west and 620 feet north of the south-

~ east corner of section 13, T.6 S., R. 89 W.:

A1—0 to 10 inches; reddish brown (5YR 4/3) loam, dark
reddish brown (5YR 3/3) moist; moderate fine
granular structure; soft, very friable; 10 percent flag-
stones; calcareous; moderately alkaline; gradual
wavy boundary.

Cca—10 to 18 inches; reddish brown (2.5YR 5/4) stony
loam, reddish brown (2.5YR 4/4) moist; massive;
hard, friable; 25 percent angular rock fragments and
flagstones; weak and inconsistent accumulation of
secondary carbonate as small soft concretions and
crusts on underside of rock fragments; calcareous;
moderately alkaline; abrupt wavy boundary.

R—18 inches; hard reddish brown calcareous sandstone.

The mollic epipedon ranges from 7 to 16 inches in
thickness. Depth to sandstone bedrock ranges from 10
to 20 inches. The soil is calcareous throughout.

The A horizon has hue of 5YR to 10R, value of 4 or 5
dry and 2 or 3 moist, and chroma of 2 or 3. The C
horizon has hue of 5YR to 10R, value of 5 or 6 dry and
4 or 5 moist, and chroma of 4 to 6.
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Arle series

The Arle series consists of moderately deep, well
drained soils that formed in residuum from red shale and
sandstone. Arle soils are on ridges and hills in the up-
lands. Slopes are 12 to 65 percent. The average annual
precipitation is about 18 inches, and the average annual
air temperature is about 43 degrees F.

Arle soils are similar to Tridell soils. Tridell soils con-
tain a calcic horizon and are calcareous throughout the
profile.

Typical pedon of Arle very stony loam, 12 to 65 per-
cent slopes, about 2,450 feet north and 400 feet east of
the southwest corner, section 24, T. 6 S.,, R. 88 W..

A1—0 to 10 inches; reddish brown (5YR 4/3) very stony
loam, dark reddish brown (5YR 3/3) moist; moder-
ate medium granular structure; soft, very friable; 40
percent flagstones; mildly alkaline; gradual smooth
boundary.

B2—10 to 19 inches; reddish brown (5YR 4/4) very
stony loam, reddish brown (5YR 3/4) moist; moder-
ate medium subangular blocky structure parting to
moderate medium granular; slightly hard, very fri-
able; 40 percent flagstones; slightly calcareous;
moderately alkaline; clear wavy boundary.

Cca—19 to 32 inches; reddish brown (5YR 5/4) very
stony loam, reddish brown (5YR 4/4) moist; mas-
sive; hard, very friable; 60 percent flagstones; visible
accumulations of secondary calcium carbonate as
small lime concretions and as coatings on under-
sides of coarse fragments; strongly calcareous;
moderately alkaline; clear wavy boundary.

Cr—32 to 60 inches; soft reddish brown sandstone and
shale.

The mollic epipedon ranges from 7 to 15 inches in
thickness. Depth to the paralithic contact ranges from 20
to 40 inches. In places this soil is leached to a depth of
7 to 15 inches. Coarse fragments make up 35 to 80
percent, by volume, of the soil.

The A horizon has hue of 2.5YR to 5YR, value of 4 or
5 dry and 2 or 3 moist, and chroma of 3 to 6. The B
horizon has hue of 2.5YR to 5YR, value of 4 to 6 dry
and 3 to 5 moist, and chroma of 3 to 6. The C horizon
has hue of 5YR to 10R.

Arvada series

The Arvada series consists of deep, well drained soils
that formed in alluvium derived from shale. Arvadas soil
are on benches, terraces, and outwash fans. Slopes are
1 to 20 percent. The average annual precipitation is 12
inches, and the average annual air temperature is 48
degrees F.

Arvada soils are similar to Heldt and Potts soils. Heldt
soils do not have a natric horizon or an argillic horizon.
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Potts soils are less than 35 percent clay in the control
section and do not have a natric horizon.

Typical pedon of Arvada loam, 1 to 6 percent slopes,
about 2,640 feet south and 200 feet east of the north-
west corner of section 34, T. 7 S,, R. 96 W.:

A2—0 to 3 inches; pale brown (10YR 6/3) loam, brown
(10YR 5/3) moist; moderate medium platy structure
parting to weak fine granular; soft, friable, calcare-
ous; strongly aikaline; abrupt smooth boundary.

B21t—3 to 7 inches; brown (7.5YR 5/2) silty clay loam,
dark brown (7.5YR 4/2) moist; weak coarse colum-
nar structure parting to moderate medium subangu-
lar blocky; hard, firm, slightly sticky and slightly plas-
tic; thin patchy clay films on peds; calcareous;
strongly alkaline; clear smooth boundary.

B22t—7 to 17 inches; brown (7.5YR 5/2) silty clay loam,
dark brown (7.5YR 4/2) moist; moderate medium
subangular blocky structure; hard, firm, sticky and
plastic; thin, nearly continuous clay films on peds; 15
percent white (10YR 8/2) salt accumulations; calcar-
eous; strongly alkaline; clear smooth boundary.

Ccasa—17 to 40 inches; light brown (7.5YR 6/4) silty
clay loam, dark brown (7.5YR 4/2) moist; massive;
very hard, firm, sticky and plastic; calcium carbonate
accumulations as seams and mycelia; some gypsum
crystals on peds; 30 percent white (10YR 8/2) salt
accumulations; calcareous; strongly alkaline; gradual
smooth boundary.

C—40 to 60 inches; brown (7.5YR 5/3) silty clay loam,
dark brown (7.5YR 4/2) moist; few fine yellowish
brown mottles (10YR 5/8); massive; very hard, firm,
slightly sticky and slightly plastic; 15 percent white
(10YR 8/2) salt accumulations; calcareous; moder-
ately alkaline.

The solum ranges from 15 to 25 inches in thickness.
Depth to calcareous material ranges from 0 to 8 inches.
A thin A1 horizon is present in some pedons. The light
colored, platy A2 horizon is absent in some pedons.

The A horizon has hue of 2.5Y or 10YR, value of 5 or
6 dry and 4 or 5 moist, and chroma of 2 to 4. The A
horizon ranges from moderately alkaline to very strongly
alkaline. The B horizon has hue of 10YR or 7.5YR, value
of 5 or 6 dry and 4 or 5 moist, and chroma of 2 to 4. The
C horizon has hue of 10YR or 7.5YR, value of 5 to 7 dry
and 4 or 5 moist, and chroma of 2 to 4.

Ascalon series

The Ascalon series consists of deep, well drained soils
that formed in alluvium derived from sandstone and
shale. Ascalon soils are on alluvial fans and sloping
mesas. Slopes are 1 to 12 percent. The average annual
precipitation is about 15 inches, and the average annual
air temperature is about 48 degrees F.
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Ascalon soils are similar to Morval and Vale soils.
Morval soils have a loamy skeletal substratum above a
depth of 40 inches. Vale soils have a fine silty control
section.

Typical pedon of Ascalon fine sandy loam, 1 to 6
percent slopes, about 1,000 feet north of the south quar-
ter-corner of section 1, T. 5 S., R. 93 W.:

A1—0 to 5 inches; brown (10YR 5/3) fine sandy loam,
dark brown (10YR 3/3) moist; fine granular struc-
ture; soft, very friable, mildly alkaline; gradual wavy
boundary.

B1—5 to 13 inches; brown (10YR 5/3) sandy clay loam,
dark brown (10YR 3/3) moist; moderate fine suban-
gular blocky structure parting to strong fine granular;
slightly hard, very friable, slightly sticky and slightly
plastic; mildly alkaline; clear smooth boundary.

B2t—13 to 30 inches; yellowish brown (10YR 5/4) sandy
clay loam, dark yellowish brown (10YR 3/4) moist;
moderate fine and medium subangular blocky struc-
ture; thin clay films on some faces of the peds;
slightly hard, very friable, sticky and plastic; mildly
alkaline; clear smooth boundary.

B3ca—30 to 35 inches; yellowish brown (10YR 5/4)
sandy clay loam, dark yeilowish brown (10YR 4/4)
moist; weak fine subangular blocky structure; slightly
hard, very friable, sticky and plastic; visible carbon-
ates in seams and as concretions; calcareous; mod-
erately alkaline; clear wavy boundary.

Cca—35 to 60 inches; very pale brown (10YR 8/4)
sandy clay loam, very pale brown (10YR 7/4) moist;
massive; slightly hard, very friable, sticky and plastic;
finely disseminated carbonates throughout horizon;
calcareous; moderately alkaline.

The mollic epipedon ranges from 9 to 16 inches in
thickness. The profile is mildly alkaline to moderately
alkaline throughout.

The A horizon has hue of 2.5Y or 10YR, value of 4 or
5 dry and 2 or 3 moist, and chroma of 2 or 3. The B
horizon has hue of 7.5YR or 10YR, value of 5 or 6 dry
and 3 or 4 moist, and chroma of 2 to 4. The Cca horizon
has hue of 2.5Y or 10YR, value of 7 or 8 dry and 6 or 7
moist, and chroma of 1 to 4. Calcium carbonate equiva-
lent is less than 15 percent in the Cca horizon.

Atencio series

The Atencio series consists of deep, well drained soils
that formed in alluvium derived from red sandstone and
shale. Atencio soils are on sloping fans and terraces.
Slopes are 1 to 3 percent. The average annual precipita-
tion is about 16 inches, and the average annual air
temperature is about 48 degrees F.

Atencio soils are similar to Vale soils. Vale soils have
more silt, and they do not have gravel in the upper part
of the profile.

SOIL SURVEY

Typical pedon of Atencio sandy loam, 1 to 3 percent
slopes, about 320 feet north and 150 feet west of the
southeast corner of section 35, T. 6 S., R. 89 W.:

A1—0 to 5 inches; dark reddish gray (5YR 4/2) sandy
loam, dark reddish brown (5YR 3/2) moist; moder-
ate medium granular structure; soft, loose; 5 percent
gravel; mildly alkaline; clear smooth boundary.

B1—5 to 11 inches; reddish brown (5YR 4/3) sandy
loam, dark reddish brown (5YR 3/3) moist; weak
medium subangular blocky structure; slightly hard,
very friable; 5 percent gravel; mildly alkaline; clear
smooth boundary.

B2t—11 to 23 inches; reddish brown (5YR 4/4) gravelly
sandy clay loam, reddish brown (5YR 5/4) moist;
moderate medium prismatic structure parting to
weak medium subangular blocky; hard, friable,
slightly sticky and slightly plastic; 15 percent gravel
calcareous; mildly alkaline; clear smooth boundary.

B3ca—23 to 28 inches; brown (7.5YR 5/4) gravelly
sandy loam, dark brown (7.5YR 4/4) moist; weak
medium subangular blocky structure; slightly hard,
friable; 20 percent gravel; calcium carbonate as
coatings on underside of gravel and as soft concre-
tions; calcareous; mildly alkaline; clear smooth
boundary.

jICca—28 to 54 inches; sand, gravel, and cobbles; cal-
careous; some visible calcium carbonate as coatings
on coarse fragments; 30 percent cobbles, 30 per-
cent sand, 40 percent gravel.

The mollic epipedon ranges from 9 to 15 inches in
thickness. Depth to the underlying sandy material ranges
from 23 to 38 inches. Reaction is mildly alkaline to mod-
erately alkaline throughout.

The A horizon has hue of 2.5YR to 7.5YR, value of 4
or 5 dry and 2 or 3 moist, and chroma of 3 to 5. Gravel
or cobbles make up less than 10 percent of the A hori-
zon. The B2t horizon has hue of 10R to 5YR, value of 4
to 6 dry and 3 to 5 moist, and chroma of 3 to 5. Content
of coarse fragments ranges from 5 to 35 percent. The
[ICca horizon is 20 to 40 percent cobbles and 35 to 50
percent gravel.

Azeltine series

The Azeltine series consists of deep, well drained soils
that formed in gravelly and cobbly alluvium derived from
mixed sedimentary and igneous rocks. Azeltine soils are
on terraces, benches, and fans adjacent to major drain-
ageways. Slopes are 1 to 3 percent. The average annual
precipitation is about 16 inches, and the average annual
air temperature is about 48 degrees F.

Azeltine soils are similar to Kim soils. Kim soils do not
have a mollic epipedon and do not contain coarse frag-
ments in the lower part of the control section.
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Typical pedon of Azeltine gravelly sandy loam, 1 to 3
percent slopes, about 380 feet north and 155 feet west
of the southeast corner of section 35, T. 6 S., R. 8% W.:

A1—0 to 8 inches; reddish gray (5YR 5/2) gravelly
sandy loam, dark reddish brown (5YR 3/2) moist;
moderate fine and medium granular structure; soft,
very friable; 20 percent gravel; calcareous; mildly
alkaline; clear smooth boundary.

C1—8 to 18 inches; reddish brown (5YR 4/4) gravelly
sandy loam, reddish brown (5YR 4/3) moist; weak
medium subangular blocky structure; soft, very fri-
able; 25 percent gravel, 3 percent cobbles; calcare-
ous; mildly alkaline; clear smooth boundary.

lIC2ca—18 to 60 inches; stratified calcareous sand,
gravel, and cobbles; 30 percent cobbles, 30 percent
gravel, and 40 percent sand; calcium carbonate
coatings on coarse fragments; calcareous; mildly al-
kaline.

The mollic epipedon ranges from 6 to 14 inches in
thickness. This soil is generally calcareous throughout
but in places is leached to a depth of 6 to 14 inches.

The A horizon has hue of 2.5YR to 7.5YR, value of 4
or 5 dry and 2 or 3 moist, and chroma of 2 or 3. The C
horizon has hue of 2.5YR to 7.5YR. The gravel content
ranges from 15 to 35 percent, by volume, and the con-
tent of cobbles ranges from 3 to 7 percent, by volume.

Begay series

The Begay series consists of deep, well drained soils
that formed in alluvium derived from red-bed sandstone
and shale. Begay soils are on alluvial fans and sides of
valleys. Slopes are 1 to 12 percent. The average annual
precipitation is about 14 inches, and the average annual
air temperature is about 48 degrees F.

Begay soils are similar to lldefonso soils. lidefonso
soils do not have a cambic horizon, contain more than
35 percent coarse fragments in the control section, and
have a calcium carbonate horizon.

Typical pedon of Begay sandy loam, 6 to 12 percent
slopes, about 1,460 feet north of southeast corner of
section 6, T. 6 S, R. 96 W.:

Ap—0 to 6 inches; red (2.5YR 4/6) sandy loam, dark red
(2.5YR 3/6) moist; weak thick platy structure parting
to weak medium or fine granular; soft, very friable;
calcareous; mildly alkaline; abrupt smooth boundary.

A1—6 to 14 inches; yellowish red (5YR 5/6) sandy loam,
yellowish red (6YR 4/6) moist; weak medium platy
structure parting to weak medium subangular blocky;
soft, very friable; calcareous; moderately alkaline;
clear smooth boundary.

B2—14 to 24 inches; yellowish red (5YR 5/6) fine sandy
loam, yellowish red (5YR 4/6) moist; moderate to
weak fine subangular blocky structure; slightly hard,
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very friable; calcareous; moderately alkaline; gradual
wavy boundary.

C—24 to 60 inches; yellowish red (5YR 5/6) stony sandy
loam, yellowish red (5YR 4/6) moist; massive; soft,
very friable; 20 percent sandstone fragments 7 to 10
inches long and about 5 inches thick; calcareous;
moderately alkaline.

The A horizon has hue of 2.5YR or 5YR, value of 4 or
5 dry and 3 or 4 moist, and chroma of 4 to 6. The B
horizon has hue of 5YR or 2.5YR, value of 5 or 6 dry
and 4 or 5 moist, and chroma of 5 or 6. The C horizon
has hue of 5YR or 2.5YR. The C horizon contains 15 to
25 percent sandstone fragments 6 to 12 inches long and
4 to 6 inches thick.

Bucklion series

The Bucklon series consists of shallow, well drained
soils that formed in residuum from shale and sandstone.
Bucklon soils are on sides of ridges and mountains.
Slopes are 25 to 50 percent. The average annual pre-
cipitation is about 18 inches, and the average annual air
temperature is about 40 degrees F.

Bucklon soils are similar to Farlow and Parachute
soils. Farlow soils are deep, are calcareous, and contain
more than 35 percent coarse fragments. Parachute soils
are deep and contain more than 35 percent coarse frag-
ments.

Typical pedon of Bucklon loam, 25 to 50 percent
slopes, about 1,000 feet west and 300 feet south of the
northeast corner of section 26, T. 7 S., R. 95 W.:

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

A1—0 to 5 inches; dark grayish brown (10YR 4/2) loam,
black (10YR 2/1) moist; moderate fine granular
structure; slightly hard, very friable; neutral; clear
wavy boundary.

C1—5 to 12 inches; dark grayish brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium subangular blocky structure part-
ing to moderate fine subangutar blocky; hard, friable,
slightly sticky and slightly plastic; neutral; clear wavy
boundary.

C2—12 to 15 inches; grayish brown (2.5Y 5/2) loam,
dark grayish brown (2.5Y 4/2) moist; massive; slight-
ly hard, friable; 10 percent channery fragments; cal-
careous; neutral; gradual wavy boundary.

C3r—15 inches; thin stratum of weathered sandstone
overlying shale.

The mollic epipedon ranges from 8 to 14 inches in
thickness. Depth to bedrock ranges from 10 to 20
inches.
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The A horizon has hue of 10YR or 2.5Y, value of 3 or
4 dry and 2 or 3 moist, and chroma of 1 to 3. The C
horizon has hue of 10YR or 2.5Y.

Chilton series

The Chilton series consists of deep, well drained soils
that formed in alluvium derived from red-bed shale and
sandstone. Chilton soils are on alluvial fans and sides of
valleys. Slopes are 3 to 25 percent. The average annual
precipitation is about 14 inches, and the average annual
air temperature is about 46 degrees F.

Chilton soils are similar to Nihill and Kim soils. Nihill
soils .are more yellow. Kim soils contain less than 35
percent coarse fragments.

Typical pedon of Chilton channery loam, 12 to 25
percent slopes, about 300 feet west and 300 feet south
of the northeast corner of section 22, T. 5 S., R. 92 W.:

Ap—0 to 9 inches; reddish brown (5YR 5/3) channery
loam, dark reddish gray (5YR 4/2) moist; weak
medium subangular blocky structure parting to weak
fine granular; slightly hard, very friable; 20 percent
channery fragments; calcareous; moderately alka-
line; clear smooth boundary.

AC—9 to 13 inches; reddish brown (5YR 5/3) channery
loam, dark reddish brown (5YR 4/3) moist; weak
moderate subangular blocky structure parting to
weak fine subangular blocky; slightly hard, very fri-
able; 30 percent channery fragments; calcareous;
moderately alkaline; clear smooth boundary.

C1—13 to 19 inches; reddish brown (5YR 5/4) very
channery sandy loam, reddish brown (5YR 4/4)
moist; massive; soft, very friable; 35 percent chan-
nery fragments; calcareous; moderately alkaline;
clear wavy boundary.

C2ca—19 to 23 inches; light brown (7.5YR 6/4) very
channery sandy loam, dark brown (7.5YR 4/4)
moist; massive; soft, very friable; 40 percent coarse
channery fragments; calcium carbonate accumula-
tions on undersides of channery fragments; calcare-
ous; moderately alkaline; clear wavy boundary.

C3—23 to 60 inches; pink (7.5YR 7/4) very cobbly sandy
loam, brown (7.5YR 5/4) moist; massive; soft, very
friable; 55 percent cobbles and channery fragments;
calcareous; moderately alkaline.

The A horizon has hue of 5YR or 7.5YR, value of 4 or
5 dry and 3 or 4 moist, and chroma of 2 or 3. The C
horizon has hue of 5YR or 7.5YR.

Cimarron series

The Cimarron series consists of deep, well drained
soils that formed in alluvium derived from basalt. Cimar-
ron soils are on uplands. Slopes are 2 to 12 percent.

SOIL SURVEY

The average annual precipitation is about 18 inches, and
the average annual air temperature is 39 degrees F.

Cimarron soils are similar to Jerry and Inchau soils.
Jerry soils are calcareous and have secondary calcium
carbonate accumulations in the lower part of the solum.
Inchau soils are less than 35 percent clay in the control
section.

Typical pedon of Cimarron loam, 2 to 12 percent
slopes, about 720 feet east and 2,340 feet north of the
southwest corner of section 8, T. 7 S., R. 93 W.:

A1—0 to 4 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; moderate fine
subangular blocky structure parting to strong fine
granular; slightlty hard, friable, slightly sticky and
slightly plastic; mildly alkaline; clear smooth bound-
ary.

B1—4 to 9 inches; dark grayish brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2)
moist; strong medium subangular blocky structure
parting to strong very fine angular blocky; hard, fri-
able, sticky and plastic; mildly alkaline; clear wavy
boundary.

B21t—9 to 16 inches; grayish brown (10YR 5/2) silty
clay loam, very dark grayish brown (10YR 3/2)
moist; weak medium prismatic structure parting to
strong fine angular blocky; hard, friable, very sticky
and very plastic; many moderately thick clay films on
peds; mildly alkaline; clear wavy boundary.

B22t—16 to 33 inches; grayish brown (10YR 5/2) silty
clay, very dark grayish brown (10YR 3/2) moist;
strong coarse prismatic blocky structure parting to
strong medium angular blocky; very hard, firm, very
sticky and very plastic; many moderately thick clay
films on peds; mildly alkaline; clear wavy boundary.

C—33 to 60 inches; dark gray (10YR 4/1) silty clay, very
dark gray (10YR 3/1) moist; moderate coarse pris-
matic blocky structure parting to moderate medium
angular blocky; very hard, firm, very sticky and very
plastic; mildly alkaline.

The A horizon has hue of 2.5Y or 10YR, value of 4 or
5 dry and 2 or 3 moist, and chroma of 1 or 2. The B
horizon has hue of 2.5Y or 10YR, value of 5 or 6 dry and
3 or 4 moist, and chroma of 2 or 3. When dry, cracks 0.4
inch or more wide form between peds throughout the B
horizon. The C horizon has hue of 2.5Y or 10YR, value
of 4 to 6 dry and 3 to 5 moist, and chroma of 1 or 2.
When dry, cracks form between peds in the upper part
of this horizon in places.

Cochetopa series

The Cochetopa series consists of deep, well drained
soils that formed in alluvium and residuum derived from
basalt. Cochetopa soils are on mountainsides and allu-
vial fans. Slopes are 9 to 50 percent. The average
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annual precipitation is about 18 inches, and the average
annual air temperature is 40 degrees F.

The Cochetopa soils are similar to Jerry and Lamphier
soils. Jerry soils do not have a mollic epipedon that
extends to below a depth of 16 inches. Lamphier soils
have less than 35 percent clay in the control section and
do not have an argillic horizon.

Typical pedon of Cochetopa loam, 9 to 50 percent
slopes, about 300 feet east and 800 feet north of the
center of section 36, T. 7 S., R. 95 W.:

O1—4 inches to 0; grass, leaves, and twigs in various
stages of decomposition.

A1—0 to 18 inches; dark grayish brown (10YR 4/2)
loam, very dark brown (10YR 2/2) moist; moderate
medium subangular blocky structure parting to mod-
erate fine granular; slightly hard, very friable, non-
sticky and nonplastic; neutral; clear wavy boundary.

A3—18 to 21 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (10YR 3/2) moist; moderate
medium subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; 5 percent
stones; neutral; clear wavy boundary.

B21t—21 to 30 inches; brown (7.5YR 5/2) stony clay
loam, dark brown (7.5YR 4/2) moist; moderate
medium and fine subangular blocky structure; hard,
friable, sticky and plastic; 15 percent stones; many
moderately thick clay films on peds; neutral; clear
wavy boundary.

B22t—30 to 45 inches; brown (7.5YR 5/2) stony clay,
dark brown (7.5YR 4/2) moist; strong medium and
fine subangular blocky structure; hard, firm, sticky
and plastic; 15 percent stones; many moderately
thick clay films on peds; neutral; clear wavy bound-

ary.

C—45 to 60 inches; pinkish gray (7.5YR 6/2) stony light
clay, brown (7.5YR 5/2) moist; massive; hard, firm,
sticky and plastic; 25 percent stones; neutral.

The mollic epipedon ranges from 17 to 28 inches in
thickness. Content of coarse fragments ranges from 0 to
30 percent, by volume. The fragments are mainly more
than 10 inches in diameter. The A horizon has hue of
10YR or 7.5YR, value of 4 or 5 dry and 2 or 3 moist, and
chroma of 1 to 3. The B horizon has hue of 10YR or
7.5YR, value of 4 to 6 dry and 2 to 5 moist, and chroma
of 1 to 4. The C horizon has hue of 10YR or 7.5YR.

Cushman series

The Cushman series consists of moderately deep and
well drained soils that formed in calcareous residuum
from shale and sandstone. Cushman soils are on side
slopes and mesa breaks. Slopes are 15 to 65 percent.
The average annual precipitation is about 13 inches, and
the average annual air temperature is about 48 degrees
F.
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Cushman soils are similar to Olney and Potts soils.
Olney and Potts soils are deep.

Typical pedon of Cushman stony loam, 15 to 65 per-
cent slopes, about 2,565 feet south and 45 feet west of
the northwest corner of section 6, T. 5 S, R. 92 W.:

A1—0 to 3 inches; grayish brown (10YR 5/2) stony
loam, very dark grayish brown (10YR 3/2) moist;
weak medium granular structure; soft, very friable;
mildly alkaline; clear wavy boundary.

B2t—3 to 6 inches; dark grayish brown (10YR 4/2)
sandy clay loam, very dark grayish brown (10YR
3/2) moist; weak medium subangular blocky struc-
ture; slightly hard, friable, slightly sticky and slightly
plastic; few thin clay fiims on peds; mildly alkaline;
clear wavy boundary.

B3ca—6 to 11 inches; grayish brown (10YR 5/2) loam,
dark grayish brown (10YR 4/3) moist; weak fine
subangular blocky structure; slightly hard, very fri-
able, nonsticky and nonplastic; few thin clay films on
peds; calcium carbonate accumulations as concre-
tions and seams; calcareous; moderately alkaline;
clear wavy boundary.

Cica—11 to 17 inches; light brownish gray (10YR 6/2)
loam, grayish brown (10YR 5/2) moist; weak coarse
subangular blocky structure; slightly hard, friable,
nonsticky and nonplastic; segregated lime as con-
cretions and on gravel; calcareous; moderately alka-
line; 10 percent gravel; clear wavy boundary.

C2ca—17 to 32 inches; light brownish gray (2.5Y 6/2)
very gravelly loam, grayish brown (2.5Y 6/2) moist,
massive; slightly hard, friable, nonsticky and non-
plastic; 55 percent gravel; calcium carbonate as
coatings on gravel and as small soft concretions;
calcareous; moderately alkaline.

Cr—32 to 60 inches; weathered calcareous shale and
sandstone; semiconsolidated.

Depth to bedrock ranges from 20 to 40 inches. The
soil is usually leached to a depth of 6 to 10 inches.

Hue is 10YR or 2.5Y. The C horizon generally has hue
of 2.5Y.

Dateman series

The Dateman series consists of moderately deep, well
drained soils that formed in residuum from sandsione
and limestone. Dateman soils are on side slopes. Slopes
are 30 to 50 percent. The average annual precipitation is
about 18 inches, and the average annual air temperature
is about 40 degrees F.

Dateman soils are similar to Cochetopa and Farlow
soils. Cochetopa soils are deep, have an argillic horizon,
and contain more than 35 percent clay and less than 35
percent coarse fragments in the control section. Farlow
soils do not have a mollic epipedon that extends to a
depth of 16 inches and are deep.
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Typical pedon of Dateman gravelly loam, 30 to 50
percent slopes, about 2,310 feet east and 375 feet south
of the northeast corner of section 21, T. 5 S., R. 89 W.:

A11—0 to 3 inches; very dark grayish brown (10YR 3/2)
gravelly loam, very dark brown (10YR 2/2) moist;
weak fine granular; loose, very friable; 20 percent
gravel; neutral; clear wavy boundary.

A12—3 to 16 inches; very dark grayish brown (10YR
3/2) gravelly sandy loam, very dark brown (10YR
2/2) moist; weak fine granular structure; slightly
hard, friable; 25 percent gravel; neutral; clear wavy
boundary.

B2—16 to 22 inches; brown (10YR 4/3) gravelly sandy
clay loam, dark brown (10YR 3/3) moist; weak fine
subangular blocky structure; slightly hard, friable,
slightly sticky and nonplastic; 25 percent gravel,
gradual wavy boundary.

C—22 to 34 inches; dark yellowish brown (10YR 4/4)
very gravelly sandy loam, brown (10YR 4/3) moist;
massive; slightly hard, friable; 50 percent gravel;
neutral; gradual wavy boundary.

R-—34 to 60 inches; consolidated sandstone and lime-
stone.

The mollic epipedon is 16 to 24 inches thick. Depth to
bedrock ranges from 20 to 40 inches. Hue is 7.5YR or
10YR. This soil is leached in most places. The C1 hori-
zon is calcareous in places.

Detra series

The Detra series consists of deep, well drained soils
that formed in residuum from red-bed shale and sand-
stone. Detra soils are on mountainsides. Slopes are 12
to 25 percent. The average annual precipitation is about
16 inches, and the average annual air temperature is
about 44 degrees F.

Detra soils are similar to Villa Grove and Zoltay soils.
Villa Grove soils have a mollic epipedon less than 16
inches thick. Zoltay soils have more than 35 percent clay
in the control section.

Typical pedon of Detra fine sandy loam, 12 to 25
percent slopes, about 660 feet north and 200 feet east
of the southwest corner of section 13, T. 6 S, R. 89 W.:

A11—0 to 7 inches; brown (7.5YR 4/2) fine sandy loam,
dark brown (7.5YR 3/2) moist; weak fine granular
structure; soft, very friable; neutral; clear smooth
boundary.

A12—7 to 12 inches; brown (7.5YR 4/2) sandy loam,
dark brown (7.5YR 3/2) moist; strong fine subangu-
lar blocky structure parting to moderate fine granu-
lar; slightly hard, friable; neutral; clear wavy bound-
ary.

B21t—12 to 20 inches; reddish brown (5YR 4/3) sandy
clay loam, dark reddish brown (5YR 3/3) moist;
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moderate medium subangular blocky structure; very
hard, firm, slightly sticky and slightly plastic; thin
nearly continuous clay films on peds; neutral; clear
wavy boundary.

B22t—20 to 33 inches; yellowish red (5YR 4/6) sandy
clay loam, dark reddish brown (5YR 3/4) moist;
strong medium subangular blocky structure; very
hard, firm, slightly sticky and slightly plastic; thin
nearly continuous clay films on peds; neutral; clear
smooth boundary.

C—33 to 57 inches; yellowish red (5YR 5/6) sandy clay
loam, yellowish red (5YR 4/6) moist; massive; hard,
friable, slightly sticky and slightly plastic; soft lime
concretions on peds; calcareous; moderately alka-
line; clear wavy boundary.

R—57 inches; weathered calcareous red-bed sandstone
and shale.

The mollic epipedon ranges from 16 to 30 inches in
thickness. Depth to bedrock ranges from 40 to 60
inches.

The A horizon ranges from 10YR to 7.5YR, vaiue of 3
or 4 dry and 2 or 3 moist, and chroma of 1 to 3. The B
horizon has hue of 7.5YR or 5YR, value of 4 or 5 dry
and 3 or 4 moist, and chroma of 2 to 6. The C horizon
has hue of 7.5YR or 5YR. This horizon is generally
calcareous and is moderately alkaline or mildly alkaline.

Dollard series

The Dollard series consists of moderately deep, well
drained soils that formed in shale residuum. Dollard soils
are on hills and mountainsides. Slopes are 25 to 50
percent. The average annual precipitation is about 16
inches, and the average annual air temperature is about
43 degrees F.

Dollard soils are similar to Limon soils. Limon soils are
warmer and are deep.

Typical pedon of Dollard clay, 25 to 50 percent slopes,
about 2,500 feet west of the east quarter-corner of sec-
tion 16, T. 5 S,, R. 91 W.:

A1—0 to 5 inches; light brownish gray (2.5Y 6/2) clay,
dark grayish brown (2.5Y 4/2) moist; weak medium
platy structure parting to weak medium granular;
hard, firm, sticky and plastic; calcareous; moderately
alkaline; clear smooth boundary.

AC—S5 to 12 inches; light gray (2.5Y 7/2) clay, grayish
brown (2.5Y 5/2) moist; moderate medium subangu-
lar blocky structure parting to moderate fine suban-
gular blocky; hard, very firm, sticky and plastic; cal-
careous; moderately alkaline; clear wavy boundary.

Cca—12 to 25 inches; light gray (2.5Y 7/2) shaly clay,
grayish brown (2.5Y 5/2) moist; massive; hard, firm,
sticky and plastic; 30 percent soft weathered shale
fragments; calcium carbonate accumulations as
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seams and as powdery masses on peds; calcare-
ous; moderately alkaline; clear wavy boundary.
Cr—25 to 40 inches; weathered calcareous clay shale.

Depth to the paralithic contact ranges from 20 to 40
inches. Content of shale chips is generally less than 15
percent in the A horizon and is as much as 35 percent in
the C horizon. Reaction ranges from mildly alkaline to
strongly alkaline.

The A horizon has hue of 5Y to 10YR, value of 5 to 7
dry and 4 to 6 moist, and chroma of 2 or 3. The C
horizon has hue of 5Y to 10YR.

Etoe series

The Etoe series consists of deep, well drained soils
that formed in residuum from sandstone and shale. Etoe
soils are on mountainsides. Slopes are 15 to 50 percent.
The average annual precipitation is about 20 inches, and
the average annual air temperature is about 38 degrees
F

Etoe soils are similar to Northwater soils. Northwater
soils have a mollic epipedon more than 25 inches thick
and do not have an A2 horizon.

Typical pedon of Etoe loam, 15 to 50 percent slopes,
about 600 feet south and 200 feet west of section 22, T.
7S.,R. 90 W.:

O1—1 inch to O; grasses, leaves, and twigs in various
states of decompaosition.

A21—0 to 8 inches; pinkish gray (7.5YR 6/2) loam,
brown (7.5YR 4/2) moist; weak fine granular struc-
ture; soft, very friable; 10 percent gravel; slightly
acid; clear wavy boundary.

A22—8 to 15 inches; light brownish gray (10YR 6/2)
loam, brown (10YR 4/3) moist; weak, fine subangu-
lar blocky structure parting to weak fine granular;
soft, very friable; 15 percent gravel; slightly acid;
clear wavy boundary.

A&B—15 to 24 inches; (A) light brownish gray (10YR
6/2) extremely cobbly sandy loam, brown (10YR
5/3) moist; (B) brown (10YR 5/3) extremely cobbly
heavy sandy loam, dark brown (10YR 4/3) moist;
weak medium subangular blocky structure; slightly
hard, very friable; 65 percent cobbles; slightly acid;
clear wavy boundary.

B&A—24 to 35 inches; (B) brown (10YR 5/3) extremely
cobbly light sandy clay loam, dark brown (10YR 4/3)
moist; (A) light brownish gray (10YR 6/2) extremely
cobbly sandy loam, brown (10YR 5/3) moist; weak
medium subangular blocky structure; slightly hard,
very friable; 65 percent cobbles; slightly acid; clear
wavy boundary.

B2t—35 to 60 inches; brown (7.5YR 5/4) extremely
stony sandy clay loam, dark brown (7.5YR 4/4)
moist; moderate medium subangular blocky struc-
ture; slightly hard, friable, slightly sticky and slightly
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plastic; 70 percent stones; thin nearly continuous
clay films on sides of coarse fragments; slightly acid.

An A1 horizon is intermittent. Depth to the argillic
horizon ranges from 30 to 40 inches.

The A horizon has hue of 7.5YR or 10YR, value of 6
or 7 dry and 3 or 4 moist, and chroma of 2 or 3. The
mixed horizons have hue of 10YR or 7.5YR, value of 5
or 6 dry and 4 or 5 moist, and chroma of 3 to 6. The B
horizon has hue of 7.5YR, value of 4 or 5 dry and moist,
and chroma of 4 to 6.

Farlow series

The Farlow series consists of deep, well drained soils
that formed in residuum from limestone. Farlow soils are
on mountainsides. Slopes are 25 to 50 percent. The
average annual precipitation is about 19 inches, and the
average annual air temperature is about 38 degrees F.

Farlow soils are similar to Bucklon and Parachute
soils. Bucklon soils are shallow. Parachute soils are
moderately deep and noncalcareous.

Typical pedon of Farlow channery loam, 25 to 50 per-
cent slopes, about 100 feet west and 175 feet south of
the center of section 12, T. 5 8., R. 89 W.:

A1—0 to 10 inches; dark grayish brown (10YR 4/2)
channery loam, very dark grayish brown (10YR 3/2)
weak fine granular structure; soft, very friable; 15
percent channery fragments; calcareous; mildly alka-
line; clear wavy boundary.

AC—10 to 24 inches; brown (10YR 4/3) very channery
loam, dark grayish brown (10YR 4/2) moist; weak
fine subangular blocky structure; slightly hard, fri-
able; 40 percent channery fragments; calcareous;
moderately alkaline; clear wavy boundary.

C1ca—24 to 35 inches; light gray (10YR 6/1) very chan-
nery loam, brown (10YR 5/3) moist; weak fine su-
bangular blocky structure; slightly hard, very friable;
60 percent channery fragments; lime coatings on
some of the channery fragments; calcareous; mod-
erately alkaline; clear wavy boundary.

C2—35 to 42 inches; pale brown (10YR 6/3) extremely
flaggy loam, light brownish gray (10YR 6/2) moist;
weak fine subangular blocky structure; slightly hard,
friable; 80 percent flagstones; calcareous; moderate-
ly alkaline; gradual wavy boundary.

R—42 inches; weathered limestone.

Depth to bedrock is 40 to 60 inches. The mollic epipe-
don is 8 to 12 inches thick.

The A horizon has hue of 2.5Y or 10YR, value of 4 or
5 dry and 2 or 3 moist, and chroma of 2 or 3. The C
horizon has hue of 2.5Y or 10YR.
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Heldt series

The Heldt series consists of deep, well drained soils
that formed in alluvium. Heldt soils are on alluvial fans.
Slopes are 1 to 25 percent. The average annual precipi-
tation is about 14 inches, and the average annual air
temperature is about 48 degrees F.

Heldt soils are similar to Limon soils. Limon soils do
not have a B2 horizon.

Typical pedon of Heldt clay loam, 6 to 12 percent
slopes, about 1,000 feet east and 1,000 feet north of the
southwest corner of section 32, T. 5 S., R. 90 W.:

A1—0 to 8 inches; grayish brown (2.5Y 5/2) clay loam,
dark grayish brown (2.5Y 4/2) moist, moderate
medium granular structure; hard, firm, sticky and
plastic; calcareous; mildly alkaline; clear smooth
boundary.

B2—8 to 21 inches; light brownish gray (2.5Y 6/2) heavy
clay loam, grayish brown (2.5Y 5/2) moist; weak
medium prismatic structure parting to moderate
medium angular blocky; very hard, very firm, very
sticky and very plastic; few glossy patches on peds
and in root channels; common shiny slickensides;
calcareous; moderately alkaline; clear smooth
boundary.

C1—21 to 30 inches; light gray (2.5Y 7/2) clay, grayish
brown (2.5Y 5/2) moist; weak coarse angular blocky
structure; very hard, very firm, very sticky and very
plastic; calcareous; moderately alkaline; clear
smooth boundary.

C2ca—30 to 39 inches; light gray (2.5Y 7/2) clay, gray-
ish brown (2.5Y 5/2) moist; massive; very hard, very
firm, very sticky and very plastic; calcium carbonate
accumulations as lime concretions and seams; cal-
careous; moderately alkaline; clear smooth bound-

ary.

C3—39 to 60 inches; light gray (2.5Y 7/2) clay, grayish
brown (2.5Y 5/2) moist; massive; very hard, very
firm, very sticky and very plastic; calcareous; moder-
ately alkaline.

When dry, the soil cracks. The cracks are normally 3
to 5 feet apart on the surface, 0.5 to 1 inch wide at the
surface, and 1 to 2 feet deep.

The A horizon has hue of 2.5Y or 10YR, value of 5 to
7 dry and 3 to 5 moist, and chroma of 2 or 3. The B
horizon has hue of 2.5Y or 10YR, value of 5 or 6 dry and
4 or 5 moist, and chroma of 2 or 3. The C horizon has
hue of 2.5Y or 10YR, value of 6 or 7 dry and 5 or 6
moist, and chroma of 2 or 3.

Holderness Variant

The Holderness Variant consists of deep, well drained
soils that formed in alluvium derived from shale and
sandstone. Holderness Variant soils are on fans and
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valley sides. Slopes are 6 to 25 percent. The average
annual precipitation is about 17 inches, and the average
annual temperature is about 44 degrees F.

Holderness Variant soils are similar to Morval and
Tanna soils. Morval soils have less than 35 percent clay
in the solum. Tanna soils have a paralithic contact above
a depth of 40 inches.

Typical pedon of Holderness Variant clay loam, 6 to
25 percent slopes, about 1,320 feet south of the north-
east corner of section 7, T.5 S., R. 91 W.:

A11—0 to 2 inches; grayish brown (10YR 5/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
weak medium granular structure; slightly hard, fri-
able, slightly sticky and slightly plastic; calcareous;
moderately alkaline; clear smooth boundary.

A12—2 to 11 inches; grayish brown (10YR 5/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium granular structure; hard, firm,
sticky and plastic; calcareous; moderately alkaline;
clear smooth boundary.

B21—11 to 20 inches; grayish brown (10YR 5/2) clay,
dark grayish brown (10YR 4/2) moist; weak medium
prismatic structure parting to weak fine angular
blocky; hard, firm, sticky and plastic; few glossy
patches on peds and in root channels; calcareous;
moderately alkaline; clear smooth boundary.

B22—20 to 30 inches; light brownish gray (10YR 6/2)
clay, dark grayish brown (10YR 4/3) moist; weak
medium prismatic structure parting to moderate
medium angular blocky; very hard, very firm, very
sticky and very plastic; common slickensides and
glossy patches on ped faces; calcareous; moderate-
ly alkaline; clear smooth boundary.

B3—30 to 52 inches; light brownish gray (10YR 6/2) clay
loam, dark grayish brown (10YR 4/2) moist; weak
fine angular blocky structure; very hard, firm, sticky
and plastic; calcareous; moderately alkaline; gradual
smooth boundary.

Cca—52 to 60 inches; light brownish gray (10YR 6/2)
clay loam, dark grayish brown (10YR 4/2) moist;
massive; hard, firm, sticky and plastic; visible sec-
“ondary accumulations of carbonates as seams and
mycelia; calcareous; moderately alkaline.

This soil is a variant of the Holderness series because
it is calcareous to the surface, has a Cca horizon that
extends to below a depth of 40 inches, and does not
have an argillic horizon.

The mollic epipedon ranges from 8 to 14 inches in
thickness.

The A horizon has hue of 10YR or 2.5Y, value of 4 or
5 dry and 2 or 3 moist, and chroma of 2 or 3. The B
horizon has hue of 10YR or 2.5Y, value of 5 or 6 dry and
4 or 5 moist, and chroma of 2 or 3. The C horizon has
hue of 10YR or 2.5Y.
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lldefonso series

The lidefonso series consists of deep, well drained
soils that formed in basaltic alluvium and eolian material.
lldefonso soils are on valley sides, hilly mesas, and
benches. Slopes are 6 to 45 percent. The average
annual precipitation is about 14 inches, and the average
annual air temperature is about 46 degrees F.

lidefonso soils are similar to Tridell and Begay soils.
Tridell soils are at higher elevations and have a frigid
temperature regime. Begay soils do not have a Cca
horizon, have less than 35 percent coarse fragments in
the control section, and have a cambic horizon.

Typical pedon of lidefonso stony loam, 6 to 25 percent
slopes, about 2,490 feet east and 300 feet north of the
southwest corner of section 35, T. 7 S., R. 96 W.:

A1—0 to 2 inches; brown (10YR 5/3) stony loam, dark
brown (7.5YR 3/2) moist; weak very fine to medium
granular structure; soft, friable; 20 percent rock frag-
ments (10 percent stones, 5 percent cobbles, and 5
percent gravel); calcareous; mildly alkaline; clear
smooth boundary.

AC—2 to 8 inches; brown (10YR 5/3) stony loam, dark
brown (10YR 4/3) moist; moderate medium suban-
gular blocky structure; slightly hard, friable; 20 per-
cent rock fragments (10 percent stones, 5 percent
cobbles, and 5 percent gravel); calcareous; moder-
ately alkaline; clear smooth boundary.

Cica—8 to 15 inches; white (10YR 8/2) very stony
foam, light gray (10YR 7/2) moist; moderate coarse
subangular blocky structure; slightly hard, friable; 35
percent rock fragments (20 percent stones, 10 per-
cent cobbles, and 5 percent gravel); visible second-
ary calcium carbonate as disseminated lime, lime
nodules, and crusts on bottom of stones; calcare-
ous; moderately alkaline; gradual smooth boundary.

C2ca—15 to 60 inches; white (10YR 8/2) very stony
loam, light gray (10YR 7/2) moist; massive; slightly
hard, friable; 50 percent rock fragments (30 percent
stones, 10 percent cobbles, and 10 percent gravel);
calcium carbonate accumulations as disseminated
lime, lime nodules, and crusts on bottom of rock
fragments; calcareous; moderately alkaline.

Cobbles and gravel cover 10 to 20 percent of the
surface, and stones cover 5 to 10 percent.

The A horizon has hue of 10YR or 7.5YR, value of 5
or 6 dry and 3 or 4 moist, and chroma of 2 or 3. The A
horizon contains 15 to 30 percent rock fragments, of
which more than one-half, by volume, is stones. The C
horizon has hue of 10YR or 7.5YR, value of 7 or 8 dry
and 6 or 7 moist, and chroma of 1 to 3 dry and 1 to 4
moist. The C horizon contains 35 to 60 percent rock
fragments. The content of stones increases with depth.
Small lime nodules are common in the Cca horizon.
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Inchau series

The Inchau series consists of moderately deep, well
drained soils that formed in residuum from shale and
sandstone. Inchau soils are on moderately sloping to
very steep ridges and mountainsides. Slopes are 25 to
40 percent. The average annual precipitation is 18
inches, and the average annual air temperature is about
40 degrees F.

Inchau soils are similar to Jerry and Dateman soils.
Jerry soils contain more than 35 percent clay in the
control section. Dateman soils have a mollic epipedon
more than 17 inches thick and contain more than 35
percent stones in the control section.

Typical pedon of Inchau loam, 25 to 40 percent
slopes, located along the Battlement Creek access road,
about 1,000 feet south and 200 feet west of the north-
east corner of section 26, T. 7 S., R. 95 W.:

O1—1 inch to 0; leaves, twigs, and decomposed
grasses.

A1—0 to 3 inches; grayish brown (10YR 5/2) loam, very
dark brown (10YR 2/2) moist; weak thin platy struc-
ture parting to moderate fine granular; soft, very
friable, neutral; clear smooth boundary.

B1—3 to 11 inches; dark grayish brown (10YR 4/2) light
clay loam, very dark brown (10YR 2/2) moist; mod-
erate fine and medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plas-
tic; few thin patchy clay films on peds; neutral; clear
smooth boundary.

B2t—11 to 18 inches; yellowish brown (10YR 5/4) clay
loam, dark yellowish brown (10YR 4/4) moist; mod-
erate medium subangular blocky structure; hard, fri-
able, sticky and plastic; thin, nearly continuous clay
films; 10 percent shale fragments; neutral; clear
wavy boundary.

B3—18 to 36 inches; yellowish brown (10YR 5/4) gravel-
ly clay loam, dark yellowish brown (10YR 4/4) moist;
weak medium subangular blocky structure; hard, fri-
able, sticky and plastic; few thin patchy clay films;
20 percent small shale fragments; neutral; clear
wavy boundary.

Cr—36 inches; weathered sandstone and shale.

The mollic epipedon generally ranges from 8 to 14
inches in thickness. Depth to paralithic contact ranges
from 21 to 38 inches. These soils are generally leached
throughout.

The A horizon has hue of 2.5Y to 7.5YR, value of 4 or
5 dry and 2 or 3 moist, and chroma of 2 or 3. The B2
horizon has hue of 7.5YR or 10YR, value of 5 or 6 dry
and 4 or 5 moist, and chroma of 2 to 5.
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Irigul series

The Irigul series consists of shallow, well drained soils
that formed in residuum from sandstone and marlstone.
Irigul soils are on upland ridges and mountainsides.
Slopes are 9 to 75 percent. The average annual precipi-
tation is about 20 inches, and the average annual air
temperature is about 40 degrees F.

Irigul soils are similar to Parachute and Starman soils
and are near Rhone, Northwater, Parachute, and Star-
man soils. Parachute soils are 30 to 40 inches deep over
bedrock. Starman soils have a lighter colored surface
layer.

Typical pedon of Irigul channery loam, 9 to 50 percent
slopes, about 1,500 feet north and 850 feet east of the
southwest corner of section 13, T. 5 S, R. 96 W.:

A1—0 to 6 inches; grayish brown (10YR 5/2) channery
loam, dark brown (10YR 3/3) moist; weak medium
platy structure parting to moderate fine granular;
slightly hard, very friable, slightly sticky and slightly
plastic; 20 percent channery rock fragments; neutral;
clear wavy boundary.

C—6 to 17 inches; yellowish brown (10YR 5/4) extreme-
ly channery sandy clay loam, dark yellowish brown
(10YR 4/4) moist; weak medium and fine subangu-
tar blocky structure; slightly hard, friable, sticky and
plastic; 70 percent channery rock fragments; mildly
alkaline; clear wavy boundary.

R—17 to 40 inches; hard fractured sandstone.

Depth to bedrock ranges from 10 to 20 inches. Chan-
nery fragments make up 15 to 35 percent of the surface
layer and as much as 85 percent or more of the underly-
ing material. Reaction is slightly acid to moderately alka-
line.

The A horizon has hue of 2.5Y or 10YR, value of 4 or
5 dry and 2 or 3 moist, and chroma of 2 or 3. The C
horizon has hue of 2.5Y or 10YR.

Jerry series

The Jerry series consists of deep, well drained soils
that formed in alluvium derived from sandstone and
shale. Jerry soils are on mountainsides. Slopes are 12 to
50 percent. The average annual precipitation is about 18
inches, and the average annuai temperature is about 40
degrees F.

Jerry soils are similar to Inchau and Rhone soils.
Inchau soils have less than 35 percent clay in the solum.
Rhone soils have less than 35 percent clay in the solum
and have a mollic epipedon more than 17 inches thick.

Typical pedon of Jerry loam, 12 to 50 percent slopes,
about 450 feet south and 800 feet west of the northeast
corner of section 17, T. 5 S., R. 89 W.:
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O1—1 inch to O; grass, leaves, and twigs in various
stages of decomposition.

A11—0 to 3 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
weak fine granular blocky structure; soft, very friable;
neutral; gradual smooth boundary.

B1—3 to 10 inches; dark grayish brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate fine granular structure; slightly hard, fri-
able; slightly sticky and slightly plastic; 5 percent
gravel; mildly alkaline; abrupt wavy boundary.

B2t—10 to 18 inches; yellowish brown (10YR 5/4)
cobbly heavy clay loam, dark yellowish brown (10YR
4/4) moist; strong medium subangular blocky struc-
ture; very hard, firm, sticky and plastic; 15 percent
cobbles, 5 percent gravel; thick nearly continuous
clay fims on peds; mildly alkaline; gradual wavy
boundary.

B3ca—18 to 40 inches; light brown (7.5YR 6/4) cobbly
clay loam, brown (7.5YR 4/4) moist; moderate
medium subangular blocky structure; very hard, firm,
sticky and plastic; few thin patchy clay films on ped
faces; 20 percent cobbles, 5 percent gravel; visible
calcium carbonate accumulations as concretions
and seams; calcareous; moderately alkaline; gradual
wavy boundary.

Cca—40 to 60 inches; light brown (7.5YR 6/4) cobbly
clay, brown (7.5YR 5/4) moist; massive; very hard,
firm, very sticky and very plastic; 30 percent cob-
bles; secondary calcium carbonate deposits as thin
streaks and small soft concretions; calcareous; mod-
erately alkaline.

The mollic epipedon ranges from 9 to 15 inches in
thickness. Depth to calcareous material ranges from 17
to 30 inches.

The A horizon has hue of 2.5Y to 7.5YR, value of 4 or
5 dry and 2 or 3 moist, and chroma of 1 or 2. It is loam
or stony loam. The B horizon has hue of 10YR or 7.5YR,
value of 5 or 6 dry and 3 to 5 moist, and chroma of 3 or
4. Texture ranges from cobbly clay ioam to cobbly clay.

Kim series

The Kim series consists of deep, well drained soils
that formed in colluvial alluvial outwash from mixed shale
and sandstone. Kim soils are on sloping terraces. Slopes
are 3 to 12 percent. The average annual precipitation is
12 inches, and the average annual air temperature is 46
degrees F.

Kim soils are similar to Nihill and Chilton soils. Nihill
and Chilton soils have more than 35 percent rock frag-
ments in the control section.

Typical pedon of Kim loam, 3 to 12 percent slopes,
about 150 feet west and 150 feet south of the northeast
corner of section 36, T. 5 S,, R. 92 W.:
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Ap—0 to 7 inches; yellowish brown (10YR 5/4) loam,
dark yellowish brown (10YR 3/4) moist; weak fine
platy structure; soft, very friable; calcareous; mildly
alkaline; gradual wavy boundary.

A12—7 to 17 inches; light yellowish brown (10YR 6/4)
loam, dark yellowish brown (10YR 3/4) moist; weak
very fine granular structure; soft, friable, slightly
sticky and slightly plastic; calcareous; moderately al-
kaline; clear wavy boundary.

AC—17 to 26 inches; light brownish gray (10YR 6/2)
loam, dark grayish brown (10YR 5/2) moist; weak
medium subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; calcareous;
moderately alkaline; clear wavy boundary.

C1—26 to 36 inches; light brownish gray (10YR 6/2)
loam, grayish brown (10YR 5/3) moist; weak fine
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; 10 percent cobbles
and sandstone fragments; calcareous; moderately
alkaline; clear wavy boundary.

C2—36 to 60 inches; light brownish gray (10YR 6/2)
loam, grayish brown (10YR 5/2) moist; massive;
slightly hard, friable; 10 percent cobbles and sand-
stone fragments; calcareous; moderately alkaline.

The A horizon has hue of 10YR or 7.5YR, value of 5
to 6 dry and 3 to 5 moist, and chroma of 2 to 4. The C
horizon has hue of 10YR or 7.5YR, value of 5 to 7 dry
and 4 to 6 moist, and chroma of 2 to 4. Some visible
lime concretions are found intermittently throughout this
horizon in many places.

Lamphier series

The Lamphier series consists of deep, well drained
soils that formed in residuum from sandstone and shale.
Lamphier soils are on fans and mountainsides. Slopes
are 15 to 50 percent. The average annual precipitation is
20 inches, and the average annual air temperature is 40
degrees F.

Lamphier soils are similar to Dateman and Detra soils.
Dateman soils contain more than 35 percent coarse
fragments in the solum. Detra soils have a frigid tem-
perature regime.

Typical pedon of Lamphier loam, 15 to 50 percent
slopes, about 2,500 feet north and 1,000 feet east of the
southwest corner of section 21, T. 5 S., R. 89 W.:

0O1—1 inch to 0; grasses, leaves, and twigs in various
stages of decomposition.

A11—0 to 4 inches; dark reddish brown (5YR 3/2) loam,
dark reddish brown (5YR 2/2) moist; weak fine
granular structure; soft, very friable, slightly sticky
and slightly ptastic; slightly acid; gradua! smooth
boundary.

A12—4 to 12 inches; dark reddish brown (S5YR 3/2)
loam, dark reddish brown (5YR 2/2) moist; weak
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fine subangular blocky structure; soft, very friable,
slightly sticky and slightly plastic; 5 to 10 percent
gravel; neutral; clear wavy boundary.

AC—12 to 30 inches; dark reddish brown (5YR 3/2)
loam, dark reddish brown (5YR 2/2) moist; moder-
ate medium subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic; 10
percent gravel; neutral; clear smooth boundary.

C2—30 to 45 inches; dark reddish brown (5YR 4/2)
loam, dark reddish brown (5YR 3/2) moist; weak
medium subangular blocky structure; slightly hard,
very friable, slightly sticky and slightly plastic; 10
percent gravel, neutral; gradual smooth boundary.

C3—45 to 60 inches; reddish brown (5YR 4/2) loam,
dark reddish brown (5YR 3/2) moist; massive; slight-
ly hard, very friable, slightly sticky and slightly plas-
tic; 15 percent gravel; neutral.

The mollic epipedon ranges from 16 to more than 40
inches in thickness.

This soil has hue of 5YR or 7.5YR, value of 3 to 5 dry
and 2 or 3 moist, and chroma of 2 or 3.

Lazear series

The Lazear series consists of shaliow, well drained
soils that formed in residuum from sandstone and shale.
Lazear soils are on moderately sloping to very steep
hillsides and mesa breaks. Slopes are 6 to 65 percent.
The average annual precipitation is 12 inches, and the
average annual air temperature is 48 degrees F.

Lazear soils are similar to Chilton and Nihill soils. Chil-
ton and Nihill soils contain more than 35 percent coarse
fragments in the control section and are deep.

Typical pedon of Lazear gravelly loam, 6 to 65 percent
slopes, about 1,640 feet east of the center of section 25,
T.6S.,R. 92 W.:

A1—0 to 4 inches; grayish brown (10YR 5/2) gravelly
loam, dark grayish brown (10YR 4/2) moist; moder-
ate fine granular structure; soft, friable; 20 percent
gravel, 5 percent cobbles; calcareous; strongly alka-
line; clear smooth boundary.

C—4 to 16 inches; light brownish gray (10YR 6/2)
cobbly loam, dark grayish brown (10YR 4/2) moist;
massive; slightly hard, friable; 20 percent cobbles,
10 percent gravel; calcareous; strongly alkaline;
abrupt wavy boundary.

R—16 inches; calcareous shale and sandstone bedrock.

The A horizon has hue of 7.5YR or 10YR, value of 5
or 6 dry and 4 or 5 moist, and chroma of 2 or 3. It
ranges from gravelly loam to stony loam. The C horizon
has hue of 7.5YR or 10YR, value of 6 or 7 dry and 4 or
5 moist, and chroma of 2 or 3. In places, lime forms
small concretions and filaments in the C horizon.
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Limon series

The Limon series consists of deep, well drained soils
that formed in alluvium derived from shale. Limon soils
are on alluvial fans. Slopes are 3 to 12 percent. The
average annual precipitation is about 14 inches, and the
average annual air temperature is about 48 degrees F.

Limon soils are similar to the Dollard and Heldt soils.
Dollard soils have a frigid temperature regime. Heldt
soils have an argillic horizon.

Typical pedon of Limon silty clay loam, 3 to 12 percent
slopes, 2,900 feet west and 550 feet south of the north-
east corner of section 10, T. 5 8., R. 92 W.:

A1—0 to 5 inches; light brownish gray (2.5Y 6/2) light
silty clay loam, dark grayish brown (2.5Y 4/2) moist;
weak fine granular structure; slightly hard, friable,
slightly sticky and slightly plastic; calcareous; moder-
ately alkaline; clear smooth boundary.

AC—5 to 11 inches; light brownish gray (2.5Y 6/2) heavy
silty clay loam, dark grayish brown (2.5Y 4/2) moist;
weak medium subangular blocky structure parting to
weak fine granular; hard, friable, slightly sticky and
slightly plastic; calcareous; moderately alkaline; clear
smooth boundary.

C1—11 to 22 inches; light brownish gray (2.5Y 6/2)
heavy silty clay loam, grayish brown (2.5Y 5/2)
moist; weak coarse subangular blocky structure;
hard, firm, sticky and plastic; calcareous; moderately
alkaline; gradual smooth boundary.

Cca—22 to 60 inches; light gray (2.5Y 7/2) heavy silty
clay loam, light brownish gray (2.5Y 6/2) moist; mas-
sive; hard, friable, sticky and plastic; visible calcium
carbonate accumulations as concretions and myce-
lia; calcareous; moderately alkaline.

Cracks more than 0.4 inches wide and 12 inches deep
normally form when soil is dry.

The A horizon has hue of 2.5Y or 5Y, value of 5 or 6
dry and 4 or 5 moist, and chroma of 2 or 3. The C
horizon has hue of 2.5Y or 10YR and value of 6 or 7 dry
and 5 or 6 moist. Calcium sulfate crystals often occur in
the lower portion of this horizon.

Morval series

The Morval series consists of deep, well drained soils
that formed in alluvium derived from basalt and sand-
stone. Morval soils are on mesas and valley sides.
Slopes are 3 to 12 percent. The average annual precipi-
tation is about 15 inches, and the average annual air
temperature is about 44 degrees F.

Morval soils are similar to Detra and Villa Grove soils.
Detra soils have a mollic epipedon more than 17 inches
thick. Villa Grove soils have a calcium carbonate content
of less than 15 percent.
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Typical pedon of Morval loam, 3 to 12 percent slopes,
about 500 feet south of the northeast corner of section
4, T.78,R. 93W.:

A1—0 to 2 inches; brown (7.5YR 5/2) loam, dark brown
(7.5YR 3/2) moist; weak medium platy structure
parting to moderate fine granular; slightly hard, fri-
able; calcareous; mildly alkaline; clear wavy bound-
ary.

A3—2 to 5 inches; brown (7.5YR 5/2) loam, dark brown
(7.5YR 3/2) moist; moderate fine subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; 10 percent gravel; calcareous; mod-
erately alkaline; clear wavy boundary.

B21t—5 to 10 inches; brown (7.5YR 5/2) clay loam, dark
brown (7.5YR 3/2) moist; moderate medium suban-
gular blocky structure; hard, firm, sticky and plastic;
10 percent gravel; common thin clay films on peds;
calcareous; moderately alkaline; clear wavy bound-
ary.

B22tca—10 to 17 inches; light brown (7.5YR 6/4) clay
loam, brown (7.5YR 5/4) moist; moderate medium
subangular blocky structure; hard, firm, sticky and
plastic; 10 percent gravel; common thin clay films on
peds; calcareous; fine irregular lime filaments; mod-
erately alkaline; clear wavy boundary.

B3ca—17 to 27 inches; light brown (7.5YR 6/4) stony
clay loam, brown (7.5YR 5/4) moist; weak moderate
subangular blocky structure; hard, firm, slightly sticky
and slightly plastic; 20 percent stones; calcareous;
medium soft lime concretions; moderately alkaline;
gradual wavy boundary.

Cca—27 to 60 inches; pink (7.5YR 7/4) stony loam, light
brown (7.5YR 6/4) moist; massive; slightly hard, fri-
able, nonsticky and nonplastic; 20 percent stones;
calcareous; medium soft lime concretions; moder-
ately alkaline.

The A horizon has hue of 7.5YR or 10YR, value of 4
or 5 dry and 2 or 3 moist, and chroma of 2 or 3. The B
horizon has hue of 7.5YR or 10YR, value of 5 or 6 dry
and 3 to 5 moist, and chroma of 2 to 4. The C horizon
has hue of 7.5YR or 10YR. Calcium carbonate content
ranges from 15 to 25 percent.

Nihill series

The Nihili series consists of deep, well drained soils
that formed in channery calcareous alluvium. Nihill soils
are on alluvial fans and valley sides. Slopes are 1 to 25
percent. The average annual precipitation is about 13
inches, and the average annual air temperature is about
48 degrees F.

Nihill soils are similar to Chilton soils. Chilton soils are
redder in hue.
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Typical pedon of Nihill channery loam, 6 to 25 percent
slopes, about 1,200 feet south of the northwest corner of
section 21, T.6 S, R. 96 W.:

A1—0 to 4 inches; light gray (10YR 7/2) channery loam,
grayish brown (10YR 5/2) moist; weak medium
granular structure; soft, friable, slightly sticky and
slightly plastic; 20 percent channery fragments; cal-
careous; moderately alkaline; clear smooth bound-
ary.

AC—4 to 11 inches; very pale brown (10YR 7/2) chan-
nery loam, brown (10YR 5/3) moist; moderate
medium granular structure; slightly hard, friable,
sticky and plastic; 30 percent channery fragments;
calcareous; moderately alkaline; gradual smooth
boundary.

C1ca—11 to 18 inches; very pale brown (10YR 7/3) very
channery loam, brown (10YR 5/3) moist; massive;
slightly hard, friable; 40 percent channery fragments;
common visible calcium carbonate nodules and oc-
casionally scattered gypsum crystals in lower part of
horizon; moderately alkaline; gradual wavy boundary.

C2ca—18 to 60 inches; very pale brown (10YR 7/3)
stratified extremely channery sandy loam and loam,
pale brown (10YR 6/3) moist; massive; slightly hard,
friable; 75 percent channery fragments; calcareous;
moderately alkaline.

Channery fragments cover 20 to 50 percent of the
surface. Most coarse fragments in the Cica and C2ca
horizons have thin coatings of calcium carbonate on the
underside and are fragments of sandstone less than 3
inches long and 1/2 to 1 1/2 inches thick; they make up
more than 35 percent of the profile. Reaction is mildly
alkaline to moderately alkaline throughout.

The A and C horizons have hue of 2.5Y to 7.5YR,
value of 5 to 7 dry and 4 to 6 moist, and chroma of 2 to
4 dry and moist.

Northwater series

The Northwater series consists of deep, well drained
soils formed in residuum from sedimentary rock. North-
water soils are on mountainsides. Slopes are 15 to 65
percent. The average annual precipitation is about 20
inches, and the average annual air temperature is about
40 degrees F.

Northwater soils are similar to Rhone soils. Rhone
soils do not have a skeletal control section.

Typical pedon of Northwater loam, 15 to 65 percent
slopes, about 1,000 feet east and 75 feet north of the
southwest corner of section 12, T. 5 S, R. 96 W.:

02—2 inches to 0; organic material.

A11—0 to 10 inches; brown (10YR 4/3) loam, very dark
grayish brown (10YR 3/2) moist; moderate fine
granular structure; soft, very friable, slightly sticky
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and slightly plastic; many fine and very fine roots;
neutral; clear smooth boundary.

A12—10 to 25 inches; dark grayish brown (10YR 4/2)
loam, very dark brown (10YR 2/2) moist; moderate
fine granular structure; slightly hard, very friable,
slightly sticky and slightly plastic; many fine and very
fine roots; 10 percent fragments which are mainly
less than 1 inch in diameter; clear wavy boundary.

B2t—25 to 50 inches; light brown (7.5YR 6/4) very chan-
nery clay loam, dark brown (7.5YR 4/4) moist; mod-
erate medium subangular blocky structure that parts
to moderate fine subangular blocky; hard, friable,
sticky and plastic; common medium and large roots;
common thin clay films and organic coats on peds
and along root channels; 50 percent channery frag-
ments, mostly 3/4 inch to 3 inches long; neutral;
clear wavy boundary.

R—50 inches; fractured sandstone.

Depth to bedrock is more than 40 inches but generally
is less than 60 inches. The mollic epipedon ranges from
20 to 35 inches in thickness. Depth to the top of the
argillic horizon is 24 inches or more. Reaction is slightly
acid to mildly alkaline throughout.

The A horizon has hue of 7.5YR to 2.5Y, value of 4 or
5 dry and 2 or 3 moist, and chroma of 2 or 3. Content of
rock fragments is generally less than 15 percent. The B
horizon has hue of 7.5YR to 2.5Y, value of 6 or 7 dry
and 4 or 5 moist, and chroma of 3 or 4. Content of rock
fragments, which are mostly thin and flat and mainly 3/4
to 3 inches long, ranges from 35 to 65 percent. The C
horizon, where present, has hue of 7.5YR to 2.5Y and
contains as much as 85 percent rock fragments.

Olney series

The Olney series consists of deep, well drained soils
that formed in alluvium derived from sandstone and
shale. Olney soils are on nearly level alluvial fans and
valley sides. Slopes are 1 to 12 percent. The average
annual precipitation is about 14 inches, and the average
annual air temperature is about 48 degrees F.

Olney soils are similar to Potts soils. Potts soils are
less than 35 percent fine and coarser sand in the control
section.

Typical pedon of Olney loam, 3 to 6 percent slopes,
about 1,400 feet north and 100 feet west of the south-
east corner of section 6, T. 6 S., R. 91 W.

Ap—0 to 12 inches; grayish brown (10YR 5/2) loam,
dark grayish brown (10YR 4/2) moist; weak medium
subangular blocky structure parting to weak medium
granular; slightly hard, very friable; neutral, clear
smooth boundary.

B2t—12 to 18 inches; grayish brown (10YR 5/2) sandy
clay loam, dark grayish brown (10YR 4/2) moist;
weak medium prismatic structure parting to moder-
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ate medium subangular blocky; slightly hard, very
friable; common clay films on peds; calcareous;
mildly alkaline; clear smooth boundary.

B3ca—18 to 33 inches; light gray (10YR 7/2) sandy clay
loam, dark grayish brown (10YR 4/2) moist; weak
coarse subangular blocky structure parting to weak
medium subangular blocky; slightly hard, very friable,
visible calcium carbonate as concretions, seams,
and streaks; calcareous; moderately alkaline; clear
wavy boundary.

C1ca—33 to 43 inches; light gray (10YR 7/2) gravelly
sandy clay loam, grayish brown (10YR 5/2) moist;
massive; hard, very friable; 25 percent gravel and
cobbles; visible calcium carbonate as concretions,
seams, and streaks; calcareous; moderately alkaline;
clear wavy boundary.

C2ca—43 to 60 inches; light gray (10YR 7/2) very grav-
elly sandy loam, grayish brown (10YR 5/2) moist;
massive; slightly hard, friable; 30 percent gravel and
10 percent cobbles; visible calcium carbonate as
concretions, seams, and streaks and as coatings on
gravel and cobbles; calcareous; moderately alkaline.

Depth to calcareous material ranges from 10 to 20
inches. The solum ranges from 20 to 35 inches in thick-
ness. The control section averages more than 35 per-
cent fine and coarser sand.

The A horizon has hue of 2.5Y or 10YR, value of 5 or
6 dry and 3 or 4 moist, and chroma of 2 or 3. The B
horizon has hue of 2.5Y or 10YR, value of 5 or 6 dry and
4 or 5 moist, and chroma of 2 to 4. The Cca horizon has
hue of 10YR, value of 7 or 8 dry and 5 or 6 moist, and
chroma of 2 or 3.

Parachute series

The Parachute series consists of moderately deep,
well drained soils that formed in residuum from sand-
stone or marlstone. Parachute soils are on mountain-
sides. Slopes are 5 to 65 percent. The average annual
precipitation is about 20 inches, and the average annual
air temperature is about 40 degrees F.

Parachute soils are similar to Northwater and Rhone
soils. Northwater and Rhone soils are deep.

Typical pedon of Parachute loam, 5 to 30 percent
slopes, 75 feet north and 150 feet west of the southeast
corner of section 25, T. 4 S,, R. 96 W. (fig. 9):

A1—o0 to 5 inches; grayish brown (10YR 5/2) loam, dark
brown (10YR 3/3) moist; weak fine subangular
blocky structure parting to moderate fine granular;
slightly hard, very friable, slightly sticky and slightly
plastic, many fine roots; neutral; clear smooth
boundary.

B21—5 to 13 inches; very dark grayish brown (10YR
3/2) loam, very dark brown (10YR 2/2) moist; mod-
erate medium subangular blocky structure; slightly
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hard, very friable, slightly sticky and slightly plastic;
10 percent fine channery fragments; many fine
roots; neutral; clear smooth boundary.

B22—13 to 18 inches; brown (10YR 5/3) loam, brown
(10YR 4/3) moist; weak medium subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; 10 percent fine and medium chan-
nery fragments; common fine and medium roots;
neutral; clear wavy boundary.

B3—18 to 29 inches; light yellowish brown (10YR 6/4)
extremely channery loam, yellowish brown (10YR
5/4) moist; weak coarse subangular blocky struc-
ture; hard, friable, sticky and plastic; 80 percent
channery fragments mostly 3/4 inch to 3 inches in
size; few medium and fine roots; neutral; clear wavy
boundary.

R—29 inches; hard slightly fractured sandstone and
maristone.

The mollic epipedon ranges from 10 to 15 inches in
thickness. Depth to the lithic contact ranges from 20 to
40 inches. Texture of the control section is typically
loam, but clay content ranges from 18 to 35 percent.
Content of rock fragments, most of which are 3/4 to 3
inches long, range from 35 to 85 percent, by volume.

The A1 and B2 horizons have hue of 7.5YR to 2.5Y,
value of 4 or 5 dry and 2 or 3 moist, and chroma of 2 or
3. The B3 and C horizons, where present, have hue of
7.5YR to 2.5Y, value of 6 or 7 dry and 4 or 5 moist, and
chroma of 3 or 4.

Pena series

The Pena series consists of deep, well drained soils
that formed in calcareous alluvium derived from sand-
stone and shale. Pena soils are on valley sides. Slopes
are 6 to 25 percent. The average annual precipitation is
about 12 inches, and the average annual air temperature
is about 48 degrees F.

The Pena soils are similar to Tridell soils. Tridell soils
have a frigid temperature regime.

Typical pedon of Pena stony loam, 6 to 25 percent
slopes, about 1,300 feet east and 200 feet north of the
southwest corner of section 13, T. 5 S., R. 80 W.:

A1—0 to 6 inches; dark grayish brown (10YR 4/2) stony
loam, very dark grayish brown (10YR 3/2) moist;
weak fine granular structure; loose, very friable; 30
percent large stones and cobbles; mildly aikaline;
clear smooth boundary.

AC—6 to 12 inches; dark grayish brown (10YR 4/2) very
stony loam, very dark grayish brown (10YR 3/2)
moist; weak, fine subangular blocky structure; slight-
ly hard, friable; 40 percent large stones and cobbles;
calcareous; mildly alkaline; gradual smooth bound-
ary.
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C1—12 to 30 inches; very pale brown (10YR 7/3) very
stony sandy loam, brown (10YR 5/3) moist; weak
fine subangular blocky structure; slightly hard, very
friable; 45 percent large stones; calcareous; moder-
ately alkaline; gradual wavy boundary.

C2ca—30 to 60 inches; very pale brown (10YR 8/3) very
stony sandy loam, pale brown (10YR 6/3) moist;
massive; slightly hard, friable; 45 percent large
stones; visible secondary calcium carbonate as fine
seams and soft concretions; calcareous; moderately
alkaline.

Depth to the Cca horizon is 15 to 30 inches. Content
of rock fragments ranges from 35 to 55 percent. The
mollic epipedon ranges from 8 to 16 inches in thickness.

The A haorizon has hue of 10YR or 7.5YR, value of 3
or 4 dry and 2 or 3 moist, and chroma of 2 or 3. The AC
horizon has hue of 10YR or 7.5YR, value of 4 or 5 dry
and 3 or 4 moist, and chroma of 2 to 4. The C horizon
has hue of 10YR or 7.5YR and has more than 15 per-
cent calcium carbonate equivalent.

Potts series

The Potts series consists of deep, well drained soils
that formed in alluvium derived from sandstone, shale, or
basalt. Potts soils are on moderately sloping mesas,
benches, and valley sides. Slopes are 1 to 12 percent.
The average annual precipitation is about 14 inches, and
the average annual air temperature is about 45 degrees
F.

Potts soils are similar to Olney soils. Olney soils have
more than 35 percent fine and coarser sand in the con-
trol section.

Typical pedon of Potts loam, 3 to 6 percent slopes,
1,300 feet north and 1,300 feet west of the southwest
corner of section 3, T. 7 S., R. 92 W.:

A1—0 to 4 inches; brown (7.5YR 5/4) loam, dark brown
(7.5YR 3/2) moist; weak medium platy structure
parting to moderate fine granular; slightly hard, fri-
able; mildly alkaline; clear smooth boundary.

B1—4 to 11 inches; reddish brown (5YR 5/4) heavy
loam, dark reddish brown (5YR 3/4) moist; weak
medium prismatic structure parting to moderate fine
subangular blocky; hard, firm, slightly sticky and non-
plastic; mildly alkaline; clear smooth boundary.

B2t—11 to 20 inches; reddish brown (5YR 5/4) light clay
loam, reddish brown (S5YR 4/3) moist; moderate
medium subangular blocky structure parting to mod-
erate fine subangular blocky; very hard, firm, slightly
sticky and slightly plastic; calcareous; moderately al-
kaline; gradual smooth boundary.

B3ca—20 to 28 inches; reddish brown (5YR 5/4) light
clay loam, reddish brown (5YR 4/4) moist; weak
medium subangular blocky structure parting to mod-
erate fine subangular blocky; hard, firm, slightly
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sticky and nonplastic; common fine round lime con-
cretions; calcareous; strongly alkaline; clear smooth
boundary.

Cca—28 to 60 inches; pinkish white (5YR 8/2) loam,
light reddish brown (5YR 6/4) moist; massive; hard,
firm; visible disseminated calcium carbonate; calcar-
eous; strongly alkaline.

Depth to calcareous material ranges from 9 to 18
inches. In many places, the lower part of the C horizon
has 10 to 15 percent gravel and cobbles. These frag-
ments increase in quantity with depth.

The A horizon has hue of 7.5YR or 5YR, value of 5 or
6 dry and 3 or 4 moist, and chroma of 2 to 4. The B
horizon has hue of 5YR or 2.5YR, value of 5 or 6 dry
and 4 or 5 moist, and chroma of 3 to 5.

Rhone series

The Rhone series consists of deep, well drained soils
that formed in residuum from sandstone and marlstone.
Rhone soils are on mountainsides and ridges. Slopes are
5 to 70 percent. The average annual precipitation is
about 20 inches, and the average annual air temperature
is about 40 degrees F.

Rhone soils are similar to Silas, Northwater, and Para-
chute soils. Silas soils contain 0 to 15 percent rock
fragments throughout. Parachute soils have lithic contact
at a depth of 20 to 40 inches. Northwater soils have an
argillic horizon.

Typical pedon of Rhone loam, 5 to 30 percent slopes,
about 300 feet south and 200 feet east of the northwest
corner of section 13, T. 5 S, R. 96 W.:

A11—0 to 8 inches; brown (10YR 4/3) loam, very dark
grayish brown (10YR 3/2) moist; weak fine granular
structure; soft, very friable, slightly sticky and slightly
plastic; many fine and very fine roots; neutral; clear
wavy boundary.

A12—8 to 15 inches; brown (7.5YR 5/2) sandy clay
loam, dark brown (7.5YR 3/2) moist; moderate
medium subangular blocky structure parting to mod-
erate fine subangular biocky; slightly hard, friable,
slightly sticky and slightly plastic; neutral; clear wavy
boundary.

A13—15 to 28 inches; brown (7.5YR 5/2) sandy clay
loam, dark brown (7.5YR 3/2) moist; moderate
medium subangular blocky structure parting to weak
fine subangular blocky; slightly hard, friable, slightly
sticky and slightly plastic; neutral; clear wavy bound-

ary.
IIC—28 to 52 inches; brown (7.5YR 5/4) very channery
sandy clay loam, dark brown (7.5YR 4/2) moist;
massive; slightly hard, friable, slightly sticky and
slightly plastic; 40 percent channery fragments; neu-
tral; abrupt wavy boundary.
R—52 inches; fractured sandstone bedrock.
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The mollic epipedon is 17 to 40 inches thick. Depth to
bedrock is more than 40 inches but is generally less
than 60 inches. The soil is generally noncalcareous and
neutral, but reaction ranges from slightly acid to mildly
alkaline in the 10- to 40-inch control section. Content of
coarse fragments is up as much as 60 percent in the
lower part of some pedons.

The A horizon has hue of 10YR or 7.5YR, value of 3
to 5 dry and 2 or 3 moist, and chroma of 2 or 3. The C
horizon has hue of 10YR or 7.5YR, value of 4 to 6 dry
and 4 or 5 moist, and chroma of 2 to 4. The IC horizon
is at a depth of 20 to 40 inches. It is generally very
channery sandy clay loam that is 35 to 50 percent chan-
nery fragments.

Silas series

The Silas series consists of deep, moderately well
drained soils that formed in alluvium derived mainly from
sedimentary bedrock. Silas soils are in mountain valley
bottomland. Slopes are 3 to 12 percent. The average
annual precipitation is about 20 inches, and the average
annual air temperature is about 40 degrees F.

Siias soils are similar to Rhone soils. Rhone soils are
on uplands and contain as much as 60 percent channery
fragments in the lower part of some pedons.

Typical pedon of Silas loam, 3 to 12 percent slopes,
NE1/4SW1/4, section 35, T. 4 S., R. 96 W.:

A11—0 to 14 inches; very dark grayish brown (10YR
3/2) loam, very dark brown (10YR 2/2) moist; weak
medium platy structure parting to moderate fine
granular; soft, very friable, slightly sticky and slightly
plastic; mildly alkaline; clear smooth boundary.

A12—14 to 41 inches; very dark gray (10YR 3/1) loam,
black (10YR 2/1) moist; weak coarse subangular
blocky structure parting to moderate fine granular;
slightly hard, friable, slightly sticky and slightly plas-
tic; mildly alkaline; gradual smooth boundary.

C—41 to 60 inches; very dark grayish brown (10YR 3/2)
loam, very dark brown (10YR 2/2) moist; weak
coarse subangular blocky structure parting to mod-
erate medium granular; slightly hard, very friable,
slightly sticky and slightly plastic; mildly alkaline.

Content of coarse fragments ranges from 5 to 15
percent throughout; they are fine channery fragments.
Reaction is neutral to mildly alkaline throughout. Strati-
fied lenses of fine sandy loam, silt loam, and clay loam
are common throughout.

The A and C horizons have hue of 10YR or 2.5Y,
value of 3 to 5 dry and 2 or 3 moist, and chroma of 1 or
2.
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Starman series

The Starman series consists of shallow, well drained
soils that formed in residuum from sandstone and mari-
stone. Starman soils are on ridge crests and mountain-
sides. Slopes are 5 to 50 percent. The average annual
precipitation is about 20 inches; however, prevailing
winds sweep most of the snow cover off these areas in
the winter. The effective precipitation comes as showers
in summer and fall and amounts to about 10 inches. The
average annual air temperature is about 40 degrees F.

Starman soils are similar to Irigul soils. Irigul soils have
a mollic epipedon.

Typical pedon of Starman channery loam, 5 to 50
percent slopes, about 50 feet west and 1,600 feet north
of the southeast corner of section 35, T. 5 S, R. 94 W.:

A1—0 to 3 inches; brown (10YR 5/3) channery loam,
dark brown (10YR 4/3) moist; weak medium granu-
lar structure; soft, friable, slightly sticky and slightly
plastic; 30 percent channery fragments; calcareous;
moderately alkaling; clear wavy boundary.

AC—3 to 7 inches; pale brown (10YR 6/3) extremely
channery loam, brown (10YR 4/3) moist; weak
medium granular structure; slightly hard, friable,
slightly sticky and slightly plastic; 70 percent chan-
nery fragments; calcareous; moderately alkaline;
clear wavy boundary.

Cca—7 to 13 inches; very pale brown (10YR 7/3) ex-
tremely channery loam, pale brown (10YR 6/3)
moist; massive; slightly hard, friable, slightly sticky
and slightly plastic; 75 percent channery fragments
and flagstones that are thinly crusted with second-
ary lime; calcareous; strongly alkaline; abrupt wavy
boundary.

R—13 inches; hard Green River shale.

Depth to lithic contact is 10 to 20 inches. Reaction
ranges from moderately alkaline to strongly alkaline.
Rock fragments make up 20 to 35 percent of the A
horizon and are mostly fine channery fragments. Rock
fragments make up 65 to 75 percent of the AC and Cca
horizons and are mostly 3/4 to 3 inches long. The per-
centage of coarse fragments larger than 3 inches in-
creases near the lithic contact.

The A horizon has hue of 7.5YR to 2.5Y, value of 5 or
6 dry and 3 or 4 moist, and chroma of 2 or 3 dry and
moist. The AC horizon has hue of 7.5YR to 2.5Y, value
of 6 or 7 dry and 4 to 6 moist, and chroma of 2 or 3 dry
and moist. The Cca horizon has hue of 7.5YR to 2.5Y,
value of 6 or 7 dry and 4 to 6 moist, and chroma of 3 or
4 dry and moist. The Cca horizon has lime coatings on
rock fragments.
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Tanna series

The Tanna series consists of moderately deep, well
drained soils that formed in weathered shale. Tanna
soils are on mountainsides. Slopes are 25 to 45 percent.
The average annual precipitation is about 17 inches, and
the average annual air temperature is about 43 degrees
F.

Tanna soils are similar to Holderness Variant and
Morval soils. Holderness Variant soils are deep. Morval
soils have less than 35 percent clay in the solum and
are deep.

Typical pedon of Tanna silty clay loam, 25 to 45 per-
cent slopes, about 700 feet north and 300 feet east of
the southwest corner of section 12, T. 4 S., R. 94 W.

A1—0 to 5 inches; grayish brown (10YR 5/2) light silty
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate fine granular structure; slightly hard,
friable, slightly sticky and slightly plastic; neutral;
clear smooth boundary.

A3—5 to 9 inches; grayish brown (2.5Y 5/2) heavy silty
clay loam, very dark grayish brown (2.5Y 3/2) moist;
moderate fine subangular blocky structure; hard, fri-
able, sticky and slightly plastic; calcareous; mildly
alkaline; clear smooth boundary.

B2t—9 to 16 inches; light grayish brown (2.5Y 6/2) clay,
dark grayish brown (2.5Y 4/2) moist; moderate
medium prismatic structure parting to moderate fine
angular blocky; hard, firm, sticky and plastic;
common moderately thick clay films on ped faces;
calcareous; moderately alkaline; clear wavy bound-
ary.

B3ca—16 to 24 inches; light gray (2.5Y 7/2) heavy silty
clay loam, grayish brown (2.5Y 5/2) moist; moderate
to weak subangular blocky structure; hard, firm,
sticky and plastic; few thin clay films on ped faces;
calcareous; secondary calcium carbonate accumula-
tions as seams; moderately alkaline; clear wavy
boundary.

C1—24 to 30 inches; light gray (2.5Y 7/2) channery clay
loam, grayish brown (2.5Y 5/2) moist; massive;
hard, firm, sticky and slightly piastic; 20 percent
channery fragments; calcareous; moderately alka-
line; clear wavy boundary.

C2r—30 to 50 inches; weathered shale and fine grained
sandstone.

Depth to paralithic contact ranges from 20 to 40
inches. The mollic epipedon ranges from 7 to 16 inches
in thickness.

The A horizon has hue of 10YR or 2.5Y, value of 4 or
5 dry and 2 or 3 moist, and chroma of 2 or 3. The B
horizon has hue of 2.5Y or 10YR, value of 5 to 7 dry and
3 to 5 moist, and chroma of 2 to 4. The C horizon has
hue of 2.5Y or 10YR.
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Tridell series

The Tridell series consists of deep, well drained soils
that formed in alluvium derived from basalt and sand-
stone. Tridell soils are on sides of mesas and on fans.
Slopes are 6 to 25 percent. The average annual precipi-
tation is about 15 inches, and the average annual air
temperature is about 44 degrees F.

Tridell soils are similar to Pena soils. Pena soils have
a mesic temperature regime.

Typical pedon of Tridell stony loam, 6 to 25 percent
slopes, about 2,440 feet west and 875 feet north of the
southeast corner of section 8, T. 7 S., R. 91 W.:

A1—0 to 10 inches; brown (7.5YR 4/2) stony loam, dark
brown (7.5YR 3/2) moist; weak fine granular struc-
ture; soft, very friable, slightly sticky and slightly
plastic; 10 percent stones; calcareous; moderately
alkaline; clear wavy boundary.

ACca—10 to 21 inches; brown (7.5YR 4/4) very stony
loam, brown (7.5YR 4/2) moist; weak medium
granular structure; slightly hard, very friable, slightly
sticky and slightly plastic; 45 percent stones; soft
rounded concretions of secondary calcium carbon-
ate; calcareous; moderately alkaline; clear wavy
boundary.

Cca—21 to 60 inches; pinkish white (7.5YR 8/2) very
stony loam, pinkish gray (7.5YR 6/2) moist; massive;
soft, very friable; 50 percent stones; well disseminat-
ed secondary calcium carbonate throughout horizon
and common soft rounded concretions of secondary
lime; calcareous; moderately alkaline.

The mollic epipedon ranges from 10 to 14 inches in
thickness.

The A horizon has hue of 7.5YR or 10YR, value of 4
or 5 dry and 2 or 3 moist, and chroma of 2 or 3. The AC
horizon has hue of 7.5YR or 10YR, value of 4 or § dry
and 3 or 4 moist, and chroma of 2 to 4. The C horizon
has hue of 7.5YR or 10YR. Calcium carbonate equiva-
lent of the Cca horizon ranges from 15 to 30 percent.

Vale series

The Vale series consists of deep, well drained soils
that formed in calcareous eolian material. Vale soils are
on gently sloping mesas, terraces, and alluvial fans.
Slopes are 3 to 25 percent. The average annual precipi-
tation is about 14 inches, and the average annual air
temperature is about 48 degrees F.

Vale soils are similar to Ascalon soils. Ascalon soils
contain less silt in the control section.

Typical pedon of Vale silt loam, 3 to 25 percent
slopes, near the southwest corner of section 8, T. 6 S,,
R. 91 W.:
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Ap—0 to 7 inches; brown (7.5YR 4/2) silt loam, dark
brown (7.5YR 3/2) moist; weak medium platy struc-
ture parting to moderate fine granular; slightly hard,
very friable, slightly sticky and nonplastic; neutral;
clear smooth boundary.

B1—7 to 11 inches; brown (7.5YR 4/2) silt loam, dark
brown (7.5YR 3/2) moist; weak medium prismatic
structure parting to moderate fine subangular blocky;
hard, friable, slightly sticky and slightly plastic; neu-
tral; clear wavy boundary.

B21t—11 to 18 inches; brown (7.5YR 5/2) silty clay
loam, brown (7.5YR 4/2) moist; moderate to coarse
subangular blocky structure; hard, firm, sticky and
slightly plastic; thin nearly continuous clay films; neu-
tral; clear wavy boundary.

B22t—18 to 26 inches; brown (7.5YR 5/4) silty clay
loam, brown (7.5YR 4/4) moist; moderate medium
prismatic structure parting to moderate medium su-
bangular blocky; hard, firm, sticky and slightly plas-
tic; thin continous clay films; calcareous; mildly alka-
line; clear wavy boundary.

B3ca—26 to 40 inches; pink (7.5YR 7/4) silt loam,
brown (7.5YR 5/4) moist; weak medium subangular
blocky structure; slightly hard, friable, slightly sticky
and slightly plastic; thin patchy clay films on vertical
faces of peds; calcium carbonate accumulations as
thin seams and a few medium lime concretions;
calcareous; moderately alkaline; clear wavy bound-
ary.

Cca—40 to 60 inches; pink (7.5YR 8/4) silt loam, light
brown (7.5YR 6/4) moist; massive; slightly hard,
very friable, slightly sticky and nonplastic; few
medium concretions of lime; calcareous; moderately
alkaline.

The mollic epipedon ranges from 10 to 15 inches in
thickness. This soil is usually leached to a depth of 10 to
20 inches.

The A horizon has hue of 7.5YR or 10YR, value of 3
or 4 dry and 2 or 3 moist, and chroma of 2 or 3. The B
horizon has hue of 5YR or 7.5YR, value of 4 to 6 dry
and 3 to 4 moist, and chroma of 2 to 4. The C horizon
has hue of 5YR or 7.5YR. It commonly has small lime
concretions throughout the horizon.

Villa Grove series

The Villa Grove series consists of deep, well drained
soils that formed in mixed alluvium derived from sand-
stone, shale, and basalt. Villa Grove soils are on alluvial
fans and mountainsides. Slopes are 15 to 30 percent.
The average annual precipitation is about 16 inches, and
the average annual air temperature is about 44 degrees
F.

Villa Grove soils are similar to Holderness and Morval
soils. Holderness soils have more than 35 percent clay
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in the solum. Morval soils have 15 to 25 percent calcium
carbonate equivalent.

Typical pedon of Villa Grove loam, 15 to 30 percent
slopes, about 1,000 feet east and 200 feet south of
center of section 15, T. 7 S,, R. 95 W.:

A1—0 to 4 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; moderate
fine subangular blocky structure; slightly hard, fri-
able; 5 percent gravel and cobbles; mildly alkaline;
clear smooth boundary.

B2t—4 to 15 inches; brown (10YR 4/3) clay loam, very
dark grayish brown (10YR 3/2) moist; moderate
medium subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; thin, nearly con-
tinuous clay films on peds; 5 percent gravel and
cobbles; calcareous; mildly alkaline; clear smooth
boundary.

B3ca—15 to 48 inches; brown (10YR 5/3) loam, brown
(10YR 4/3) moist; moderate medium subangular
blocky structure; hard, friable; 5 to 10 percent gravel
and cobbles; calcium carbonate accumulations as
soft seams; calcareous; moderately alkaline; gradual
smooth boundary.

Cca—48 to 60 inches; pale brown (10YR 6/3) loam,
brown (10YR 5/3) moist; massive; slightly hard, very
friable; 5 to 10 percent gravel and cobbles; calcium
carbonate accumulations as soft concretions; calcar-
eous; moderately alkaline.

Calcium carbonate equivalent is less than 15 percent.

The A horizon has hue of 10YR or 7.5YR, value of 4
or 5 dry and 2 or 3 moist, and chroma of 2 or 3. The B
horizon has hue of 10YR or 7.5YR, value of 4 or 5 dry
and 3 or 4 moist, and chroma of 2 or 3. The C horizon
has hue of 10YR or 7.5YR.

Wann series

The Wann series consists of deep, somewhat poorly
drained soils that formed in alluvium derived from sand-
stone and shale. Wann soils are on low terraces and
valley bottom land. Slopes are 1 to 3 percent. The aver-
age annual precipitation is about 12 inches, and the
average annual air temperature is about 48 degrees F.

Wann soils are not similar to any other soils in this
survey area.

Typical pedon of Wann sandy loam, 1 to 3 percent
slopes, about 1,320 feet west and 2,640 feet south of
the northeast corner of section 11, T. 6 S, R. 93 W.:

Ap—o0 to 8 inches; dark grayish brown (10YR 4/2) sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak medium subangular blocky structure parting to
moderate fine granular; soft, very friable; few very
fine white (10YR 8/2) salt accumulations; calcare-
ous; mildly alkaline; clear smooth boundary.
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A12—8 to 12 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; few fine distinct yellowish brown (10YR 5/8)
mottles; weak medium subangular blocky structure
parting to moderate fine granular; slightly hard, fri-
able; calcareous; moderately alkaline; clear smooth
boundary.

C1—12 to 17 inches; light brownish gray (10YR 6/2) fine
sandy loam, dark grayish brown (10YR 4/2) moist;
few fine distinct yellowish brown (10YR 5/8) mottles;
massive; soft, very friable; calcareous; moderately
alkaline; clear smooth boundary.

C2—17 to 36 inches; light brownish gray (10YR 6/2)
sandy loam, dark grayish brown (10YR 4/2) moist;
many distinct yellowish brown (10YR 5/8) mottles;
massive; soft, very friable; calcareous; moderately
alkaline; gradual smooth boundary.

C3—36 to 60 inches; light brownish gray (10YR 6/2)
coarse sandy loam, dark grayish brown (10YR 4/2)
moist; many distinct yellowish brown (10YR 5/8)
mottles; massive; loose, very friable; calcareous;
moderately alkaline.

The A horizon has hue of 10YR, value of 4 or 5 dry
and 2 or 3 moist, and chroma of 1 or 2. The C horizon
has hue of 10YR or 2.5Y, value of 6 or 7 dry and 4 or 5
moist, and chroma of 2 or 3. Thin lenses of stratified
sand and silts occur intermittently in the C horizon.

Zoltay series

The Zoltay series consists of deep, well drained soils
that formed in alluvium derived from sandstone and
shale. Zoltay soils are on fans and mountainsides.
Slopes are 15 to 30 percent. The average annual pre-
cipitation is about 16 inches, and the average annual
temperature is about 44 degrees F.

Zoltay soils are similar to Detra, Holderness Variant,
and Tanna soils. Detra soils have less than 35 percent
clay in the solum. Holderness Variant and Tanna soils
have a mollic epipedon less than 17 inches thick.

Typical pedon of Zoltay loam, 15 to 30 percent slopes,
about 500 feet north and 300 feet east of section 15, T.
7S.,R. 95 W.:

A11—0 to 3 inches; dark grayish brown (10YR 4/2)
loam, very dark brown (10YR 2/2) moist; weak fine
granular structure; slightly hard, very friable; neutral;
clear smooth boundary.

A12—3 to 19 inches; dark grayish brown (10YR 4/2)
loam, very dark brown (10YR 2/2) moist; weak fine
subangular blocky structure; slightly hard, friable; 10
percent gravel and cobbles; neutral; clear smooth
boundary.

B21t—19 to 23 inches; brown (7.5YR 4/2) cobbly clay
loam, dark brown (7.5YR 3/2) moist; moderate
medium subangular blocky structure; hard, firm,
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slightly sticky and slightly plastic; 20 percent cob-
bles; common thin clay films on peds; neutral; grad-
ual smooth boundary.

B22t—23 to 36 inches; brown (7.5YR 5/2) cobbly clay,
brown (7.5YR 4/2) moist; strong medium angular
blocky structure; hard, firm, sticky and plastic; 20
percent cobbles; common moderately thick clay
films on peds; mildly alkaline; gradual wavy bound-
ary.

B3ca—36 to 54 inches; pinkish gray (7.5YR 6/2) cobbly
clay, brown (7.5YR 4/2) moist; moderate medium
angular blocky structure; very hard, firm, sticky and
plastic; 20 percent cobbles; common moderately
thick clay films on peds; few fine irregular rounded
filaments of lime; calcareous; mildly alkaline; gradual
wavy boundary.

Cca—54 to 60 inches; pinkish gray (7.5YR 6/2) cobbly
clay, brown (7.5YR 5/2) moist; massive; hard, firm,
slightly sticky and slightly plastic; 25 percent cob-
bles; common medium rounded lime concretions;
calcareous; moderately alkaline.

The mollic epipedon ranges from 16 to 40 inches in
thickness. Rock fragments range from 2 to 10 inches in
diameter.

The A horizon has hue of 10YR or 7.5YR, value of 4
or 5 dry and 2 or 3 moist, and chroma of 2 or 3. The B
horizon has hue of 10YR or 7.5YR, value of 4 to 6 dry
and 3 or 4 moist, and chroma of 2 or 3. The C horizon
has hue of 10YR or 7.5YR. Calcium carbonate content is
less than 15 percent in the C horizon.

Classification of the soils

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Readers interested in further details about the
system should refer to “Soil taxonomy” (8).

The system of classification has six categories. Begin-
ning with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series. In
this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected
for the higher categories are the result of soil genesis or
of factors that affect soil genesis. In table 16, the soils of
the survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of
dominant soil-forming processes that have taken place.
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Each order is identified by a word ending in so/. An
example is Entisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syliahle in the name of a suborder indicates the
order. An example is Aquent (Agu, meaning water, plus
ent, from Entisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons;
soil moisture and temperature regimes; and base status.
Each great group is identified by the name of a suborder
and a prefix that suggests something about the proper-
ties of the soil. An example is Haplaquents (Hap/, mean-
ing simple horizons, plus aguent, the suborder of Enti-
sols that have an aquic moisture regime).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other
orders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Haplaquents.

FAMILY. Families are established within a subgroup on
the basis of similar physical and chemical properties that
affect management. Among the properties considered in
horizons of major biological activity below plow depth are
particle-size distribution, mineral content, temperature
regime, thickness of the soil penetrable by roots, consis-
terice, moisture equivalent, soil slope, and permanent
cracks. A family name consists of the name of a sub-
group and a series of adjectives. The adjectives are the
class names for the soil properties used as family differ-
entiae. An example is fine-loamy, mixed, nonacid, mesic,
Typic Haplaguents.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, consis-
tence, and mineral and chemical composition.

Soil formation

By Donald J. Murray, soil scientist, Soil Canservation Service.

This section describes the five major factors of soil
formation and explains how these factors affect the soils
of the Rifle Area.
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Soil is a naturally occuring body at the surface of the
earth. ts characteristics result from action of the envi-
ronment on geologic parent material. The characteristics
of the soil at any given point are determined by the
interaction of parent material, climate, relief, living organ-
isms, and time. The soil differs from place to place,
depending on the maturity and intensity of the factors
that controlled its development,

Parent material

The soils of the Rifle Area formed in many types of
parent material. The area is part of the White River uplift
with a major reverse fault {the Grand Hogback) bisecting
the area in a northwesterly direction. The combination of
faulting, thrusting, and normal erosion has profoundly
affected the materials available for soil formation. Sever-
al different geologic formations are exposed in the Rifle
Area.

The northwestern part of the survey area is dominated
by the Roan Plateau. This plateau consists of the Uinta
Formation of the Eocene period. This formation consists
of semiconsolidated shales that contain significant
amounts of oil shale. These shales are easily weathered
and produce loamy soils. Northwater and Roan soils are
deep and contain many channery fragments in the sub-
soil. Both soils are on ridges and mountainsides. Para-
chute soils are moderately deep and are on ridges and
concave mountainsides. Irigul and Starman soils are very
channery throughout, are shallow to bedrock, and are on
ridge crests. Silas soils are on bottom land in narrow
mountain valleys and are deep, dark colored and gener-
ally loamy.

South of the Roan Plateau and west of the Grand
Hogback, the Wasatch Formation of Paleocene age
dominates the landscape. This formation underlies the
Uinta Formation. The area is characterized by gently to
moderately sloping valleys and fans draining into the
Colorado River. Near Battlement Mesa, in the southwest
corner of the survey area, are many small mesa rem-
nants underlain by basaltic cobbles that are commonly
covered by eolian material. Scils that formed from Wa-
satch shale are generally loamy to silty or clayey. Arvada
and Heldt soils are generally clay to silty clay and are on
gently sloping to strongly sloping ailuvial fans and ter-
races. Cushman and Lazear soils are on hilly to very
steep mountainsides and are generally loam to stony
loam. Cushman soils are moderately deep and concave.
Lazear soils are shaliow and are on the more convex
parts of the landscape and mesa breaks. Dollard soils
are associated with Rock outcrop and formed in clayey
residuum. They are moderately deep and are on moder-
ately steep to steep hills and mountainsides. lidefonso
soils are deep and formed in basaltic alluvium on sides
of foothills and mesas. Typically, they range from stony
loam to very stony loam. On the mesa tops, eolian de-
posits of calcareous loess are common. Vale and Potts
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soils formed in these deposits and are generally loam to
silty clay loam or silt loam.

In the southwestern part of the survey area are the
remnants of a basalt flow from the Battlement Mesa
area. In this area, a basalt cap covered or covers the
Wasatch shale. Cochetopa and Jerry soils formed in
alluvium derived from basalt and shale and range from
stony loam to stony clay loam and stony clay. Bucklon
and Inchau soils formed in shale residuum, are shallow
and moderately deep over shale, and range from chan-
nery loam to clay loam or gravelly clay loam.

The Grand Hogback is composed primarily of Mesa
Verde sandstone and shale of the Upper Cretaceous
period. The Williams Fork and lles members of this for-
mation are dominant, along with some of the lower part
of the Mesa Verde group such as Mancos shale. Asca-
lon and Pena soils are deep and formed in alluvium
derived from sandstone on sloping fans and valley sides.
They range from fine sandy loam or stony loam to sandy
clay loam or stony sandy loam. Lamphier soils are deep,
dark soils that formed in residuum from sandstone and
shale on steep fans and mountainsides. Typically, they
are loamy throughout. Cimarron and Tanna soils are
deep and moderately deep and formed in dark shale on
mountainsides. They range from loam or silty clay loam
to silty clay loam or silty clay.

East of the Grand Hogback around Glenwood Springs,
the area is dominated by Maroon sandstone of the Per-
mian epoch. Arie and Ansari soils are moderately deep
and shallow and formed in red sandstone on sloping
fans and mountainsides. They range from loam or stony
loam to very stony loam. Detra and Chilton soils are
deep and formed in red sandstone on rolliing fans and
valley sides. They range from fine sandy loam or chan-
nery loam to fine sandy clay loam or channery sandy
loam.

The Colorado and Roaring Fork Rivers are the major
drainageways in the Area and the chief sources of allu-
vium. Atencio and Azeltine soils formed in red alluvium
along the Roaring Fork River. They are deep and are
sandy loam or gravelly sandy clay loam over gravel and
cobbles. Olney and Kim soils formed in alluvium from the
Colorado River around Rifle and Silt. These soils are
deep and range from loam to sandy clay loam or fine
sandy loam.

Climate

The climate of the Rifle Area varies widely with the
difference in elevation. As elevation increases, precipita-
tion increases and temperature decreases.

Through its influence on vegetation, the rate of biologi-
cal activity, and the physical and chemical weathering of
parent material, climate has been very important in the
development of soils of this area. The amount of precipi-
tation and the variation in temperature contribute to the

73

accumulation of organic matter, the physical movement
of substances, and rates of chemical processes.

Grand Valley, in the western part of the survey area, is
along the Colorado River at an elevation of 4,950 feet.
The average annual precipitation there ranges from 10 to
12 inches, and the average annual air temperature is
about 48 degrees F. Because of the warm temperatures
and the small amount of moisture, the soils of this area
tend to have small amounts of organic matter, light color,
and a high concentration of salts and calcium carbonate
at or near the surface.

Sunlight Peak is the highest point in the survey area,
10,600 feet. Precipitation ranges from 20 to 24 inches,
and the average annual air temperature is about 36
degrees F. The soils of this area are characterized by
large amounts of organic matter, dark color, and a gen-
erally leached condition of salts and carbonates.

Plants and animals

Plants, micro-organisms, and earthworms and other
animals on or in the soil influence soil formation. The
kinds of plants and animals at any place are controlled
by temperature and moisture and by the physical and
chemical characteristics of the soil.

The native vegetation on this area ranges from salt-
tolerant grasses and shrubs along the Colorado River to
mixed grasses and shrubs on the uplands and mesas to
deciduous and coniferous woodland in the high moun-
tains. Communities of grasses and shrubs are the most
extensive types and have had the greatest affect on soil
formation. Plant roots provide aeration and permeability
to the soil. When organic matter decays, it supplies nutri-
ents to the soil and further enhances plant growth.

Soils under conifers at the higher elevations tend to be
more acid than those under deciduous trees. There also
has been some translocation of clays and organic com-
pounds.

Animals affect the soils of this area somewhat less
than plants do. Some mixing by rodents and earthworms
is common in all soils but has not resulted in any drastic
changes in soil characteristics. Worm casts are common
in more moist soils, and ants have caused some mound-
ing. Overgrazing by livestock and wildlife is currently af-
fecting soil formation.

Relief

Major differences in elevation cause differences in cli-
mate which account for significant variations in soil for-
mation. Relief also influences soil formation by its control
of runoff. Distinct differences in relief are associated with
relatively minor differences in slope, landform, and
aspect within a given landscape.

In dry areas, a slight difference in moisture supply will
mean a difference in vegetation and changes in the soil
formation process. A soil that formed in depressions,
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where runoff concentrates, is usually darker colored and
has a better developed profile than convex soils.

On steeper slopes, aspect has a very pronounced
affect on soil formation. Generally, north-facing soils are
darker colored, cooler, more deeply leached, and drasti-
cally different in vegetation than south-facing soils in the
same area.

Low-lying soils are greatly influenced by runoff from
surrounding steeper soils and by material deposited by
nearby streams and rivers. Occasional flooding has also
influenced parent material.

Time

The formation of a soil requires time. The length of
time depends on the other soil forming factors. The
degree of development is evaluated on the basis of soil
characteristics rather than the length of time the soil has
been forming. Characteristics used to determine the
degree of development are structure in the subsoil, evi-
dence of downward clay movement, and thickness of the
solum.

The horizons of older soils are normally more distinct
than those of younger soils. In the Rifle Area, Etoe and
Northwater soils show distinct horizons and a zone of
clay accumulation. Potts soils show leaching of calcium
carbonate from the surface layer.

Younger soils such as Silas and Irigul may be leached
but show very littie other horizon development.
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Glossary

Aggregate, soil. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alkali (sodic) soil. A soil having so high a degree of
alkalinity (pH 8.5 or higher), or so high a percentage
of exchangeable sodium (15 percent or more of the
total exchangeable bases), or both, that plant
growth is restricted.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim. An area difficult to reclaim after the re-
moval of soil for construction and other uses. Reve-
getation and erosion control are extremely difficult.

Available water capacity (available moisture capac-
ity). The capacity of soils to hold water avaitable for
use by most plants. it is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface.

Bottom land. The normal flood plain of a stream, sub-
ject to frequent flooding.

Boulders. Rock fragments larger than 2 feet (60 centi-
meters) in diameter.

Calcareous soil. A socil containing enough calcium car-
bonate (commonly with magnesium carbonate) to
effervesce (fizz) visibly when treated with cold, dilute
hydrochloric acid. A soil having measurable amounts
of calcium carbonate or magnesium carbonate.

Channery soll. A soil that is, by volume, more than 15
percent thin, flat fragments of sandstone, shale,
slate, limestone, or schist as much as 6 inches
along the longest axis. A single piece is called a
fragment.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
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class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coat, clay skin.

Climax vegetation. The stabilized plant community on a
particular site. The plant cover reproduces itself and
does not change so long as the environment re-
mains the same.

Coarse fragments. Mineral or rock particles up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.

Cobblestone (or cobble). A rounded or partly rounded
fragment of rock 3 to 10 inches (7.5 to 25 centi-
meters) in diameter.

Colluvium. Soil material, rock fragments, or both moved
by creep, slide, or local wash and deposited at the
bases of steep slopes.

Compressible. Excessive decrease in volume of soft
soil under load.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The composi-
tion of most concretions is unlike that of the sur-
rounding soil. Calcium carbonate and iron oxide are
common compounds in concretions.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate pres-
sure between thumb and forefinger, but resistance is
distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft —When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard,; little affected by moistening.

Control section. The part of the soil on which classifica-
tion is based. The thickness varies among different
kinds of soil, but for many it is 40 or 80 inches (1 or
2 meters).

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
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regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave. Unstable walls of cuts made by earth-
moving equipment. The soil sloughs easily.

Decreasers. The most heavily grazed climax range
plants. Because they are the most palatable, they
are the first to be destroyed by overgrazing.

Deferred grazing. A delay in grazing until range plants
have reached a specified stage of growth. Grazing is
deferred in order to increase the vigor of forage and
to allow desirable plants to produce seed. Contrasts
with continuous grazing and rotation grazing.

Depth to rock. Bedrock at a depth that adversely af-
fects the specified use.

Diversion (or diversion terrace). A ridge of earth, gen-
erally a terrace, built to protect downslope areas by
diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
age or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage
outlets. Seven classes of natural soil drainage are
recognized:

Excessively drained—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly very coarse textured, rocky, or shallow. Some
are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling.

Mocqerately well drained —Water is removed from
the soil somewhat slowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly have a slowly pervious layer, a high
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water table, additional water from seepage, nearly
continuous rainfall, or a combination of these.
Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below piow depth. Poor drainage re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rain-
fall, or a combination of these.

Very poorly drained —Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents, as for example in “hillpeats” and “climatic
moors.”

Eolian soil material. Earthy parent material accumulated
through wind action; commonly refers to sandy ma-
terial in dunes or to loess in blankets on the surface.

Erosion. The wearing away of the land surface by run-
ning water, wind, ice, or other geologic agents and
by such processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic periods and result-
ing in the wearing away of mountains and the build-
ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities of man or other animals or of a catastrophe
in nature, for example, fire, that exposes a bare
surface.

Excess salts. Excess water soluble salts. Excessive
salts restrict the growth of most plants.

Fallow. Cropland left idle in order to restore productivity
through accumulation of moisture. Summer fallow is
common in regions of limited rainfall where cereal
grains are grown. The soil is tilled for at least one
growing season for weed control and decomposition
of plant residue.

Fertility, soll. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Fine textured (heavy textured) soil. Sandy clay, silty
clay, and clay.

Flagstone. A thin fragment of sandstone, limestone,
slate, shale, or (rarely) schist, 6 to 15 inches (15 to
37.5 centimeters) long.
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Flooding. The temporary covering of soil with water
from overflowing streams, runoff from adjacent
slopes, and tides. Frequency, duration, and probable
dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent.
None means that flooding is not probable; rare that
it is unlikely but possible under unusual weather
conditions; occasional that it occurs on an average
of once or less in 2 years; and frequent that it
occurs on an average of more than once in 2 years.
Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and /ong if more than 7
days. Probable dates are expressed in months; No-
vember-May, for example, means that flooding can
occur during the period November through May.
Water standing for short periods after rainfall or
commonly covering swamps and marshes is not
considered flooding.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Forage. Plant material used as feed by domestic ani-
mals. Forage can be grazed or cut for hay.

Forb. Any herbaceous plant not a grass or a sedge.

Frost action. Freezing and thawing of soil moisture.
Frost action can damage structures and plant roots.

Gleyed soil. A soil having one or more neutral gray
horizons as a result of waterlogging and lack of
oxygen. The term “gleyed” also designates gray ho-
rizons and horizons having yellow and gray mottles
as a result of intermittent waterlogging.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as pro-
tection against erosion. Conducts surface water
away from cropland. :

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soll materlal. Material from 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5 centi-
meters) in diameter.

Green manure (agronomy). A soil-improving crop grown
to be plowed under in an early stage of maturity or
soon after maturity.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table,
which is the upper limit of saturation.

Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a
rill is one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Gypsum. Hydrous calcium sulphate.
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Habitat. The natural abode of a plant or animal; refers to
the kind of environment in which a plant or animal
normally lives, as opposed to the range or geo-
graphical distribution.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. The major horizons of
mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying
plant residue, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming
at or near the surface, in which an accumulation of
humified organic mafter is mixed with the mineral
material. Also, a plowed surface horizon most of
which was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual
concentration of sand and silt high in content of
resistant minerals as a result of the loss of silicate
ciay, iron, aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of change from the
overlying A to the underlying C horizon. The B hori-
zon also has distinctive characteristics caused (1) by
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) by prismatic or blocky
structure; (3) by redder or browner colors than those
in the A horizon; or (4) by a combination of these.
The combined A and B horizons are generally called
the solum, or true soil. If a soil lacks a B horizon,
the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-form-
ing processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that from which
the solum is presumed to have formed. If the materi-
al is known to differ from that in the solum the
Roman numeral Il precedes the letter C.

R layer—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.

Hydrologic soll groups. Refers to soils grouped accord-
ing to their runoff-producing characteristics. The
chief consideration is the inherent capacity of soil
bare of vegetation to permit infiliration. The slope
and the kind of plant cover are not considered, but
are separate factors in predicting runoff. Soils are
assigned to four groups. In group A are soils having
a high infiltration rate when thoroughly wet and
having a low runoff potential. They are mainly deep,
well drained, and sandy or gravelly. In group D, at
the other extreme, are soils having a very slow infil-
tration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
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over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is un-
drained.

Increasers. Species in the climax vegetation that in-
crease in amount as the more desirable plants are
reduced by close grazing. Increasers commonly are
the shorter plants and the less palatable to live-
stock.

Infiltration. The downward entry of water into the imme-
diate surface of soil or other material, as contrasted
with percolation, which is movement of water
through soil layers or material.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually ex-
pressed in inches per hour. The rate can be limited
by the infiltration capacity of the soil or the rate at
which water is applied at the surface.

Invaders. On range, plants that encroach into an area
and grow after the climax vegetation has been re-
duced by grazing. Generally, invader plants are
those that follow disturbance of the surface.

Irrigation. Application of water to soils to assist in pro-
duction of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controlfed flooding.—Water is released at intervals
from closely spaced field ditches and distributed uni-
formly over the field.

Corrugation.—Water is applied to smali, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the soil.

Wild flooding.—Water, released at high points, is
allowed to flow onto an area without controlled dis-
tribution.

Landslide. The rapid downhill movement of a mass of
soil and loose rock generally when wet or saturated.
The speed and distance of movement, as well as
the amount of soil and rock material, vary greatly.

Large stones. Rock fragments 10 inches (25 centi-
meters) or more across. Large stones adversely
affect the specified use.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Light textured soil. Sand and loamy sand.
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Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low strength. Inadequate strength for supporting loads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt.

Mineral soil. Soil that is mainly mineral material and low
in organic material. Its bulk density is greater than
that of organic soil.

Moderately coarse textured (moderately light tex-
tured) soil. Sandy loam and fine sandy loam.

Moderately fine textured (moderately heavy tex-
tured) soil. Clay loam, sandy clay loam, and silty
clay loam.

Mottling, soil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse, and con-
trast—faint, distinct, and prominent. The size mea-
surements are of the diameter along the greatest
dimension. Fine indicates less than 5 millimeters
(about 0.2 inch); medium, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse, more than 15
millimeters (about 0.6 inch).

Munsell notation. A designation of color by degrees of
the three single variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Neutral soil. A soil having a pH value between 6.6 and
7.3.

Nutrient, plant. Any element taken in by a plant, essen-
tial to its growth, and used by it in the production of
food and tissue. Plant nutrients are nitrogen, phos-
phorus, potassium, calcium, magnesium, sulfur, iron,
manganese, copper, boron, zinc, and perhaps other
elements obtained from the soil; and carbon, hydro-
gen, and oxygen obtained largely from the air and
water.

Qutwash plain. A land form of mainly sandy or coarse
textured material of glaciofluvial origin. An outwash
plain is commonly smooth; where pitted, it is gener-
ally low in relief.

Parent material. The great variety of unconsolidated
organic and mineral material in which soil forms.
Consolidated bedrock is not yet parent material by
this concept.

Ped. An individual natural soil aggregate, such as a gran-
ule, a prism, or a block.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.
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Percolation. The downward movement of water through
the soil.

Percs slowly. The slow movement of water through the
soil adversely affecting the specified use.

Permeability. The quality that enables the soil to trans-
mit water or air, measured as the number of inches
per hour that water moves through the soil. Terms
describing permeability are very s/ow (less than 0.06
inch), slow (0.06 to 0.20 inch), moderately slow (0.2
to 0.6 inch), mogerate (0.6 to 2.0 inches), moderate-
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches),
and very rapid (more than 20 inches).

pH value. (See Reaction, soil). A numerical designation
of acidity and alkalinity in soil.

Piping. Moving water in subsurface tunnels or pipelike
cavities in the soil.

Poorly graded. Refers to soil material consisting mainly
of particles of nearly the same size. Because there
is littie difference in size of the particles, density can
be increased only slightly by compaction.

Productivity (soil). The capability of a soil for producing
a specified plant or sequence of plants under a
specified system of management. Productivity is
measured in terms of output, or harvest, in relation
to input.

Range (or rangeland). Land that, for the most part,
produces native plants suitable for grazing by live-
stock; includes land supporting some forest trees.

Range condition. The health or productivity of forage
plants on a given range, in terms of the potential
productivity under normal climate and the best prac-
tical management. Condition classes generally rec-
ognized are—excellent, good, fair, and poor. The
classification is based on the percentage of original,
or assumed climax vegetation on a site, as com-
pared to what has been observed to grow on it
when well managed.

Reaction, soil. The degree of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid........ ... Below 4.5
Very strongly acid.. ..451t05.0

Strongly acid...............
Medium acid.......

Mildly alkaline...........ccccorinerinerrernens
Moderately alkaline
Strongly alkaline............ccc......
Very strongly alkaling..........cc.coevereenne. 9.1 and higher
Relief. The elevations or inequalities of a land surface,
considered collectively.
Residuum (residual soil material). Unconsolidated,
weathered, or partly weathered mineral material that
accumulates over disintegrating rock.
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Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example, peb-
bles, cobbles, stones, and boulders.

Rooting depth. Shallow root zone. The soil is shallow
over a layer that greatly restricts roots. See Root
zone.

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged in stream channels
from a drainage area. The water that flows off the
land surface without sinking in is called surface
runoff; that which enters the ground before reaching
surface streams is called ground-water runoff or
seepage flow from ground water.

Saline soil. A soil containing soluble salts in an amount
that impairs growth of plants. A saline soil does not
contain excess exchangeable sodium.

Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in di-
ameter. Most sand grains consist of quartz. As a soil
textural class, a soil that is 85 percent or more sand
and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of sedi-
mentary rock are conglomerate, formed from gravel;
sandstone, formed from sand; shale, formed from
clay; and limestone, formed from soft masses of
calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Seepage. The rapid movement of water through the soil.
Seepage adversely affects the specified use.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and runoff water.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Siltstone. Sedimentary rock made up of dominantly silt-
sized particles.

Site index. A designation of the quality of a forest site
based on the height of the dominant stand at an
arbitrarily chosen age. For example, if the average
height attained by dominant and codominant trees in
a fully stocked stand at the age of 50 years is 75
feet, the site index is 75 feet.
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Slickensides. Polished and grooved surfaces produced
by one mass sliding past another. In soils, slicken-
sides may occur at the bases of slip surfaces on the
steeper slopes; on faces of blocks, prisms, and col-
umns; and in swelling clayey soils, where there is
marked change in moisture content.

Slick spot. Locally, a small area of soil having a pud-
dled, crusted, or smooth surface and an excess of
exchangeable sodium. The soil is generally silty or
clayey, is slippery when wet, and is low in productiv-
ity.

Slope. The inclination of the land surface from the hori-
zontal. Percentage of slope is the vertical distance
divided by horizontal distance, then multiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance.

Slow intake. The slow movement of water into the soil.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25
centimeters) in diameter. Small stones adversely
affect the specified use.

Soil. A natural, three-dimensional body at the earth's
surface that is capable of supporting plants and has
properties resulting from the integrated effect of cli-
mate and living matter acting on earthy parent mate-
rial, as conditioned by relief over periods of time.

Solil separates. Mineral particles less than 2 millimeters
in equivalent diameter and ranging between speci-
fied size limits. The names and sizes of separates
recognized in the United States are as follows: very
coarse sand (2.0 millimeters to 1.0 millimeter);
coarse sand (1.0 to 0.5 millimeter); medium sand
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli-
meter); very fine sand (0.10 to 0.05 millimeter); silt
(0.05 to 0.002 millimeter); and c/ay (less than 0.002
millimeter).

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in mature soil consists of the A
and B horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and other plant
and animal life characteristics of the soil are largely
confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centi-
meters) in diameter.

Stony. Refers to a soil containing stones in numbers
that interfere with or prevent tillage.

Stratified. Arranged in strata, or layers. The term refers
to geologic material. Layers in soils that result from
the processes of soil formation are called horizons;
those inherited from the parent material are called
strata.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates that are
separated from adjoining aggregates. The principal
forms of soil structure are—p/aty (laminated), pris-
matic (vertical axis of aggregates longer than hori-
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zontal), columnar (prisms with rounded tops), blocky
(angular or subangular), and granular. Structureless
soils are either single grained (each grain by itself,
as in dune sand) or massive (the particles adhering
without any regular cleavage, as in many hardpans).

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying sur-
face layer.

Surface soll. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series be-
cause they differ in ways too small to be of conse-
quence in interpreting their use or management.

Terrace (geologic). An old alluvial plain, ordinarily fiat or
undulating, bordering a river, a lake, or the sea. A
stream terrace is frequently cailed a second bottom,
in contrast with a flood plain, and is seldom subject
to overflow. A marine terrace, generally wide, was
deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loam, clay loam, silly clay
loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying “coarse,” “fine,” or “very
fine.”

Thin layer. Otherwise suitable soil material too thin for
the specified use.

Toe slope. The outermost inclined surface at the base
of a hill; part of a foot slope.
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Topsoll (engineering). Presumably a fertile soil or soil
material, or one that responds to fertilization, ordi-
narily rich in organic matter, used to topdress road-
banks, lawns, and gardens.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Variant, soil. A soil having properties sufficiently differ-
ent from those of other known soils to justify a new
series name, but the limited geographic soil area
does not justify creation of a new series.

Water table. The upper limit of the soil or underlying
rock material that is wholly saturated with water.
Water table, apparent. A thick zone of free water in
the soil. An apparent water table is indicated by the
ievel at which water stands in an uncased borehole
after adequate time is allowed for adjustment in the
surrounding soil.

Water table, artesian. A water table under hydrostat-
ic head, generally beneath an impermeable layer.
When this layer is penetrated, the water level rises
in an uncased borehole.

Water table, perched. A water table standing above
an unsaturated zone. In places an upper, or
perched, water table is separated from a lower one
by a dry zone.

Weathering. All physical and chemical changes pro-
duced in rocks or other deposits at or near the
earth’s surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material.

Well graded. Refers to a soil or soil material consisting
of particles well distributed over a wide range in size
or diameter. Such a soil normally can be easily in-
creased in density and bearing properties by com-
paction. Contrasts with poorly graded soil.
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Figure 2.—East fork of Parachute Creek on the Roan Plateau.
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Figure 4.—Area of Arvada loam, 1 to 6 percent slopes, in foreground.
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Figure 6.—Irrigated alfalfa on Heldt clay loam, 6 to 12 percent slopes, in foreground.
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Figure 7.—Irrigated hay on Holderness Variant clay loam, 6 to 25 percent slopes, in center.

Figure 8. —Highly productive pasture on Morval loam, 3 to 12 percent slopes.
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Figure 9.—Typical profile of Parachute loam.
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Figure 10.—Orchards and pasture on Potts loam, 3 to 6 percent slopes, and Potts loam, 6 to 12 percent slopes.
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA*%
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It can be calculated

*Recorded in the period 1951-T4 at Rifle, CO.
4 growing degree day is an index of the amount of heat available for plant growth.

by adding the maximum and mirnimum daily temperatures, dividing the sum by 2, and subtracting the temperature

below which growth i1s minimal for the principal crops in the area (400 F).




RIFLE AREA, COLORADO

TABLE 2.--FREEZE DATES IN SPRING AND FALL

Minimum temperature'

Probability

200 F
or lower

280°F
or lower

32° F
or lower

Last freezing
temperature
in spring:

1 year in 10
later than--

2 years in 10
later than--

5 years in 10
later than--

First freezing
temperature
in fall:

1 year in 10
earlier than-- (S

2 years in 10
earlier than--

5 years in 10
earlier than--

May 15 May

May May

April 29 May

eptember 28 |September

October 4 |September

October 14 [September
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September 1
September 7

September 18
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*Recorded in the period 1951-TY4 at Rifle, CO.

TABLE 3.--GROWING SEASON LENGTH

Daily minimum temperature
during growing season

j
]
i
i
Probability |~ Righer T Higher T Higher

i than H than i than
| 2U0 F | 289 F i 329 F
¥ T T
; Days ; Days 5 Days

9 years in 10 | 148 1 119 | 84
] 1 )
1 1 ]

8 years in 10 | 155 ' 126 ] 94
1 ) ]
1 ' i

5 years in 10 | 168 1 141 { 113
| ] 1
1 ] 1

2 years in 10 | 181 i 156 ! 133
| 1 1
' ] I

1 year in 10 | 188 | 164 ] 143
] 1 1
] | |

*Recorded in

the period 1951-74 at

Rifle, CO.



92 SOIL SURVEY

TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

i 1 1 1 Total--
Map | So0il name | Garfield | Mesa i Area iExtent
symbol | | County i County i 1

1 E Acres E Acres i Acres i Pet

] i i | VT
1 {Almy Variant loam, 25 to 65 percent slopeS------=cee—oeaeao-o i 2,000 | (O 2,000 | 0.3
2 {Arle-Ansari-Rock outcrop complex, 12 to 65 percent slopes | 10,200 | 0 i 10,200 | 1.6
3 |Arvada loam, 1 to 6 percent slopesS---cevemcacccccomancanaoo i 10,000 i (N 10,000 { 1.6
y {Arvada loam, 6 to 20 percent 8l0OpeS~==e-cecccccccccccrcncna | 5,300 | 0 | 5,300 | 0.8
5 {Ascalon fine sandy loam, 1 to 6 percent slopes---cceececa-o- H 1,200 } 0 i 1,200 { 0.2
6 {Ascalon fine sandy loam, 6 to 12 percent slopeS------cc-weaa } 2,800 | 0 | 2,800 | 0.5
7 |Ascalon-Pena complex, 6 to 25 percent slopeS-----e-coccacu- ! 6,300 | 03 6,300 | 1.0
8 {Atencio-Azeltine complex, 1 to 3 percent slopese~ccwcecwoa-o H 1,700 | 0 i 1,700 § 0.3
9 iBadland--=----cceremcconmcermrcmcmcc e e e rr e e e e - | 9,500 | 03 9,500 { 1.5
10 {Begay sandy loam, 1 to 6 percent slopesS--e-e-cceccecccacaaooo | 600 | 0 i 600 | 0.1
11 |Begay sandy loam, 6 to 12 percent SlopeS-e-meeceecc—oeocaooo- | 900 | 0} 900 | 0.1
12 iBucklon-Inchau loams, 25 to 50 percent slopeS---=---ceceecc--- i 25,150 | 2,350 | 27,500 | 4.4
13 iChilton channery loam, 3 to 6 percent slopeSe-ee-veecceaccan 900 | 0 | 900 | 0.1
14 iChilton channery loam, 6 to 12 percent slopeS---c-ceecaeoa- 700 | 0 i 700 | 0.1
15 iChilton channery loam, 12 to 25 percent slopes 600 | 0 i 600 | 0.1
16 {Cimarron loam, 2 to 12 percent slopeS=----=-cecccco-a- 1,600 | 0 | 1,600 | 0.3
17 {Cochetopa loam, 9 to 50 percent slopeS----cecccccccrcnwenu- 16,600 | 500 | 17,100 { 2.7
18 {Cochetopa-Jerry complex, 12 to 25 percent slopeSe-eececemeaa | 1,200 | 0 | 1,200 | 0.2
19 iCochetopa-~Jerry complex, 25 to 50 percent slopes----------- ! 14,700 | 0 | 14,700 | 2.3
20 iCryaquolls, nearly level--c-cccecccmmccmrcmccrrc e e H 300 | 0 | 300 | *
21 {Cushman-Lazear stony loams, 15 to 65 percent slopeS-------- H 22,000 | 0 i 22,000 | 3.5
22 iDateman gravelly loam, 30 to 50 percent slopeS~-weweececea-- i 9,600 | 0| 9,600 | 1.5
23 {Detra fine sandy loam, 12 to 25 percent slopeS--cere-vmee-- i 3,800 | 0 | 3,800 { 0.6
24 {Dollard-Rock outcrop, shale, complex, 25 to 65 percent i H H !

| 8lOpeS-—-emmcm e e i 7,400 | 0 i 7,400 { 1.2
25 {Etoe loam, 15 to 50 percent slopeS----wcwoecommcncnc— ! 6,300 | 0 i 6,300 | 1.0
26 |Farlow-Rock outcrop association, steepe=---cecccccomccccaaaaao ! 7,600 | 0 | 7,600 | 1.2
27 |Halaquepts, nearly level-we-scccomcemmomcccmcccccccccccccana i 2,000 | 0 i 2,000 | 0.3
28 {Heldt clay loam, 1 to 3 percent slopeSe-eew-cwceeceoao———- : 900 | 0 i 900 { 0.1
29 {Heldt clay loam, 3 to 6 percent slopeS------cccmccccnmecuncn i 2,000 | 0 i 2,000 ;| 0.3
30 {Heldt clay loam, 6 to 12 percent slopesS-----ccccccccccoa-o i 3,700 | 0 i 3,700 { 0.6
31 {Heldt clay loam, 12 to 25 percent slopes--------co-ccee-o | 2,160 | 0t 2,160 { 0.3
32 {Holderness Variant clay loam, 6 to 25 percent slopeSe~~e--- 2,100 | 0 i 2,100 { 0.3
33 JIldefonso stony loam, 6 to 25 percent slopesS-------eccvcecaa ! 2,000 | 500 | 2,500 | 0.4
34 iIldefonso stony loam, 25 to 45 percent slopeS------ccccaec-- 1 10,150 | 850 | 11,000 + 1.7
35 }Ildefonso-Lazear complex, 6 to 65 percent slopes----------- | 6,700 | 0 i 6,700 | 1.1
36 1Irigul channery loam, 9 to 50 percent slopeS-----ccecccc-wa- i 14,800 i 0 i 14,800 | 2.4
37 {Irigul channery loam, 50 to 75 percent slopeS----wceecceeew= i 2,800 | 0 i 2,800 | 0.5
38 tIrigul-Starman channery loams, 5 to 50 percent slopes------ ! 4,700 | 0 i 4,700 { 0.8
39 iJerry loam, 12 to 50 percent slopeS---cwececcccccnccccanao i 28,700 | 03 28,700 t 4.6
40 {Kim loam, 3 to 6 percent SlOpeS--==-=-ccecccccccceeeceeooon ' 2,100 i 0 i 2,100 § 0.3
41 {Kim loam, 6 to 12 percent slopeS-----ccocmcmcmcccmccccnaao 1 1,200 | 0! 1,200 | 0.2
42 {Lamphier loam, 15 to 50 percent slopeSe--ecc-ccccccccncceua- H 21,800 | 01 21,800 { 3.5
43 {Limon silty clay loam, 3 to 12 percent slopeS-----ccecccaa-- i 600 | 0 i 600 | 0.1
4y {Morval loam, 3 to 12 percent slopeS-=cwcwececccmcccacccaaa. | 2,100 | 0 i 2,100 | 0.3
45 {Morval-Tridell complex, 6 to 25 percent slopeS~ewweewvceeece-- i 15,200 | 0 | 15,200 | 2.4
46 {Nihill channery loam, 1 to 6 percent slopeS--------coeee-auo ] 2,500 200 | 2,700 | 0.4
u7 {Nihill channery loam, 6 to 25 percent slopeS------cecocac--o ! 6,300 | 0 i 6,300 { 1.0
48 {Northwater loam, 15 to 65 percent SlopeSe=wewecceceeccceceaaa- H 16,100 | 0 i 16,100 | 2.6
49 {0lney loam, 1 to 3 percent slopeS-----ccecrcncnccccccnecean i 800 | 0 i 800 { 0.1
50 j0lney loam, 3 to 6 percent SlopeS==we-ecomcccccccmcccacccana i 2,600 | 0 2,600 | 0.4
51 {Olney loam, 6 to 12 percent slopeS----ceccceccccccracrccnen- { 5,300 | 0 | 5,300 { 0.8
52 {Parachute loam, 25 to 65 percent slopeSe--eececococcccaaoo- i 8,700 | 0} 8,700 { 1.4
53 {Parachute-Rhone loams, 5 to 30 percent slopes---c--ceae-o-- ! 38,100 | 01 38,100 | 6.1
54 {Potts loam, 1 to 3 percent slopeS------ccccccccccncncncnaa" 1 1,900 | 0 i 1,900 { 0.3
55 {Potts loam, 3 to 6 percent SlopeS-------cowemcmmcccamcaaoo ! 15,800 | 200 | 16,000 | 2.5
56 |Potts loam, 6 to 12 percent slopeS-=-----cocc-ccocooo } 15,150 | 550 | 15,700 { 2.5
57 {Potts-Ildefonso complex, 3 to 12 percent slopes-------vccw-- i 3,800 | 0 i 3,800 | 0.6
58 |Potts-Ildefonso complex, 12 to 25 percent slopeS-----wcow-w- ! 7,300 | 100 | 7,400 | 1.2
59 {Potts-Ildefonso complex, 25 to U5 percent slopes----------- i 2,750 | 50 | 2,800 | 0.4
60 {Rhone loam, 5 to 30 percent slopeS--=---ccccccccccccnccccun- i 7,800 | 0 i 7,800 1.2
61 |Rhone loam, 30 to 70 percent slopes------—--cccccccmco—— i 5,300 | 0 i 5,300 | 0.8
62 {Rock outcrop-Torriorthents complex, very steep------c-cc---- | 25,700 | 0 25,700 { 4.1
63 tSilas loam, 3 to 12 percent slopeS-=----ccocmccccccccanaa- H 2,800 i 0 | 2,800} 0.5
64 {Tanna silty clay loam, 25 to 45 percent slopeS------vcweecw-- H 3,700 | 0 | 3,700 { 0.6
65 iTorrifluvents, nearly level--ec-cococmeccccccccccccccccccaax i 7,600 | 0 i 7,600 | 1.2
66 {Torriorthents-Camborthids-Rock outcrop complex, steep------ H 51,600 | 200 | 51,800 } 8.3
67 iTorriorthents-Rock outcrop complex, steep-=----cecceecccmaa-- i 66,850 | 950 | 67,700 { 10.8
68 {Vale silt loam, 3 to 6 percent 8lopeSe-e-eccccccccccoaaaoo H 4,000 | 0 | 4,000 | 0.6

See footnote at end of table.
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued
i i 1 ! Total--
Map | Soil name | Garfield | Mesa ! Area TExtent
symbol | | County { _County i i
i : Acres H Acres v Acres i Pct
H | ] - t = 1 y
1 I 1 ] I
69 iVale silt loam, 6 to 12 percent slopeS----me--cecoeceeceoaano ] 7,500 | 0 i 7,500 { 1.2
70 {Vale silt loam, 12 to 25 percent slopes i 2,000 | 0 i 2,000 | 0.3
7 1Villa Grove~Zoltay loams, 15 to 30 percent slopes---------- i 12,650 | 450 | 13,100 | 2.1
72 IWann sandy loam, 1 to 3 percent slopeS~ececcccccccccccaaaoo ' 2,000 | 0 i 2,000 { 0.3
| Watereee-ececwmemmcmccccccccccce e e e cec e e | 1,700 | 0| 1,700 { 0.3
] ] ] ] ]
| |eoemme———— [ ededabededadededudnted |mmmm—m————— | mm————
1 Total-w-meeeeececmercccecc e cecccc e rcc oo i 622,928 | 6,932 | 629,860 {100.0
] ] 1 []
1 ] 1 ]

¥ Less than 0.1 percent.



SOIL SURVEY
Yields are

those 1in the I columns are for irrigated soils.
Absence of a yield indicates that the soil

TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE

is not suited to the crop or the crop generally 1s not grown on the soil]

those that can be expected under a high level of management.

94
{Yields in the N columns are for nonirrigated soils;
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE~-Continued

RIFLE AREA, COLORADO
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued
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*# See description of the map unit for composition and behavior characteristics of the map unit.




RIFLE AREA, COLORADO 97
TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES
[Only the soils that support rangeland vegetation suitable for grazing are listed]
i i Total production | i
Soil name and ! Range site name i i i Characteristic vegetation {Compo-
map symbol i {Kind of year { Dry | tsition
i i tweight | i
i i (Lb/acre] T Pct
i ] i i i
IR e LD T |Brushy Loam=--ereeeeermrccceaaa" {Favorable ! 3,000 {Mountain brome--ee-ccceeeceaao i 20
Almy Variant ! {Normal i 2,000 |Gambel oOak~e-eeceemmmmoamaaanx i 20
i tUnfavorable | 1,500 |Elk sedge-----ccccccccmcauana- i 10
! i H {Slender wheatgrass---ec-o-ecece-- i 5
H H H iWestern wheatgrass--cceccee-a-o i 5
| ' ] iMountain snowberry--ec---ce---- i 5
! ! i |Nodding bromegrass------------ i 5
i ' i jUtah serviceberry-------e-c--- i 5
i H i }Aspen peavine-----c-ccccccecaaaao i 5
i i H {Big sagebrush------ccceeeeo- i 5
H t 1 {Mountain snowberry----ecc------ i 5
i | } |Saskatoon serviceberry-------- I 5
1 1 [] 1
ax, | | o |
Arle--ec-cevccucna-a- iLoamy SlopeS-----c-eemvemeeaan iFavorable i 1,200 [Western wheatgrass-----ec-ece-- i 20
! {Normal | 900 {Indian ricegrasSece-w-wceweeo- i 15
i iUnfavorable | 500 |Bluebunch wheatgrass---------- {15
i | | jGambel Oak-=--ce-eccccccacnaea- i 10
i | i {Needleandthread-----ccccmccaa- i 8
i H ! iUtah serviceberry-eceeecececccaa-a- VT
i 1 ! {True mountainmahogany--------- VT
E i H iBig sagebrushe-wceccrccccccaaao 15
i | i i i
Ansari-eececceee-- jLoamy BreakS----ceccoeecccccoca"- |Favorable ! 850 jIndian ricegrass---ccec-cecacca- ;20
i {Normal : 700 iWestern wheatgrass------------ i 15
i iUnfavorable | 500 |Pinyon---=-ceccccccccccccnaca.- i 15
{ i | jJuniper-eeceeececccacacooo- i 5
i i i iBig sagebrush------—-ceeeoo 15
i i i tUtah serviceberry---cc-cececececa-- i 5
i 1 | {Needleandthread---=-=mcomeecaa- i 5
[} 1 1 1 [}
] I 1 I ]
Rock outcrop. ' | | ' i
] 1 1 1 ]
i ] ] ] ]
B ettt 1Salt FlatSememwoeococcreceee e {Favorable { 900 |Western wheatgrass------------ i 10
Arvada | iNormal { 650 JAlkali sacaton-----—---c-c--——- i 10
' iUnfavorable | 500 |Inland saltgrasS~ee--cec-mcce-a- 110
! | ! IWinterfat---cecccccccccccccaa-o t 5
| H ! {Bottlebrush squirreltajile----- 1 5
| ! ! {Gardner saltbush---=-=-c-oe—eeeeeo- Y
! H 1 {Greasewood---ccccccmcmcccaao- E 5
1 1 ] ]
I ] ] i i
L ettt {Alkaline Slopes-==-=c-cecaanao {Favorable i 700 {Big sagebrushe-c-ceccccccacca—o i 20
Arvada t {Normal i 500 |Greasewood------c-ccv-onemauaa" | 20
H iUnfavorable | 400 |Galletaw-eweeeeweccmer—vnneea= i 10
! ! ! {Shadscale--=vceemeceremanacacax i 10
i i i !Bottlebrush squirreltaile------ i 5
! H H {Western wheatgrass------------ i 5
! | | | =
5y bememce et {Deep Loam-wemcmccmeee e {Favorable ! 1,800 {Needleandthread--------wce---u- | 20
Ascalon H iNormal i 1,500 iWestern wheatgrasseewe—-cee--- 115
i tUnfavorable | 700 {Bluebunch wheatgrass---------- i 10
H H ! |Big sagebrush---—--coceeoeaaeoo-o i 10
] ' ! jUtah serviceberry------------- E 5
] t 1 ]
- | ; . |
Ascalon----cee--- iDeep LoaM==wmemmeerrccc e e iFavorable { 1,800 |Needleandthread---=ccecceccac-o i 20
! {Normal { 1,500 [Western wheatgrass------------ i 15
H iUnfavorable | 700 {Bluebunch wheatgrass---------- i 10
| ] ! iBig sagebrusheeeecececccemwaacaao i 10
: H i 15
' | i

See footnote at end of table.

iUtah serviceberry----ceeceeeacac
1
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

SOIL SURVEY

Total production

1 ! ]
Soil name and | Range site name i ! { Characteristic vegetation |Compo-
map symbol H {Kind of year | Dry | isition
i } jweight | [
§ f %Lb/acre% i Pet
T*: ; E E ; i
Pena---eccmacaaana- iLoamy SlopeSewewomcmma —ewm———— |Favorable ! 1,200 {True mountainmahogany--e=e-ec- I 15
i iNormal ! 900 |Big sagebrusheeewee—o—cmeweecan i 10
] iUnfavorable | 500 [Utah serviceberry--—--eeceo——- I 10
i ! 1 |Bluebunch wheatgrass—c-wwe—cnx 10
5 ] ' {Western wheatgrasge-eeememee-=} 10
] } ] {Indian ricegrass------ o= 10
! ! ! |Bottlebrush squirreltaile-ece-- 5
H 3 1 1
s % . |
Atenciow—ewwcceawa {Rolling LogMewecccacmnaanao ~-={Favorable { 1,000 |Western wheatgragseecececwex ————t 20
i {Normal i 800 |Needleandthread----- e ——— i 18
| lUnfavorable | 500 |Big sagebrusheeeee—eoo wmeemmm=| 15
! i i |Indian ricegrass-w--ee- ———— ! 10
i } H IPrairie junegrass-ee-esceccces {5
i i i {Bottlebrush squirreltaileee~-=} 5
i ] ! |Rabbitbrusheswesocccmacmeecaaai 5
| ' | ' !
Azeltine--=wwwe---|Rolling Loamwwwe--- wemwese-——~=Favorable ! 1,000 |Western wheatgrags---cewwec—ao | 20
i {Normal ! B00 !Needleandthresdeeemomcmvecoman Y
| iUnfavorable | 600 |Big sagebrusheceemecccoccacnnn {15
i i } {Indian ricegrass------ cwooeea=! 10
! ! ] IPrairie junegrass----cececoeo-o i 5
! ! | |Bottlebrush squirreltaile----- 5
} g ; {Rabbitbrushemweeeeean" U 5 5
} i i ; }
10, 1lecmceronewanaifolling LoaMemvecmmrvucencann {Favorable ! 1,000 !Bluebunch wheatgrass--weveeece=| 15
Begay | iNormal i 800 |Western wheatgrasse~eeemwe-c-o I 15
i iUnfavorable | 500 !Needleandthregtde-eeemcmemecean ' 10
! ] ! {Big sagebrusheesceccencac. w-—e=] 10
i i ! 1Sand dropseedememmmmcruun R
| } i |Indian ricegrass----- e ——— 15
| ! } {Rubber rabbitbrush--eeceweeoo—o i 5
! i ] iPrairie junegrasS~~--mwewe—oc-= iP5
! | ! IMULLONEraSSewwmmemcommmmmaneen 5
1 1 1 1
2% § | | | |
Bucklon----wew-—--lBrushy Lo@Mescecccrcmmmaacaann - {Favorable ! 3,000 |Gambel ocake=wwwesecceencan weemm! 20
{ {Normal { 2,000 {Elk sedge--=wweeomeaan- ceemm=a=} 10
i iUnfavorable | 1,500 {Mountain bromes-e--ececececaac. i 10
] : ' iUtah serviceberry-c-eew-o ——ee=l 10
i ! | IWestern wheatgrassemmremmonae !5
i i H |Slender wheatgrasSe—eemeeee—nn HE
‘ i i {Common snowberry------ SO i3
¥ i ] I t
i I [ ] t
Inchausreeemwes we==|Brushy LoaMeecocrormumoennmanw {Favorable | 3,000 {Gambel cake-=wwewcmcuan ——————— ! 20
| iNormal ! 2,000 |Elk Sedgee---recceomccunn wem==! 10
i !Unfavorable | 1,500 |Mountain brome-ee-ceceme- el 10
i } } {Utah serviceberry~-eemeeeca—oo {10
] i } iWestern wheatgrass-=-cerecoew-n S
{ | i |Slender wheatgrass---cweeco-e-- 5
! i } ICOmMMON SNOWDErry-=-cesesee—c—= 15
| ! i ! |
13, 14, 15-wewee——-jRolling LoaMweo-—cormocccucnna {Favorable { 1,000 {Bluebunch wheatgrass--weceee==- P25
Chilton i iNormal H 800 |Western wheatgrasseceemewocous 115
i tUnfavorable | 500 [Needleandthreadeececeau. cemewm] 10
] | i ISandberg blUuEErass—-wewmeo—ca= i 10
i ] ! !Indian ricegrasse--—---=- weeeee=] 10
j i ! |Big sagebrushes--we-e-s ————— 110
i i i |Low rabbitbrushe-=---- --------i 5
! H ; ! i
1fwmmmmceam ——————— iMountain Loameecccrrwoanaaao -~|{Favorable i 1,500 {Idaho fescu@-wewecen=- wwwwem——] 25
Cimarron ) {Normal } 1,300 !|Bearded wheatgrass------ w—————] 15
i lUnfavorable | 1,000 {Western wheatgrassSe~eeeeeacecn 110
! ! | {Mountain bromeee-cec—ceuo. we—=! 10
| | ; {Big sagebrushewao————o cmmme—e=} 10
; i i [Muttongrass-=eecemmccmmecaunan {10
| ] ] iSlender wheatgrass----~w- comn=! §
| ] ! INeedlegrass--wwesceccreeweaean i 5
| i ! {Nodding bromegrass-----=------- V5
i ) i i
i H H

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production
)

L] v L] T
4 ] i I
Soil name and | Range site name i i ! Characteristic vegetation | Compo-
map symbol ! {Kind of year | Dry | isition
i i fweight | )
i E Lb/acrel i Pet
] [] ] ]
i ] ] ] ]
17ececerecccance—" {Brushy Loam----c-cccemccaaaa-o |Favorable | 3,000 [Gambel oak--=--==cccecevooenana | 20
Cochetopa ! {Normal ! 2,000 |Mountain bromee-ee—w-eeccec—oo--- 1 20
! {Unfavorable | 1,500 {Utah serviceberrysese-cecceee-- i 10
! | { {Elk sedge-==--eemmececceceaecan i 10
| | 1 |Bearded wheatgrass-----=--c-c-- i 5
i 1 ! |Columbia needlegrass--c-eee--- i 5
E E E iMountain snowberry----e-eco---- i 5
1 1
] ¢ i I ]
18%, 19%: ! ! 1 i |
Cochetopa-=--===--- iBrushy Loam-----ccecccccmaaaaa {Favorable 1 3,000 !Gambel oak-=-eeccmcccccnanaaa— i 20
| |Normal ! 2,000 [Mountain brome--------ceecmce-- 1 20
i iUnfavorable | 1,500 {Utah serviceberry------------- i 10
1 ! H {ElKk sedge-==wmeoeeveracccnaaao } 10
H ] i iBearded wheatgragsS—ew-—=eceeea== i 5
1 ! ! |Columbia needlegrass---==----- i 5
i ] i iMountain snowberry--eeeceecee—-- i 5
| i ! i |
Jerryeeeeeecacaeaa IBrushy Loameewrerecenccaccmaaoa {Favorable ! 3,000 {Gambel oak-------c-ccrcccccuo- i 20
! {Normal { 2,000 }Mountain brome-------we-eeeceo {10
H {Unfavorable | 1,500 [Elk sedge----o-cwwo-ewacccaaao i 10
i ! ! iUtah serviceberry-------c-cwe-- i 10
H ! ! {Slender wheatgrass------------ i 5
! ' | {Western wheatgrass---------o-- i 5
| ! H iMountain snowberry-eeecececeeces- i 5
1 ! ] {Big sagebrush---cceccecocccaaao i 5
] ! ' ! i
e T S e {Brushy Loam----=ccccecccceco-o {Favorable ! 3,000 {Utah serviceberry---------e--- i 20
Dateman i iNormal | 2,000 (Mountain brome=---eeeeece—ceo- i 20
' {Unfavorable | 1,500 |Gambel oakew-w--cccccoccccucnw i 10
! | ! {E1K Sedge--==rm=ecmoccccccaano- i 10
! ! H |Bluegrass--~---=weeommooo- i 10
! H i iMountain snowberry--e-e-ceeo-- i 5
, | : | |
23cccmcc e iMountain Loam--=-veccccceacncaa {Favorable | 1,800 |Needleandthreadeeececccccaaaoao i 20
Detra ! {Normal i 1,500 |Mountain brome------ccc-cecwo-- { 10
: iUnfavorable | 1,300 |Big sagebrush-----cccccceccnao- i 10
! 1 i iWestern wheatgrass-----=-ce--- i 5
! i ' {Antelope bitterbrush----eeee-- E 5
] ] [] ]
] I ] ¢ I
24%; ] 1 ] i i
Dollard-----=---= ~~{Mountain Shale-e-veccccccca--- {Favorable i 1,000 {Western wheatgrass------c-ce-w | 30
: {Normal H 600 Muttongrasse--e-ceccccmemcrmenax i 10
! !Unfavorable | 300 !|Big sagebrush----eceecccecco--- i 10
H ! | iUtah serviceberry--ecececececeeceae- i 10
} ! 1 lArizona fescuew---ccoccmonanaax i 5
| | | iTrue mountainmahogany-----=--- E 5
! i | i i
Rock outcrop. ! ' } | E
| | | i i
26%; ! ! ! | }
Farlow-~-=eceeaeao {Shallow Subalpine---e-eecewcen- {Favorable ! 1,500 {Columbia needlegrass------=---- i 15
t {Normal i 1,000 {Letterman needlegrass--~------ i 10
H iUnfavorable | 775 |ldaho fescue---wewocceccccncn-= i 10
! 1 i iMountain brome---ceweceeooo——- i 10
H | H iSlender wheatgrass----ec-ee-e-- i 10
t 1 i iUtah serviceberry------c------ i 10
! H ! |Big sagebrush---cccecccecno——- i 10
H ! | iWestern wheatgrass—---c------= i 5
) [] ' 1 1
I i : ] '
Rock outcrop. | H ' | i
] ] [} 1 ]
] ) ] I ]
28, 29, 30, 31----- iClayey Foothillg-=ceewceceanan {Favorable i 1,200 |Western wheatgrass------<----- | 45
Heldt H {Normal i 900 |Big sagebrushe-cecececoecaaco- I 15
| tUnfavorable | 600 {Green needlegrass-------------~ i 5
i 1 i iSquirreltail----c-cevcuceaaa-- i 5
! | 1 iWinterfateeeecccccoccccccacnaa- i 5
H ! H iPrairie junegrass-e----------- i 5
H | H iLow rabbitbrush-eee-cececcaacaaa- i 5
! ! ! ESandberg bluegrasSemmemececean-x i 5
} 1 i

i 1

See footnote at end of table.



100 SOIL SURVEY
TABLE 6.~--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued
1 1 Total production | T
Soil name and i Range site name H i ! Characteristic vegetation |Compo-
map symbol | {Kind of year | Dry | {sition
; i iweight | !
E E lLb/acre! i Pct
! i | i [
Y et |Deep Clay Loame-v-vmeccemccnaax |Favorable i 2,500 [Western wheatgrass--ewee-ece--- i 25
Holderness Variant] {Normal | 2,000 jLetterman needlegrass~e~wv——-e t 20
1 iUnfavorable | 1,500 |MuttongrasSe-eecec-ecceeremeceeax 110
| ! ! !Slender wheatgrass-—e-=-eecoc-w ' 10
! ! | |Prairie junegrass----ececacea-o 1 8
| i | {Big sagebrushe--eecccccccecaa. 5
l E ; |Utah serviceberry------------- '5
| i i !
KT {Loamy SlopeSeccreccecacncuaoao {Favorable { 1,200 {Western wheatgrasseeec-cecceea-- 1 10
Irigul ! iNormal H 900 !Bluebunch wheatgrass-~---ce--- i 10
| {Unfavorable | 500 {Mutton bluegrass-e--ceeccececaea- 1 10
} H i {Prairie junegrass--e-emeemceeeaa i 10
! 1 ! tUtah serviceberry-c-ecececcecao 110
H ! i iAntelope bitterbrushewecececeaa- i 10
! i ! {Threetip sagebrush----c--ce--- 110
! ! ! | !
38%: | i ] ] i
Irigulece-mmceew=-- {Loamy SlopeS--ceserececaccacanx |Favorable } 1,200 [Western wheatgrass------------ i 10
! INormal H 900 }Bluebunch wheatgrasseeee-vce-e= i 10
! iUnfavorable | 500 |Mutton bluegrasS--~e-ecccecee-- 110
! | | IPrairie junegrasse--eeceececeaa- 110
! ! i }Utah serviceberry-c-emecacaaao 110
! | ! !Antelope bitterbrush-~-------- 10
| H i iThreetip sagebrusheeccecesceea- t 10
! ! ! i
Starmaneeeee------ |Dry EXposurg-wececreccceccooea {Favorable ! 600 {Beardless wheatgrass-—--=--=--- i 20
! {Normal | 500 {Needleandthread-------- reee—e— i 15
| iUnfavorable |} 300 {Indian ricegrassS~e~wecvecceeaca 110
i | | iColorado buckwheate-=<cmcacwa- i 5
| ! ! |Stemless goldenweed-cecmmeaeaa i 5
| | E {Low rabbitbrusheceeececcaacoo- i 5
1 1 ] ]
] I 1 i ]
KL T L L D L T {Brushy Loam-=-c--ceccvcccerecax {Favorable | 3,000 [Gambel oak----=cwcccmccccno-o i 20
Jerry ! {Normal | 2,000 |Sedge-==weerecccrccccm e emee i 10
! lUnfavorable | 1,500 {Big sagebrush----ccccccacceaao i 10
H i ! iUtah serviceberry-eececeecceceaax i 10
H H ! iNodding bromegrass------------ 1 5
! i | iBig bluegrass---=-ceccoceooaoo i 5
! ! ! {Slender wheatgrasseecececmecoa- 15
H | 1 iWestern wheatgrass~ww-ceeer-n- i 5
! H H {Common snowberry---cececec-ececco-- i 5
! I i ! !
§O, UYleceommonmaaun {Rolling LoaM=me-emecrreraaacax {Favorable { 1,000 {Indian ricegrasSe---ecce-c--c-- i 15
Kim ! INormal H 800 |Bluebunch wheatgrass~-eceecew-- i 15
! {Unfavorable | 500 {Prairie junegrasSe-ececec-eccceena 110
’ ! ! {MULLONErasS-mmmewmceeecmm————e {10
| | | |Western wheatgrass---cececeeeaa 110
! 1 1 iBig sagebrusheeececccwvcrecncaao 1 10
| i i iNeedleandthreade--cccececacaaa- 1 5
H H ! iLow rabbitbrushe~eececeencaaan -1 5
| ] | ! i
R ettt {Clayey FoothillS~--meceecmenao {Favorable i 1,200 |Western wheatgrass------c----- i 45
Limon ! |Normal 1 900 }Big sagebrush---wecccceccecccaa-o {20
i {Unfavorable | 600 |Low rabbitbrush-w-ececececcaaaa- i 5
| | ! IMuttongrass---=cecerecncnacaa- 1 5
1 H 1 {Bottlebrush squirreltaile-w--- i 5
1 1 t 1 1
] I ] I 1
LT T Py P {Deep LoaM--ecececcocccccacanaa- {Favorable i 1,800 }Western wheatgrass------------ | 20
Morval | {Normal i 1,500 {Needleandthread---=ececccecaa- i 15
| tUnfavorable | 700 }Big sagebrushee-ece—wecoes - t 10
] ] i |Bluebunch wheatgrass---------- I 10
1 | t iUtah serviceberry--cecceweeeca- i 5
i ! !

See footnote at end of table.

iUtah serviceberry
1
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

H H Total production 7 T
Soil name and H Range site name H H { Characteristic vegetation {Compo~
map symbol H iKind of year | Dry | isition
} i jweight | i
i i Lb/acre] i Pet
i i i ' !
45%: ] ] ] i }
Morval-cwvovmmmana {Deep Loam-cowonwnaw e ——————— -i{Favorable ! 1,800 j(Western wheatgrasS---eeewece-=] 20
i iNormal i 1,500 |{Needleandthreadewemceon —wwmme=! 15
i iUnfavorable | 700 |Big sagebrushewwm—ec—c-- - to10
| ; ' iBluebunch wheatgrass---e=e~---} 10
2 t i autah serviceberry---cecec-emmacaa i 5
i i { ; ;
46, UT----mvuwe ----{Rolling Loam------- - ——————— {Favorable i 1,000 |Western wheatgrass-—----- w————i 20
Nihill } {Normal H 800 !Bluebunch wheatgrasse-wee-s-ws| 15
i {Unfavorable | 500 |Big sagebrushewwe—ccccccmmao—o 115
i ! ! INeedleandthreader=vcemee wwm===] 10
1 H H {Indian ricegrasg-----c-com—cen i 10
3 3 E iLow rabbitbrushee-=mc-mx ~-----§ 5
H H i i i
49, 50, S5lecewmmaaa {ROLling LoaMmww=me-meccrmmenecaas {Favorable { 1,000 |[Western wheatgrasg~----- .————— i 20
Olney : INormal ' 800 JBluebunch wheatgrass---=mmec-- P15
i tUnfavorable | 500 |Big sagebrushes=ee-eee- cemme==! 15
1 H H {Needleandthreadewemeccccmancoaa i 10
i H H {Indian ricegrass-------ccesec-o i 10
E 5 % 3Rabb1tbrush ------------- —————— 3 5
1 ] I I ]
52ecmmmmn= ceemm———— iBrushy Loames-cecrcccnmmaccerua {Favorable | 3,000 JUtah serviceberry------ce--- -=1 15
Parachute i {Normal i 2,000 [Gambel vak----wsw-mcncnw - i 15
} iUnfavorable | 1,500 |Elk sedge----cwmeccccmccmwumman 10
H i H iMountain brome----- crmeenenen=] 10
H | i iColumbia needlegrass-—-mwwm====i{ 5
i ] H iLetterman needlegrass---—=~=-~-- 15
| ! ' |Idaho fescue--=wecoccoccmmana~n i 5
H H H {Mountain snowberry-----cceeece-- i 5
i | } iBig sagebrushee-eeocecao ————— i 5
i { i i !
53%: | 1 1 i i
Parachute~=we-eeeo iMountain Loam---c-eaw R {Favorable ! 1,800 |Letterman needlegrass-wwwe==--- {15
i iNormal i 1,500 !Columbia needlegrass---e=w---=i 10
H iUnfavorable | 1,200 [Elk sedge------ —————— - i 10
H } i iBig sagebrush--~=------ cwmmmem] 10
H ! | {Idaho fescugw-wmwm—m—ev e et B
i i 1 {Bluebunch wheatgrass---=ww=-—--- ' 5
i H ! {Big bluegrass--weeremr—cammaaax i 5
i H ! iUtah serviceberry------cewee-o i 5
H H | iMountain snowberry-----cceea-aa {5
3 i i {Douglas rabbitbrush----- - ———— i 5
i i ¥ 1
] 1 E 1 1
Rhonge==covommacas iMountain Loam-eeercccans ---=---=|Favorable ! 1,800 |Letterman needlegrass---ww----- 115
i iNormal } 1,500 iColumbia needlegrass----w=n===| 10
i tUnfavorable | 1,200 {Big sagebrush--weccceccauw- ---1 10
i i ; {E1k sedge-----wmeommemrvwene—a—" {10
i i H {Bluebunch wheatgrass—--~-- w————1 5
H H 1 tIdaho fescue--wwwocmcrcummaaa" i 5
} | H |Big bluegrass-emmmceewcwamncani 5
i | i {Utah serviceberry------cwwee-- i 5
i H | {Mountain snowberry----vese-w-- i 5
H H H {Douglas rabbitbrush----ccw~vee- i 5
i 1 3 i i
i 1 i 1 i
54, 55, 56meemm—aaa IRolling LoamMme--eeceewu.n ————— {Favorable i 1,000 {Western wheatgrass----- wmwmm——! 25
Potts i {Normal 1 800 {Needleandthread-==e-c—cwwuw wee-=i 15
i {Unfavorable | 500 |Bluebunch wheatgrass----ww---- i 15
i i H {Big sagebrushewwe-c-cmcouwmana- {10
H H H iIndian ricegrassSwe-c-ccewmeaax i 10
| ! 1 {Low rabbitbrushe--ccccceveanao i 5
f E ! ESquirreltail ----- D Lt i 5
]
1] i ] ] ]
57%, 58%, 59%: ! } i i i
POLLS=mmrc e IRolling LogMe——meecccnmrcranenx {Favorable } 1,000 {Western wheatgrass----wewe--=-- i 25
i i Normal i 800 {Needleandthreadew--ce=-=v wommeai 15
! iUnfavorable | 500 {Bluebunch wheatgrass---=ww---- 110
| ! H |Big sagebrush----- e ————— i 10
H H 1 !Indian ricegrag§eemeeccamm—x =i 10
H H H iLow rabbitbrushe---o---- Tl
} H H iSquirreltail-—cmeccccmmcvmmenn i 5
1 1 1 i
] i 1

i i

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production
L]

T T T T
] i i 1
Soil name and i Range site name | | Characteristic vegetation iCompo-
map symbol | {Kind of year | Dry | isition
| ! tweight | i
1 | TLb/acre] 1 Pct
! i | | i
L e ttatatatatat |Mountain Loam-=-re-meccvceeaa—a- {Favorable ! 1,800 {Letterman needlegrass--------- i 10
Rhone ! {Normal i 1,500 {Mountain brome----------—-co—- 110
| IUnfavorable | 1,200 |Big sagebrush-------cececwncoo- 110
H H ! {Columbia needlegrass--=w~mecew~- 110
! | ! {Big bluegrass-------=-=cc-co--- i 5
' ! ! 1E1K sedge-=vemeemcccancacanaca 15
| i i {Idaho fesCue---cweewrmemccaceaao 1 5
i ! ! JRabbitbrushe--ccoccmananacanax 15
i | | jUtah serviceberry---cc-ccee--- i 5
i E ! EMountain snowberry------------ i 5
] 1
] t ] ) i
flovecwmmcc e !Brushy Loam----ececcceccenmaana- {Favorable ! 3,000 |Gambel Oak----=--e-moweo—e—no {15
Rhone i iNormal i 2,000 j{Utah serviceberry-----ccecececa-o 115
{ !Unfavorable | 1,500 }|Elk sedge--------c-rceccmumnon 110
| i | IMountain brome-----~-ececc—co—- I 10
1 ! i !Letterman needlegrass~--e-e--= !5
1 | ! {Columbia needlegrass---—------- i 5
| ! ! {Idaho fescu@e-meeccemeccccnnnun {5
| t | {Mountain snowberry------------ i 5
1 1 ] ] ]
] ] I ] I
R T IMountain Swale----er-cceecee-- {Favorable ! 3,000 |Basin wildryee~secceccccecnvcmcan i 25
Silas { iNormal i 2,500 |Western wheatgrass-----e-~e--- I 15
! !Unfavorable | 2,000 }{Slender wheatgrass-ve~---cc---o 110
t i i {Columbia needlegrass-----«---- } 10
] 1 ! |Sedge------vwrmemmc e ne e i 10
! H H |Big sagebrusheeemceccccccaaaa- !5
| ! ! iMountain snowberry----c-----c-- i 5
] ] L] ] 1
i I ] ] i
fllecmmercccc e !Brushy Loam--=-c-c-nvmcecnecwa |Favorable | 3,000 |Mountain brome------cccwcweaas 1 20
Tanna | iNormal | 2,000 {Gambel ocak--w~-----eveeocmrwon {15
H iUnfavorable | 1,500 |Elk sedge-wvme--eecccoercacaan 110
i 5 i iUtah serviceberry-eeeee-ccac-o ! 10
| ! H iWestern wheatgrass~=---------- 15
] E | {Slender wheatgrasse-we---cea-- {5
i i ! ' |
68, 69, 70e-ce-ce-- |Deep LoaM~=e-ccccrrmmeceaccecen {Favorable i 1,800 |Western wheatgrassS------------ 120
Vale i |Normal i 1,500 {Prairie sandreed--------vcece-- i 15
H tUnfavorable | 900 |Needleandthread----weecececa--- i 10
i | i {Blue grama-eeeemecrecrccccccecaxn | 10
i i 1 {Green needlegrassSe-c-e-ceccemoo i 10
| i ! |Rabbitbrusheeecccccamenacaaaao i 5
! i i EUtah serviceberry----e--eeewo- i 5
] ! | i '
Tik: ] ; ] ! |
Villa Grove=------|Brushy Loam--cewececccncmacaax |Favorable | 3,000 {Gambel oak--------v-emeeecneana 115
! {Normal i 2,000 jUtah serviceberry-----ecec-c-c-o 115
1 lUnfavorable | 1,500 |Western wheatgrass-----cecee~-- 110
] i i {Elk sedge----~ecmcecccrcencnee= i 10
1 H H IMountain brome-ececewereccecaaax 10
| ! i iMountain snowberryeweececececceea- i 5
| ! i ! |
Zoltayrm=—mwew—cus IBrushy Loam----cecorccnecencaax |Favorable ! 3,000 |Gambel oak------cveecceeccaana" i 20
i iNormal { 2,000 jUtah serviceberry----cececec--- 115
i !Unfavorable | 1,500 {Mountain brome--ee-ecccccccea- 10
! | 1 1Elk sedge-=ewmeccccrecorceeea~ i 10
! i ! I{Western wheatgrass------------ 1 5
| i i IMountain snowberry----cecccwc-- i 5
1 ] [] [] 1
] I ] } i
T ke |Salt MeadOoW==we-c--eovwacecaa" {Favorable | 2,500 {Alkali sacaton---e-ececc-ceceeeow t 35
Wann { {Normal i 2,000 {SaltgrasSemeccreccccmrcceccacan-" i 10
H !Unfavorable | 1,500 {Baltic rushe---vcecc-vwecee—cooo 110
i ] i jLow rabbitbrush------cc-ccwco- i 10
| 1 i {Skunkbush shumage--wecccvwaen- i 10
i E ] |Sedge-==-c=cvvemcoccmcccancann | 10
] 1
] | |

* See description of the map unit for composition and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.
“sglight," "moderate," and "severe.,"

TABLE 7.--BUILDING SITE DEVELOPMENT
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See text for definitions of
Absence of an entry indicates that the soil was not rated]

g*:

Atencivewwwn—o

Azeltingewecmecun

g%,
Badland

10-cccnrmenannns

Begay

R L )

Begay

12%;

Bucklonweeww-—

large stones.

Severe:
cutbanks cave.

Severe:
cutbanks cave,
large stones.

Moderate:
large stones.

Moderate:
slope,

i
)
i
]
]
H
{
i
i
]
i
1]
H
3
H
1
I
1
]
t
i
1
1
13
¥
H
i
i
H
1
1
[}
i
i
i
i
I
]
i
i
i
1
4
!
I
i
H
i
i
1
{
1
H
i
1
i
i
¥
H
i
}
i
H
]
]
3
]
i
i
]
I
1]
]
H
! large stones,.
1

i

¥

i

H

| Severe:
depth to rock,
slope.

large stones.

Moderate:
large stones.

Moderate:
slope.

Severe:
depth to
slope.

rock,

Slighteeommanan .-

Slightecweocecna

S11ghtemmmmmmmnmnn

M

M

M

S

large stones.

oderate:
large stones.

oderate:
large stones.

oderate:
slope,
large stones,

evere:
depth to rock,
slope.

large stones.

Moderate:
large stones.

Severe:
slope.

Severe:
depth to rock,
slope.

Slightem-emem-ne

Slightememmememaen

large stones.

Slight.

Moderate:
large stones,

Slight.

Moderate:
slope.

Severe:

depth to rock,
slope,

low strength.

H H 4 ¥ T
t I 4 § I
Soil name and | Shallow H Dwellings H Dwellings | Small H Local roads
map symbol 1 excavations H without H with H commercial H and streets
H 1 basements i basements i buildings }
i i i i i
{ i i H ]
e et L L ~-i3evere: |Severe: iSevere: |Severe: |Severe:
Almy Variant i slope. i slope. { slope. i slope. i slope,
i | ] ! ! low strength.
H i i ¥ t
2. | | i | |
Arlece-svecaccenaw i Severe: iSevere: {Severe: ISevere: iSevere:
{ slope, { slope, i slope, i slope, i slope,
i large stones. { large stones. { large stones. | large stones. { large stones,
1 1 1 1 3
] i 1 i 1
Ansariceeoeaceea -}{Severe: iSevere: {Severe: iSevere: {Severe:
{ slope, { slope, . { slope, ! slope, | slope,
{ depth to rock. | depth to rock. | depth to rock. | depth to rock. | depth to rock.
[] 1 1 ] 1
i ] t i t
Rock outerop. i ; ¢ } i
H i { i H
R e tadatdated {Moderate: {Severe: {Severe: iSevere: iSevere:
Arvada { too clayey. i shrink-swell. { shrink-swell. ! shrink-swell. { shrink-swell,
H H H H | low strength.
i | | ! |
L T D T ~~=w|Moderate: {Severe: {Severe: {Severe: iSevere:
Arvada slope, { shrink-swell, { shrink-swell. { slope, i shrink-swell,
too clayey. i i i shrink-swell. } low strength.
] [} t []
i t 4 i
e B el -i{Slight-cww—=s ----|{Moderate: {Moderate: tModerate: iModerate:
Ascalon low strength. I low strength. { low strength. | frost action,
! ] ! low strength.
13 i H
H i §
L T e Moderate: Moderate: iModerate: iSevere: iModerate:
Ascalon slope. slope, ! slope, i slope. { slope,
low strength. i low strength. H i frost action,
; ! ! low strength.
i i |
T%: H i |
Ascalone-wwew—ce-|Moderate: Moderate: {Moderate: {Severe: {Moderate:
slope. slope, { slope, | slope. { slope,
low strength. i low strength. ! | frost action,
i ! ! low strength.
¥ i 3
i i H
PengeweweswmnecwwaiSevere: Severe: |8evere: iSevere: iSevere:
slope, slope, { slope, 5 slope, 5 slope,
; i i
! i i
1 1 1
i ¢ 1
1 H i
i 4 4
i i ]
! | i
1 ] ]
] i ¢
] 1 1]
H i i
H { i
t 1] i
{ H i
i i }
i ] H
| | ]
i | i
4 i i
H 3 i
1 1 1
] i I
H s 4
i § i
i i |
} i i
! ! |
i i i
i } i
| } 1
} ] !
! ! }
i i i

!
]
t
H
i
)
{

See footnote at end of table.
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i
¥
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i
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1
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TABLE 7.~~BUILDING SITE DEVELOPMENT--Continued

SOIL SURVEY

1 H i 1 1]
H i i H i
Soil name and E Shallow % Dwellings E Dwellings 1 Small i Local roads
map symbol H excavations i without i with i commercial i and streets
! E basements i basements i buildings |
4 1] ‘ ‘ :
i i H | i
12%; i i i H i
Inchauee=-ww~wve-|Severe: |Severe: }Severe: iSevere: {Severe:
| slope. | slope. | slope. i slope. | slope.
i i i | !
13mwommemmmvwwea-=18light-owunu wwe—=iSlightecemaaww «--18lightevwew-n ~w--={Moderate: 1Slight.
Chilton | } | { slope. i
] i i 1 H
i i H H i
Ll et {Moderate: iModerate: {Moderate: {Severe: |Moderate:
Chilton | slope. | slope. ! slope. { slope. | slope.
1 (] [} ] ]
t [} ] it j
e ----}Severe: 1Severe: }Severe: iSevere: |Severe:
Chilton 5 slope. { slope. { slope. i slope. { slope.
i i | ! i
16mwwm e - -———— {Moderate: iSevere: |Severe: {Severe: {Severe:
Cimarron E too clayey. { shrink-swell, { shrink-swell, { shrink-swell, { shrink-swell,
{ low stren . b1 . ! . i
E i rength E ow strength ; low strength ; low strength.
1w ——- wew==|Severe: iSevere: iSevere: }Sevare: |Savere:
Cochetopa E slope. E shrink-swell, % shrink-swell, ! shrink-swell, { shrink-swell,
i i slope, | slope, \ slope, { slope,
1 i low strength. E low strength. E low strength, E low strength.
{ 1 1 1 1
18%, 19%: H | i i H
Cochetopamwwmwm- iSevere: |Severe: |Severe: {Severe: {Severe:
E slope. § s?rink-swell, 5 s?rink-swell, E s?rink-swell, E shrink-swell,
| slope, | slope, { slope, i slope
! ! low strength. 5 low strength. E low strength. ! low sérength.
H { 1 i l
Jerrye-ve-m-we--=i{Severe: {Severe: {Severe: {Severe: iSevere:
i slope. ! slope, i slope, i slope, ! slope,
i i shrink-swell, { shrink-swell, { shrink-swell, } shrink-swell,
E 5 low strength. E low strength, E low strength. I low strength.
! i i i }
20%, 5 i i } !
Cryaquolls ' i E E i
21%: E E E ; i
Cushman--«==~s--=}Severe: |Severe: {Severe: {Severe: iSevere:
i slgge,k 5 slope. 3 slope. 3 slope. ! slope.
<] . H
; u anks cave E g E ;
Lazeares===we=-~==|Severe: iSevere: iSevere: {Severe: {Severe:
E depth to rock, ! slope, i depth to rock, | slope, i depth to rock,
| slope. depth to rock. | slope. | depth to rock. { slope.
! i | ! 1
o S sewee-=]Severe: iSevere: |Severe: {Severe: {Severe:
Dateman \ slope, ! slope. ! slope, | slope. { slope.
! depth to rock. | | depth to rock. | '
1 1 1 ) 1
1 ] ] ] '
Imwwee—mcemenm—m=|Severe: |Severe: {Severe: iSevere: iSevere:
Detra | slope. { slope. { slope. { slope. i slope.
i i i 3 i
2us; z | | | |
Dollardew=mww----!Severe: {Severe: {Severe: {Severe: |Severe:
| slope. { slope, i slope, | slope, ! slope,
H { shrink-swell, ! shrink~swell | shrinkeswell, i shrink-swell,
i E low strength. % depth to rock. { low strength. { low strength,
i i } H
Rock outcrop. { f i H i
| ] ! | !
-1 TR wowewmee|Severe: |Severe: iSevere: iSevere: iSevere:
Etoe | slope, { s8lope, ! slope, ! slope, ! slope,
% large stones. ; large stones. % large stones. E large stones. E large stones.
3 i i i
26%: i ] i 1 i
Farlow=-==www--w-|Severe: |Severe: iSevere: iSevere: {Severe:
f slope. i slope. | slope. | slope. i slope.
i ! | H i

See footnote at end of table.
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TABLE 7.~~BUILDING SITE DEVELOPMENT--Continued

1 H H ¥ T
i i i i i
Soil name and | Shallow } Dwellings i Dwellings H Small H Local roads
map symbol i excavations H without H with H commercial i and streets
! | basements H basements | buildings ;
T T T T ¥
| ! | ; i
26%; ] H ; i i
Rock outcrop. } } i i i
i i i H i
27*, ] i i i i
Halaquepts ! i ] } i
1 1 3 1 )
i ( f i H
28, 29-cccmmmeonnan {Moderate: iSevere: iSevere: {Severe: {Severe:
Heldt i too clayey. i shrink-swell, i shrink-swell, i shrink-swell, | shrink-swell,
i ! low strength. { low strength. i low strength, i low strength.
) ] 1 1 []
1 1 1 i ¥
Oommws e ww===={Moderate: {Severe: {Severe: {Severe: {Severe:
Heldt i too c¢layey, } shrink-swell, { shrink-swell, i slope, { shrink-swell,
i slope. { low strength, { low strength, ! shrink-swell, { low strength.
H i H ! low strength. '
[] (] ] 1 t
i ] i I ]
B e D T iSevera: {Severe: |Severe: {Severe: iSevere:
Heldt i slope, i slope, { slope, | slope, i slope,
{ too clayey. | shrink-swell, } shrink-swell, | shrink-swell, { shrink-swell,
i i low strength. ! low strength, t low strength. i low strength.
1 [} [} ] ]
{ } 3 I I
R et --=-{Severe: {Severe: ISevere: |Severe: {Severe:
Holderness ! slope. ! slope, ! slope, ! slope, ! slope,
Variant H { shrink-swell, } shrink-swell, { shrink-swell, } shrink-swell,
H { low strength, i low strength. ! low strength. i low strength.
] ¥ ] 3 i
[} i P i i
33, 3Uecccccmemnnaao {Severe: |Severe: |Severe: iSevere: iSevere:
Ildefonso | slope, i slope, } slope, i slope, i slope,
{ large stones. i large stones, { large stones, { large stones. ! large stones.
i ) i i ¥
i i i H H
35%; i i | ! |
Ildefonsor=memeax iSevere: iSevere: iSevere: iSevere: iSevere:
{ slope, ! slope, i slope, | slope, ! slope,
i large stones, { large stones, } large stones, i large stones. i large stones.
i i 1 i 1
H H i H i
Lazeglre==wew- w--={Severe: iSevere: iSevere: iSevere: tSevere:
i depth to rock, | depth to rock, | depth to rock, | depth to rock, i depth to rock,
E slope. E slope. E slope. E slope. E slope.
1 I3 i I i
36, 37— {Severe: {Severe: iSevere: iSevere: iSevere:
Irigul { slope, i slope, ! slope, i slope, { slope,
i depth to rock. | depth to rock. | depth to rock. | depth to rock. } depth to rock.
[} t 3 ] ]
’ t i ] i
38#%: i i i | i
Iriguleccecrvmmens }Severe: {Severe: 1Severe: iSevere: |Severe:
{ slope, { slope, { slope, { slope, { slope,
| depth to rock. | depth to rock. | depth to rock. | depth to rock. | depth to rock.
] ¥ i 3 1
1 I i i 1
Starman---ee~me---|Severe: {Severe: iSevere: |Severe: {Severe:
{ slope, i slope, { slope, ! slope, { slope,
! depth to rock. | depth to roeck. | depth to rock. | depth to rock. { depth to rock.
4 i ] ) H
i i H H i
3Qewmmvwrenmrwnen=|Severe: |Severe: iSevere: {Severe: {Severe:
Jerry i slope. i shrink-swell, | slope, i shrink-swell, { shrinke-swell,
] | slope. | shrink-swell, ! slope. ! slope,
2 1 ! ! 3 low strength,
1 1 i
{ i H ] i
Ylmwwocmce e weee=iSlighte-wrecwea --{Moderate: iModerate: {Moderate: {Moderate:
Kim i { shrink-swell, } shrink-swell. { shrink-swell, { shrink-swell,
i H ; ! slope. ! low strength.
1 (] 1 ] 1
t 1 I I I
R et ———————— iModerate: {Moderate: iModerate: iSevere: tModerate:
Kim } slope. I shrink-swell { shrink-swell i slope. i slope,
¥ +
i i slope. i slope. H ! shrink-swell,
f ? i i E low strength.
) '
I i ) i 1
42mmmmccccca ~~=---]Severe: {Severe: iSevere: {Severe: {Severe:
Lamphier } slope. { slope. i slope. | slope. ! slope.
H H 4 i }

See footnote at end of table.
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued

SOIL. SURVEY

large stones.

i 1 | i I
Soil name and | Shallow H Dwellings i Dwellings H Small ! Local roads
map symbol ! excavations i without | with i commercial ! and streets
1 | basements | basements i buildings 1
i i i i i
| ] i i !
L ettt {Moderate: |Severe: {Severe: iSevere: {Severe:
Limon | too clayey. | shrink-swell. { shrink-swell. | shrink-swell. | low strength,
| ' | ! ! shrink-swell.
] ! ! ] !
L et iSlighteeccacaaao iModerate: |Moderate: {Moderate: {Moderate:
Morval H } shrink-swell, | shrink-swell. | slope, { low strength,
i | ' | shrink-swell. | shrink-swell,
] | ! ! | frost action.
| ! ! ! ]
ys*; ! ] | : '
Morval----cc-ceeae {Moderate: {Moderate: iModerate: |Severe: {Moderate:
| slope. | shrink-swell, ! shrink-swell, i slope. ! low strength,
! | slope. ! slope. ' | shrink-swell,
! | ' ! | slope.
| | i ! !
Tridell--==eeeemn {Severe: |Severe: iSevere: {Severe: {Severe:
| slope, { slope, ! slope, | slope, | slope,
{ large stones. | large stones, | large stones. ! large stones. | large stones.
[] 1 1
] 1 i
[ T ——— |Severe: 1Slightveemeccauaaa 1Slight--c-eeeaax 1Slight-ceeeeeaao iSlight.
Nihill | cutbanks cave. | ! i :
1 1 [] 1 1
I I ] l I
L {Severe: iSevere: |Severe: |Severe: iSevere:
Nihill { slope, | slope. | slope. ! slope. { slope
| cutbanks cave. | ] ! |
1 | i ]
11 P |Severe: |Severe: |Severe: |Severe: {Severe:
Northwater | slope. | slope. ! slope. ! slope. | slope.
! | | ] |
e |Slight-veeeeenmn 1Slight=me-euaam- 1Slight=cmmmcmeun ISlight=em—mmmmm- iSlight.
Olney ] i i ' i
! ! ' |
50rmmemmm e —————— 1Slight--moocoee- {Slightecccmccaae !Slighte~—ocoooo 1Slight-mmoocaaen !Slight.
Olney ! ! i i |
! ! ! i i
[ [ |Moderate: !Moderate: {Moderate: | Severe: {Moderate:
Olney | slope. | slope. | slope. ! slope. { slope.
! ! i | |
7 P |Severe: |Severe: |Severe: |Severe: {Severe:
Parachute | slope, ! slope. { slope, | slope. ! slope.
| depth to rock. | | depth to rock. | H
[] ] ] 1 ]
] ) i 1 4
53%: ! i ! ! |
Parachute-------- |Severe: |Severe: {Severe: iSevere: |Severe:
| slope, | slope. i slope, | slope. i slope.
| depth to rock. | ! depth to rock. | |
t ] ] [] ]
f ) ] ] I
Rhongeeweweeceuaa {Moderate: {Moderate: {Moderate: iSevere: {Moderate:
{ slope, i slope, ! slope, i slope. | slope,
| depth to rock. | shrink-swell. { depth to rock, | { frost action,
! 1 | shrink-swell. | { shrink-swell.
[] | ] ] 1
i I [ ] I
Sfcccmccrmmmnnaana 1Slightevcreceve- 1Slight-—-~vvceu- 1Slighteewweeaaa- iSlight---~~eea-- 1Slight.
Potts ] ' ] E |
! ! i |
[ T ——— 1Slighteweemmana" iSlight-mc-crenex 1Slight-=--ceceeua |Moderate: {Slight.
Potts : ! E | slope. i
i ; i i
Bfemmmmc e e e e—— !Moderate: {Moderate: {Moderate: {Severe: {Moderate:
Potts | slope. i slope. { slope. ! slope. | slope.
; i ! i i
57%: | ! ! ] }
POttS--ccmcmmmmee 1Slighte—casceaan 1Slight-ececmwaeas 18lighte-cceeaa-o |Moderate: iSlight.
| | ' ! slope. ]
! i ! ! !
Ildefonso=-eee=e- {Severe: |Severe: 1Severe iSevere: |Severe:
large stones. large stones. large stones. ! slope, ! large stones.
] 1
¢ i
[} []
1 1

See footnote at end of table,

1
I
t
I
]
i
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued

T T 1) T T
1 ] ] | ]
Soil name and |} Shallow i Dwellings i Dwellings ! Small i Local roads
map symbol H excavations i without | with H commercial | and streets
| H basements H basements i buildings i
) 1 T T T
| | | | |
I i t 1] ]
58%, 59%: | : ! i i
PottSeemewmme—eae | Severe: iSevere: iSevere: {Severe: iSevere:
E slope. i slope. E slope. E slope. E slope.
i ] ] ] t
Ildefonso--=ce-w- iSevere tSevere: {Severe: iSevere: {Severe:
| slope, ! slope, ! slope | slope, ! slope,
{ large stones. i large stones. i 1arge'stones. { large stones. ! large stones.
i i ; i |
60, floceemeccccwa {Severe: iSevere: |Severe: iSevere: |Severe:
Rhone | slope. i slope. | slope. i slope. | slope.
1 1 1 [] ]
o | | | | |
Rock outcrop. ! i : i i
[] 1 1 t ]
1 I I : ]
Torriorthents. | ! { i }
1 [] [] ] ]
i 1 ] ] ]
R ettt iModerate: iSevere: iSevere: {Severe: iSevere:
Silas i floods. \ floods. | floods. t floods. i floods.
] ] ] ] 1
i 4 H I I
[ R ettt tSevere: iSevere: iSevere: {Severe: |Severe:
Tanna | slope. | slope. \ slope. { slope. i slope,
! ! ! ! i low strength.
] 1 1 () 1
65¢. E | ! E i
Torrifluvents | i i i i
i i i i |
66%: | H ! ! !
Torriorthents. | ] ! i i
1 [] 1 1 )
I 1 t 1 1
Camborthids. | i ) ] i
t 1 1 1 1
] ] ! I I
Rock outecrop. E E E E E
7+ | | s | |
Torriorthents. ' i ! ' ]
1 [] [] 1 1
] i ] ] I
Rock outcrop. ' i i ; i
] 1 1 1 1
3 1 ] I ]
(L R 1Slighteeememoaaua- 1Slighte=eeceaaaao 1Slighteceeawaecaa- {Moderate: iModerate:
Vale ! ] } | slope. ! low strength.
] [] [] ) ]
i i i ] 1
[ R R it iModerate: iModerate: IModerate: {Severe: iModerate:
Vale { slope. i slope. { slope. i slope. | slope,
] i i i ! low strength.
1 t 1 ] ]
] ' ' I ]
TOewmcmm e e e i Severe: iSevere: |Severe: iSevere: |Severe:
Vale | slope. ! slope. | slope. { slope. { slope.
1 [] ] 1 1
1 i [ ] I
T1%: ! i i ! !
Villa Grove------ iSevere: iSevere: {Severe: {Severe: iSevere:
i slope. | slope. { slope. | slope. i slope,
| i | ] | low strength.
1 1 1 1 ]
] I ] ) i
Zoltay--===vmc-oo |Severe: |Severe: iSevere: iSevere: iSevere:
{ slope. | slope, | slope, ! slope, | slope,
| t shrink-swell. ! shrink-swell. | shrink-swell, i low strength,
| ] | i | shrink-swell.
1 (] ] ] 1
| ] I ] 1
R ettt iSevere: iSevere: {Severe: {Severe: |Severe:
Wann ! wetness. | floods. i floods, { floods. \ floods,
1 ! ! wetness. : ! frost action.
1 1 1 1 |
[ 1 ] | [

% See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 8.--SANITARY FACILITIES

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was

not rated]

area reclaim.

i i i i 1
Soil name and 1 Septic tank { Sewage lagoon | Trench i Area | Daily cover
map symbol i absorption i areas i sanitary H sanitary ]} for landfill
! fields | | landfill ! landfill )
T T T T T
| | | | |
LR |Severe: {Severe: |Severe: |Severe: {Poor:
Almy Variant { slope, | slope. | slope. ! slope. { slope.
! percs slowly. ! ! ! i
] ] ] 1 ]
2% | ' t | i
Arle--ccccemcma-n iSevere: {Severe: {Severe: |Severe: |Poor:
{ slope, | slope, | slope, } slope. ! slope,
! depth to rock. | large stones. | depth to rock. | } large stones,
i ! ! ! | area reclaim.
) | i ! |
Ansari--ececcea--- |Severe: |Severe: {Severe: |Severe: i Poor:
| slope, | slope, | slope, { slope. ! slope,
| depth to rock. | depth to rock. | depth to rock. | ! thin layer,
| ! ! i | area reclaim.
i ] | i ]
Rock outecrop. 1 E ; ! !
] ] []
I 1 ] ]
ettt | Severe: IModerate: {Moderate: {Slight-—---cccwae {Fair:
Arvada i percs slowly. { slope. i too clayey. t | too clayey.
[] 1 1 t []
] 1 i t +
L T T eI |Severe: iSevere: IModerate: {Moderate: |Fair:
Arvada | percs slowly. | slope. | too clayey. | slope. | slope,
' i E : ! too clayey.
1 1 1
4 ] I I I
R Tt T PR 1Slighteemeeeaaea |Severe: {Severe: {Severe: 1Good.
Ascalon ! | seepage. | seepage. | seepage. i
] i | i
e |Moderate: |Severe: |Severe: Severe: |Fair:
Ascalon { slope,. | slope, | seepage. | seepage. ! slope.
] | seepage. ! i i
1 [] ] 1 ]
I ] ' ] ]
T*: | i i ] i
AscalofNe=eeeceaax iModerate: |Severe: {Severe: |Severe: \Fair:
! slope. { slope, | seepage. | seepage. | slope.
] | seepage. ] 1 !
! ! ! i }
Peng---cecmceeecao {Severe {Severe: |Severe: |Severe: |Poor:
| slope, | slope, | large stones. i slope. i slope,
i large stones. | large stones. ! i ! large stones.
[] 1 1 []
o | ! a s e
Atencige-eemccea- iSlight----cece-- |Severe: |Severe: 18light--cccccacen |Severe:
! | seepage. | seepage. 1 | large stones.
i ! ] ! |
Azeltine-----ve-- |Severe: |Severe: {Severe: |Severe: {Poor:
i large stones. | seepage, | seepage, | seepage. | seepage,
H ! large stones, | large stones. i | large stones.
] i ! ! !
g%, ! ! i i i
Badland ] ! ! ! !
; | ! !
10-mmmmec e |Moderate: {Severe: |Severe: {Severe: {Fair
Begay | large stones. | seepage. | seepage. | seepage. | large stones.
| ! ) | '
LR et {Moderate: {Severe: {Severe: iSevere: {Fair:
Begay { slope, | slope, | seepage. | seepage. i slope,
| large stones. | seepage. 1 | ! large stones.
1 ] ) [] []
I ' [ ] [
12%; | ! i ! i
Bucklon---=-e-=w- |Severe: {Severe: {Severe: |Severe: {Poor
depth to rock, | depth to rock, | depth to rock, | slope. ! thin layer,
slope, { slope. { slope. ! | slope,
1 ] 1 1
| | | s

]
I
!
{ percs slowly.
1
I

See footnote at end of table.
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depth to rock.

depth to rock.

thin layer.

i H i I i
Soil name and i Septic tank i Sewage lagoon | Trench i Area H Daily cover
map symbol | absorption i areas t sanitary H sanitary i for landfill
| fields | ! landfill | landfill |
T T LB T T
1 1 ] | I
! 1 i ! !
12%; i i H ! H
Inchau-eceacccaa- {Severe: {Severe: |Severe: {Severe: {Poor:
{ slope, { slope, { slope, | slope. ! slope,
| depth to rock. | depth to rock. | depth to rock. | | thin layer,
] ' 1 i | area reclaim.
1 1 (] ] 1
I ] ] ] 1
13cccccmcccccanea {Slighteecececweaas {Severe: iSevere: {Severe: |Poor:
Chilton ! i seepage. | seepage. | seepage. | small stones.
] ] 1 ] 1
] i I i ]
MYoecemmcrc e ceme = ‘Moderate: {Severe: |Severe: |Severe: {Poor:
Chilton | slope. | seepage, | seepage. | seepage. { small stones.
! ! slope. i i i
i i ] ! ]
15mccccccccccccea {Severe: iSevere: iSevere: |Severe: tPoor:
Chilton { slope. | seepage, | seepage. | slope, } small stones,
| ! slope. H | seepage. ! slope.
1 1 [] 1 ]
I ] ] 1 ]
16 mmcmmccceeee | Severe: iSevere: {Severe: iSlightecececmaa-" { Poor:
Cimarron | percs slowly. i slope. { too clayey. i ! too clayey.
1 1 ] [] 1
I I ] ] I
LN et atatated |Severe: iSevere: iSevere: iSevere: {Poor:
Cochetopa | percs slowly, | slope. { too clayey, | slope. | slope,
| slope. H | slope. H i too clayey.
1 ] [] 1 []
I ] ] I ]
18%; ) ! } ! !
Cochetopa-=w-==-- iSevere: iSevere: iSevere: {Severe: {Poor:
! percs slowly, i slope. i too clayey. | slope. ! slope,
i slope. ; 1 i | too clayey.
1 1 [] ] 1
] 1 ] ] []
Jerry-—-ececeeacea | Severe: iSevere: {Severe: |Severe: {Poor:
! slope, ! slope. ! too clayey. i slope. | slope,
| percs slowly. ' ] ) ! too clayey.
[] [] ] ] 1
] ] ] ] I
19%: ! | ! | !
Cochetopa=wewewun |Severe: |Severe: iSevere: iSevere: {Poor:
{ percs slowly, | slope. | too clayey, { slope. | slope,
i slope. 1 i slope. ! | too clayey.
1 ] ] 1 1
I ] 1 I i
Jerry----ceceeccaaa- iSevere: {Severe: {Severe: |Severe: {Poor:
{ slope, i slope. i slope, | slope. ! slope,
{ percs slowly. H | too clayey. | ! too clayey.
i | i | ]
20%, i i i i :
Cryaquolls ! ! ' ! !
i ! ! i )
21%; ; | ! | i
Cushman-----eewe- |Severe: iSevere: |Severe: |Severe: {Poor:
{ depth to rock, | depth to rock, | depth to rock, | slope. i slope,
i slope. i slope. { slope. i | thin layer.
i ] ] [] 1
] ] ] ] I
Lazeare-ececeecceana |Severe: iSevere: iSevere: iSevere: |Poor:
{ depth to rock, | depth to rock, | depth to rock, | slope. | slope,
| slope. | slope. i slope. | { thin layer,
i ! ] | ! area reclaim,
] 1 [] ] 1
I I ] ! I
e L L T |Severe: iSevere: {Severe: |Severe: {Poor:
Dateman i slope, i slope, ! slope, i slope. { slope,
i depth to rock. | depth to rock. | depth to roeck. | | small stones,
! ; ! i | area reclaim.
] 1 ] | 1
I ] ¢ t 4
23— iSevere: iSevere: |Severe: {Severe: {Poor:
Detra { slope. { slope. i depth to rock. | slope. ! slope.
! i ! ! i
2u*; i i H i i
Dollard--eeeccce" |Severe: {Severe: |Severe: |Severe: {Poor:
slope, { depth to rock, | slope, ! slope. | slope,
percs slowly, { slope. | too clayey, ! | too clayey,
] 1 ] ]
| | | |

See footnote at

end of table.
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depth to rock,
small stones.

depth to rock. thin layer,

area reclaim,

i i J i i
Soil name and ! Septic tank | Sewage lagoon | Trench | Area ! Daily cover
map symbol I absorption ! areas H sanitary i sanitary i for landfill
| fields | | landfill | landfill |
] i i T i
! | ! ; 1
24 ! ! ] | !
Rock outcrop. E E E i !
i ] ] = :
L ettt | Severe: {Severe: |Severe: |Severe: {Poor:
Etoe ! slope, | slope, ! slope, | slope. | slope,
! large stones. i large stones. | large stones. | { large stones.
! ] i i |
26%; ! | ! | |
Farlow---ceceeeceaeax |Severe: |Severe: |Severe: |Severe: {Poor:
| slope, | slope, | slope, | slope. | slope,
| depth to rock. | depth to rock. | depth to rock. | ! small stones.
i ! ! ! |
Rock outcrop. H 1 H H i
i | i | i
27%, i ] ! 1 i
Halaquepts 3 ! E i ]
| i | 1 ]
28, 29-emoc-cocnanao | Severe: {Moderate: {Severe: 1Slighte-cccccnua- {Poor:
Heldt | percs slowly. } slope. | too clayey. ! { too clayey.
] 1 ] [] 1
] I ] ] ]
J0ecoomem e |Severe: |Severe: iSevere: iModerate: |Poor:
Heldt E percs slowly. E slope. s too clayey. ! slope. | too clayey.
I i ] : ‘
KR T et | Severe: {Severe: |Severe: iSevere: {Poor:
Heldt | slope, ! slope. | too clayey. | slope. { slope,
E percs slowly. E 5 E E too clayey.
] I ] ] I
7 | Severe: {Severe: iSevere: iSevere: {Poor:
Holderness Variant | slope, | slope. ! too clayey. | slope. ! slope,
E percs slowly, E E 1 | too clayey.
{ i i ! |
L ettt {Severe: |Severe: iSevere: iSevere: {Poor:
Ildefonso { slope, ! slope, ! large stones, { slope, ! slope,
E large stones. ! seepage. E seepage. | seepage. | large stones,
i i | ) i
KL e ettt {Severe: |Severe: |Severe: {Severe: iPoor:
Ildefonso ! slope, ! slope, { slope, ! slope, | slope,
| large stones. | seepage. | large stones, | seepage. ! large stones.
H ! | seepage. ] 1
| i ] i )
35%:; | | i ! i
Ildefonso~weecevreu- |Severe: {Severe: |Severe: iSevere: | Poor:
| slope, ! slope, | slope, { slope, i slope,
{ large stones. | seepage. { large stones, | seepage. { large stones.
! | | seepage. | i
] ! ! i |
Lazear-~---cececeonx {Severe: iSevere: iSevere: |Severe: {Poor:
! depth to rock, | depth to rock, | slope, i slope. | thin layer,
{ slope. | slope. | depth to rock. | ! slope,
! f ! ! | area reclaim,
i i i H ]
36, 3Tweme—mmemeeeee |Severe: iSevere: {Severe: {Severe: {Poor:
Irigul | slope, i slope, | slope, | slope. ! slope,
| depth to rock. | depth to rock. | depth to rock. | ! thin layer,
| ! ! ! | area reclaim,
| i i ! '
38%: | ' i | ]
Irigule---cecmeccao | Severe: {Severe: |Severe: |Severe: i Poor:
| slope, ! slope, { slope, { slope. " slope,
| depth to rock. | depth to rock. | depth to rock. | { thin layer,
E i i i E area reclaim.
i ]
Starmgneceeeececea" |Severe: {Severe: {Severe: |Severe: {Poor:
slope, i slope, ! slope, i slope. { slope,
) 1]
| | | |
i ! | '

]
]
{ depth to rock.
i
I
!

See footnote at end of table.
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TABLE 8.--SANITARY FACILITIES-~Continued

thin layer,
slope.

T T 1] 1] L]
I ] [ 1 i
Soil name and H Septic tank { Sewage lagoon | Trench H Area i Daily cover
map symbol 1 absorption ! areas H sanitary 1 sanitary \ for landfill
| fields : | landfill ! landfill :
i i i i i
i | | ] |
39--ccccmcrcnnnaa- {Severe: {Severe: iSevere: {Severe: |Poor:
Jerry i percs slowly, t slope. i slope. | slope. { slope.
! slope. i H H i
| i i i |
Ylewwommccccmeeee {Moderate: iModerate: iSlight-scecce-m- iSlight-ee===w-- {Good.
Kim | percs slowly. { slope, H i H
i | seepage. H | !
i i H ! i
Blocomm e cwes {Moderate: {Severe: 1Slight-veweeeee-- {Moderate: (Fair:
Kim | slope, { slope. | | slope. { slope.
| percs slowly, H | H |
] ] 1 (] 1
I i ] ] I
L ettt {Severe: iSevere: {Severe: iSevere: \Poor:
Lamphier i slope. ! slope. } slope. | slope. { slope.
1 1 ) 1 ]
' I ] I §
LD ettt | Severe: iModerate: {Severe: iSlight-====ecuv {Poor:
Limon | percs slowly, ! slope. } too clayey. i i too clayey.
i slope. | ! ] i
| | : : :
UYeommcecce e {Moderate: |Severe: tModerate: 1Slighte~eeeeaem {Fair:
Morval { percs slowly, i slope. { too clayey. | {- too clayey.
i slope. | i i i
3 1 () ) ]
] ' ] [} [
s i i i 1 i
Morval----oeecua- iModerate: iSevere: iModerate: {Moderate: {Fair:
{ percs slowly, | slope. | too clayey. ! slope. { slope,
{ slope. H t i I too clayey.
1 1 1 3 1
I 1 I t ]
Tridell----e-cee-- iSevere: {Severe: iSevere: iSevere: {Poor:
| slope, { seepage, | seepage, { slope, i slope,
| large stones. { slope, | large stones. | seepage. { large stones.
1 { large stones. H ! |
1 1 1 1] 1
I I i I i
LR e T 1Slighteeecccaaaua | Severe: jSevere: |Severe: |Poor:
Nihill ! | seepage. | seepage. | seepage. | small stones.
1 1 ] 1 []
] ] ] I 1
Yfommeemcccccccean iSevere |Severe: {Severe: |Severe: {Poor:
Nihill { slope. | slope, ! seepage. ! slope, i slope,
i | seepage. ! | seepage. ! small stones,.
] 1 1 ] 1
] I ] ] I
L et iSevere: iSevere: |Severe: iSevere: {Poor:
Northwater | slope, i slope. ! slope, i slope. i slope.
{ depth to rock. | { depth to rock. | !
] 1 [] 1 [)
1 3 ] ' i
49, 50w-coceccnaaa- iModerate: iModerate: 1Slight-weceececuns 1Slighteeececaacax iFair:
Olney i percs slowly. | seepage, | H | small stones.
i ! slope. H t i
i ) i i i
5leccccrecnrcnnea- iModerate: {Severe: 1Slight-c-evvme-- tModerate: tFair:
Olney i percs slowly, ! slope. i | slope. { small stones,
{ slope. ! H ! | slope.
| i i ! 1
P e e L {Severe: iSevere: iSevere: {Severe: iPoor:
Parachute i slope, i slope, | slope, { slope, | slope,
| depth to rock. | depth to rock, | depth to rock, | seepage. { small stones,
! | seepage. | seepage. ! | area reclaim.
] ] ] (] 1
] ] ] I I
53%: ! ! i ! ]
Parachute-------- {Severe: {Severe: |Severe: {Severe: {Poor:
| slope, ! slope, { depth to rock, | slope, i slope,
| depth to rock. | depth to rock, | seepage. i seepage. | small stones,
H | seepage. ! | ! area reclaim,
[] [] 1 1 ]
[ i ' I ]
Rhone--eceeeee—oa-o- iSevere: |Severe: iSevere: tModerate: (Fair:
depth to rock. | slope. { depth to rock. | slope. { small stones,
[] [] 1 1
| | | |
| ! H H

See footnote at

end of table.
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Torriorthents,
Camborthids.
Rock outcrop.

67%:
Torriorthents.

Rock outcrop.

i i i i i
Soll name and H Septic tank ! Sewage lagoon | Trench | Area | Daily cover
map symbol i absorption H areas ! sanitary | sanitary i for landfill
| fields | | landfill ! landfill :
T T T T T
; ; | | |
54, 55-cccccccaaaca- {Moderate: iModerate: 1Slight-~---ocooe-o iSlighteccmmcaeaax {Good.
Potts | percs slowly. | slope, i i i
1 | seepage. ! ! i
i ! i i |
feemerremn e ———— IModerate: |Severe: 1Slighte—ceaaaaaa- {Moderate: {Fair
Potts { slope, ! slope. | ! slope. | slope.
! percs slowly. | | ] |
! i i ! i
57%: 1 i i | i
POttSemme e eea {Moderate: |Severe: 1Slight--ccccncuaa 1Slight-ewwaccaaax {Good.
| percs slowly. i slope. i 1 i
] ] 1 |
] ] ] ]
IldefonsO-w=wrecnmw= iSevere: iSevere: |Severe: {Moderate: iPoor:
| slope, | slope, | large stones, ! slope. { large stones,.
| large stones. | seepage. H H !
1 ] 1 ] 1
I ] I { I
58%: ! ] i i }
PottS--mmmemmcccee e {Severe: {Severe: {Moderate: iSevere: {Poor:
! slope. ! slope. | slope. i slope. | slope.
! | i i |
Ildefonso~=emeceea- iSevere: iSevere: {Severe: |Severe: iPoor:
{ slope, | slope, | large stones, i slope, { slope,
{ large stones. | seepage. | seepage. | seepage. ! large stones.
i ! ! i i
59%: | ! i ) i
A e el iSevere: {Severe: |Severe: iSevere: |Poor:
| slope. ! slope. ! slope. | slope. | slope.
] i ] 1 ]
] I ] I ]
Ildefonso---=e-ee-a |Severe: {Severe: iSevere: |Severe: i Poor
| slope, | slope, | slope, { slope, ! slope,
! large stones. | seepage. { large stones, { seepage. { large stones.
i ! | seepage. ! !
! | i ] |
flemcmomrrnmremme——— |Severe: |Severe: |Severe: {Severe: | Poor:
Rhone { depth to rock, | slope. ! depth to rock. | slope. ! slope.
| slope. ! ! ; '
| | ! t ;
flomemeecccem e emmnn |Severe: |Severe: |Severe: {Severe: {Poor:
Rhone | depth to rock, | slope. | slope, | slope. ! slope.
i slope. H { depth to rock. | i
! ! ! | '
62%; | ' i H !
Rock outcrop. ! i ! | i
1 1 1 [] []
4 I i i ¢
Torriorthents. ] i ; ! !
; i i ; i
[ bt T |Severe: {Severe: {Severe: {Severe: 1Good.
Silas | floods. i floods. | floods, | floods. i
] 1 1 1 1
I I 1 | ]
Blleccmcmcmesam e ———— |Severe: |Severe: |Severe: 1Severe: {Poor
Tanna depth to rock, | depth to rock, | depth to rock, | slope. | slope,
percs slowly, ! slope. { slope. ! ! thin layer,
slope. | ! | ! area reclaim.
1 [] t ]
I ] I ]
65%, ; 1 ! !
Torrifluvents 5 i i
[}
} i
66#%: ! i i
! ! i
| ] !
| | i
! ! !
] ] [}
I ] }
! i ]
[ 1 1
] 1 ]
t | |
; | i
] ! |
i i i

See footnote at end of table.
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T T T T T
} H ] I ]
Soil name and H Septic tank | Sewage lagoon | Trench H Area i Daily cover
map symbol 1 absorption 1 areas i sanitary t sanitary {  for landfill
: fields : | landfill | landfill |
i 4 H i i
i | ; ! '
68--cccmmc e iModerate: {Moderate: {Moderate: 1Slight-ceeccecuun- {Fair:
Vale | percs slowly. | seepage, | too clayey. i | too clayey.
i { slope. I | i
i i ! i 1
) R Rt T {Moderate: |Severe: iModerate: IModerate: tFair:
Vale | slope, i slope. i too clayey. ! slope. i slope,
| percs slowly. ! i ! | too clayey.
1 t [] 1 ]
] i ] I {
FL R Rttt iSevere: {Severe: iModerate: |Severe: {Poor:
Vale | slope. { slope. i slope, ! slope. | slope.
| H ! too clayey. i !
i i i H i
T1%; ! i ! | ;
Villa Grove---==--- i Severe: {Severe: tSevere: |Severe: tPoor:
! slope. i slope, | seepage. ! slope, { slope.
| | seepage. ! | seepage. H
t 1 1 1 1]
i ] I ¢ '
Zoltay==-=mcmeceaa- iSevere: iSevere: |Severe: {Severe: {Poor:
! slope, | slope. | too clayey. { slope. | slope,
! percs slowly. } ! i | too clayey.
1 [] [] 1 i
I } } I I
R e e T 2 iSevere: |Severe: iSevere: {Severe: 1Good.
Wann | wetness, | seepage, ! floods, { floods, !
{ floods, ! wetness, | wetness, | wetness, i
1 i floods. ! seepage. | seepage. i
] ] 1 1 t
] 1 ] 1 ]

* See description of the map unit for composition and behavior characteristics of the map

unit.
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TABLE 9.--CONSTRUCTION MATERIALS

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"good," "fair," and "poor." Absence of an entry indicates that the soil was not rated]

area reclaim. thin layer.

T 1] L T
I ] i I
Soil name and i Roadfill H Sand ! Gravel | Topsoil
m symbol i ! H
ap symbo E E i !
T T : 5
i i i i
IR ettt {Poor: {Unsuitede-cc-vcccuwua- iUnsuitedeccec-cncccwuxw-" {Poor:
Almy Variant |\ slope, } ! i slope.
| low strength. ' | !
! | ! i
2% ! ' i :
Arle---cwccerccceeaao { Poor: iUnsuited: iUnsuited: tPoor:
| slope, } thin layer. { thin layer, ! slope,
! thin layer, i ! ! large stones.
{ area reclaim. | 1 |
[] L] ] ]
) 1 i i
Angari---—ececoccee- {Poor: jUnsuited-emmemeeneenn iUnsuited=c-weocwe—--o-- |Poor:
{ slope, H ! i slope
| thin layer, ! H ! large'stones,
E area reclaim, E | { area reclaim.
1 ]
] I 1 1
Rock outcrop. ' i | i
] 1 1 ]
[ I I I
3, bmomcommcoemmccceenn {Poor: {Unsuited: {Unsuited: {Poor:
Arvada | shrink-swell, { excess fines. | excess fines. | too clayey,
i low strength, { i | excess sodium.
1 ' i
L Lt T P T |Poor: {Poor: tUnsuited=wwvveneaaaao {Fair:
Ascalon | low strength. | excess fines. H | too clayey.
1 ] ] 1
I ] t I
[T ettt |Poor: {Poor: fUnsuited----eeeceowa- {Fair:
Ascalon ! low strength. | excess fines. ! | slope,
! ! i ! too clayey.
[] ] [] 1
. | | | |
AscaloNe~cemccecmeao— {Poor: {Poor: {Unsuited------cccuunmo {Fair:
{ low strength. | excess fines. i | slope,
i | ! ! too clayey.
| t i |
PeNa-=wem—ccememcceax" ' Poor: iUnsuited---=weeecc--- iUnsuitede-mecmmccauno | Poor:
! large stones. ' ! | slope,
1 | | | large stones.
i } | '
8¥*: ] ) i !
Atenciges-mcecccnaaa- 1G00dmmmmmmcccc e {Poor: }Poor: tFair:
| | large stones. | large stones. { small stones.
| | ] !
Azelting-eme—meceo—oo |Fair: {Poor: {Poor: {Poor:
| large stones. { large stones. { large stones. ! small stones.
i ] ] 1
o, | | | |
Badland H ! i i
| i | |
10emmeemmrem e —— e {Fair: {Poor: jUnsuited-~ceveracaann {Good.
Begay | large stones. i excess fines, t t
! | large stones. i !
} ! ! i
L D |Fair: |Poor: iUnsuitede-ccmoocucna- {Fair:
Begay i large stones. E excess fines. E E slope.
12%: i :' E E
Buckloneeewemecoceeaa" | Poor: iUnsuited-ee=ceecewana iUnsuited-weceeeaacna- |Poor:
thin layer, t i slope,
] 1
i |
[ i
1 ]
I I

‘ :
i slope, | area reclaim,
| 1
! |
I I

See footnote at end of table.
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TABLE 9.--CONSTRUCTION MATERIALS--Continued

115

T L] ¥ T
1 + i ]
Soil name and i Roadfill H Sand H Gravel } Topsoil
map symbol ! i | !
i i | i
i i i i
! | | i
12%:; i ; | ]
Inchaus--cecceawremaa i Poor: iUnsuited: tUnsuited: {Poor:
! slope, | thin layer. ! thin layer. { slope,
i thin layer, i ' | small stones,
! area reclaim, 1 i { area reclaim.
1 ] 1 1
I ' I I
13, Meccrmccccccceeee {Fair: jUnsuited=-ememenenan- iUnsuited-----cevcoeueo |Poor:
Chilton { low strength. 1 ! | small stones.
) ] 1 []
] ] I {
15=cwmccmcccccccccrcee {Fair: {Unsuitede~eweecmeanax jUnsuited---eceeeanca- {Poor:
Chilton | slope, i i ! small stones,
! low strength. i ! | slope.
1 1 ] 1
i ] 1 [}
16-c-memm e {Poor: jUnsuited--=ceecceaaaao jUnsuited-=-mmereceaa- | Poor:
Cimarron ! shrink-swell, i ! | too clayey.
i low strength. E ! 1
1 ] [}
I ] ! ]
LN e DR { Poor: jUnsuited---ccccmcaaaa tUnsuited-=-cceceeaaa- {Poor:
Cochetopa | shrink-swell, i ! i\ slope,
{ slope, | | | small stones.
| low strength. ' ' E
i i ! i
18%: i t ! i
Cochetopa-~--ccocccwen-- {Poor: tUnsuited--eececcecaa- {Unsuitede=ccececcacaa- {Poor:
! shrink-swell, i ! | slope,
! low strength. i i ! small stones,
] i i i
Jerry-ccecmmecmccanaaa2 i Poor iUnsuited-=-ccccacaaao {Unsuitedemceccecenana { Poor
| slope, | ! ! slope,
| shrink-swell, ! i | large stones,
| low strength. H 1 { too clayey.
1 1 1 1
I i 1 [
19%: | i ! i
Cochetopa--=vweweeeaa tPoor: tUnsuited-vcceccmcccaaa IUnsuitedeececcccccaaax {Poor:
! shrink-swell, i ! | slope,
| slope, ] i ! small stones.
| low strength. i H i
[] [] 1 ]
] [ i ]
Jerry---ceceecmaccaaa- {Poor: jUnsuited-=veceeeemecna- iUnsuitedeceecmeeccan- | Poor:
| slope, i i i slope,
! shrink-swell, | i { large stones,
! low strength. ! | | too clayey.
1 ] ] t
] 1 [ t
20%, i i i i
Cryaquolls ! | : i
i ! | i
21%: i | ' i
Cushman-----c--ccec-- { Poor: tUnsuited: tUnsuited: {Poor:
{ thin layer, | excess fines. | excess fines. | slope,
! area reclaim. ] ) | small stones.
] 1 ] 1
i I { I
Lazear---=-ececeeeeaao {Poor: jUnsuitedecererecaaaaa tUnsuitede-=mceccmecaa |Poor:
} thin layer, i ! ! large stones,
| slope, ! ! ! slope.
| area reclaim. i ; i
[] ] ] [}
} 1 i ]
22 mmom et ee e {Poor: {Unsuited--==cececeaamo iUnsuited: {Poor:
Dateman | slope, H | excess fines. i slope,
| thin layer, i ! | small stones,
{ area reclaim, 1 H { area reclaim,
[] [] 1 []
] i ] ]
23-c-ccccc e tPoor: tUnsuited-----ccececcu-- iUnsuited--=wcwree-u-- { Poor:
Detra low strength. i ! slope.
1 1
I I

See footnote at end

of table.
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TABLE 9.--CONSTRUCTION MATERIALS~-Continued

thin layer,

area reclaim,
small stones.

¥ T L] T
] I ] ]
Soil name and 1 Roadfill | Sand ! Gravel Topsoil
map symbol | | ! i
! | i i
1 i ) i
] 1 ] 1
I I ] 1
2u%; ! ! ! |
Dollarde-cecmreececwa-" {Poor: tUnsuitedeeececcencca- {Unsuited-cececcacnaaaa {Poor:
| thin layer, ! 1 | slope,
| slope, | ! | too clayey.
! low strength, t 1 i
i ] ! !
Rock outecrop. ! ! i |
' ] ! !
L D T T {Poor: tUnsuited==veccccccenaa iUnsuited: {Poor:
Etoe ! slope, ! ! large stones. | slope,
| large stones. ! i | small stones.
; ! ] )
26%; { ! ! |
Farlow-=-eeceeecmccaaax {Poor: iUnsuited----cccce-- tUnsuited-ee-ccccaca-o {Poor:
| slope. ! | slope,
! ! i | small stones.
1 ] 1 ]
] } i ]
Rock outcrop. | ! i |
' | | !
27, i ! i i
Halaquepts i i i 1
[] [] 1
] t 1 1
28, 29, 30----ccevec-- {Poor: jUnsuited---cccemeaanao iUnsuited-------cc---o |Poor:
Heldt { shrink-swell, i | | too clayey.
! low strength. ! i :
] ] 1 ]
i [} 1 i
3lemmmmcecccccemc e |Poor: {Unsuited: {Unsuited: iPoor:
Heldt { shrink-swell, { excess fines. { excess fines. { slope,
! low strength. } ] | too clayey.
! | ] |
32emmme e re e {Poor: tUnsultedeemeeremaa- tUnsuited-~=-emececcaa {Poor:
Holderness Variant { low strength, ! | ! slope.
! shrink-swell. ! t |
| ] ! 1
B ettt {Poor: iUnsuited--=ccevecce-- iUnsuitedeecrcrmececna- tPoor:
Ildefonso ! large stones. ! ! | slope,
i ! i | large stones.
] | ! ]
Yoo |Poor: lUnsuited--=--ccceuoao jUnsuited=ceccccccacae {Poor:
Ildefonso | slope, { ! | slope,
! large stones. ! i | large stones.
i ] ! i
35%: i ! i ]
Ildefonso---=wccoa--- | Poor: |Unsuited---cceeecaaaao tUnsuited-wecccceceaaa {Poor:
! slope, ! i ! slope,
{ large stones. ! | ! large stones.
| ! ! |
Lazeareweeeecceecamea— {Poor: iUnsuited-~ceccccucaaa tUnsuitede-m-ceeceaa-o {Poor:
| slope, i i | slope,
{ thin layer, ] ! ! small stones,
| area reclaim. } ! | area reclaim.
) 1 ] []
I ] ] ]
36, 37--=ccececencmaa- {Poor: iUnsuitedeceeeccreca—- iUnsuited-=-ccemecaa- iPoor:
Irigul | slope, i ! | slope,
! thin layer, ! i { small stones,
| area reclaim. ' ! | area reclaim,
| 1 | i
38%; ! ] ! '
Irigulec-cmccccacaaa. |Poor: tUnsuited----cc-ccum=" lUnsuited-wececccwcana {Poor:
| slope, H | { slope,
{ thin layer, | | ! small stones,
| area reclaim. ! j { area reclaim.
! ! ! |
Starnaneeeeeecweceaa" | Poor: {Unsuited: {Unsuited: {Poor:
slope, i thin layer. i thin layer. | slope,
[] 1
E | |
H ! i

]
I
'
| area reclaim.
]
I

See footnote at end of table.
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small stones.

TABLE 9.--CONSTRUCTION MATERIALS--Continued
‘ il J i
Soil name and Roadfill H Sand ! Gravel i Topsoil
map symbol | ! | 1
i i : !
T T T T
I ] I 1
; i | t
K] et tantaes {Poor: lUnsuited=eecccccacuax iUnsuited-mmmcmecceeun= {Poor:
Jerry | shrink-swell, | ! { slope,
{ slope, H i | too eclayey,
! low strength. H t t large stones.
] 1 ] 1
[ ] ] ]
40emmmemm —————————— {Fair: lUnsuited-=ecccccacua. lUnsuitedemeemmcecaaa- {Good.
Kim ! low strength. H | H
] 1 ] 1
I 1 i i
R ettt iFair: tUnsuitedecccmccccacas {Unsuited==wememmeceecuea- tFair:
Kim | low strength. ! ; ! slope.
(] 1 ] 1
| | | |
L e L L L P |Poor: {Unsuitedmm=eememecemas tUnsuited====- e ——— {Poor:
Lamphier | slope. 1 | slope.
i i | |
L ittt {Poor: tUnsuited-=-cccceaooaa iUnsuited-=mmmmcmeeax -iPoor:
Limon | low strength, 1 H | too clayey.
| shrink-swell, ] ! i
! i i |
L et - ——————— {Fair: tUnsuitedececemcceceaa- tUnsulted====v- ————— {Good.
Morval | low strength, | | ]
| shrink-swell, ' 1 |
i frost action. } ! !
| i | |
L LS | | ! ]
MOorvaleeweeeeer e e {Fair: lUnsuitede-ececccaaaaa tUnsuited==m=ecvemvumn |Fair:
| low strength, i | | slope.
| shrink-swell, ! | ¢
! frost action. t ! !
1 | ! |
Tridell=====ecemeem- {Poor: fUnsuitede---cccmaaa-o iUnsuited-vemmemaaaua= ~-{Poor:
{ large stones. ! | | slope,
: ; | { large stones.
] 1 1 )
] I I i
R ettt T 1Go0demmeer e e tUnsuitedemeemcmrewaun lUnsuitedeecccccccanaa {Poor:
Nihill 1 ! i { small stones,
! i | i area reclaim.
] ] 1 )
i i i i
et {Fair: tUnsuited-=-aneceaooo- lUnsuited-=-mcomeeaaan iPoor:
Nihill | slope. ! i ! slope,
H i | | small stones,
| | i | area reclaim,
i i i |
YBem e e {Poor: tUnsuitedeceeeccccenax tUnsuited=----- ————e-- | Poor:
Northwater | slope. i | | slope.
1 ] ] 1
] ] i i
49, 50==cemcrmmemm {Fair: iUnsuitedeveememmnenn= iUnsuited-==ve-ccoo-m= {Fair:
Olney ! low strength, i | ! small stones.
i i i |
R R e=---=-|Fair: tUnsuited-----~ ——————— iUnsuited-eccemcecean~- {Fair:
Olney | low strength. | i { small stones,
| | ] ! slope.
] | i i
T ————————— |Poor tUnsuited-----~ ——————— lUnsuited-=-ccceceeena" { Poor:
Parachute | slope, | i { slope,
| thin layer, i | | area reclaim.
| area reclaim. | | i
] ] ) ]
) I I T
53*: ! i | |
Parachutew===eeeee" {Poor: lUnsulted--wocccoaaaa- jUnsuited--eeemeeanee- {Poor:
| thin layer, ; i { slope,
| area reclaim. ; i | area reclaim.
[] ] ] ]
1 i ] ]
Rhone---=cssouacaaa |Fair: {Unsuited----- ———————— lUnsuitede-eemeean—um- tFair:
thin layer, H slope,
1
;

[
i
t low strength.
i

See footnote at end of table.
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Camborthids,
Rock outcrop.

6T%*:
Torriorthents.

Roek outcrop.
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TABLE 9.--CONSTRUCTION MATERIALS--Continued
i i i ]
Soil name and ! Roadfill ! Sand ! Gravel t Topsoil
map symbol | ! i ]
\ J i i
i { J |
! } i i
54, BS-ceccmcm e |Fair iUnsuited----vvecceam- iUnsuited--wcwoeaaa- ~=|Fair:
Potts ! low strength. ! i | small stones.
[} 1 1 1
I ] I )
] R et {Fair iUnsuited--w=~- c——————— {Unsultede-eemeeeeemns |Fair:
Potts | low strength, i ! { slope,
| i ] { small stones.
i ] | |
S5T#*: | ! ! ]
POttS-mewerrmeccea {Fair: jUnsuitede=momcccccaa- jUnsuitedecmeeceeacaas IFair:
| low strength, ! | } small stones.
] ] L] 1
3 ] I I
Ildefonso-==--- e=====}Poor: iUnsuitedececcrccacao- {Unsuited--ccccccaaa -=-|Poor:
! large stones. i i | large stones.
] | ! ]
58%: i ] i !
POttSwowmecanen veme=={Fair: {Unsuited=ee-- creom——— jUnsuited-ecececucus -=]Poor:
! slope, ! i ! slope.
! low strength. ! ! ]
| ! i !
Ildefonso-~====ww-- | Poor: jUnsuited-c-ccvceaca-- iUnsuiteder-mcececmaacao {Poor:
| large stones. i 1 ! slope,
i i i | large stones.
i : i i
59%: ! } ! }
PottsS----eomecmuaa- {Poor: tUnsuited-=wocacneaca- iUnsuited-ceceeecea- -=-{Poor:
! slope. | i ! slope.
i i ! ]
Ildefonsore-===vee- | Poor: {Unsuited-=c-cnaccuca- jUnsuitede-memeeena- --{Poor:
| slope, ' 1 i slope,
| large stones. i i { large stones.
! i | !
[ ettt {Fair: tUnsuited--==- e iUnsuited-=-=ecccuaa -={Poor:
Rhone { slope, | | { slope.
| thin layer, ! | ]
! low strength. i i ]
1 1 ] t
I [} ] ]
flececcccmeecccceaa" {Poor: {Unsuited----- ~—mm———— tUnsuitedemecececcw- -~{Poor:
Rhone | slope. ! ! ! slope.
[] 1 (] [l
1 I i ]
62%: ! ! ! {
Rock outecrop. ! i ! !
) [] 1 1
] 1 I t
Torriorthents. | i ! !
] [] ] 1
] i ] i
[ T |Fair: tUnsuited----cmccccuua iUnsuited-=---=cecececcao 1Good.
Silas ! low strength, ! i |
! i ! 1
Y P {Poor: {Unsuited----ceccueena- tUnsuited---=ccec-c-o --{Poor:
Tanna slope, i slope,
low strength, i too clayey.
thin layer. i
]
{
65%, |
Torrifluvents !
]
I
66%: !
i
'
]
|
;
]
]
!
|
!
[]
]
]
i

]
i
[}
1}
1
{
]
]
1
i
1
]
1
i
[}
i
!
I
1
I
1
I
L]
1
1
|
1
I
1
|
[}
I
1
I

See footnote at end of table.
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TABLE 9.--CONSTRUCTION MATERIALS--Continued

wetness.

T ) T T
i I ] I
Soil name and 1 Roadfill H Sand i Gravel i Topsoil
map symbol ! | H i
| ; ! i
T T T T
: : | :
] ] } ]
[} et {Poor: tUnsuited---ccccceeee- iUnsuited---ccecceenao iGood.
Vale | low strength. | ' i
i i i |
[T P T {Poor: tUnsuitedewwececrcrrea {Unsuitede-woveccmanaa- |Fair:
Vale ! low strength, i ! { slope.
] [] 1 1
] 4 i i
TO0remcmcc e rcer e ce e tFair: tUnsuited--=ceeeccaao jUnsuited---ccceecaam- {Poor:
Vale ! low strength, i ] | slope.
! slope. H i |
) [] ] 1
T1%: i ; f ;
Villa Groveemewemecwx |Poor: iUnsuitedecvemeeeeaans iUnsulted------cccouo | Poor:
| low strength. 1 ! i slope.
[] 13 ] ]
] ] ] I
Zoltay-===cccmccmenan {Poor: jUnsuitedeeeceevreccun-" iUnsuited-er-eccaeoo-- | Poor:
! low strength, | ! | slope,
} shrink-swell. | | { small stones.
[] 1] [] ]
i ] 1
R R ettt |Fair: jUnsuited--=ccccccaaao jUnsuited--cceccaacaa- 1Good.
Wann low strength, i H i
[}
E

] ]
) 1
i [}
(] 1
{ |

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 10.--WATER MANAGEMENT

[Some terms that describe restrictive soil features are defined in the Glossary.
that the soil was not evaluated]

SOIL SURVEY

Absence of an entry indicates

Excess sodium--

|Excess sodium--

Percs slowly,
slope.
Percs slowly,

excess sodium,
slope.

Slope,
percs slowly,
excess sodium.

Percs slowly---

Percs slowly,
excess sodium.

Slope,
percs slowly,
excess sodium.

i i 1 1 T T
Soll name and | Pond | Embankments, | Drainage { Irrigation | Terraces and | Grassed
map symbol 1 reservoir i dikes, and ! H | diversions i waterways
i areas | levees | | | |
1 BB i H i i
| i | ! : |
IR ettt iSlope~w-eo---- ~|Favorable~----- 1Slope~~cecmecn- 1Slope-cemcneacna- iSlope==ceuu—e-- {Slope.
Almy Variant t H |
! ! i ]
2% ] ] ] ;
Arleee——cecaaao |Slope, {Piping, iSlope, Large stones, Large stones, |Large stones,
{ seepage, { thin layer, { depth to rock,| slope, slope, { slope,
{ depth to rock.| large stones. | large stones. droughty. depth to rock.| droughty.
| i ! !
Ansari----c-e--- iSlope, iThin layer----- |Slope, Droughty, Slope, iSlope,
depth to rock.| depth to rock.} slope, depth to rock.} rooting depth,
! rooting depth. i droughty.
] ]
| |
[} i
! !
| :
] ]
] I
| '
! i
i
}
i
H

Ascalon

T*:

Astalone--===m-

12%;

Chilton

|Seepage,

{ slope.
]

I

| Seepage,
{ slope.

|

i

|Seepage,

| slope.

1

]

iSlope,

large stones.

I
1
I
[}
i
]
]
]

| Seepage,
| slope.
]
!
]

{Slope,
seepage.

Slope,
seepage.

{Slope,
seepage.

| slope.
1
]

iSlope,

i depth to rock,
| seepage.

]

]

|Seepage,

| slope.
1
]

See footnote at end of table.

Favorable------

Favorablee-=---

Favorable------
Large stones---
Seepage,

large stones,

Seepage,
large stones,

Piping,
seepage.

Piping,
seepage.

Thin layer-----

Thin layer-----

Seepagee-==----~

]
]
]
1
1
i
1
i
1
1
]
)
! excess sodium,
]
3
1
I
t
}
1
I
1
]
1
i
t

Slope,
large stones.

Slope,
cutbanks cave,
large stones.

(]
]
]
!
!
|
[]
]
i
|
i
1
I
i
{Slope,
| large stones.
1
|
i
i
1
I
]
t
|
i
[]
]
}
1]
]
[]
]
[]

iDepth to rock,
slope.

1Slope,
depth to rock.

Slope,
percs slowly,
excess sodium.
1Slope-mcmeccccux
]
]
1Slope~=mmcccaa-
!
|
i
|Slope=wemenuana
1
',
!Siope,
large stones,
droughty.
Slope,
droughty,

soil blowing.

seepage,
droughty,

oting depth,
lope.

=2
w o

Slope,
rooting depth.

iDroughty,
| slope.

Slope,

percs slowly.
iSlopeemmmcecan-
}
}
1Slope=wewnmmwan
:
;
:
|Slope===cneeea-
1
;
iSlope,
| large stones.
1
i
1
;
{Large stones,
! soil blowing.
)
;
{Large stones,
! soil blowing.
(]
;
:
[]
]
!
IFavorable~e~=--
[]
1
|
|Slope~=mcecmeun
Slope,

depth to rock.

Slope,

1
depth to rock.

Favorable~===--

iSlope.

Slope.

Slope.

Slope,
large stones,
droughty.

Droughty,
large stones.,

Droughty,
large stones.

Favorable.

Slope.

Slope,
rooting depth.

Slope,
rooting depth.

iDroughty.
1
!
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TABLE 10.--WATER MANAGEMENT--Continued

¥ ¥ 1 H 14
b H i { i
Soil name and Pond { Embankments, | Drainage { Irrigation i Terraces and | Grassed
map symbol reservoir | dikes, and ! i i diversions | waterways
areas ! levees i | i !
T ¥ 14 1 ¥
t : z : :
1 ] i { i
14, 15wcccncnnerna- Seepage, i Seepage-mee—mmm {Slopeem-cemmm=-x iDroughty, 1Slope=wmmamee e iDroughty,
Chilton slope. E ] t slope. ! slope.
t t t
H i H H
LR R ettt Slope-wammmmas {Hard to pack--~}Slope, {Percs slowly, 1{Slope, Slope,
Cimarron i 3 peres slowly. | slope. { percs slowly. percs slowly.
] 1
] 4 ] ]
LN R e Slope--mwreceue tHard to pack--~{Percs slowly, |{Slope, {Percs slowly, Percs slowly,
Cochetopa H | slope. ! percs slowly. | slope. slope.
i 1) i )
18%, 19%: | | | |
Cochetopa-=wmw-m-= Slope-=mwmwmeann {Hard to pack--~{Percs slowly, |Slope, iPercs slowly, Percs slowly,
} { slope. { perecs slowly. | slope. slope.
¥ i i +
i i 1 i
Jerryemececewmraea Slope-=wmewcwaw tHard to pack--~|Slope, {Slope, |Slope, Slope,
E percs slowly. | percs slowly. | percs slowly. percs slowly.
1] 4
H H b
20%, | H }
Cryaquolls i i i
M i i §
Cushman---«- ~----}{S3lope, Thin layer----- {Slope, iSlope, iSlope, Slope,
depth to rock. i depth to rock.| rooting depth.}! depth to rock.| depth to rock.
1 t []
3 ¢ i
Lazear—--ccwmmaeo Slope, Thin layer, {Slope, iLarge stones, |Large stones, Large stones,
depth to rock.! large stones. | depth to rock.} droughty, { slope, slope,
H ! rooting depth.! depth to rock.}{ rooting depth.
] 1 1
] 1 ¢
22ccmmm s Slope, Thin layer--e-- {Slope~==ccwmwmw-o iSlopee-—mmwemae" {Slope, Slope,
depth to rock. depth to rock.| rooting depth.
R R Slope, Thin layer-----{Slope, Slope~-wcwmena ~i3lope~ewwmcenn -{Slope.
Detra depth to rock. depth to rock.
2u%:
Dollard-----~-=--1Slope, Thin layer, Depth to rock, |Slope, Depth to rock, (Pere¢s slowly,

depth to rock.i hard to pack. slope, percs slowly, percs slowly, slope,

(o)
W
o
L]
3
o
]

i ] !
i | i
] 1 ]
i ) i
i } }
i i i
i i t
i i H
i ! ]
] i i
! percs slowly. | rooting depth.] slope. rooting depth.
H 1] i
i i i
Rock outcrop. ) ! i
] 1 |
1 t {
e ettt v———— Slope, lLarge stones-~~-iSlope, iDroughty, {Slope, Droughty,
Etoe seepage. | large stones. | slope, ! large stones. large stones,
i { large stones. | slope.
1 ] 1
I ] 1
26%: ! H !
Farlow----- ~w=-=-=13lope, Thin layer, {Slope, {Slope, {Slope, Slope,
depth to rock.}| large stones. | large stones. | droughty, { large stones. large stones,
] ! large stones. | droughty.
t ] 13
] i i
Rock outcrop. } H H
¥ i 1
i 1 ]
ar*. : : |
Halaquepts { i i
i ¥ i
i i i
28, 29w-ccmcmmmens Slope-wemme—aee {Hard to pack--~{Percs slowly, i{Slope, {Percs slowly---jPercs slowly.
Heldt | ! slope. ! percs slowly. |
1 i ] ]
[} 1 3 I
I0rwmwwm e Sloperewwwameman {Hard to pack---|{Percs slowly, }Slope, {Percs slowly, Slope,
Heldt H i slope. { percs slowly. | slope. percs slowly.
1 1 1 1
] 1 I I
R et Slope-mema—e——w {Hard to pack---|Percs slowly, |Slope, {Slope, Slope,
Heldt { i slope. i percs slowly. | percs slowly. percs slowly.
i i i 1
i H H H
32cccmameaa —————— iSlope-wwwmeeneoa tHard to pack---|Slope, {Slope, 1Slope, Slope,
Holderness H i | percs slowly. | percs slowly. | percs slowly. percs slowly.
Variant ! i ! i }
i ] ¥ i i
H H i i H

See footnote at end of table.
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TABLE 10.--WATER MANAGEMENT--Continued

SOIL SURVEY

i i i i i i
Soil name and i Pond { Embankments, | Drainage i Irrigation { Terraces and | Grassed
map symbol i reservolir i dikes, and i i { diversions i waterways
! areas | levees ! i i i
| | | | | |
1 I ] : : :
33, 34ecccconeeees ESeepage, {Large stones---|Slope, {Slope, iLarge stones, |}Slope,
Ildefonso | slope. } | large stones. | large stones, | slope. | large stones,
E E E i droughty. : { droughty.
i { i ! i i
35%: i i | i { i
Ildefonso-==~===- |Seepage, ‘Large stones---|{Slope, iSlope, tLarge stones, 231ope,
E slope. i E large stones. E éarge stones, E slope. E large stones,
E E ; E roughty. E ; droughty.
Lazear-----=-c---- !Depth to rock, !Thin layer-----{Depth to rock, |Rooting depth, iDepth to rock, |Slope,
E slope. i E slope. i slope. } slope. { rooting depth.
i I I 1 ; |
36, 37-==m=emeeeue iSlope, {Thin layer~----{Depth to rock i{Slope, {Depth to rock, ESlope,
Irigul { depth to rock.] i { rooting depth,! slope. i rooting depth,
i E E | droughty. i { droughty.
] [ 1
o a s | | | |
Irigul---=ce-ooc- iSlope, IThin layer-----jDepth to rock {Slope, iDepth to rock, |Slope,
| depth to rock.i ! ! rooting depth,} slope. | rooting depth,
| : 5 E droughty. E { droughty.
I I I I ] i
Starmane-e—-====- {Slope, iThin layer-----|Depth to rock {Slope, 1Slope, ESlope,
E depth to rock i ! E rooting depth.}{ depth to rock.} rooting depth.
] I i H : :
3gememm e ESlope --------- EHard to pack---{Slope, |Slope, {Slope, !Slope,
Jerry i i E percs slowly. | percs slowly. | percs slowly. | percs slowly.
I 4 1 : : i
ug; --------------- ESlope, EPiping -------- ESlope ---------- {Slope---~=nw-u- ;Favorable ------ EFavorable.
m seepage 1 ! {
| seepas ', ; ': E |
42;; -------------- ESigggége iPiping -------- ESlope ---------- aSlope ---------- iSlope ---------- ESlope.
} . { I i } 1
b 1 1 1 1 []
t I I i ] 1
ui---;; ----------- ESlope, fPiping -------- iSlope ---------- {Slope-----=-=w- iSlope-~memmeem= iSlope.
amphier | seepage. ! ' ' i '
] 1 1 ] ] ]
I t I 1 ] ]
R it 1Slope-=---=m== ‘Hard to pack---!Percs slowly, |Percs slowly, {Percs slowly-~--i{Percs slowly.
Limon 3 3 E slope. | slope. ] ;
i i i ! ; ;
S LT L T T iSlope, |Favorable----- iSlope---=weeem- lErodes easily, |Erodes easily |Erodes easily.
Morval ! seepage. : | | slope. H
1 ] ] 1 1 []
ok E 5 i E 5 ;
Morvalewe-ccemeaa- {Slope, {Favorable----- 1Slope-==mcmw-m- 'Erodes easily, |Erodes easily |Erodes easily.
3 seepage. i i E slope. ! H
i i i | i i
Tridellewe=mmee-- {Slope, iLarge stones, }Slope, iSlope, 1Slope, ;Slope,
| seepage. | seepage. ! large stones. | droughty, | large stones. | droughty,
E E E i large stones. | | large stones.
} i i i i i
u67-7 ------------- {Seepage~~=-=-- iSeepage-----=-~ 1Slope------~w=-= {Slope, {Favorable-~--~-- ;Droughty.
Nihill E E t | droughty. 1 !
i i | ' ! |
Uwomurmmmom oo | Seepage, | Seepage-~----~ iSlope-c-mecnwm= {Slope, iSlope-=-wmwo—ecm—- |Slope,
Nihill E slope. E ! E droughty. | | droughty.
I i j ] : :
[ et ESIope, iThin layer-----iSlope-=~=m-c-m= iSlope-=-vwvee=- }Slope-===ceecn- iSlope.
Northwater | seepage. i H i i i
] [] 1 ] t 1
I ] i I ] I
ug ---------------- ESeepage ------- EFavorable ----- {Favorable------ {Favorable------ {Favorable«----- {Favorable.
1ne [] ] 1 1
' | | | | | |
Sgi 5lemmme e ESlope, EFavorable ----- {Slope---~--===~ }Slope---------~ iSlope--===me--- {Slope
ney | seepage. ! ! H ; 1
] 1 1 ] 1 1
} [} I L] ] i
7 ‘Depth to rock, |Thin layer-----iDepth to rock, i(Slope, {Depth to rock, iSlope,
Parachute E slope, E \ slope. { droughty, | slope. { rooting depth,
: seepage. i 5 E rooting depth.s E droughty.
] 1 { i ] ]

See footnote

at end of table.
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TABLE 10.--WATER MANAGEMENT--Continued
i i ] i i i
Soil name and | Pond { Embankments, | Drainage t Irrigation i Terraces and | Grassed
map symbol ! reservoir | dikes, and i ! | diversions H waterways
! areas | levees ! ; | !
1 1 H i i i
- i | | | | |
3%: i i i i i i
Parachute--==~--- iDepth to rock, i{Thin layer----- }Depth to rock, !Slope, iDepth to rock, |Slope,
| slope, i { slope. | droughty, i slope. { rooting depth,
| seepage. t i ! rooting depth.! | droughty.
1 1 ] 1 1 1
] I ] I I I
Rhone-==ccmccceao iSlope, iThin layer----- |Slope, iSlope, iSlope, {Slope,
| depth to rock.| | depth to rock.| rooting depth.}! depth to rock.| rooting depth.
1 1 1 1 1 1
] i i ] ] 1
54, 55-ccccccncnaas }Seepage-------- {Piping--===ec-- {Slopewmwmmeeaax {Slope, {Erodes easily--}Erodes easily.
Potts ' ' ! | erodes easily.| i
1 1 1 1 ] 1
I I ] I [} I
LY R et | Seepage-======- iPiping-=eeeeea- 1Slope-==eemmmem {Slope, {Slope, iSlope,
Potts | t t | erodes easily.! erodes easily.| erodes easily.
t 1 1 1 ] 1
i i ] i ] 1
57%: ; ] } i ' |
PottS—=-cmmcceeae |Seepage~=mwmm—u= {Piping-weeme-u- 1Slopee=ceccccen {Slope, 1Erodes easily--i{Erodes easily.
i i H | erodes easily.| !
] 1 ] 1 1 1
¢ i 1, | I 1
Ildefonso-=------ {Seepage, iLarge stones---{Slope, {Slope, {Large stones, }Slope,
{ slope. i ! large stones. | large stones, | slope. | large stones,
i i t | droughty. i E droughty.
] 1 1 1 1
58%, 59%: | | | | | E
PottSw~emecemeeea |Seepage-emmemua {Pipinge=-eeee-s|Slopeemecemeeca" {Slope, iSlope, iSlope,
; i i | erodes easily.| erodes easily.| erodes easily.
[] 1 1 | 1 ]
] 1 i I I ]
Ildefonsoeeweeeam {Seepage, iLarge stones---}Slope, {Slope, tLarge stones, {Slope,
{ slope. i { large stones, | large stones, | slope. | large stones,
! ! H | droughty. ! | droughty.
[} 1 [] 1 1 1
] t i 1 ] 1
60, 6lewecmceecaaa {Slope, {Thin layer----- !Slope, iSlope, |Slope, {Slope,
Rhone | depth to rock.| t depth to rock.! rooting depth.| depth to rock.]| rooting depth.
1 1 1 1 1 ]
) I ' i H ]
62%: ! ' ] ! i i
Rock outcrop. ! ! i i i i
1 1 1 1 1 1
i I ] 1 ] ]
Torriorthents., : ' ' : ' i
1 ] 1 1 1 1
3 I I I I ]
R iSlope, |Pipingee=eeean- {Slope, 1Slope, {Favorable~=-=-- |Favorable.
Silas | seepage. ! i floods. i floods. ! ]
[] 1 1 ] 1 ]
] I i ] ] ]
(L R {Slope, {Thin layer----- {Slope, iSlope, ~ i3lope, {Slope,
Tanna | depth to rock.} ! percs slowly, | percs slowly, | depth to rock,| erodes easily,
! | | depth to rock.| rooting depth.! percs slowly. | rooting depth.
] 1 ] ] ) )
) i ] ] ] I
65%, | i i ! i i
Torrifluvents | i ! ) i i
o | | | | | |
: i i i 3 i '
Torriorthents. ! | ! : } |
1 [] 1] 1 [] 1
1 ] [ ’ 4 ]
Camborthids., ' i i ; ] i
i i ' i ; i
Rock outerop. ] ) ] ! ; ]
- | | | | | |
: i I 1 t i 1
Torriorthents. ! ! i ' ! i
1 ] 1 1 1 ]
] t ] ] i 4
Rock outecrop. ; : ' ' | !
] ] 1 1 1 ]
i ] I i }
[(Y: P, |Seepage----~-~- 1Pipingeceeceenn |Favorable--=--- iFavorable------ |Erodes easily |{Erodes easily.
Vale i ' i ! } i
t [] t 1 1 1
] i ] ] ] ]
L R ettt {Slope, |Piping-====c=-- 1Slope-==cememen iSlope=mmmmmeean {Erodes easily, }Slope,
Vale | seepage. i ! i ! slope. i erodes easily.
i ! i ! i i
M i {Slope, IPipinge-mewewe- iSlope-eemmmenmm i1Slope~=mmmmwmu=-= iSlope, {Slope,
Vale | seepage. | | i i erodes easily.| erodes easily.
1 []
I [}

See footnote

at

end of table.
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TABLE 10.--WATER MANAGEMENT--Continued

SOIL SURVEY

k]

i i i i i i
Soil name and | Pond { Embankments, | DPrainage { Irrigation | Terraces and | Grassed
map symbol H reservoir { dikes, and H | i diversions H waterways
| areas | levees g ! } }
x ; } ¥ ¥ ¥
] 1 i
! ! i | i H
Ti%: H i | } ; }
Villa Grovew~-----|{Slope, |Favorable--~-~~|Slope, {Slope, {Favorable------|Excess salt.
| seepage. i | excess salt. | excess salt. | )
} ! 1 | i H
Zoltay====- wwwww={3lope-ceecmasan {Favorableee—==- jPercs slowly, |{Slope, {Slope, {Slope,
E 5 i slope. 3 percs slowly. | percs slowly. ! percs slowly.
I
t ] ] 3
T2ewmecenenrwenme—e|Seepage-----~~-|Seepage~e---—=x |Floods, |FloodS-=-c=mmwa |Favorablee-=-== {Favorable,
Wann } 1 ! frost action. | |
)
i

H

i
i
}

1
L

i

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 11.--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]

T T T T
] ] ! I
Soil name and H Camp areas i Picnic areas 1 Playgrounds { Paths and trails
map symbol ! ! ' i
i i | }
i 1 i i
i | i i
lomemc e e e {Severe: iSevere tSevere: {Severe:
Almy Variant t slope. { slope. i slope. | slope.
] [] 1 ]
2% E E 5 |
Arle-ceccewccmacaaaa- iSevere: 1Severe iSevere: |Severe:
{ slope, { slope, { slope, | slope,
{ large stones. i large stones. { large stones, ! large stones.
| ' ! small stones. ]
1 [] 1 1
i ] 1 ]
Ansariec-ceccccceaaaa- iSevere: {Severe iSevere: {Severe:
i slope, { slope. i slope, | slope.
| depth to rock. | { depth to rock, H
i i | large stones. i
1 [] [ ]
I ‘ ] 1
Rock outecrop. ' i | i
] [] [] ]
' 4 i I
R et {Moderate: {Slight--e-ccccecaaa-- {Moderate: {Slight.
Arvada | percs slowly. | ! percs slowly. H
] 1 1 1
1 1 1 ]
[ L L iModerate: tModerate iSevere: 1Slight.
Arvada { percs slowly. i slope. { slope. t
[] [] ) 1
4 ] ]
Beworm e e 1Slighteeemmcccmcccaaa 1Slighteeecemcccccceeaa tModerate: tSlight.
Ascalon ! ! i slope. }
1 ] 1 1
I I | I
T g |Moderate: tModerate: 'Severe: 1Slight.
Ascalon i slope. i slope. { slope. i
[] [] ) i
T*: i i i ;
Ascaloneeweccecmcananax iModerate: {Moderate: tSevere: 1Slight.
| slope. ! slope. ! slope. i
] [] [] (]
1 i i i
Pena-=ce-emcccccccnaa iSevere: iSevere: iSevere: {Moderate:
{ slope, { slope. ! slope, i slope.
{ large stones. | t large stones. 1
1 [] [] ]
g¥: ! i E |
Atencio--eemcmccccaaa 1Slighteceecccccccaaaa 18light===ccccccceeeee iModerate: 1Slight.
i i | slope, i
i | ! small stones. !
1 1 1 1
I | ] I
Azeltineeeweorcaeauaax {Moderate: {Moderate: iSevere: iModerate:
{ small stones. { small stones. { slope, ! small stones.
i ! { small stones. i
| i ] ]
9%, i i i i
Badland i i i i
[] [] 1 1
1 ] ] i
10ecccc s cc e e 1Slighte-emecccccccncaa 1Slight-ccmecmeccenncen {Moderate: {Slight.
Begay i H ! slope. !
] 1 1 1
] 1 i [}
LR e T {Moderate: tModerate: |Severe: 1Slight.
Begay | slope. | slope. | slope. i
1 ) ) ]
] i I I
12%; } i ) !
Bucklon-w=-eercremaaaa- | Severe: {Severe: {Severe: {Severe:
{ slope, ! slope, { depth to rock, | slope.
| depth to rock. | depth to rock. | slope. H
[] ) 1 []
] 1 ] 1
Inchauesee-ceccecaacaao iSevere: iSevere: iSevere: iSevere:
{ slope. i slope. i slope. i slope.
] ) ]
' i {

See footnote at end of table.
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TABLE 11.--RECREATIONAL DEVELOPMENT--Continued

too clayey. too clayey. too clayey. too clayey.

Rock outcrop.

P ettt L {Severe Severe: Severe: Severe:
Etoe { slope. slope. slope. slope.

1

I

26%: ]
Farlow--=--wwecceccex iSevere: Severe: Severe: Severe:
slope. slope. slope, slope.

small stones.

Rock outcrop.

T T T T
i I I I
Soil name and i Camp areas i Picnic areas i Playgrounds | Paths and trails
map symbol | | ! !
i i i i
E i E 1
) []
] I ] {
13mmcmmm e e e {Moderate: iModerate: iSevere: iModerate:
Chilton { small stones. | small stones. { small stones. { small stones.
] 1 [] 1
] I i ]
L ettt {Moderate: {Moderate: {Severe: tModerate:
Chilton i slope, | slope, | slope, { small stones.
| small stones. | small stones. { small stones. H
1 (] [] 1
I 1 i I
15 mme e — e — e !Severe: !Severe: iSevere: {Moderate:
Chilton { slope. | slope. ! slope, ! slope,
! H { small stones, { small stones.
| ! i i
1focmmomem e ———— !Moderate: {Moderate: |Severe: iSlight.
Cimarron | percs slowly. | percs slowly. ! slope. i
) 1 1 1
I i i t
L [y - {Severe: |Severe: {Severe: |Severe:
Cochetopa | slope. { slope. | slope. 1 slope.
. i | | |
18%: i | i
Cochetopa~~=--=---==- |Severe: iSevere: {Severe: {Moderate:
! slope. | slope. \ slope. | slope,
} | ! | too clayey.
i | ! |
Jerry==-eceeemcccccana |Severe |Severe: |Severe: {Severe:
I slope. ! slope. { slope. i slope.
. ': ! E E
19%: i i i i
Cochetopame~em===cc=o {Severe: {Severe: iSevere: iSevere:
| slope. | slope. ! slope. | slope.
1 1 L] 1
¥ I 1 I
Jerry=emeeeeercccaaaax {Severe: {Severe: jSevere: |Severe:
| slope. i slope. | slope. i slope.
] 1 ] 1
] I I I
20%, ! | ' }
Cryaquolls ! i i i
| | | |
21%; i | i i
CushMane-eeecececeeaax |Severe: iSevere: iSevere: {Moderate:
i slope. | slope. | slope. | slope.
] 1 1 ]
1 ] i ]
Lazear-----==c--cc--- | Severe: |Severe: |Severe: {Severe:
! slope, | slope. { slope, i slope.
! large stones. t | large stones, i
} { | depth to rock. !
1 1 1 |
] { i i
22cemmm e — e |Severe |Severe: {Severe: iSevere:
Dateman ! slope. i slope. i slope, { slope.
} i | small stones. !
| ! ! i
23-ecmmer e s |Severe: iSevere: iSevere: iModerate:
Detra i slope. | slope. i slope. { slope.
] 1 ]
s | | |
Dollard-----ceccec--- iSevere: {Severe: {Severe: {Severe:
slope, | slope, i slope, | slope,
1 ] 1
i i ]
: ] !
1 [] 1
i } ]
; ! }
i ' i
L] 1 1]
] ¢ 4
! i i
1 ! !
i i |
1 (] ()
} 1 }
1 1 1
i I ]
1 i []
] I ]
i i |
i i i

See footnote at end of table.
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TABLE 11,--RECREATIONAL DEVELOPMENT~-Continued

127

percs slowly.

percs slowly.

T T T T
i ] ] i
Soil name and i Camp areas H Picnic areas ! Playgrounds { Paths and trails
map symbol H i i H
: | ; |
i i 1 i
1 [] 1] []
' i i 3
27%, i ! i i
Halaquepts } | 1 i
1 [] ] []
I [ [ i
28, 29-cmcccmmcccaao {Moderate: {Moderate: {Moderate: {Moderate:
Heldt | too clayey, ! too clayey, { slope, ! too clayey.
| percs slowly. i percs slowly. { too clayey, !
H | | percs slowly. i
1 ] [} 1
i t 3 t
30--cccccccmccceo e {Moderate: {Moderate: |Severe: iModerate:
Heldt ! slope, } slope, ! slope. i too clayey.
| too clayey, ! too clayey, H !
i percs slowly. ! percs slowly. H i
] [] ] ]
] ] i i
R e e L L {Severe: iSevere: {Severe: iModerate:
Heldt { slope. | slope. { slope. ! slope,
; : ; ! too clayey.
[] 1 [] 1
] I H I
R et {Moderate: iModerate: }Severe {Moderate:
Holderness Variant \ slope, i slope, | slope. | too clayey.
{ percs slowly, | percs slowly, | i
| too clayey. | too clayey. i
1 ] ) ]
1 I I I
B et L T iSevere: tSevere: iSevere: {Severe:
Ildefonso { slope, | slope, | slope, | large stones.
i large stones. | large stones. { large stones. |
1 1 1 1
I 1 t I
L e ettt {Severe: |Severe: iSevere: iSevere:
Ildefonso { slone, i slope, | slope, i slope,
{ large stones. | large stones. | large stones. } large stones.
] 1 1 1
] t t i
35¥%: i : ' ;
Ildefonso-=mecceceaa- {Severe: iSevere: {Severe: {Severe:
! slope, | slope, { slope, | slope,
{ large stones. { large stones. | large stones. { large stones.
1 ] [] 1
] ] 4 }
Lazear------—---we-e- iSevere: {Severe: iSevere: {Moderate:
i slope, | slope, i depth to rock, t small stones,
| depth to rock. { depth to rock. i small stones, i slope.
: i i slope. i
i H | i
36, 37-mcemmmmcmmenn iSevere: iSevere: {Severe {Severe:
Irigul i slope, } slope, | slope, | slope.
i depth to rock. | depth to rock. | depth to rock. |
[} ] 1 1
Y | | z |
Irigul----- B et i Severe: |Severe: iSevere: |Severe:
| slope, i slope, ! slope, ! slope.
{ depth to rock. | depth to rock. i depth to rock. }
1] [] t 1
[} i i I
Starman------------- |Severe: iSevere: {Severe: {Severe:
i slope, ! slope, ! slope, i slope.
| depth to rock. i depth to rock. | depth to rock, 1
| ' | small stones, '
i ] } i
B3 R ettt {Severe: iSevere: iSevere }Severe:
Jerry | slope. ! slope. ! slope. i slope.
i } i i
L T T P iModerate: {Moderate: iModerate: {Moderate:
Kim t dusty. | dusty. | slope, | dusty.
j ! ! dusty. !
i | | i
L e ettt {Moderate: iModerate: {Severe {Moderate:
Kim | slope, \ slope, i slope. i dusty.
i dusty. i dusty. | i
] [] ) ]
1 ! ' I
flummmmrc e !Severe: !Severe: ‘Severe }Severe:
Lamphier i slope. | slope. i slope. | slope.
1 [} (] []
] i I ]
LR ittt iModerate: iModerate: iSevere {Moderate:
Limon too clayey, | too clayey, | slope ! too clayey.
] [ ]
| | |

See footnote at end

of table.
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TABLE 11.--RECREATIONAL DEVELOPMENT--Continued

SOIL SURVEY

H

¥
Soil name and :
C 1
map symbol E amp areas E Pienic areas E Playground f
! | i ygrounds | Paths and trails
T } i
44 i E ; |
- - - H ; i z
Morval iSlight--w-o-oo- wweme-=iSlightee—-m- ———— ; :
: | --w=iSevere: 1S1ight
45 : ! ' | slope. i s
t 3 ¢
Morvale==we=-e-- ——— 'Moderate; ! i 3
! slope :Moderate: ISevere: |
, . | slope. | e: 1Slight
Tridell ; ' | siope ! '
.......... ,---:Severe: ;severe } l'
1 : ] i
| slope. i slope. §S§I§;§’ IModerate:
N i
M ) §M°de i ; | large stones. ; large stones.
..... H rate: H H
Nihill ! small stones Hocerate: {Severe: ;
2 . | small stones. ' small st {Moderate:
N . | cevare: | i ones. | small stones.
Nihill 151 : {Severe: ' !
: ope. | slope |Severe: IModerate:
| ! . i slope, ' slop: ¢
¥, PO -——————— ; i | small stones. ! '
Northwat -------isevere: :Sever 3 : | smell stones.
er | slope : &: {Severe: N
‘ . } slope. slope . |Severe:
49, 50wmemwe-cn e ——— IModerate: ; : Pe | stope.
Olney 'dusty. iModerate: IModerate :
. H 1
f i dusty. ! slope, EMggggite:
! .
L -~-EModerat . | : qusty. !
QOlney . e: iModerate: H i
] ope, . }Severe: !
| Shope | glope, 1 slope :Moderate:
i . t dusty. : ’ i dusty.
T I c———t ‘ : !
Parachute ESEXZFZ' |Severe: ISevere: i
. pe. | slope. (oevere: |Severe:
538; ; | | slope. | slope.
‘ i ' i 8lope.
Parachut@eeeeeeommmmew iSevere: { i }
H ’ iSevere: ] J
| slope. | slope. |Severe: IModerate:
RhON@ww=m= ; | | stope. ‘ ‘
__________ - iModerate: ! ! | slope.
| slope {Moderate: 1Severe: )
| . | slope. \ &: |Slight
54, BBmmeomnmccnm—- ---:511 h : stope: | -
Potia : -] 0] 1S1ighteemmm e - !
: | --—5Moderate: 1s1ight
§6mmme oo me Doderat ! | slope. ' ght.
Pot b rate: M . i 1
ts 3 slope. g ggg;:te. iSevere: :Sli ht
57%: | | ' i slope. A
f { H
POttSeemoccmcmmmen wewe}Slightmmmmmm———— | i 3
: wmma=!Slighte=mmmme—ceceme-}Severe: '
H '
[ ldefonso 33 : 3 slope. iSlight.
- - - - ev .
§ lai;:‘ston jsevere: isevere: |
| es. | large stones. ; slope. ESevere:
sov: i { i large stones. § large stones.
N i
POttSmmmemcemm e ISevere: SSevere i %
| M v i
i slope. | slope. Esgigr:' iModerate:
11defONS0mmmmmmm——- —-iSevere: i . pe. i slope.
i slope' iSevere: :Sever : :
i largefst | slope, : sl e |Severe:
i ones. ! large stone §hope, ! large
59%: / i S i large stones. i ge stones.
i H ¢
POtESmwmonmeaan ———— 1Severe ; i :
1
{ slope iSevere: ISevere: !
: . | slope. | Slop:‘ {Severe:
. 1
I11defonso=mmmmmmm wee=|Severe: | I | stope-
! slope iSevere: |Severe: /
’ slope : iSe :
s large stones. f 1ar§e’stones ? ilope, ; 312;2'
. t
! ; E arge stones. 3 large stones.
H

See footnote at end of table.
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T T T T
i i i !
Soil name and | Camp areas i Picnic areas H Playgrounds { Paths and trails
map symbol i H | i
i i ; i
| | | |
1 1
3 ] ] ]
Y {Severe: |Severe: {Severe: {Moderate
Rhone i slope. i slope. | slope. | slope.
] 1 1 ]
I i I ]
R et T |Severe: iSevere: {Severe: |Severe
Rhone i slope. | slope. { slope. i slope.
1 [] ] 1
o | | | |
Rock outerop. 5 3 E E
t { { ]
Torriorthents. ! ' ' i
1 1 [] ]
1 1 ] ]
63memm o |Severe: 1Slighteeemccmmmcceaae |Severe: iSlight.
Silas | floods. i i slope. i
[] ) 1 1
} I i 1
L R e T {Severe: iSevere: |Severe: {Severe:
Tanna E slope. ! slope. E slope. E slope.
1
65%. ! E | E
Torrifluvents i ! i i
1 1 1 1
66%: : | :' E
Torriorthents. | i i i
1 1 ] ]
I ] i ]
Camborthids. ' | ]
] 1 [] 1
I I i ]
Rock outcrop. ' ' } ;
1 ] 1 ]
67#: ll E ; l%
Torriorthents. ! ; | ]
] 1 (] 1
) ] i I
Rock outerop. H ! i i
1 ) ] )
i 4 ] I
68-cmmrme e e iModerate: {Moderate: {Moderate: {Moderate:
Vale { dusty. { dusty. i slope, { dusty.
! i ! dusty. i
[] ] 1 1
1 t i ]
69-~eemm e iModerate: iModerate: }Severe: {Moderate
Vale i slope, t slope, | slope. | dusty.
| dusty. i dusty. t 1
] 1 1 ]
} i I }
0 P !Severe: !Severe: iSevere: {Moderate
Vale | slope. i slope. | slope. | slope,
| ' 1 | dusty.
1 ) [] 1
1% i | :' :'
Villa Grove--===-- {Severe: {Severe: {Severe: iModerate
{ slope. | slope. } slope. i slope.
[] [] 1 1
] ] i I
Zoltay---==-mcc-a- iSevere: {Severe: |Severe: {Moderate
| slope. i slope. i slope. ) slope
1 1 ] 1
I ] i I
R ettt {Severe: iModerate: iModerate: 1Slight
Wann i floods. | wetness, { floods, i
| | wetness. '
1 1 1
| ! ]

i
4
i
1
1

* See description

of the map unit for composition and behavior characteristics of the map unit.
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RIFLE AREA, COLORADO

TABLE 12.--WILDLIFE HABITAT POTENTIALS-~Continued
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* See description of the map unit for composition and behavior characteristics of the map unit.



SOIL SURVEY

134

TABLE 13.--ENGINEERING INDEX PROPERTIES

Absence of an entry indicates that data were not estimated]
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Absence of an entry indicates

Entries under "Erosion factors--T" apply to the entire

TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS

profile., Entries under "Organic matter" apply only to the surface layer.

that data were not available or were not estimated]

[The symbol < means less than; > means more than.
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TABLE 14.,-~PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued
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TABLE 15.--3S0IL AND WATER FEATURES--Continued
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See footnote at end of table.
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See footnote at end of table.

147



148

TABLE 15.~~SOIL AND WATER FEATURES--Continued
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* 3See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 16.--CLASSIFICATION OF THE SOILS

T
i
Soil name i Family or higher taxonomic class

1

i

i
Almy Variante-cecccmcccacaa | Fine-loamy, mixed Borollic Haplargids
Ansari--ce-ccccccccncncna- { Loamy, mixed Lithic Haploborolls
Arle--c-crcccccrananccanas | Loamy-skeletal, mixed, Aridic Haploborolls
Arvada-e-e-ceccecccccccccaaa | Fine, montmorillonitic, mesic Ustollic Natrargids
Ascalon-=-emccmccccceccana | Fine-loamy, mixed, mesic Aridic Argiustolls
Atencio---mccccccccccccccao | Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aridic Argiustolls
Azeltine-eescwecccccccnca- | Fine-loamy over sandy or sandy-skeletal, mixed, mesic Torriorthentic Haplustolls
Begay~-=ececccmcccnccccnna { Coarse-loamy, mixed, mesic Ustolliec Camborthids
Buckloneerececccnermaceanca ! Loamy, mixed, shallow Typic Cryoborolls
Chiltoneeeccecccccccccnnna | Loamy-skeletal, mixed (calcareous), mesic Ustic Torriorthents
Cimarron--eeeececccccacaccx | Fine, montmorillonitiec Argic Vertic Cryoborolls
Cochetopamececcccnccccnaan | Fine, montmorillonitic Argic Pachic Cryoborolls
Cushman-------=-cxecccccncaxa { Fine-loamy, mixed, mesic Ustollic Haplargids
Dateman~-~-creccrrennnccana ! Loamy-skeletal, mixed Pachic Cryoborolls
Detra-=eceecercceccaccacan- | Fine-loamy, mixed Pachic Argiborolls
Dollarde--eececccccccccncc—- ! Fine, montmorillonitic (calcareous), frigid Ustic Torriorthents
Etogecemccccccccnnncncncna | Loamy-skeletal, mixed Typic Paleboralfs
Farlowe=eececececmccececccennx= } Loamy-skeletal, mixed Typic Cryoborolls
Heldt-=emcweccccccccccmnaaa ! Fine, montmorillonitic, mesic Ustertic Camborthids
Holderness Variant-ece-ce-- | Fine, montmorillonitic Aridic Haploborolls
IldefonsQ-w=emccccmccacanx ! Loamy-skeletal, mixed, mesic Ustollic Calciorthids
Inchaue=-sccmcmsemccccncaaa | Fine-loamy, mixed Argic Cryoborolls
Irigulemceccmccccccccccana | Loamy-skeletal, mixed Lithic Cryoborolls
Jerry-seccccccccccncccccnn { Fine, montmorillonitiec Argiec Cryoborolls
KiMecmeeremeccomccccececam | Fine-loamy, mixed (calcareous), mesic Ustic Torriorthents
Lamphier-eccececcccccccccaawa i Fine-loamy, mixed Pachic Cryoborolls
Lazear-----c-ccccmacccccaao- i Loamy, mixed (calcareous), mesic Lithic Ustic Torriorthents
Limonecescccmcccccccccnans | Fine, montmorillonitic (calcareous), mesic Ustertic Torriorthents
Morvale-ececececccacccccecanx { Fine-loamy, mixed Aridic Argiborolls
Nihilleemomomoc s e { Loamy-skeletal, mixed (calcareous), mesic Ustic Torriorthents
Northwater---cecccccwecana | Loamy-skeletal, mixed Cryic Pachic Paleborolls
Olney-==~vommanmcnecaccncan { Fine-loamy, mixed, mesic Ustollic Haplargids
Parachute-e-cecemrcncrcacan | Loamy-skeletal, mixed Typic Cryoborolls
Pena~-ecmcceccccccrccccccnnan i Loamy-skeletal, mixed, mesic Aridic Calciustolls
Potfs-emcmncccnncccrnnnnaa { Fine-loamy, mixed, mesic Ustollic Haplargids
Rhoneesmecremevcrennncnaaaa { Fine-loamy, mixed Pachic Cryoborolls
Silas-e~ecmcmccwrcncacccnan { Fine-loamy, mixed Cumulic Cryoborolls
Starman--ceccccccccncaccaax { Loamy-skeletal, mixed (calcareous) Lithic Cryorthents
Tanna------ccccccccccrucaaa | Fine, montmorillonitic Aridic Argiborolls
Tridelle-cecccccccccncennn | Loamy-skeletal, mixed Aridic Caleiborolls
Vale-=m=comoomcccmcccceen - { Fine-silty, mixed, mesic Aridic Argiustolls
Villa Grove--==cecccccecnca- { Fine-loamy, mixed Aridic Argiborolls
Wannec-cecscormnccccncanex { Coarse-loamy, mixed, mesic Fluvaquentic Haplustolls

Fine, montmorillonitic Pachic Argiborolls
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