BOX ELDER COUNTY, UTAH

This Woods Cross soil is used mainly for native pasture
that is mowed for hay. A small area of this soil has been
drained and is used for irrigated small grains and corn
for silage. Capability unit ITTw-25, irrigated; Wet Meadow
range site.

Woods Cross silty clay loam, moderately saline (Wr).—
This soil is on flood plains and along stream channels
in Howell Valley and Curlew Valley. The profile of this
soil is similar to that described as representative for the
Woods Cross series, but it is moderately affected by
salts. Slopes range from 0 to 3 percent but most commonly
are 0 to 1 percent. Average annual precipitation ranges
from 11 to 13 inches, and the frost-free period is 100 to
130 days. Runoff is very slow, and the hazard of erosion
is none. Because of the salt content, the water available
to plants is only 7 to 9 inches to a depth of 5 feet. If the
soil is reclaimed, however, the available water holding
capacity is 11 to 12 inches to that depth.

ncluded with this soil in mapping are small areas of
Logan silty clay loam.

This Woods Cross soil is used chiefly for native pasture.
Where the soil is drained and reclaimed, it is used for
irrifated small grains, alfalfa, corn for silage, sugar beets;
and irrigated pasture. Capability unit VIIw-28, nonirri-
gated; Salt Meadow range site.

Yeates Hollow Series

The Yeates Hollow series consists of well-drained soils.
These soils are on mountain slopes and alluvial fans. They
formed in alluvium, colluvium; and residuum derived
mostly from sandstone and quartzite. Slopes range from
10 to 60 percent. Vegetation consists of bluebunch wheat-
grass, big sagebrush, balsamroot, bearded wheatgrass;
Great Basin wildrye, and annual grasses. Mean annual
air temperature ranges from 40° to 44° F. Average annual

recipitation ranges from 17 to 25 inches; and the frost-
ree period is 80 to 100 days. Elevations range from 5,200
to 7,000 feet.

In a representative profile, the surface layer is dark
grayish-brown cobbly clay loam about 8 inches thick. The
subsoil is dark grayish-brown cobbly silty clay in the
upper 6 inches and brown very cobbly clay in the lower
18 inches. The substratum is brown very cobbly clay loam
about 10 inches thick. Sandstone bedrock is at a depth
of 42 inches. The soil is neutral throughout. Permeability
is slow, and the rate of water intake is slow. Available
water holding capacity is 5 to 7 inches to the bedrock.
Roots penetrate to a depth of 4 or 5 feet or to bedrock.

Yeates Hollow soils are used for range, wildlife habitat,
and water supply.

Representative profile of Yeates Hollow cobbly cla;
loam, 30 to 60 percent slopes, in range, 2,100 feet nort,
and 600 feet east of the southwest corner of section 30,
T. 14 N., R. 4 W., about 4 miles north of Whites Valley:

Al—0 to 8 inches, dark grayish-brown (10YR 4/2) cobbly
clay loam, very dark brown (10YR 2/2) when moist;
weak, medium, granular structure; slightly hard, firm,
slightly sticky and slightly plastic; common fine and
very fine roots; few fine pores; 35 percent sandstone
cobblestones; neutral (pH 6.8); clear, smooth
boundary.

B21t—8 to 14 inches, dark grayish-brown (10YR 4/2) cobbly
light silty ciay, very dark brown (10YR 2/2) when
moist; moderate, medium, subangular blocky
structure; hard, firm, sticky and plastic; common fine
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and very fine roots; few fine and very fine pores; 45
percent sandstone cobblestones; few thin clay films
on ped faces; neutral (pH 6.8); clear, smooth
boundary. :

B22t—14 to 19 inches, brown (10YR 4/3) very cobbly clay,
dark brown (10YR 3/3) when moist; moderate,
medium, prismatic structure that parts to strong,
medium, subangular blocky; very hard, firm, sticky
and very plastic; few fine roots; few fine and medium
pores; many moderately thick clay films on ped faces;

~ 55 percent cobblestones; neutral (pH 7.0); gradual,
wavy boundary.

B23t—19 to 32 inches, brown (7.5YR 5/4) very cobbly clay,
reddish brown (5YR 4/4) when moist; moderate,
medium to coarse, subangular blocky structure;
extremely hard, firm, very sticky and very plastic;
few very fine roots; few very fine pores; 70 percent
cobblestones; continuous moderately thick clay films
on ped faces; neutral (pH 7.3); gradual, wavy
boundary.

C—32 to 42 inches, brown (7.5YR 5/4) very cobbly clay loam,
reddish brown (5YR 4/4) when moist; massive; very
hard, firm, sticky and plastic; few very fine roots;
few very fine pores; 85 percent sandstone cobble-
stones and stones; few thin clay films on ped faces;
neutral (pH 7.3); abrupt, irregular boundary.

R—42 inches, sandstone bedrock.

The solum ranges from 40 to 60 inches in thickness where it
is underlain by bedrock or very cobbly or extremely stony and
cobbly material. Stones, cobblestones, and gravel cover from
10 to 30 percent of the surface. The soils are usually moist
but are dry in all parts between depths of 4 and 12 inches for
more than 60 to 90 consecutive days in summer.

In the Al horizon, value ranges from 3 to 5 when the soils
are dry and is 2 or 3 when they are moist; chroma is 2 or 3.
This horizon is cobbly clay loam that is 20 to 40 percent cobble-
stones and gravel and is 0 to 3 percent stones. The A1l horizon
ranges from medium acid to neutral and ranges from 7 to 14
inches in thickness.

In the B2t horizon, hue ranges from 10YR to 5YR; value
ranges from 4 to 6 when the soils are dry; and chroma ranges
from 2 or 6. Texture in the B2t horizon ranges from cobbly
or gravelly to very cobbly or very gravelly clay or silty clay
that averages more than 35 percent cobblestones, gravel, and
stones throughout. Structure of the B2t horizon is prismatic,
angular blocky, or subangular blocky. This horizon is medium
acid to neutral, and it ranges from 18 to more than 34 inches
in thickness. Clay films range from few to many and from thin to
thick on ped faces.

In the C horizon, hue ranges from 10YR to 5YR. Texture
is gravelly, cobbly, or very cobbly clay or clay loam. Content
of gravel, cobblestones, and stones ranges from 25 to 85 percent.

Yeates Hollow cobbly clay loam, 20 to 30 percent
slopes (YHE).—This soil is on mountains that are slightly
convex. Runoff is slow, and the hazard of erosion is slight.
The water-supplying capacity is 9 to 11 inches for plant
growth before moisture 1s depleted.

Included with this soil in mapping are small areas of
Manila loam, 10 to 25 percent slopes, and Broad cobbly
loam, 20 to 30 percent slopes.

This Yeates Hollow soil is used mainly for range, but
some areas are used for water supply and wildlife habitat.
Capability unit VIs-M, nonirrigated; Mountain Stony
Loam range site.

Yeates Hollow cobbly clay loam, 30 to 60 percent
slopes (YHG).—This soil is on mountains. A profile of this
soil is the one described as representative for the Yeates
Hollow series. Runoff is medium, and the hazard of
erosion is moderate. The water-supplying capacity is 9 to
11 inches of water for plant growth before moisture is
depleted.

Included with this soil in mapping are small areas of
Broad cobbly loam, 30 to 60 percent slopes; Manila loam,
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25 to 60 percent slopes; and Middle cobbly silt loam, 30
to 70 percent slopes.

This Yeates Hollow soil is most commonly used for
range, but some areas are used for water supply and
wildlife habitat. Capability unit VIIs-M, nonirrigated;
Mountain Stony Loam range site.

Yeates Hollow-Goring association, steep (YRE).—
This mapping unit is on alluvial fans and the mountains
south ofp the town of Mantua. It consists of about 50
percent Yeates Hollow stony loam, 25 to 40 percent slopes,
and 40 percent Goring clay loam, 25 to 40 percent slopes.
Included with these soils iIn mapping are areas of Obray
clay, 10 to 25 percent slopes; Goring clay loam, 10 to 25
percent slopes; and Yeates Hollow stony loam that has
slopes of less than 25 percent. These included soils make
up about 10 percent of the total acreage.

The soils of this association are intermingled in very
steep areas having all aspects. Both soils are under a cover
of bluebunch wheatgrass, slender wheatgrass, big sage-
brush, mulesear dock, Great Basin wildrye, and annual
grasses.

The profile of the Yeates Hollow soil is similar to that
described as representative for the Yeates Hollow series,
but the surface layer is stony loam. The water-supplying
capacity of this soil is about 10 to 13 inches for plant
growth before moisture is depleted. The profile of the
Goring soil is similar to that described as represeantative
for the Goring series. Runoff is medium on these soils, and
the hazard of erosion is moderate.

The soils in this association are used for range, water
supply, and wildlife habitat. The Yeates Hollow soil is in
capability unit VIs-M, nonirrigated; Mountain Stony
Loam range site. The Goring soil is in capability unit
'VIe-M, nonirrigated; Mountain Loam range site.

Use and Management of the Soils

The soils of Box Elder County, Eastern Part, are used
primarily for irrigated crops, irrigated pasture, nonirri-
gated crops, and range. This section discusses the use of
the soils for these purposes and gives estimated yields of
the principal crops. It also includes a discussion of the
use of the soils for wildlife and for the building of roads,
reservoirs, and other engineering works.

Use and Management of the Soils for Crops

Soils differ in their suitability for farming and in the
management they require for continuous profitable crop
production without soil deterioration. Soil management
procedures can best be planned in detail according to the
individual soils. Some management principles are bene-
ficial, however, if applied to most of the soils used for the
production of irrigated crops and pasture. This section
consists of brief discussions of (1) general management
practices that apply to irrigated soils; (2) general manage-
ment practices that apply to nonirrigated soils; (3)
capability groupings of soils; and (4) estimated yields.

General management for crops on irrigated soils

One important requirement for the management of
irrigated soils is the safe and uniform distribution of
irrigation water. Several methods of applying irrigation
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water will give good control. Before selecting the method,
the farmer or rancher should consider the slope of the field;
the kind of soil; the kind of crops to be grown, the depth
at which the crops will root, and the amount of water they
need 1, and the quantity and quality of the irrigation water
supply.

Border and furrow irrigation are methods well suited to
soils that have slopes of less than 3 percent. Furrows are
used mainly for row crops and borders for close-growing
crops. Very small furrows called corrugations are used in
combination with borders to reduce crusting during the
germination period. Corrugations also may be used for
close-growing crops where slopes are as much as 10 percent.
Losses of soil and water can be held to a minimum by using
appropriate lengths of runs and size of streams in corruga-
tions, furrows, and borders.

Sprinkler irrigation is well suited to most soils and crops.
It is particularly well suited to gravelly and sandy soils
and to soils that have steep or uneven slopes.

Land leveling is needed on many soils to facilitate the
uniform distribution of water. Where deep cuts remove
the original surface layer and expose limy, salty, or
alkali soil material, heavy applications of organic matter
will help to restore tilth and fertility.

Drainage and reclamation of wet and saline soils are
needed for most crops. Special onsite studies are needed
to assure the correct depth and frequency of drainage
lines and to plan an irrigation system and soil treatments
that assure successful removal of harmful salts and
alkali and restore -tilth and fertility to the soils (11).

Because of its beneficial effect on soil structure, the
return of organic matter is particularly important in
soils that are irrigated. Sources of organic matter are
crop residue, barnyard manure, and the sod crops grown
in the cropping system. Practices that provide for regular
additions of organic matter are ordinarily the most
beneficial. The use of fertilizer in amounts sufficient to
produce large increases in plant growth makes it practi-
cable to return increased amounts of organic matter.

The low content of organic matter in some soils of the
survey area makes these soils especially susceptible to
the formation of traffic or tillage pans. Good tilth can be
maintained and the formation of tillage or traffic pans
reduced, however, if the soils are not tilled or trampled
when wet. The formation of tillage and traffic pans can
also be reduced by varying the depth of tillage and by
limiting the number of trips over the soils with tillage
equipment,.

Most of the soils of this area are well supplied with
potassium, cal’c/ium, iron, and magnesium. Crops generally
respond to a fértilizer that is high in content of nitrogen
or phosphorus, or both, depending on the crop and the
cropping history. .

General management for crops on nonirrigated soils

Soil erosion and the limited available moisture are the
main concerns associated with nomrrlg_a_ted soils  in this
area. Conservation practices help to alleviate these concerns.

Managing crop residue in a way that leaves much of
the stubble and other residue on or near the soil surface
is effective for increasing water intake into the soil and
reducing erosion. This cover of residue also helps to
prevent surface sealing and reduces evaporation losses.
Sweeps, chisels, and rod weeders are efficient tools for
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managing residue. Nonleguminous crops commonly re-
spond to nitrogen fertilizer where moisture limitations
are not too severe.

Diversions and terraces -are effective land-treatment
measures for controlling erosion. Diversions placed near
the upper part of the fields used for crops intercept
runoff from higher ground, generally range. In this area
of limited rainfall, diversions can usually intercept and
store all the runoff water. Most diversions are built
level and have at least partial blocks at the ends. Level
terraces are spaced at intervals that will help keep soil
losses within acceptable limits. The kind of soil and the
slope mainly determine suitable spacing.

Contour farming in conjunction with terrace and
diversion systems helps to reduce erosion and retain
moisture on the land.

Capability grouping?

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field crops. The soils
are grouped according to their limitations where used for
field crops, the risk of damage where they are so used, and
the way they respond to treatment. The grouping does
not take into account major and generally expensive
landforming that would change slope, depth, or other
characteristics of the soils; does not take into consideration
possible but unlikely major reclamation projects; and does
not apply to rice, cranberries, horticultural crops, or other
crops requiring special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when used

.for other purposes, but this classification is not a substitute
for interpretations designed to show suitability and limita-
tions of groups of soils for range, for forest trees, or for
engineering.

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

CapaBiLity Crasses, the broadest grouping, are
designated by Roman numerals I through VIII. The
numerals indicate progressively greater limitations and
narrower choices for practical use. Classes are defined as
follows: :

Class I soils have few limitations that restrict their
use.

Class IT soils have moderate limitations that reduce
the choice of plants or that require moderate
conservation practices.

Class III soils have severe limitations that reduce the
choice of plants, require very careful manage-
ment, or both.

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

Class V soils are subject to little or no erosion but
have other limitations, impractical to remove,
that limit their use largely to pasture, range,
woodland, or wildlife.

20DAS R. AUSTIN and WENDALL K. PETTERSON, soil
contqerva,tlomsts, Soil Conservation Service, helped prepare this
section.
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Class VI soils have severe limitations that generally
make them unsuited to cultivation and limit
their use largely to pasture or range, woodland,
or wildlife.

Class VII soils have very severe limitations that make
them unsuited to cultivation and that restrict
their use largely to pasture or range, woodland,
or wildlife.

Class VIII soils and landforms have limitations that
preclude their use for commercial plant produc-
tion and restrict their use to recreation, wildlife,
or water supply or to esthetic purposes.

CapaBiLiTy SuBcLAssES are soil groups within one
class; they are designated by adding a small letter, e, w,
8, or ¢, to the class numeral, for example, ITe. The letter ¢
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

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

CarasiniTy UniTs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity
and other responses to management. Thus, the capability
unit is a convenient grouping for making many statements
about the management of soils. Capability units are
generally designated by adding numbers or numbers and
letters assigned locally, for example, IVs—U4, VIIs-M,
or VIIs-S8. Thus, in one symbol, the Roman numeral
designates the capability class, or degree of limitation,
and the small letter immediately following the subclass
indicates the kind of limitation as defined in the foregoing
paragraph. The part of the symbol following the hyphen
indentifies the capability unit in the State system; they
are not numbered consecutively.

In the Utah system, a number or letter is used to suggest
the chief kinds of limitation. The number 1, 2, or 3 in the
first position shows the climate, as 1-—climate with 140 to
180 frost-free days, 2—climate with 100 to 140 frost-free
days, and 3-——climate with 70 to 100 frost-free days.

The letters D, S, U, M, and H in the first position are
for nonirrigated capability units and show the range of
average annual precipitation. D (desert) is 6 to 8 inches,
S (semidesert) is 8 to 12 inches, U (upland) is 12 to 16
inches, M (mountain) is 16 to 22 inches, and H (high
mountain) is 22 to 35 inches or more. Additional numbers
or letters are used to show limitations as follows:

2—overflow or inadequate surface drainage

3—inhibiting layer

4~l<i)lw) water holding capacity (gravelly or cobbly
soils

5—slow permeability
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6—low water holding capacity (sandy soils)
8—alkali and salinity

X—coarse fragments on the surface
Z—inadequate moisture

E—erosion hazard

A—aspen
C—conifer
J—juniper

Management by capability units

In this subsection each capability unit in' Box Elder
County, Eastern Part, is described and the use and man-
agement are briefly discussed. The names of soil series
represented are mentioned in the capability unit, but this
does not mean that all the soils of a given series are in
that unit. To find the names of all the soils in any given
capability unit, refer to the “Guide to Mapping Units”
at the back of this survey. :

CAPABILITY UNIT I-1, IRRIGATED
This capability unit consists of well drained and

moderately well drained soils. The surface layer is domi-
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nantly silt loam, loam, or fine sandy loam, but in places
it is light silty clay loam. The underlying layers are silty
clay loam and fine sandy loam. Slopes are 0 to 3 percent.
Average annual precipitation ranges from 14 to 18 inches,
and the frost-free period is 140 to 160 days. These soils
are of the Fielding, Kidman, Millville, Parleys, and
Timpanogos series.

The rate of water intake is slow to moderate, and
permeability is moderately slow to moderate. Runoff is
slow, and the hazard of erosion is none to slight. The
available water holding capacity is 7.5 to 12 inches to a
depth of 5 feet. Roots penetrate easily to a depth of
60 inches.

The soils in this unit are used for irrigated alfalfa, corn,
small grains, sugar beets, tomatoes (fig. 14), truck crops,
and improved pasture. Also, some areas are used for
apples and peaches. In addition, these soils are used for
wildlife habitat and urban development.

The soils in this unit are well suited to irrigation by
both surface and sprinkler methods. Where surface
methods of irrigation are used, land leveling to a uniform
grade is commonly needed for efficient application of

Figure 14.—Tomatoes being harvested on Kidman fine sandy loam, 0 to 1 percent slopes. This soil is in capability unit I-1, irrigated.
Wellsville Mountains are in the background.
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irrigation water. Furrow and border methods of irrigation
are well suited for row crops, and border irrigation is
suited to alfalfa, small grain, and other close-growing

crops.

good tilth can be maintained if the soils are plowed in
the fall and organic matter is regularly replaced by manure
or crop residue. Crops generally respond to nitrogen,
phosphorus, or both, but the degree of response depends
on the kind of crop and the way the soils have been
managed in the past.

CAPABILITY UNIT Ile-1, IRRIGATED

This capability unit consists of well drained and
moderately well drained soils on lake terraces and alluvial
fans. The surface layer and underlying layers are silt
loam, loam, and fine sandy loam. Slopes are 2 to 6 percent.
Average annual precipitation ranges from 14 to 18 inches,
and the frost-free period is 140 fo 160 days. These soils
are of the Dagor, Kidman, Millville, and Timpanogos
series.

The rate of water intake is moderate, and permeability
is moderate. Runoff is slow to medium, and the hazard
of erosion is slight to moderate. The available water
holding capacity 1s 7.5 to 11 inches to a depth of 5 feet.
Roots penetrate easily to a depth of 48 to 60 inches. The
soils are mainly well drained, but some areas are mod-
erately well drained and have a water table at a depth
of about 50 to 60 inches.

These soils are used for irrigated alfalfa, corn, sugar
beets, sweet corn, tomatoes, and some melons and peas.
Adequately drained areas of these soils are well suited
to apples, apricots, cherries, and peaches. Improved
pasture is grown in rotation with other farm crops in
some places.

The soils in this unit are well suited to irrigation.
Because of the slope, erosion is a hazard on these soils.
Care is needed in applying irrigation water. Where
surface methods of irrigation are used, moderate measures
for water control are needed to keep erosion to & minimum.
Row crops generally are not surface irrigated on these
soils where slopes exceed 3 percent. On slopes of less
than 3 percent, surface methods of irrigation, such as
furrows, corrugations, and borders, have proved satis-
factory. These soils are well suited to sprinkler irrigation.
Contour furrows are suitable for irrigation of orchards.

Good tilth is easily maintained by plowing in the fall,
by returning organic matter, such as crop residue or
manure, and by avoiding tilling or trampling in places
where the soils are too wet. Crops generally respond to
nitrogen, phosphorus, or both, but the degree of response
depends on the kind of crop and the way the soils have
been managed in the past.

CAPABILITY UNIT ITe-2, IRRIGATED

Kearns silt loam, 3 to 6 percent slopes, is the only soil
in this capability unit. It is a well-drained soil on alluvial
fans and terraces. The underlying layers are silt loam or
loam. Average annual precipitation ranges from 13 to
16 inches, and the frost-free period is 115 to 130 days.

The rate of water intake is moderate, and permeability -

is moderate. Runoff is slow, and the hazard of erosion is
slight to moderate. The available water holding capacity
.13 10 to 11 inches to a depth of 5 feet. Roots penetrate
easily to a depth of 60 inches. In some places the soil is
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very fine sandy loam below a depth of 48 inches. Most
areas of this soil are small,

This Kearns soil is used for irrigated alfalfa, corn, and
small grains. It is well suited to irrigation. Proper man-
agement of irrigation water is needed to obtain high
production of crops. Some land leveling may be required
to make possible the uniform application of irrigation
water. Row crops generally are not surface irrigated on
this soil. Close-growing crops of alfalfa, small grains, and
improved pastures are normally irrigated by contour
ditches and corrugations. This soil also is well suited to
sprinkler irrigation.

Good tilth is easily maintained by plowing in the fall,
by returning organic matter, such as manure or crop
residue, and by avoiding tilling or trampling when the
soil is too wet. Crops generally respond to nitrogen,
phosphate, or both, but the degree of response depends
on the kind of crop and the way the soil has been managed
in the past.

CAPABILITY UNIT Iw-2, IRRIGATED

This capability unit consists of moderately well drained
and somewhat poorly drained soils on low river terraces,
flood plains, and alluvial fans. The surface layer is silt
loam, loam, or fine sandy loam. The underlying layers
are mainly silt loam to loamy fine sand but include some
gravelly loam or gravelly sandy loam. Slopes are 0 to
4 percent but most commonly are 0 to 2 percent. Average
annual precipitation ranges from 12 to 17 inches, and the
frost-free period is 125 to 160 days. These soils are of the
Draper, James Canyon, Lewiston, Martini, Millville,
Sunset, and Warm Springs series.

The rate of water intake is moderate to rapid, and
permeability is moderate to moderately rapid. Runoff is
slow to medium, and the hazard of erosion is slight to
moderate. The Martini and Sunset soils are subject to
flooding and overflow in the spring, and streambank
cutting is common in areas of these soils. The available
water holding capacity is 6 to 12 inches to a depth of 5
feet. Depth to the water table fluctuates with the season
but generally ranges from 20 to 50 inches, except where
the soils are drained: In places, the soils of this unit are
slightly to moderately affected by salts and alkali. The
James Canyon soil generally is gravelly or sandy below a

-depth of 36 inches.

These soils are used mainly for irrigated alfalfa, corn,
small grains, sugar beets, and improved pasture. Tomatoes
and some melons are grown on the Draper and Millville
soils where temperatures are slightly warmer than in other
areas of soils in this unit. Isolated areas along the Bear
River flood plain, where the water is not pumped or
diverted, are used for nonirrigated small grains. Some of
these soils are used for irrigated native pasture that is
grazed or cut for hay. _

The main management practices needed on these soils
are drainage and water table control. Open drains and
tile drains commonly are used, but in many places they
are not deep enough or they are clogged and do not
function well. Special onsite investigation is needed to
determine the best and most economical drainage system.
Land leveling is needed if surface irrigation water is to be
applied evenly. Row crops are irrigated by borders and
furrows, and close-growing crops normally are irrigated
by the border method.
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Good tilth is maintained easily by plowing in the fall,
by applying organic matter, such as manure or crop
residue, and by avoiding trampling or tilling when the
soils are wet. (/{‘ops grown on these soils respond well to
nitrogen, phosphorus, or both. The response to fertilizer
depends on the kind of crop and the way the soils have
been managed in the past.

CAPABILITY UNIT Ilc-2, IRRIGATED

This capability unit consists of well drained and moder-
ately well drained soils on lake terraces and alluvial fans.
The surface layer is silt loam or loam. The underlying layers
generally range from silty clay loam to silt loam but,
in some places, are very fine sandy loam below a depth of
40 inches. Slopes are 0 to 3 percent. Average annual pre-
cipitation ranges from 12 to 17 inches, and the frost-free
%f:ariod is 100 to 140 days. These soils are of the Fielding,

ansel, Kearns, Parleys, Red Rock, and Timpanogos
series.

The rate of water intake is moderate, and permeability
is moderately slow or moderate. Runoff is slow, and the
hazard of erosion is slight. The available water holding
capacity is 10 to 12 inches to a depth of 5 feet. Roots
penetrate mainly to a depth of 60 inches. The moderately
well drained soils may have a water table at a depth of
about 42 to 60 inches. '

The soils in this unit are used for irrigated alfalfa, corn
for silage, small grains, sugar beets, and improved pasture.

These soils have some climatic limitations because of the
cool temperatures that restrict the growing of some crops,
such as tomatoes. _ A

These soils are well suited to irrigation by both surface
and sprinkler methods. Where surface irrigation methods
are used, land leveling to a planned grade generally is
required if irrigation water is to be applied evenly. Fur-
row and border methods of irrigation are well suited to
row crops, and border irrigation 1s suited to alfalfa, small
grains, and other close-growing crops. -

Good tilth can be maintained by plowing the soils in
the fall and by replacing organic matter regularly with
manure or crop residue. Crops generally respond to nitro-
gen, phosphorus, or both. The response to fertilizer de-
pends on the kind of crop and the way the soils have been
managed in the past.

CAPABILITY UNIT Ile-16, IRRIGATED

This capability unit consists of somewhat excessively
drained soils on alluvial fans and terraces south of Brig-
ham City. The surface layer is loamy fine sand or gravelly
sandy loam. The underlying layers range from loamy sand
or gravelly sandy loam to very gravelly loamy sand.
Slopes are 3 to 6 percent. Average annual precipitation
ranges from 14 to 18 inches, and the frost-free period is
140 to 160 days. These soils are of the Francis and Kilburn
series.

The rate of water intake is very rapid, and permeability
is rapid. Runoff is slow, and the %azard of erosion is slight
to moderate. Soil blowing is & slight to moderate hazard
on the Francis soil if it is left unprotected. The available
water holding capacity is 4 or 5 inches to a depth of 5 feet.
Roots penetrate easily to a depth of 48 to 60 inches.

The soils in this unit are used mainly for irrigated crops,
but some areas are used for urban development. These
soils generally are well suited to apples, apricots, peaches,
cherries, melons, small grains, improved pasture, and
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grass-legume hay. A small area of these soils is in Mantua
Valley, however, where the crops grown are limited to
small grains, alfalfa, and grass-legume hay.

_ Management practices are needed to control soil blow-
ing and water erosion on these soils because of the slopes
and the coarse-textured surface layer. Where surface
methods of irrigation are used, intensive practices are
needed for controlling the water. These soils are well
suited to sprinkler irrigation. Spring plowing and the use
of crop residue or a cover crop help to reduce soil blowing
during the periods when a crop is not grown. Light,
frequent irrigations are more efficient because the available
water holding capacity of these soils is low. Large applica-
tions of fertilizers are neeeded for above-average growth
of crops. Nitrogen is needed every year for most crops,
and phosphorus is needed every 2 to 4 years, depending on
the kind of crop and the way the soils have been managed
in the past.

CAPABILITY UNIT Ille-3, IRRIGATED

This capability unit consists of well-drained soils. The
surface layer is silt loam, and the underlying layers are
silt loam, loam, or very fine sandy loam. Slopes are 1 to
6 percent but most commonly are 1 to 2 percent. Average
annual precipitation ranges from 8 to 11 inches, and the
frost-free period is 85 to 100 days. These soils are of the
Palisade and Thiokol series.

The rate of water intake is moderate, and permeability
is moderate. Runoff is slow to medium, and t%e hazard of
erosion is slight to moderate. The available water holding
capacity is 8 to 12 inches to a depth of 5 feet. Roots pene-
trate to a depth of 60 inches, but most roots are in the
top 30 to 40 inches of the soil. .

The soils in this unit are used mainly for irrigated alfalfs,
small grains, and irrigated pasture. The acreage of this
unit is very small and is entirely in the area west of the
town of Snowville. The soils are irrigated by pump wells.

The main management practice needed on these soils is
the control of erosion. Where surface methods of irrigation
are used, intensive measures of water control are needed
to attain efficient application of irrigation water. These
soils are well suited to sprinkler.rrigation. They are very
friable and are easy to till, and only minimum tillage is
required for their cultivation. The surface layer needs to be
protected from erosion by vegetation or crop residue during
periods of nonuse. Crop resi%ue should be kept on or near
thﬁ surface to reduce erosion and crusting of the surface
soil.

Crops on these soils respond well to fertilizers. The
degree of response depends on the kind of crop and the
way the soils have been managed in the past.

CAPABILITY UNIT IMIw-2, IRRIGATED

This capability unit consists of poorly drained and
somewhat poorly drained soils on lake terraces and flood
%)la,ins. The surface layer and underlying layers are silt
oam or fine sandy loam. Slopes are 0 to 3 percent but are
commonly less than 1 percent. Average annual precipita-
tion ranges from 12 to 17 inches, and the frost-free period
is 140 to 150 days. These soils are of the Roshe Springs
and Syracuse series.

The rate of water intake is moderate to rapid, and {ger-
meability is moderate to moderately rapid. Runoff is
slow, and the hazard of erosion is slight. The available

water holding capacity, to a depth of 5 feet, is 10 to 11
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inches for the Roshe Springs soils and 6.5 to 8.5 inches for
the Syracuse soils.

Depth of the water table is mainly 30 to 40 inches for
the Syracuse soils, unless the soils are drained, and is
generally less than 20 inches for the Roshe Springs soils.
The Syracuse soils are slightly to moderately affected by
salts and alkali.

The soils in this unit are used for irrigated crops and
native pasture. The principal crops grown are corn for
silage, small grains, sugar beets, and tomatoes. Alfalfa
and improved pasture are grown in rotation with other
crops. Most areas of the Roshe Springs soils are in native
pasture that is grazed or cut for hay.

The main management practices needed on these soils
are drainage, land leveling, and proper irrigation methods.
Open ditches and tile are used for draining, but special
investigations are needed to determine the best and most
economical drainage system. Soils affected by salts and
alkali are beneﬁte(% by an occasional leaching with irriga-
tion water. Border and furrow irrigation methods are
commonly used for irrigating these soils.

Because their available water holding capacity is
limited, the Syracuse soils of this unit require light, fre-
quent irrigations. These soils are sandy and are subject to
soil blowing if left unprotected during periods of nonuse.
Soil blowing early in spring is common on the Syracuse
soils. Spring plowing and the use of such tillage implements
as the sand packer are helpful in preparing a seedbed
that is firm but has enough clods on the surface to mini-
mize soil blowing. Maintaining the organic-matter con-
tent is also important. This may be accomplished through
the use of barnyard manure, crop residue, and cover crops.

The Roshe Springs soils have good available water
holding capacity and are not subject to soil blowing. These
soils are suited to fall plowing and normal tillage practices.

Crops generally respond to nitrogen, phosphorus, or
both, but the degree of response depends on the kind of
crop and the way the soils have been managed in the past.

CAPABILITY UNIT MIw-25, IRRIGATED

This capability unit consists of moderately well drained
to poorly drained soils on low lake terraces and lake
plains. The surface layer is silty clay loam or silt loam,
and the underlying layers are clay, silty clay, or heavy
silty clay loam. Slopes are 0 to 3 percent but most com-
monly are 0 to 1 percent. Average annual precipitation
ranges from 12 to 17 inches, and the frost-free period is
130 to 150 days. These soils are of the Collett, Greenson,
Honeyville, Logan, and Woods Cross series.

The rate of water intake is slow to moderate, and
permeability is slow. Runoff is very slow to slow, and
the hazard of erosion is none to slight. The available
water holding capacity is 10 to 12 inches to a depth of
5 feet. These soils have been drained in most places.
Where the soils are not drained, the depth to the water
table is more than 30 inches, except for the Logan soils,
where the depth to the water table is normally between
15 and 36 inches, and for the Wood Cross soils where
it is between 20 to 30 inches.

Most areas of the soils in this unit have been drained
and are used for irrigated corn, small grains, sugar beets,
tomatoes, improved pasture, and alfalfa. Some areas

ﬁre in irrigated native pasture that is grazed or cut for
ay.
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Drainage or control of the water table and control of
irrigation water are the main management practices
needed on these soils. The soils have severe water table
or drainage limitations because of the fine texture and
slow permeability of the underlying layers and the limited
depth of drainage outlets. Tile drains are installed in
most areas of these soils to control the water table.
Special drainage investigations are generally needed so
that placement of drains is economical. Land smoothing:
is needed to obtain uniform distribution or irrigation
water. The border method of irrigation is better suited
to alfalfa, small grains, and other close-growing crops
than other methods of irrigation.

Where the surface layer is silt loam, it is easy to till,
but where it is silty clay loam, it is difficult to till and
is compacted if cultivated when wet. Good tilth can be
maintained by plowing the soils in the fall and turning
under crop residue. To maintain soil tilth, grazing and
tillage should be avoided when the soils are wet.

A suitable cropping system is alfalfa-grass hay for 3
years, corn for silage for 1 year, sugar beets for 1 year,
and small grains or truck crops for 1 or 2 years.

All crops except legumes respond to nitrogen fertilizer,
and all crops respond to phosphorus.

CAPABILITY UNIT M w-28, IRRIGATED

This capability unit consists of moderately well drained
and somewhat poorly drained soils on lake plains and low
lake terraces. The surface layer is silt loam. The under-
lying layers are mainly silty clay loam or silt loam but
range to sandy loam. Slopes are 0 to 1 percent. Average.
annual precipitation ranges from 8 to 16 inches, and the.
frost-free period is 100 to 150 days. These soils are of the.
Airport, Bram, and Fridlo series.

The rate of water intake is slow to moderate; and
permeability is slow to moderately slow. Runoff is slow
to medium, and the hazard of erosion is slight to moderate.
The available water holding capacity in reclaimed areas
is about 8 to 12 inches to a depth of 5 feet. Roots pene-
trate mainly to a depth of 30 to 40 inches. Depth to the
water table fluctuates with the season but normally is
between 26 and 60 inches. These soils are slightly affected
by salts and slightly to moderately affected by alkali.

Most areas of the soils in this unit have been drained,
reclaimed, and leveled. They are used for irrigated alfalfa,
corn for silage, sugar beets, tomatoes, and improved pas-
ture. Some areas are used for native pasture that is either
grazed or cut for hay.

Draining these soils, reclaiming them from salts and
alkali, and controlling the water table are the main man-
agement practices. Open and tile drains are commonly
used. Special onsite investigations are needed for econo-
mical drainage. Land leveling also is needed so that
irrigation water can be distributed evenly. These soils
require leaching with good-quality irrigation water at the
beginning of reclamation and, if possible, once each year
thereafter to maintain a low concentration of salt. Border
an&l furrow methods of irrigation are well suited to these
soils.

Keeping these soils in good tilth is difficult. Good tilth
can be maintained by plowing in the fall and by avoiding
tilling or trampling when the soils are wet. Adding barn-
yard manure and plowing under green-manure crops
and other crop residue will help to improve the tilth.
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Crops generally respond well to applications of nitrogen,
phosphorus, or both. The degree of response depends on
the kind of crop and the way the soils have been managed
in the past.

CAPABILITY UNIT IIs-16, IRRIGATED

Kilburn gravelly loam, 1 to 3 percent slopes, is the only
soil in this capability unit. It is a somewhat excessively
drained soil on alluvial fans. The underlying layers are
very gravelly sandy loam and loamy sand. Average annual
?recipitation ranges from 14 to 18 inches, and the frost-
ree period is 140 to 160 days.

The rate of water intake is very rapid, and permeability
is rapid. Runoff is slow, and the hazard of erosion 1s
slight. The available water holding capacity is 4 to 5
inches to a depth of 5 feet. Roots penetrate easily to a
depth of more than 60 inches.

The soil in this unit is used for irrigated crops. The
main crops grown are cherries, peaches, apricots, apples,
alfalfa, melons, corn, and small grains. A small acreage of
this unit is in Mantua Valley, however, and is restricted
to the growing of alfalfa, small grains, and irrigated
pasture.

The main management practice needed is the efficient
use of irrigation water. Because the available water
holding capacity is low, applications of irrigation water
should be fight‘ and frequent. This soil is well suited to
sprinkler irrigation, but where the soil has been leveled,
border and furrow methods of irrigation are suitable.
Orchards normally are irrigated by contour ditches.

Also, the use of barnyard manure, crop residue, and
cover crops is needed to maintain the content of organic
matter of this soil. Large applications of fertilizers are
needed to maintain above-average growth of crops. Nitro-

en is needed on orchards. Good response also is obtained
%y applying both nitrogen and phosphorus fertilizers on
most other crops. The (fegree of response depends on the
kind of crop and the way the soil has been managed in
the past.
CAPABILITY UNIT Ilc-3, IRRIGATED

Thiokol silt loam, low rainfall, 0 to 1 percent slopes, is
the only soil in this capability unit. It 1s a well-drained
soil on }'ake terraces. Average annual precipitation ranges
from 8 to 11 inches, and the frost-free period is 85 to
100 days.

The rate of water intake is moderate, and permeability
is moderate. Runoff is slow, and the hazard of erosion is
slight. The available water holding capacity is 10 to 12
inches to a depth of 5 feet. Roots penetrate easily to a
depth of 60 inches.

This soil is used for irrigated alfalfa, small grains,
irrigated pasture, and alfalfa seed. The primary source of
water is from pump wells.

The main factor in the successful management of this
soil is the limited growing season. The soil is well suited
to irrigation both by surface and sprinkler methods. Where
surface methods of irrigation are used, land leveling to a
planned grade generally is required so that irrigation water
can be a,pplieg evenly. Furrow and border methods of
irrigation are well suited to row crops, and border irriga-
tion is well suited to alfalfa, small grains, and other close-
growing crops.

Good tilth can be maintained by using minimum
tillage practices and by replacing organic matter regularly
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through the use of manure or crop residue. Because of
the strong winds in areas of this soil, crop residue should
be maintained on the soil surface. Crops generally respond
to nitrogen, phosphorus, or both. The degree of response
depends on the kind of crop and the way the soil has been
managed in the past.

CAPABILITY UNIT IVe-16, IRRIGATED

This capability unit consists of somewhat excessively
drained soils on alluvial fans. The surface layer is gravelly
sandy loam, and the underlying layers are very gravelly
sandy loam and very gravelly %oa.my sand. Slopes are 6
to 20 percent. Average annusal precipitation ranges from
14 to 18 inches, and the frost-free period is 140 to 160
days. These soils are of the Kilburn series.

. The rate of water intake is very rapid, and permeability
is rapid. Runoff is slow to medium, and the hazard of
erosion is slight to moderate. The available water holdin,
capacity is 4 to 5 inches to a depth of 5 feet. Roots exteng
to a depth of more than 60 inches. ‘

The soils in this unit are used mainly for irrigated stone
fruits, apples, melons, grapes, alfalfa, tomatoes, small
grains, grass-legume hay, and wildlife habitat.

The main management practices needed are the control
of erosion and the efficient use of water. The soils are
generally too steep for surface irrigation, except where
wrrigation is on the contour or across the slope. 1f surface
methods are used, intensive management 1s needed to
control irrigation water. Sprinkler irrigation is well suited
to these soils. Because of the low available water holding
capacity, light, frequent applications of irrigation water
are most efficient. .

The use of manure, crop residue, and cover crops to
maintain the content of organic matter is important in
maintaining the tilth of these gravelly soils. Large appli-
cations of fertilizer are needed t6 maintain above-average
growth of crops. Nitrogen is needed on orchards and
improved pasture every year. Phosphorus is needed on
improved pasture every 2 or 3 years. Response to fertilizer
largely depends on the kind of crop and the way the soils
have been managed in the past. '

CAPABILITY UNIT 1IVs-16, IRRIGATED

Wasatch gravelly sandy loam, 3 to 10 percent slopes,
is the only soil in this capability unit. It is & somewhat
excessively drained soil on alluvial fans along the moun-
tain front near Willard. The underlying layers are gravelly
loamy sand and very gravelly sand. Average annual pre-
cipitation ranges from 14 to 18 inches, and the frost-iree
period is 140 to 150 days.

The rate of water intake is very rapid, and permeabilit
is rapid. Runoff is slow, and the hazard of erosion 1s
slight. The available water holding capacity is 3.0 to 3.75
inches to a depth of 5 feet. Most roots penetrate to a
depth of 24 to 30 inches, but some roots penetrate to &
depth of more than 60 inches.

This soil is used for irrigated crops. The main crops
grown are peaches, apricots, apples, cherries, alfalfa,
tomatoes, melons, and small grains. This soil is also used
as a source of fill material for roads and embankments.

The use of manure, crop residue, and cover crops to
maintain the content of organic matter is important in
maintaining the tilth of this gravelly soil. Most crops
respond well to frequent applications of fertilizer, but



BOX ELDER COUNTY, UTAH

the degree of response depends on the kind of crop and
the way the soil has been used in the past.

CAPABILITY UNIT IVw-28, IRRIGATED

This capability unit consists of poorly drained, some-
what poorly drained, and moderately well drained soils
on lake terraces and flood plains. The surface layer is
mainly silt loam, and the underlying layers range from
silty clay or silty clay loam to very fine sandy loam.
Slopes are 0 to 3 percent but most commonly are 0 to 1
percent. Average annual precipitation ranges from 11 to
17 inches, and the frost-free period is 120 to 155 days.
These soils are of the Airport, Cudahy, Fridlo, Greenson,
Kirkham, Lasil, Magna, and Stokes series.

The soils in this unit are slightly to moderately affected
by salts. Generally, they are slightly to moderately affected
by alkali, but the Cudahy soils are not affected by alkali.
The rate of water intake is slow to moderate in the soils
of this unit, and permeability is very slow to moderate.
Runoff is slow to very slow or ponded, and the hazard of
erosion is none to slight. Because of the salt content, the
water available to.plants is 3 to 10 inches. If the soils are
reclaimed, however, the available water holding capacity
is 8 to 12 inches to a depth of 5 feet, except in the Cudahy
soils, which have a lime hardpan at a depth of 23 to 40
inches and can hold 4 to 6 inches of available water above
the hardpan. Roots extend mainly to a depth of 30 to 40
inches.

Depth to the water table fluctuates with the season
but ranges from 18 to 48 inches in areas that are not
drained. The Kirkham soils are on the flood plains along
the Malad and Bear Rivers, where they are subject to
flooding and overflow and have a water table at or near
the surface for many weeks in the spring.

The soils in this unit are used for irrigated crops and
pasture. Where these soils are drained and partially re-
claimed from salts and alkali, they are used for alfalfa, corn
for silage, small grains, and sugar beets. Some of the
pasture areas have been seeded to tall wheatgrass. These
soils also are used for native pasture that is either grazed
or cut for hay.

CAPABILITY UNIT Ile-M, NONIRRIGATED

This capability unit consists of well-drained soils on
alluvial fans, foothills, and lake terraces. The surface
layer is silt loam, and the underlying layers are silty clay
loam or silt loam. Slopes range from 0 to 6 percent.
Average annual precipitation ranges from 16 to 18 inches,
and the frost-free period is 100 to 140 days. These soils
are of the Hendricks, Mendon, and Red Rock series.

The rate of water intake is moderate, and permeability
is moderately slow to moderate. Runoff is slow, and the
hazard of erosion is slight. The available water holding
capacity is 10 to 12 inches to a depth of 5 feet. The water-
supplying capacity is 14 to 16 inches before moisture is
depleted. Roots penetrate easily to a depth of 60 inches.

The common rotation on these soils is alternate wheat
and fallow (fig. 15). Alfalfa is a suited legume but is not
extensively used. Moisture and climatic limitations
restrict crop growth.

Tillage operations should be limited to those essential
for controlling weeds, conserving moisture, and preparing
a EOOd seedbed. An effective sequence is spring chisel,
followed by sweeps, and then one or two rod weedings
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rior to seeding. Occasionally, a disc plow may be used
or the first operation if excess residue becomes a manage-
ment concern.

All residue should be protected from fire and overgraz-
ing, and as much residue as possible should be left on or
near the surface. This managment of crop residue is
effective in reducing erosion, increasing the intake of
water into the soil, and reducing evaporation losses.

Crop residue management and contour farming are
effective conservation practices that keep runoff to a
minimum and allow a maximum of the limited rainfall
to enter the soil. Terraces and stripcropping commonl
are good supporting measures for keeping available
moisture in the field where it falls. Diversions or terraces
or both, together with contour farming and crop residue
management, also are effective in keeping soil losses
within acceptable limits.

CAPABILITY UNIT Ille-U, NONIRRIGATED

This capability unit consists of well-drained soils on
lake terraces, alluvial fans, and mountain foot slopes.
The surface layer is silty clay loam, silt loam, loam, or
fine sandy loam. The underlying layers are clay, silty clay
loam, silt loam, or fine sandy loam. Slopes range from 1 to
10 percent. Average annual precipitation ranges from 13
to 18 inches, and the frost-free period is 100 to 140 days.
These soils are of the Anty, Forsgren, Gemson, Kearns,
Kidman, Munk, Parleys, Pomat, Red Rock, and
Timpanogos series.

The rate of water intake is rapid to slow, and permea-
bility is slow to moderately rapid. Runoff is slow to me-
dium, and the hazard of erosion is slight to moderate.
The available water holding capacity is 7.5 to 12 inches to
a depth of 5 feet. The water-supplying capacity is 10 to
16 inches before moisture is dep{)eted. %oots penetrate to
a depth of about 60 inches.

The common rotation on these soils is alternate wheat
and fallow. Alfalfa is a suited legume but is not extensively
used. Moisture and climatic %imitations restrict alfalfa
production.

Tillage operations should be limited to those essential
for controlling weeds, conserving moisture, and preparing
a good seedbed. Chisels, sweeps, and rod weeders are
effective tillage tools. An effective sequence is spring
chisel, followed by sweeps, and then one or two rod weed-
ings prior to seeding. Occasionally, a disc plow may be
used for the first operation if excess residue becomes a
management concern.,

All residue should be protected from fire and over-
grazing. As much residue as possible should be left on or
near the surface. The management of crop residue is
effective in reducing erosion, increasing the intake of
water into the soil, and reducing evaporation losses.

Diversions are installed to intercept and control runoff
from higher ground, generally range. Terraces are spaced
to limit the distance water can travel downslope before
it is intercepted and controlled. Contour farming and
residue management supplement the terraces by slowing
runoff and allowing more time for water to enter the soil.
Terrace spacing is directly related to the field slope and
the level of planned residue management. Diversions or
terraces or both, together with contour farming and crop
residue management, also are effective in keeping soil
losses within acceptable limits.
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Figure 15.—Grain stubble on Hendricks silt loam, 1 to 3 percent slopes. This soil is in capability unit Ite-M, nonirrgated.

CAPABILITY UNIT Ile-M, NONIRRIGATED

This capability unit consists of well-drained soils on
alluvial fans, mountain foot slopes, and lake terraces.
The surface layer is silt loam or loam, and the subsoil is
silty clay or silty clay loam. Slopes range from 6 to 10
percent. Average annual precipitation ranges from 16 to
21 inches, and the frost-free period is 85 to 140 days.
These soils are of the Hendricks, Manila, and Mendon
series.

The rate of water intake is moderate, and permeability
is slow to moderately slow. Runoff is slow to medium,
and the hazard of erosion is slight to moderate. The
available water holding capacity is 10 to 13 inches to a
depth of 5 feet. The water-supplying capacity is 12 to 16

inches before moisture is depleted. Roots penetrate to a
depth of about 50 to 60 inches or more,

The common rotation on these soils is alternate wheat
and fallow. Alfalfa is a suited legume but is not extensively
used. Moisture and climatic limitations restrict crop
growth.

Tillage operations should be limited to those essential
for controlling weeds, conserving moisture, and preparing
a good seedbed. Chisels, sweeps, and rod weeders are
effective tillage tools. An effective sequence is spring
chisel, followed by sweeps, and then one or two rod weed-
ings prior to seeding. Occasionally, a disc plow may be
used for the first operation if excess residue becomes a
management concern.
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All residue should be protected from fire and over-
grazing. As much residue as possible should be left on or
near the surface. This management of crop residue is
effective in reducing erosion, increasing the intake of
water into the soil, and reducing evaporation losses.

Crop residue management and contour farming are
effective conservation practices that keep runoff to a
minimum and allow a maximum of the limited rainfall
to enter the soil. Terraces and stripcropping commonly
are good supporting measures for keeping available mois-
ture in the field where it falls. Diversions or terraces or
both, together with contour farming and crop residue
management, also are effective in keeping soil losses
within acceptable limits.

CAPABILITY UNIT IlIc-U, NONIRRIGATED

This capability unit consists of well-drained soils. The
surface layer is silt loam or loam, and the underlying layers
are silty clay loam, silt Joam, or fine sandy loam. Slopes
are 0 to 1 percent. Average annual precipitation ranges
from 14 to 17 inches, and frost-free period is 100 to 140
days. These soils are of the Kidman, Parleys, and Red
Rock series.

The rate of water intake is moderate to slow, and per-
meability is moderately slow to moderate. Runoff is slow,
and the hazard of erosion is slight. The available water
holding capacity is 7.5 to 12 inches to a depth of 5 feet.
The water-supplying capacity is 10 to 14 inches before
mositure is depleted. Roots penetrate easily to a depth of
60 inches. The Red Rock soil generally receives runoff
from adjacent higher areas:

The common rotation on these soils is alternate wheat
and fallow. Alfalfa is & suited legume but is not exten-
sively used. Moisture and climatic limitations restrict
crop growth.

Tillage operations should be limited to those essential for
controlling weeds, conserving moisture, and preparing a
good seedbed. Chisels, sweeps, and rod weeders are effec-
tive tillage tools. An effective sequence is spring chisel,
followed by sweeps, and then one or two rod weedings prior
to seeding. Occasionally, a disc plow may be used for the
first operation if excess residue becomes a management
concern.

All residue should be protected from fire and overgraz-
ing. As much residue as possible should be left on or near
the surface. The management of crop residue is effective
in increasing the intake of water into the soil, reducing
evaporation losses, and controlling erosion.

Crop residue management is an effective conservation
practice that keeps runoff to a minimum and allows a
maximum of the limited rainfall to enter the soil. Strip-
cropping is commonly a good supporting measure for
keeping available moisture in the field where it falls.

CAPABILITY UNIT IVe-U, NONIRRIGATED

This capability unit consists of well-drained soils on
mountain foot slopes, alluvial fans, and lake terraces.
The surface layer is silty clay loam, silt loam, or loam. The
underlying layers are silty clay loam, clay loam, silt loam,
or fine sandy loam. Slopes range from 10 to 20 percent.
Average annual precipitation ranges from 13 to 18 inches,
and the frost-free period is 110 to 130 days. These soils are
of the Forsgren, Gemson, Kearns, Kidman, Munk, and
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Parleys series. Also in this unit is the Kearns high lime
variant. '

The rate of water intake is moderate to slow, and per-
meability is slow to moderate. Runoff is rapid, and the
hazard of erosion is high. In places, moderate rill erosion
is common and shallow gullies have been formed. The
available water holding capacity is 7.5 to 12 inches to a
depth of 5 feet. The water-supplying capacity is 10 to 14
inches before moisture is depleted. Roots penetrate to a
depth of 60 inches. Fine gravel is on the surface and
throughout the profile in some areas.

Because these soils are steep, the crop rotation is one of
the more important management practices. Wheat,
alfalfa, and grass are suitable crops. A suitable rotation is
wheat and fallow for 6 to 8 years and alfalfa or a mixture
of alfalfa and grass for 6 to 8 years. This rotation should
be planned and seeded in alternate contour strips so that
approximately half of the field is in permanent cover at
all times.

To maintain soil tilth, tillage operations should be
limited to those essential for seedbed preparation and weed
and moisture control. Implements that leave maximum
amounts of residue on or near the surface should be used.
Chisels, sweeps, and rod weeders are effective tillage tools.

Because the slopes are steep, terracing generally is not
practical on these soils, and contour farming has limited
effectiveness in controlling erosion.

CAPABILITY UNIT IVe-UZ, NONIRRIGATED

This capability unit consists of well-drained soils on
lake terraces, fans, and offshore bars. The surface layer is
silt loam, loam, fine sandy loam, or gravelly loam. The
underlying layers are silty clay loam, fine sandy loam,
silt loam, loam, or gravelly loamy very fine sand. These
soils formed in mixed lake sediments that are high in
content of lime. Slopes range from 1 to 10 percent. Average
annuel precipitation ranges from 11 to 14 inches, and the
frost-free period is 100 to 140 days. These soils are of the
Eccles, Hansel, Kearns, Pomat, Stingal, Thiokol, and
Windmill series.

The rate of water intake is moderate to rapid, and
%ermeability is moderately slow to moderately rapid.

unoff is slow to medium, and the hazard of erosion is
slight to high. Moderate sheet erosion is common on the
Pomat soil. The available water holding capacity is 7.5
to 12 inches to a depth of 5 feet; except in the Windmill
soil where it is 5 to 6 inches. The water-supplying capacity
is 8 to 10.5 inches before moisture is depleted. Roots
penetrate to a depth of 60 inches or more, but most of them
extend to a depth of about 20 to 30 inches. ,

The common rotation on these soils is alternate wheat
and fallow. Alfalfa is a suited legume but is not extensively
used. Moisture and climatic limitations restrict crop
growth.

To maintain soil tilth, tillage operations should be
limited to those essential for controlling weeds, conserving
moisture, and preparing a good seedbed. Chisels, sweeps,
and rod weeders are effective tillage tools. An effective
sequence is spring chisel, followed by sweeps, and then
one or two rod weedings prior to seeding.

CAPABILITY UNIT IVe-M, NONIRRIGATED

This capability unit consists of well-drained soils on
alluvial fans and foothills. The surface iayer is silt loam or



116

loam, and the underlying layers are silty clay or silty clay
loam. Slopes range from 10 to 25 percent. Average annual
Precipit&tion ranges from 16 to 21 inches, and the frost-
ree period is 85 to 130 days. These soils are of the Hen-
dricks and Manila series.

The rate of water intake is moderate, and permeability
is slow or moderately slow. Runoff is medium or rapid,
and the hazard of erosion is moderate or high. In places,
moderate rill- erosion is common. The available water
holding capacity is 10 to 12 inches to a depth of 5 feet.
The water-supplying capacity is 12.to 16 inches before
moisture is depleted. Roots penetrate to a depth of about
50 to 60 inches or more.

The common rotation on these soils is alternate wheat
and fallow. Alfalfa is a suited legume that can be grown
alone or in a mixture with suitable grasses for hay or
pasture. A good rotation includes alfalfa or grass or both.

Tillage operations should be limited to those essenttal
for controlling weeds, conserving moisture, and preparing
a seedbed. Chisels, sweeps, and rod weeders are effective
tillage tools.

All residue should be protected from fire and over-
grazing. As much residue as possible should be left on or
near the surface to help control erosion. Surface residue
also helps to increase the intake of water into the soil and
to reduce evaporation losses.

These soils are too steep for farmable terrace systems.
Contour farming, contour strips that include alternate
strips of alfalfa and grass, diversions, minimum tillage,
and crop residue management are effective conservation
Fra,ctices that help to keep soil losses within acceptable
imits. Diversions are located to intercept and control
runoff from higher ground, generally range, and at inter-
vals where other applied practices become ineffective for
controlling erosion.

To control erosion and increase the rate of water intake,
all residue should be protected from fire and overgrazing.
As much residue as possible should be left on or near the
surface. Diversions or terraces or both, together with
contour farming (fig. 16) and crop residue management,
are effective in keeping soil losses within acceptable
limits.

THE CAPABILITY UNIT IVs-U4, NONIRRIGATED

This capability unit consists of well-drained and some-
what excessively drained soils on alluvial fans and terraces.
The surface layer is loam, gravelly loam, or gravelly silt
loam, and the underlying layers are very gravelly loam,
very gravelly loamy sand, or very cobbly loam. These
soils formed in very gravelly or cobbly alluvium. Slopes
range from 1 to 20 percent but exceed 10 percent only
on the Sterling soil. Average annual precipitation ranges
from 14 to 18 inches, and the frost-free period is 110 to
140 days. These soils are of the Bingham, DeJarnet, and
Sterling series.

The rate of water intake is moderate to very rapid, and
permeability is moderate to rapid. Runoff is slow to me-
dium, and the hazard of erosion is slight to moderate.
The available water holding capacity is 3.5 to 6.5 inches
to a depth of 5 feet. The water-supplying capacity is 8
to 11 inches before moisture is depleted. Roots penetrate
to a depth of more than 60 inches, but most roots are in
the top 20 to 30 inches of soil. In places, the Bingham
soil lacks gravel in the surface layer.

SOIL SURVEY

The common rotation on these soils is alternate wheat
and fallow. Alfalfa and drought-resistant grasses are used
to a limited extent in the rotation. Because the avail-
able water holding capacity is limited and the soils are
droughty, fertilizers are generally not used.

Tillage operations should be only those essential for
weed control, moisture conservation, and seedbed prepa-
ration. All residue should be protected from fire and over-
grazing. As much residue as possible should be left on or
near the surface. This residue management is effective
inreducing erosion and moisture losses through evaporation.

Because of the gravel and cobblestones, these soils tend
to be droughty. Therefore, a limited amount of moisture
is held available for plant use. Erosion and climatic
conditions are secondary concerns.

Diversions or terraces or both, together with contour
farming and crop residue management, are effective for
conserving water and controlling erosion.

CAPABILITY UNIT 1Vs-UZ, NONIRRIGATED

This capability unit consists of well-drained and
somewhat excessively drained soils on lake terraces,
alluvial fans, and terrace escarpments. The surface
layer is silt loam, loamy sand, or gravelly silt loam. The
underlying layers are silty clay loam, sandy loam, very
%rave]ly silt loam, or very cobbly loam. Slopes range
rom 1 to 20 percent. Average annual precipitation ranges
from 11 to 14 inches, except on the Sterling soil, where
it ranges from 14 to 17 inches. The frost-free period is
100 to 140 days. These soils are of the Hupp, Sanpete, and
Sterling series. Also in this unit are the Eccles sandy
variant and areas of Parleys silt loam where they are
mapped in complex with Sterling soils.

The rate of water intake is moderate to very rapid,
and permeability is moderately rapid to rapid. Runoff
is slow to medium, and the hazard of erosion is slight to
moderate. Moderate sheet and rill erosion are common
on the Sanpete soil. The available water holding capacity
is 4 to 7 inches to a depth of 5 feet. The water-supplying
capacity is 7 to 9 inches before moisture is depleted. Some
roots (f)enetr&te to a depth of 60 inches, but most roots
extend to a depth of about 24 to 30 inches.

The common rotation on these soils is alternate wheat
and fallow. Alfalfa and drought-resistant grasses are
used to a limited extent in the rotation. Because the
available water holding capacity is limited and the soils
are droughty, use of fertilizers is not generally economical.

Because these soils are sandy an avelly, they tend
to be droughty. Therefore, only a %fmited amount of
moisture is retained and held available for use by plants.
Erosion and climatic conditions are secondary concerns.

To control erosion, all residue should be protected from
fire and overgrazing. As much residue as possible should
be left on or near the surface. Diversions or terraces or
both, together with contour farming and crop residue
management, are effective in congerving moisture and
controlling erosion. To maintain soil tilt;lgl, tillage opera-
tions should be limited to those essential for weed control,
moisture conservation, and seedbed preparation.

CAPABILITY UNIT IVe-U, NONIRRIGATED

This capability unit consists of well-drained soils. The
surface layer is silt loam or fine sandy loam, and the
underlying layers are silty clay loam, silt loam, or fine
sandy loam. These soils formed in mixed lake sediments
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Figure 16.—Contour stripcropping on Thiokol and Hansel soils in Blue Creek Valley and Howell Valley. These soils are in capability
unit IVe-UZ, nonirrigated.

that are high in content of lime. Slopes are 0 to 1 percent.
Average annual precipitation ranges from 11 to 14 inches,
and the frost-free period is 100 to 130 days. These soils are
similar to those described in capability unit IVe-UZ, but
they are more nearly level. These soils are of the Eccles,
Hansel, and Thiokol series.

The rate of water intake is moderate to rapid, and
%ermea,bi]ity is moderately slow to moderately rapid.

unoff is slow, and the hazard of erosion is slight. The
available water holding capacity is 7.5 to 12 inches to a
depth of 5 feet. The water-supplying capacity is 8 to 10.5
inches before moisture is depleted. Roots penetrate to a

depth of 60 inches or more, but most of them extend to a
depth of 20 to 32 inches.

The common rotation on these soils is alternate wheat
and fallow. Alfalfa is a suited legume but is not extensively
used. Moisture and climatic limitations restrict crop
growth. )

Tillage operations should be limited to those essential
for controlling weeds, conserving moisture, and preparing
a good seedbed. Chisels, sweeps, and rod weeders are
effective tillage tools. An effective sequence is sprmg
chisel, followed by sweeps, and then one or two ro
weedings prior to seeding.
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All residue should be protected from fire and over-
grazing. As much residue as possible should be left on or
near the surface. This management of crop residue is
effective in increasing the intake of water into the soil,
reducing evaporation losses, and reducing erosion.

Climate, particularly low rainfall, is the main limita-
tion of these soils, Minimum tillage, management of
residue, and contour farming are effective measures for
conserving the limited moisture. Terraces and strip-
cropping commonly are good supporting practices.

CAPABILITY UNIT Vle-U, NONIRRIGATED

This capability unit consists of well-drained soils on
mountain slopes, alluvial fans, terraces, and offshore bars.
The surface layer is silt loam, gravelly loam, or cobbly silt
loam. The underlying layers are silt loam, gravelly loamy
very fine sand, or very cobbly silt loam. Slopes range from
6 to 30 percent. Average annual precipitation ranges from
11 to 18 inches, and the frost-free period is 100 to 140 days.
These soils are of the Collinston, Kearns, Middle, Parleys,
Pomat, Wheelon, and Windmill series. Also included in
this unit are areas of Rock outcrop.

The rate of water intake is rapid, and permeability is
moderate to moderately rapid. Runoff is medium to rapid,
and the hazard of erosion is slight to high. In places,
moderate sheet erosion is common and a few shallow
gullies have been formed. The Collinston, Pomat, and
Wheelon soils are nongravelly. The gravel in the Windmill
soil is mainly less than one-half inch in diameter. The
Middle soil 1s 24 to 38 inches deep over bedrock. The
available water holding capacity is 5 to 6 inches for the
Windmill soil, 2.5 to 4 inches for the Middle soil, and
9 to 12 inches for the other soils. The water-supplying
capacity is about 8 to 12 inches before moisture is depleted.
Roots extend mainly to a depth of 12 to 30 inches but may
extend to a depth of more than 60 inches in all but the
Middle soils. In the Middle soils, roots penetrate to bed-
rock, which is at a depth of 24 to 38 inches.

The Wheelon and Collinston soils are intermingled.
The Wheelon soils are on the knolls and the Collinston
soils in the less sloping areas between the knolls. Where
these soils are used for nonirrigated crops, conservation
measures are needed for the highly erodible Wheelon soils.

The soils in this unit are used mainly for range and
wildlife habitat. Some of the less sloping areas are used for
nonirrigated small grains. The native vegetation is blue-
bunch wheatgrass, Sandberg bluegrass, sand dropseed,
big sagebrush, bitterbrush, yellowbrush, and some juniper.

Proper grazing use is the main management practice
needed if the soils are in good or excellent condition. If the
soils are in poor or fair condition, brush control and re-
seeding may also be needed. Alfalfa seeded in alternate
rows with crested wheatgrass or Siberian wheatgrass is
suitable.

CAPABILITY UNIT VIe-M, NONIRRIGATED

This capability unit consists of well-drained soils on
mounteain slopes and fans. The surface layer is clay, clay
loam, or heavy loam, and the underlying layers are clay
or silty clay. Slopes are 0 to 40 percent but are 0 to 1 per-
cent in the Goring brown subsoil variant. Average annual
Frecipitat;ion ranges from 18 to 26 inches, and tbe frost-
ree period is 80 to 110 days. These soils are of the Goring
and Obray series. Also in this unit is the Goring brown
subsoil variant,

SOIL SURVEY

The rate of water intake is slow, and permeability is
slow to very slow. Runoff is slow to rapid, and the hazard
of erosion is slight to high. The available water holding
capacity is 11 to 13 inches to a depth of 5 feet. The water-
sup{;lying capacity is 14 to 22 inches before moisture is
depleted. Roots penetrate to a depth of 60 inches. These
soils commonly have cracks, % to 1 inch wide, that extend
to a depth of 30 to 40 inches.

The soils in this unit are used for range, wildlife habitat,
and water supply. These soils have severe limitations be-
cause of cold climate and fine textures that make them
unsuitable for cultivation. The native vegetation is Great
Basin wildrye, bearded wheatgrass, big sagebrush, and
native bluegrass.

Proper grazing use is the management practice needed
if the soils are in good or excellent condition. If the soils
are in fair or poor condition, brush contro] and reseeding
may be needed. Alfalfa and intermediate wheatgrass or
pubescent wheatgrass can be seeded in alternate rows.

CAPABILITY UNIT VIe-H, NONIRRIGATED

Lucky Star silt loam, 25 to 40 percent slopes, is the only
soil in this capability unit. It is a well-drained soil on north-
facing mountain slopes. The subsoil is gravelly clay loam.
Average annual precipitation ranges from 22 to 28 inches,
and the frost-free period is 70 to 80 days.

The rate of water intake is rapid, and permeability is
moderate. Runoff is medium, and the hazard of erosion is
moderate. The available water holding capacity is 7 to 9
inches to a depth of 5 feet. The water-supplying capacity
is 13 to 19 inches before moisture is depeleted. Aspen roots
extend to a depth of more than 60 inches.

This soil is used for range, wildlife habitat for big-game
animals, and water supply. The native vegetation is an
overstory of aspen and an understory of chokecherry,
goldenrod, western coneflower, bearded wheatgrass, and
mountain brome.

Proper grazing use is the only management practice
needed for this soil. Because the soil is steep and rocky, no
mechanical practices are possible.

CAPABILITY UNIT Vis-U, NONIRRIGATED

This capability unit consists of well-drained and some-
what excessively drained soils. These soils are on alluvial
fans, mountain foot slopes, and terrace escarpments. The
surface layer is gravelly or cobbly silt loam or gravelly
sandy loam. The underlying layers range from very
gravelly or very cobbly loam to very gravelly sand or
gravelly coarse sand. Slopes range from 6 to 30 percent.
Average annual precipitation ranges from 11 to 18 inches,
and the frost-free period is 100 to 150 days. These soils are
of the Abela, Blue Star, Kilburn, Munk, Sandall, Sanpete,
Sheeprock, Sterling, and Wasatch series. The Blue Star
gravelly subsoil variant is in this unit also.

The rate of water intake is moderate to very rapid, and
permeability is moderate to rapid. Runoff is medium to
rapid, and the hazard of erosion is moderate to high.
Moderate sheet erosion is common on the Munk and
Sanpete soils, and a few shallow gullies have been formed
in places. The available water holding capacity is 2 to 7
inches to a depth of 5 feet or to bedrock. The water-
supplying capacity is 5 to 9 inches before moisture is
depleted. Munk soils are 30 to 40 inches deep to bedrock,
and Sandall soils are 22 to 40 inches deep to bedrock. All
the other soils are more than 60 inches deep.
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The soils in this unit are used mainly for range and wild-
life habitat. The less sloping areas are used for non-
irrigated small grains. Some of the soils are used as a
source of gravel and, to a limited extent, for urban and
industrial developments. The native vegetation is big
sagebrush, Indian ricegrass, bluebunch wheatgrass, Sand-
berg bluegrass, yellowbrush, bitter-brush, cheatgrass, and
in places, some juniper.

roper grazing is the only management practice needed
if the range is in good or excellent condition. Brush control
and seeding may also be needed if the range is in fair or
poor condition. Alfalfa can be seeded in alternate rows
with Siberian wheatgrass or crested wheatgrass.

CAPABILITY UNIT VIs-M, NONTRRIGATED

This capability unit consists of well-drained soils that
are mainly on north- and east-facing mountain slopes.
The surface layer is cobbly clay loam or cobbly loam, and
the underlying layers are very gravelly clay loam or very
cobbly clay. Slopes range from 20 to 30 percent. Average
annual precipitation ranges from 16 to 25 inches, and the
frost-free period is 75 to 100 days. These soils are of the
Broad a,ndp Yeates Hollow series.

The rate of water intake is moderate to slow, and
permeability is slow to moderate. Runoff is slow or
medium, and the hazard of erosion is slight to moderate.
The available water holding capacity is 4 to 7 inches. The
water-supplying capacity is 6.5 to 11 inches before mois-
ture is depleted. The Broad soil is 30 to 40 inches deep
over bedrock, and the Yeates Hollow soil is 40 to more
than 60 inches deep over bedrock.

The soils of thisunit are used for range, wildlife habitat,
and water supply. The native vegetation is mainly blue-
bunch wheatgrass and some Sandberg bluegrass, yellow-
brush, big sagebrush, serviceberry, and annual weeds.

Proper grazing may be the only management practice
needed if the range is in good or excellent condition. If
it is in poor or fair condition, brush control and seeding
may also be needed. Alfalfa can be seeded in alternate
rows with intermediate wheatgrass or pubescent wheat-

Tass.
& CAPABIUTY. UNIT VIle-S, NONIRRIGATED

This capability unit consists of well-drained soils. The
surface layer of these soils is silt loam, and the underlying
layers are silt Joam, loam, or very fine sandy loam. Slopes
range from 0 to 10 percent but most commonly are 0 to 3
percent. Average annual precipitation ranges from 8 to 11
inches, and the frost-free period is 85 to 130 days. These
soils are of the Palisade and Thiokol series. The Palisade
soils are slightly to strongly affected by salts and alkali,
but the effect of salts and alkali in the upper 20 to 30
inches of soil is generally not harmful.

The rate of water intake is moderate in the soils of this
unit, and permeability is moderate. Runoff is slow to
medium, and the hazard of erosion is slight to moderate.
The water-holding capacity is 8 to 12 inches to a depth of
5 feet, and this much water is available to plants growing
on the Thiokol soil, but the water available to plants is
reduced to about 4 to 8 inches in the Palisade soils because
of the salt content. The water-supplying capacity is
-6 to 8 inches before moisture is depleted.

The soils in this unit are used for range and wildlife
habitat. The native vegetation is mainly big sagebrush
but includes some yellowbrush, snakeweed, squirreltail,
annual mustard, and cheatgrass.
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Proper grazing use is always needed. Brush control and
range seeding are used in some places where the soils are
in fair or poor condition. Russian wildrye, crested wheat-
grass, or Siberian wheatgrass is drill seeded on these soils
with only marginal success.

CAPABILITY UNIT VIle-U, NONIRRIGATED

This capability unit consists of well-drained soils.
These soils are on lake terraces, dissected terrace escarp-
ments, and mountain slopes. The surface layer is silt loam
or cobbly silt loam, and the underlying layers are silt
loam or very cobbly silt loam. Slopes range from 30 to
70 percent. Average annual precipitation ranges from 12 to
18 inches, and the frost-free period is 100 to 140 days.
These soils are of the Middle, Pomat, and Wheelon series.
Also included are areas of Rough broken land and Rock
outcrop. :

The rate of water intake is moderate to slow, and the
permeability is moderate. Runoff is medium to very rapid,
and the hazard of erosion is moderate to very high.
The available water holding capacity for the Middle
soil is 2.5 to 4 inches. This soil is underlain by bedrock at
a depth of 24 to 38 inches. The available water holding
capacity for the other soils is 9 to 12 inches to a depth of
5 feet. The water-supplying capacity is 8 to 12 inches
before moisture is depleted. Roots penetrate mainly to a
depth of 20 to 30 inches. The Pomat and Wheelon soils
are nongravelly, light colored, and strongly calcareous.
Sheet and rill erosion are active, and many shallow gullies
have been formed on these soils. On Rough broken land,
soil slipping is common and the steep slopes have a suc-
cession of short, vertical exposures.

These soils are used mainly for range and wildlife
habitat, but some of the less sloping areas are used for
nonirrigated crops. Rough broken land has little or no
value for farming and is used mainly for wildlife habitat.
The native vegetation is bluebunch wheatgrass, Indian
ricegrass, Sandberg bluegrass, big sagebrush, bitterbrush,
Russian thistle, and cheatgrass. Trees and shrubs and
some grasses are on Rough broken land.

Proper grazing use may be the only practice needed on
the soils in this unit if the range is in good or excellent
condition,

CAPABILITY UNIT VIle-M, NONIRRIGATED

This capability unit consists of well-drained soils on
mountain slopes and alluvial fans. The surface layer is silt
loam, loam, or gravelly loam. The underlying layers are
clay, cobbly clay, gravelly clay loam, or very gravelly
loam. Slopes range from 20 to 70 percent but most com-
monly are 40 to 60 percent. Average annual precipitation
ranges from 17 to 26 inches, and the frost-free period is
70 to 100 days. These soils are of the Elzinga, Maughan,
Manila, Picayune, and Smarts series.

The rate of water intake is slow to rapid, and permea-
bility is slow to moderate. Runoff is medium or rapid, and
the hazard of erosion is moderate or high. The available
water holding capacity is 6 to 12 inches to a depth of 5
feet. The water-supplying capacity is 12 to 21 inches
before moisture is depleted. Roots extend to a depth of 24
inches. During periods of rapid rainfall, runoff carries a
large amount of silt from the Picayune soils if they are not
protected. )

Soils in this unit are used for range, wildlife habitat,
and water supply. The native vegetation consists of blue-
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bunch wheatgrass, slender wheatgrass, tall native blue-
grass, Great Basin wildrye, snowberry, serviceberry, big
sagebrush, and in some areas, bitterbrush, maple, and
oregongrape.

Proper grazing is the only management practice needed
for these soils.

CAPABILITY UNIT Vlle-HC, NONIRRIGATED

Bickmore loam, 50 to 70 percent slopes, is the only soil
in this capability unit. It is a well-drained soil on north-
facing mountain slopes. The subsoil is gravelly silty clay
. loam, and the underlying layer is very gravelly loam that
is underlain by limestone bedrock at a depth of 36 to 40
inches. Average annual precipitation ranges from 24 to 28
inches, and the frost-free period is 45 to 60 days.

The rate of water intake is rapid, and permeability is
moderate. Runoff is very rapid, and the hazard of erosion
is very high. The available water holding capacity is 4 to
6 inches to bedrock. The water-supplying capacity is 11
to 13 inches before moisture is depleted. Roots extend to
bedrock.

The soil in this unit is used mainly for woodland, but
it is also used for water supply and wildlife habitat.
Moderate production of Douglas-fir can be expected.
Sawtimber is harvested from some areas. Equipment
limitations are moderate because of the steepness of the
slopes. The native vegetation is mainly Douglas-fir and
alpine fir. However, in openings there is an understory of
snowberry, oregongrape, horsemint, and lupine. Plant
competition wil% delay, but not prevent, development of
a fully stocked stand of Woodl&ng trees.

Proper woodland management and use is the only
management practice needed for this soil.

CAPABILITY UNIT VIIw-2, NONIRRIGATED

Peteetneet peat, moderately deep variant, is the only
soil in this capability unit. It 1s a very poorly drained soil
on lake plains and in depressions of low terraces. The
underlying layer is fibrous peat and muck in the upper
part and is silty clay in the lower part. Slopes range from
0 to 3 percent but most commonly are less than 1 percent.
Average annual precipitation ranges from 13 to 15 inches,
and the frost-free period is 130 to 145 days.

The rate of water intake is moderate. Permeability is
moderate to a depth of 24 inches and is slow between that
depth and a depth of more than 60 inches. Runoff is very
slow, and the hazard of erosion is none. The available
water holding capacity is 11 to 13 inches to a depth of
5 feet. Roots are concentrated in the upper 18 to 30
inches of soil. The water table is at or near the surface
most of the time.

The acreage of this soil is very small and is entirely in
an area southwest of Tremonton. The soil is used mainly
to provide wildlife habitat for migratory waterfowl. In
places the overflow water has been diverted from these
wet areas, and these areas are used for improved range
consisting mostly of tall wheatgrass. The native vegetation
is sedges, tules, rushes, wiregrass, and common cattails.

The main management practice needed for this soil is
to divert the surface water and to introduce plants that
will improve the forage production, as practically all of
the acreage is used exclusively for grazing or wildlife
habitat. The introduction of reed canarygrass and other
desirable water-tolerant grasses has been effective in
making such improvements.

SOIL SURVEY

CAPABILITY UNIT VIIw-28, NONIRRIGATED

This capability unit consists of poorly drained and
somewhat poorly drained soils. These soils are on flood
f)lains, low lake terraces, and lake plains. The surface
ayer is silty clay loam, silt loam, or fine sandy loam.
The underlying layer ranges from clay to fine sandy loam
but, in many of the soils, is stratified. Slopes range from
0 to 3 percent but most commonly are less than 1 percent.
Average annual precipitation ranges from 11 to 16 inches,
and the frost-free period is 100 to 150 days. These soils
are of the Airport, Arave, Gooch, Lakeshore, Lasil, Logan,
Payson, Placeritos, Refuge, Saltair, and Woods Cross
series.

The soils in this unit are moderately to very strongly
affected by salts and alkali. The rate of water intake is
slow to moderate, and permeability is very slow to mod-
erate. Runoff is very slow to slow, and the hazard of
erosion is none to slight. Because of the high salt content,
the water available to plants is only about 3 to 9 inches.
If the soils are reclaimed, however, the available water
holding capacity is 10 to 12 inches to a depth of 5 feet,
except in the Placeritos and Refuge soils, where it is 8
to 11 inches. Most roots are in the upper 18 to 24 inches
of soil. Where the soils are not drained, depth to the
water table generally ranges from 20 to 40 inches, but in
places the water table is at or near the surface most of
the year. The Placeritos soils are subject to flooding and
overflow, and they have a water table near the surface in
spring.

The soils in this unit are used mainly for range and as
habitat for migratory waterfowl. Some areas are used for
improved pasture consisting mostly of tall wheatgrass,
and limited areas are used for irrigated small grains and
alfalfa. The Lakeshore, Logan, and Woods Cross soils are
used mainly for meadow pasture that is grazed. The native
vegetation is mainly saltgrass and includes some alkali
sacaton, greasewood, annuel mustard, foxtail, and annual
weeds. Some areas are nearly barren or have a sparse
cover of pickleweed and saltgrass. ‘

The main limitations of these soils are the moderate to
severe effect of salt and alkali, the high water table, the
lack of effective outlets for drains, and the overflow and
flooding of certain areas. The main management practices
needed are the introduction of improved forage plants
that will tolerate existing conditions, the improved dis-
tribution of any available surface water, and proper
grazing use.

CAPABILITY UNIT VIis-D8, NONIRRIGATED

This capability unit consists of well drained and moder-
ately well drained soils. These soils are on lake plains and
low lake terraces in the adjoining area north and west of
Locomotive Springs National Wildlife Refuge. The sur-
face layer is silt loam. The underlying layers are silty clay
or silty clay loam that shows some stratification. Slopes
range from 0 to 6 percent but most commonly are 0 to 2
percent. Average annual precipitation ranges from 6 to 8
inches, and the frost-free period is 100 to 120 days. These
soils are are of the Drum and Uffens series.

The soils in this unit are slightly to stron%’ly affected by
salts and moderately to strongly affected by alkali. The
rate of water intake is slow to moderate, and permeability
is moderately slow. Runoff is slow to medium, and the
hazard of erosion is slight to moderate. In places, shallow
gullies have been formed. Because of the salt contained
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in these soils, the water available to plants is only about
3 to 7 inches. The water-supplying capacity is about 4 to
6 inches before moisture is depleted. If the soils are re-
claimed, the available water holding capacity is 10 to 12
inches to a depth of 5 feet. Roots can extend to a depth of
6? 'mﬁ:hes or more, but most roots are in the top 18 inches
of soil.

The soils in this unit are used for range. The native vege-
tation is greasewood, shadscale, pickleweed, rubber rab-
bitbrush, kochia, annual mustard, cheatgrass, and some
big sagebrush.

oper grazing use will help to maintain the more desir-
able vegetation of these soils.

CAPABILITY UNIT VIIs-S, NONIRRIGATED

This capability unit consists of somewhat excessively
drained to moderately well drained soils. These soils are
on lake terraces, terrace escarpments, and mountain foot
slopes. The surface layer is loamy sand, gravelly silt loam,
or extremely stony silt loam, and the underlying layers
are sand, very gravelly silt loam, or very cobbly silt loam.
In places the surface is covered with basalt stones ranging
from 1 to 5 feet across. Slopes range from 1 to 30 percent.
Average annual precipitation ranges from 8 to 11 inches,
and the frost-free period is 100 to 150 days. These soils
are of the Etil, Sanpete, Saxby, and Thiokol series. Also
in this unit is Very stony land.

The rate of water intake is slow to very rapid, and
permeability is moderate to rapid. Runoff is very slow to
medium, and the hazard of erosion is slight to moderate.
The Etil soils are subject to soil blowing. The available
water holding capacity is 2 to 5 inches above bedrock or
to a depth of 5 feet. The water-supplying capacity is 3
to 9 inches before moisture is depletexu’ll‘he é)axby soils
are 17 to 20 inches deep to bedrock.

The soils in this unit are used for range and wildlife
habitat. The native vegetation is big sagebrush, blue-
bunch wheatgrass, Sandberg bluegrass, yellowbrush, squir-
reltail, and cheatgrass.

Proper grazing use is the only management practice
needed for these soils.

CAPABILITY UNIT VIIs-S8, NONIRRIGATED

This capability unit consists of well drained and mod-
erately well dramed soils. These soils are chiefly on low
lake terraces, but the Pogal soils are on wind-deposited
mounds on lake plains. The surface layer is mainly silt
loam, and the underlying layers are silty clay, silty clay
loam, or silt loam. Slopes range from 0 to 6 percent but
most commonly are less than 1 percent. Average annual

recipitation ranges from 8 to 14 inches, and the frost-
ree period is 100 to 130 days. These soils are of the Bram,
Harding, Mellor, Pogal, and Thiokol series.

The soils in this unit are moderately to strongly affected
by salts and alkali. The rate of water intake is slow to
moderate, and permeability is slow to moderate. Runoff
is medium, a,n({, the hazard of erosion is moderate. In
places, shallow gullies have been formed and sheet erosion
1s active. Because of the high salt content, the water avail-
able to plants is only 3 to 7 inches. The water-supplying
capacity is 5.5 to 8 inches before moisture is depleted,
except 1n the Pogal soils, where it is 8.5 to 10.5 inches. If
the soils of this unit are reclaimed, the available water
holding capacity is 9 to 12 inches to a depth of 5 feet.
Roots are concentrated in the upper 18 to 30 inches of
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soil, but in the Pogal soils they extend easily to a depth
of 60 inches. Soil blowing is & common hazard on the
Pogal soils, and these soils commonly have windblown
hummocks,

The soils in this unit are used mainly for range and
wildlife habitat. The Pogal soils are used mainly to
provide wildlife habitat for migratory waterfowl. The
native vegetation is shadscale, greasewood, fourwing
saltbush, winterfat, squirreltail, kochia, annual mustard,
and cheatgrass.

Proper grazing use will help to maintain the more
desirable vegetation on these soils.

CAPABILITY UNIT VIIs-U, NONIRRIGATED

This capability unit consists of well-drained and
somewhat excessively drained soils. These soil are on
alluvial fans, lake terraces, mountain slopes, and terrace
escarpments. The surface layer ranges from gravelly,
cobbly, or very cobbly silt loam to sandy loam. Some of
these soils are stony. The underlying layers range from
ravelly, very gravelly, or very cobbly clay loam to sand.
lopes range from 3 to 70 percent. Average annual
recipitation ranges from 11 to 18 inches, and the frost-
ree period is 100 to 160 days. These soils are of the
Abela, Blue Star, Kapod, Kilburn, Middle, Pass Canyon,
Promo, Richmond, Ridd, Rozlee, Sandall, Sanpete,
Sheeprock, Snowville, and Sterling series. Also in this
unit are the Wasatch gravelly subsoil variant, the Wheelon
shallow variant, and Stony alluvial land.

The rate of water intake is slow to very rapid, and
permeability is moderate to rapid. Runoff is medium
to ralpid, and the hazard of erosion is moderate to high.
In places, sheet erosion is active and shallow to deep
gullies have been formed. The available water holding
capacity is 1.5 to 6 inches to a depth of 5 feet or to bed-
rock. The water-supplying capacity is 4 to 9 inches before
moisture is depleted.

The soils in this unit are used mainly for range and
wildlife habitat. Some areas are used for industrial and
urban development. In places the soils are used as a
source of gravel. The native vegetation is chiefly blue-
bunch wheatgrass, sand dropseed, western wheatgrass,
three-awn, big sagebrush, snakeweed, cheatgrass, and,
in places, some oakbrush and maple. Juniper is the main
vegetation on Promo, Rozlee, and Sandall soils.

Where these soils are used for range, proper grazing
use is the only management practice needed. ere
juniper is the main vegetation, chaining, controlled
burning, or otherwise removing the juniper and seeding
to crested wheatgrass or Siberian wheatgrass may be
needed. CAPABILITY UNIT VIis-M, NONIRRIGATED

This capability unit consists of well-drained and some-
what excessively drained soils on mountain slopes. The
surface layer is gravelly loam, cobbly loam, cobbly clay
loam, or very stony loam. The underlying layers are very
gravelly loam, very gravelly clay loam, very cobbly clay,
or very cobbly loam. Slopes range from 30 to 70 percent.
Average annual precipitation ranges from 16 to 26 inches,
and the frost-free period is 60 to 100 days. These soils are
of the Agassiz, Broad, Foxol, and Yeates Hollow series.
Also included in this unit are areas of Rock outcrop.

The rate of water intake is slow to_moderate, apd
permeability is slow to moderate. Runoff is slow to rapid,
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and the hazard of erosion is slight to high. The available
water holding capacity is 2 to 7 inches. The water-
supplying capacity is 5 to 11 inches before moisture is
depleted. Depth to bedrock ranges from 14 to 20 inches
for the Agassiz and Foxol scils and from 20 to 40 inches
for the Broad soils. Roots penetrate to a depth of 40 to
60 inches in the Yeates Hollow soils and to bedrock in
the rest of the soils.

The soils in this unit are used for range, wildlife habitat,
and water supply. The native vegetation is mainly blue-
bunch wheatgrass and some bearded wheatgrass, Sandberg
wheatgrass, big sagebrush, Great Basin wildrye, balsam-
root, serviceberry, and annuals.

Proper grazing use may be the only management prac-
tice applicable if the range is in good or excellent condition.

CAPABILITY UNIT Viic-S, NONIRRIGATED

Thiokol silt loam, low rainfall, 0 to 1 percent slopes; is
the only soil in this capability unit. It is well drained and
is on lake terraces. The underlying layer is silt loam. Aver-
age annual precipitation ranges from 8 to 11 inches, and
the frost-free period is 85 to 100 days.

The rate of water intake is moderate, and permeability
is moderate. Runoff is slow, and the hazard of erosion 1s
slight. The available water holding capacity is 10 to 12
inches to a depth of 5 feet. The water-supplying capacity
is 6 to 8 inches before moisture is depleted. Roots extend
to a depth of 60 inches but mainly to a depth of 30 to
40 inches.

This soil is used chiefly for range and wildlife habitat.
A small area southwest of Snowvﬁle is used for irrigated
small grains, irrigated pasture, alfalfa, and alfalfa seed.
The native vegetation is mainly big sagebrush but in-
~ cludes some squirreltail, annual mustard, yellowbrush,
Russian-thistle, and cheatgrass.

Proper grazing use will help to maintain the more
desirable vegetation on these soils. Range seeding to
Russian wildrye, crested wheatgrass, or Siberian wheat-
grass may be needed.

CAPABILITY UNIT VIle-E, NONIRRIGATED

In this capability unit is Gullied land, a miscellaneous
land type that occurs on lake terraces and foothills in the
southwestern part of the survey area. Gullied land is
marked by a network of many gullies 1 to 10 feet deep,
and it takes in large areas where the original surface layer
of the soils has been completely removed. The present
soil materials are silt loam to fine sandy loam on the lake
terraces and are mainly loamy sand in the foothills. In
places there are blowouts and sand dunes.

The plant cover is dominantly juniper in the foothills,
as well as some big sagebrush, spiny hopsage, Indian
ricegrass, and snakeweed. On the lake terraces, the
principal plants are greasewood, shadscale, big sagebrush,
alkali sacaton, and squirreltail.

Gullied land has little or no value for farming. Runoff
is very rapid, and sheet and gully erosion is very active.
The main uses of this land type are for wildlife habitat
and water supply.

CAPABILITY UNIT VIllw-2, NONIRRIGATED

In this capability unit is Fresh water marsh, a land
type that occurs in natural depressions and manmade,
ponded areas. These areas are covered by fresh water
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most of the year, and when they are not covered, they
have a water table within 12 inches of the surface. The
soil material ranges from silty clay loam to fine sandy
loam, and the underlying layers commonly are highly
stratified. In places there are layers of peat as much as
12 inches thick on the surface. The vegetation is limited
to common cattails, sedges, and bulrushes.

Fresh water marsh is better suited for wildlife habitat
than for most other uses. Many areas are managed for
use by migratory waterfowl and the trapping of muskrats.
Some areas are used as range by cattle in winter.

CAPABILITY UNIT VIIiw-8, NONIRRIGATED

This capability unit consists of Playas and poorly
drained to very poorly drained soils of the Saltair series.
These soils are on lake plains that border the Great
Salt Lake and inland basins. They are covered by water
during part of the year and are very strongly affected. by
salts and alkali. The surface layer and underlying layers
are mainly silty clay loam but range to loam. The surface
is smooth, crusted with salt, and patterned by cracks
when dry.

These soils have little or no value for farming. They are
barren of vegetation, except in scattered areas where
saltgrass and pickleweed grow. Some areas have been
diked and ponded, and these provide habitat for migratory
waterfowl. In places, water spreading has been used to
increase the growth of saltgrass.

CAPABILITY UNIT VIlIs4, NONIRRIGATED

In this capability unit are Borrow pits and Gravel pits.
These are pits from which gravel, sand, cobblestones, or
other soil material has been removed. The materials taken
from the pits have been used in the construction of dams,
levees, dikes, roads, railroad grades, and highways.

Borrow pits and Gravel pits have little or no value for
crop production and are not suited to use as range. They
have some value as wildlife habitat or for industrial use.
Some Gravel pits are used as a commercial source of
high-quality gravel and sand for concrete.

CAPABILITY UNIT VIIs-X, NONIRRIGATED

In this capability unit are Rock land and Rock outcrop.
These land types are extensive but occupy comparatively
small areas on very steep mountains, foothills, cliffs, and
ledges. Here, the land consists mainly of bare bedrock
but partly of rock rubble, stones, and boulders. In places
there is very shallow soil material. Some small depressions,
crevices, and cracks have collected enough soil material
to support a sparse stand of trees, shrubs, and grass.

Rock land and Rock outcrop have little value as range
but are useful as wildlife habitat. In some places they are
used to provide fill material for roads and embankments.

Estimated yields

Table 2 gives the estimated acre yields of the main
crops and pasture grown on irrigated soils and the yields
for nonirrigated wheat. These yields are based on the yield
information obtained from farmers for a specific soil.
On the most extensive soils, about 20 observations were
made for each crop. If no yield information was available
for a particular soil, then estimates were made on the
basis of yields on a similar soil.
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The yields in this table are those expected over a period
of years under a moderately high level of management.
Absence of yield estimates indicates the crop is not gen-
erally grown on the soil. Range and miscellaneous land
types are not listed for the crops grown. The yields for wet,
salt- and alkali-affected soils are for these soils after
adequate drainage and reclamation practices have been
applied. The yields given in this table are based on the
crop varieties now grown in the survey area.

Use and Management of the Soils for Range *

Range is an important resource in Box Elder County,
Eastern Part. Approximately 70 percent of the acreage,
or about 85,000 acres, is in native vegetation. Perennial
grasses, shrubs, and forbs are the main kinds of plants.

The soils that are used for range generally are not suited
to cultivation, because of soil characteristics, site factors,
or climatic limitations. Some of the soils are very gravelly
or very cobbly or stony, and the areas are interspersed
with areas of Rock outcrop. Many of the soils are very
steep; some soils are wet or are affected by salts or alkali,
and these limitations cannot be economically corrected.
Some soils lack adequate moisture for cultivated crops,
and irrigation water is not available. Some soils are at
high elevations where the climate is too cold or the growing
season is too short for cultivated crops. Soils used for
range are shallow to deep and have a texture ranging from
clay to sand. Some soils are uniform throughout their
depth; others have been excessively leached and have
formed distinct horizons.

Range is used primarily by sheep and cattle in spring,
summer, and fall. In the semidesert areas, range is used
extensively by sheep and cattle in winter.

Range sites and range condition

There are many differences in the soils and climate of
Box Elder County, Eastern Part. For these reasons, there
are several different kinds of range. These different kinds
of range are called range sites. -

Over the centuries, a mixture of plants best adapted
for growing on each range site has developed. This group
of plants is called the potential or climax plant community
for the site. The climax plant community for a site varies
slightly from year to year, but the kinds and amounts
of plants remain about the same if undisturbed.

The original mixture of plants fitted the soil and climate
of the range site so perfectly that other kinds of plants
could not move in unless an area was disturbed. So con-
sistent is the relationship among plants, climate, and soils
that the climax plant community can be accurately

redicted even on severely disturbed sites if the soil 1s
1dentified.

Range conservationists and soil scientists, working
together, group soils that naturally grow the same climax
plant communities into range sites.

Repeated overuse by grazing animals, excessive burn-
ing, or plowing results in changes in the kinds, propor-
tions, or amounts of climax plants in the plant community.
Depending on the kind and degree of disturbance, some
kinds of plants increase while others decrease. If disturb-

¢+ BensamMin B. Hreywoopo, range conservationist, Soil Con-
servation Service, assisted in preparing this section.
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ance is severe, plants that do not belong in the climax
plant community may invade. Plant response to grazing
use depends on the kind of grazing animal, the season of
use, and how closely the plant is grazed. If good manage-
ment follows disturbances, however, the climax plant
community is gradually reestablished unless the soils
have been seriously eroded.

Range condition is an expression of how the present
plant community compares with the climax plant com-
munity for the range site. The more nearly the present
kinds and amounts of plants are like those in the climax
plant mixture, the higher the range condition. _

The present range condition provides an.index to
changes that have taken place in the plant community.
More important, however, range condition is a basis for
predicting the kind and amount of change in the present
plant community that can be expected from management
and treatment measures. Thus, the rating of range con-
dition indicates the nature of the present plant com-
munity, and the climax cover for the range sites represents
a goal toward which management may be directed.

Knowledge of the climax plant communities of range
sites and the nature of present plant communities in re-
lation to that potential 1s important in planning and ap-
plying conservation on rangeland. Such information is
the basis for selecting management objectives, design of
grazing systems, managing for wildlife, determining po-
tential for recreation, and for rating watershed conditions.

Any management objective on rangeland must provide

_for a plant cover that will adequately protect or improve

the soil and water resources and meet the needs of the
operator. This generally involves increasing the desirable
plants and restoring the plant community to near climax
conditions. In places, however, a plant cover that is some-
what below climax will better fit specific grazing needs,
provide better wildlife habitat, or furnish other benefits
and still protect soil and water resources.

Climatic zones and their effect on range

Plants growing on the range in different parts of the
survey area are affected by differences in the kind of soil
and by differences in climate. Six distinct climatic zones
are recognized in the survey area. These zones are de-
termined on the basis of differences in the amount of
moisture received and on differences in the average annual
temperature and the length of the growing season.

The six climatic zones are the Desert climatic zone, the
Semidesert climatic zone, the Upland climatic zone, the
Mountain climatic zone, the High Mountain climatic
zone, and the Wet and Semiwet climatic zone.

Desert Crmvatic Zone.—The average annual pre-
cipitation ranges from 6 to 8 inches. The driest period is
in the summer. The growing season is from about April 1
to about June 1, or until moisture is depleted or plants
mature. The frost-free period is 100 to 120 days. The mean
annual temperature is about 45° to 50° F.

FlThe range site in the Desert climatic zone is Desert
ats.

SemipEsSERT CLiMATIC ZoNE.—The average annual pre-
cipitation ranges from 8 to 12 inches and occurs mainly
in the fall and winter. The precipitation in summer con-
tributes little to the growth of plants. The growing season
is from about April 1 to June 15, or until moisture is
depleted or plants mature. The frost-free period is about
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TasLE 2.—Estimated average acre yields of principal crops and

[Absence of entry indicates that crop is not suited

Irrigated !

Soil

Alfalfa

Barley

Corn
(silage)

Sugar beets

Airport silt loam._.___________________
Airport silt loam, sandy substratum

Anty fine sandy loam, 1 to 6 percent slopes
Anty fine sandy loam, 6 to 10 percent slopes

Bingham loam, 1 to 6 percent slopes

Bingham gravelly loam, 1 to 6 percent slopes__ . _____________
Bingham gravelly loam, 6 to 10 percent slopes__— - ... _____

Bram silt loam__________
Collett silty clay loam._______________
Collinston-Wheelon silt loams,
Cudahy silt loam. . _________________
Dagor loam, 3 to 6 percent slopes 5____ _

DelJarnet gravelly silt loam, 6 to 1
EDra.lper loam, 0 to 3 percent slopes
cc

0 perc

Fielding silt loam

Forsgren silt loam, 1 to 6 percent slopes

Fridlo silt loam
Fridlo silt loam, moderately alkali
Gemson silty clay loam, 6 to 10 percent

Gemson silty clay loam, 10 to 20 percent slopes_____________________
Greenson silt loam, clay substratum-____

Greenson silt loam, strongly alkali
Hansel silt loam, 0 to 1 percent slopes
Hansel silt loam, 1 to 6 percent slopes._
Hansel silt loam, 6 to 10 percent slopes

Hendricks silt loam, 1 to 6 percent slopes

Hendricks silt loam, 6 to 10 percent slop

Hendricks silt loam, 10 to 20 percent slopes

Honeyville silty clay loam

Hupp gravelly silt Joam, 1 to 6 percent slopes

Hupp gravelly silt loam, 6 to 10 percent
Hupp silt loam, 3 to 6 percent, slopes.__ .
Hupp silt loam, 6 to 10 percent slopes__
Kearns silt Joam, 1 to 8 percent slopes._.
Kearns silt loam, 3 to 6 percent slopes__
Kearns silt loam, 6 to 10 percent slopes._
Kearns silt loam, 10 to 20 percent slopes

Kearns silt loam, high lime variant, 10 to 20 percent slopes

Kidman fine sandy loam, 0 to 2 percent
Kidman fine sandy loam, 2 to 4 percent
Kidman loam, 0 to 1 percent slopes
Kidman loam, 1 to 6 percent slopes_ ___
Kidman loam, 6 to 10 percent slopes___
Kidman loam, 10 to 20 percent slopes

Kilburn gravelly loam, 1 to 3 percent slopes®.___________________ -
Kilburn gravelly sandy loam, 3 to 6 percent slopes5______ . ________
6 to 10 percent slopes 8

Kilburn gravelly sandy loam,
Kirkham silt loam___________________
Lasil silt loam, moderately alkali
Lewiston fine sandy loam
Logan silty clay loam
Magna silty clay loam_.______________
Manila loam, 6 to 10 percent slopes____
Manila loam, 10 to 25 percent slopes
Martini fine sandy loam______________
Mendon silt loam, 1 to 6 percent slopes.
Mendon silt loam, 6 to 10 percent slopes

See footnotes at end of table.

DeJarnet gravelly silt loam, 1 to 6 percent slopes

es fine sandy loam, 0 to 1 percent slopes
Eccles fine sandy loam, 1 to 6 percent slopes
Eccles fine sandy loam, 6 to 10 percent slopes
Eccles loamy sand, sandy variant, 1 to 6 percent slopes
Fielding silt loam, warm_______________
Forsgren silt loam, 6 to 10 percent slopeé
Forsgren silt loam, 10 to 20 percent slopes
Francis loamy fine sand, 3 to 6 percent slopes b

James Canyon loam, 0 to 3 percent slopes.._ ... _____

ent slopes

slopes_______Z_TTTTTITTTTOT

L

slop

slopes 8
slopes &
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pasture grown on irrigated and nonirrigated soils

to the soil or is not commonly grown on it]
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Irrigated —Continued Nonirrigated
Tomatoes Wheat 2 Pasture Apples Apricots Cherries Cherries Peaches Wheat 3
(spring) (sour) (sweet) (winter)
Tons Bu Cow-acre-days 4
_______________ 55 200
18 60 250
"""""" T3 T T
_______________ 75 325
S 55 | 275
_______________ 80 300
"""""" 20 | TTTTTTTTTso | T Ta2s
R 85 | 325
25 85 350
TR T 60 | 250
_______________ 55 225
19 70 275
""""""" ) Y
_______________ 50 200
_______________ 85 325
"""""" T3 R /- VT
""""""" 21T T80 | T T 325
............... 85 |
_______________ 80 300
""""""" 23|78 | 7380
22 80 325
TTTTTTTTTTae T 60 | 275
15 60 250 -
_______________ 40 |-
_______________ 50 250
15 60 225
21 80 325
_______________ 70 300
_______________ 50 200
R R 5 300
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TaBLE 2.—Estimated average acre yields of principal crops and

Irrigated !
Soil
Alfalfa - Barley Corn Sugar beets
(silage)
Tona Bu Tons Tons
Millville silt loam, 0 to 2 percent slopes_ - - - - - oo owoooo ______ 6.0 85 24 23
Millville silt loam, 2 to 4 percent 810PeS_ - - e oo ____ 5.5 90 21 22
Millville silt loam, moderately deep water table, 2 to 4 percent slopes. . _ 5.0 85 22 21
Munk gravelly silt loam, 10 to 20 percent slopes.. ... ____________|_________.____|.____________|._________ "\ =
Palisade silt loam, 1 to 6 percent 810pe8s— .- -~ - oo oow o ___ 4.0 (P F
Parleys loam, 0 to 3 percent slopes ®___ ..o . _________ 6.0 95 25 25
Parleys loam, cool, 0 to 3 percent slopes. - - oo ___ 5.5 95 24 23
Parleys silt loam, 0 to 1 percent slopes_ - -~ -« oo | ioooeoooooo oo TT o7
Parleys silt loam, 1 to 6 pereent slopes- - ..o ______| _____________| T TTTTTTTTTTIIIT I
Parleys silt loam, 6 to 10 percent slopes_ - - - - oo | ____ |l ___TTTTTTTTITTTTIIT T
Parleys silt loam, 10 to 20 percent slopes— . ..\ - ___|______________\ J_ I T 7T7|TTTTTTTITTIII
Parleys silty clay loam, 0 to 3 percent slopes. ..o __..._______ 5.5 90 24 24
Pomat silt loam, 6 to 10 percent slopes. - - _____ | | ...\ ™
Pomat silt loam, 10 to 30 percent slopes- .- __________|____________ | T TTTTTTTTTmTIm I
Red Rock silt loam, high rainfall, 0 to 8 percent slopes. . _______|._____________|______ T 7|TTTITTTIII T m
Red Rock silt loam, 0 to 1 percent slopes. - oo ___ - 50 90 22 21
Red Rock silt loam, 1 to 6 percent slopes- -~ ... oo | _ | . ..
Roshe Springs silt loam_ .. _._______________ ... 4.5 75 22 20
Sanpete gravelly silt loam, high rainfall, 1 to 6 percent slopes_________|_..______.____|_____________|.____________ [ _ .
Sanpete gravelly silt loam, high rainfall, 6 to 10 percent slopes_._.____|________.____ | ______TTTTT7TTTTTTTm T mm
Sterling gravelly loam, 1 to 6 percent slopes._.._....______________| ___________[|__CIIITTTTTTTTTTTm T
Sterling gravelly loam, 6 to 20 percent slopes-_ ... ____________| __________ | T TTT TTTTTITTT I T T
Stingal loam, 1 to 6 percent slopes_ . ... ____________.____| [ __ T T|TTTTTIITTITITh T
Stingal loam, 6 to 10 percent slopes._ . __________ T T RPN (U U S SR RPN EOROUPu] IR
Stokes silt loam.____ 4.5 65 19 19
Sunset silt loam_ _ . ______ o ____ 5.0 80 22 21
Syracuse fine sandy Yoam. . . ____________________ . ______ 5.0 75 22 20
Thiokol silt loam, 0 to 1 percent slopes_ . ____________ o | || T
Thiokol silt loam, 1 to 6 pereent slopes.. ... _____________ | ___________T_|_TTTTTTTTTTTTTTT |
Thiokol silt loam, 6 to 10 percent slopes_ . ____________.______.____| ____ | T TTTTTTTmTTmT T
Thiokol silt loam, low rainfall, 0 to 1 percent slopes______________.____ 4.0 4 O S F I
Thiokol silt loam, low rainfall, 1 to 3 percent slopes__ ... _________ 4.0 70 |
Timpanogos loam, 0 to 3 percent slopes 3 _ _ _ _____________________ 6.0 95 25 25
Timpanogos loam, 3 to 6 percent slopes .. _ _______________________ 5.5 90 | oo
Timpanogos loam, cool, 0 to 3 percent slopes___ oo _______ 5.5 95 24 24
Timpanogos silt loam, 1 to 6 pereent slopes_ - - ... _____|._____._______| ...
Timpanogos silt loam, 6 to 10 percent slopes_ - ____________._.._____|__________ |- T T oTTmo|TT T
Warm Springs fine sandy loam. . ____.____________________________ 5.0 85 23 22
Wasatch gravelly sandy loam, 3 to 10 percent slopes 5. ______________ 3.5 510 O
Windmill gravelly loam, 1 to 6 percent slopes. _____________________|._____________| . |l lTTTTTTmmmmTmTm e
Windmill gravelly loam, 6 to 10 percent slopes._ ... . _______________ | _ | T
Woods Cross silty elay loam_________________ e e 4.5 75 22 18

! About 500 to 700 acres of bush beans or snap beans were grown in Bear River valley in 1970. A stringless variety of bush beans is
lanted in rows on loam or fine sandy loam soils and reaches a height of 12 to 18 inches. These beans require heavy applications of nitrogen.

hey yield about 3 to 5 tons per acre. By use of
mechanical harvesters. In some years, bush beans

herbicides, they are kept virtually free of weeds at harvesttime and are harvested with
are double cropped. Peas are seeded about April 1 and harvested, then bush beans are

seeded early in July and mature in about 60 to 70 days. Double cropping yields aboul 2 tons of peas per acre and 3 to 5 tons of bush beans.
2 Gaines wheat, a new variety of irrigated fall wheat, yields about 20 to 25 percent more than the yields shown for spring wheat. This

irrigated wheat is soft and used mainly for feed.

120 days. The mean annual temperature is about 45°

to 50° K.

Five range sites are in the Semidesert climatic zone.
These are Semidesert Alkali Flats, Semidesert Loam,
Semidesert Sand, Semidesert Shallow Loam, and Semi-

sesert Stony Loam.

UrLanp CrmvaTic ZoNE.—The average annual pre-
cipitation ranges from 12 to 16 inches and occurs mostly
as snow in the winter. Precipitation in summer contributes
little to the growth of plants. The growing season is from
about April 1 to July 1, or until moisture is depleted or
plants mature. Some plants show growth late in summer
and early in fall if moisture is available. The frost-free
period is about 140 days. The mean annual temperature

is 45° to 50° F. Elevations range from about 4,500 to
7,500 feet.

There are five range sites in the Upland climatic zone.
These are Upland Loam, Upland Sand, Upland Shallow
Loam, Upland Stony Hills (Juniper), and Upland Stony
Loam.

MounTtaN CrivaTic ZoNE.—The average annual pre-
cipitation ranges from 16 to 22 inches and occurs mostly
as snow in winter. Precipitation in summer contributes
little to the growth of plants. The growing season is from
about April 15 to about July 31, or until moisture is de-
pleted or plants mature. When moisture is available, some

lants show growth late in summer or early in fall.
ountain range sites occur on all exposures and slopes.
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pasture grown on irrigated and nonirrigated soils—Continued
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Irrigated 1—Continued Nonirrigated
Tomatoes Wheat ? Pasture Apples Apricots Cherries Cherries Peaches Wheat 3
(spring) (sour) (sweet) (winter)
Tons Bu Cow-acre-days ¢ Bu Bu Tons Tong Bu Bu
23 350

3 This nonirrigated wheat is high in protein and used mainly for making flour. . L.

4 Cow-acre-days is a term used to express the carrying capacity of pasture. It is the number of animal units carried per acre multiplied
by the number of days the pasture is grazed during a single grazing season without injury to the sod. An acre of pasture that provides 30
days of grazing for two cows has a carrying capacity of 60 cow-acre-days.

8 This soil is used for fruit production. Hail, and sometimes insects, damage this soil and cause partial or complete loss of crops.

The mean annual temperature is 36° to 45° F. Elevations
range from about 5,000 to 8,000 feet.

There are five range sites in the Mountain climatic zone.
These are Mountain Clay, Mountain Loam, Mountain
Loam (Shrub), Mountain Shallow Loam, and Mountain
Stony Loam.

Hier MounTaiN CrimaTic ZoNE.—The average annual
precipitation ranges from 22 to 35 inches and occurs mostly
as snow in winter. The growing season generally is from
about May 15 to about September 20, or until the first
killing frost of the fall. High mountain sites occur on all
exposures and slopes. The mean annual temperature is
35° to 42° F. Elevations range from 7,000 to 9,000 feet.

The range site in the High Mountain climatic zone is
High Mountain Loam (Aspen). This site is covered
mainly by aspen but is grazable to some extent.

WEeT anp SEMiwET CriMaTic Zone.—In this climatic
zone the soils are wet because they receive run-in water or
have a high water table. In these areas the climate is
characterized by cold, snowy winters and warm, dry
summers. The average annual precipitation ranges from
12 to 16 inches. Most of the water available to plants is
from run-in water from adjacent irrigated land or from
the water table. The growing season is from about April
15 to about September 1 or until frost. The frost-free
period is about 120 to 150 days. The mean annual tem-
perature is about 45° F,

Range sites in the Wet and Semiwet climatic zone are
Alkali Bottom, Salt Meadow, Semiwet Meadow, and Wet
Meadow.
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Descriptions of the range sites

To help ranchers in the survey area evaluate their range,
all the soils that are still in range have been grouped in
range sites and the climax plants are listed for each site.
Plant species most likely to invade are also shown. In
addition, an estimate of the potential annual production
of air-dry vegetation is indicated for each site. The range
sites are described in the following pages, and the climatic
zone is given for each site. The names of the soil series
represented are mentioned in the range site, but this does
not mean that all the soils of a given series are in that site.
To find the names of all the soils in any given site, refer to
the “Guide to Mapping Units” at the back of this survey.

DESERT FLATS RANGE SITE

This range site is on the lake plains and low lake
terraces in the Desert climatic zone. Slopes are 0 to 6
percent but most commonly are 0 to 2 percent. The
average annual precipitation ranges from 6 to 8 inches.

The soils in this site are well drained and moderately
well drained. The surface layer is silt loam. The underlying
layers are silty clay loam or silt loam. Soils of the Drum
and Uffens series are in this site.

These soils are slightly to strongly affected by salts
and are moderately to strongly affected by alkali. They
‘absorb water at a slow to moderate rate. Because of the
salt content, the water available to plants is only about
3 to 7 inches. The water-supplying capacity is about 4 to
6 inches before moisture is depleted. If the soils were
reclaimed, the available water holding capacity would be
10 to 12 inches to a depth of 5 feet. Permeability is moder-
ately slow. Runoff is slow to medium, and the hazard of
erosion is slight to moderate. Most roots are in the top 18
inches of soil.

The approximate composition of the climax (potential)
plant community for the Desert Flats range site is:

Per- Per-
centage centage

by weight by weight

Indian ricegrass_ . ._..- 4 Greasewood '________ 28

Squirreltail o ... .. .. 1 Shadscale.. .. _._._.__ 22

Other grasses____..... 1 Winterfat_.__________ 40
06 of- J 4

Total . . oo ____ 100

1 These plants show little or no use by livestock.

On this site the potential annual yield of air-dry herbage
ranges from approximately 1,200 to 1,400 pounds per
acre in favorable years and from 500 to 700 pounds per
acre in less favorable years. About 70 percent of this
production is from plants that furnish forage for wildlife
and livestock.

If this site is in poor condition, the plant cover is mostly
greasewood, shadscale, and halogeton.

‘Proper grazing use is the only range practice needed.

SEMIDESERT ALKALI FLATS RANGE SITE

This range site is on low lake terraces and lake plains
in the Semidesert climatic zone. The soils are in the Bram,
Harding, Mellor, Pogal, and Thiokol series. Slopes are
0 to 6 percent but most commonly are less than 1 percent.
Average annual precipitation is 8 to 11 inches, except on
the Pogal soils, where it is 11 to 13 inches.

SOIL SURVEY

The soils in this site are well drained and moderately
well drained. The surface layer is dominantly silt loam.
The underlying layers and subsoil are silty clay, silty clay
Joam, and silt loam.

These soils are moderately to strongly affected by salts
and alkali. They absorb water at a slow to moderate
rate. Because of the high salt content, the water available
to plants is only about 3 to 7 inches. The water-supplying
capacity before moisture is depleted is about 5.5 to 8
inches, except in the Pogal soils, where it is 8.5 to 10.5
inches. If the soils are reclaimed, the available water
holding capacity is 9 to 12 inches to a depth of 5 feet.
Permeability is slow to moderate. Runoff is medium,
and the hazard of erosion is moderate. Sheet erosion is
active, and in some places shallow gullies have been
formed. Most roots are in the upper 18 to 30 inches of
soil, except in the Pogal soil, where roots penetrate to a
depth of 60 inches or more. The Pogal soils commonly
have windblown hummocks.

The approximate composition of the climax (potential)

plant community for the Semidesert Alkali Flats range

site 18:
Per- Per-
centage
by weight
Globemallow_ .. .__. 1 Shadscale_ ..o -_.
Squirreltail . __ . _..__- 31 Winterfat .- -
Western wheatgrass__. 6 Greasewood !
Indian ricegrass._.._. 3 Other shrubs ' _____._. 2
Total . oo 100

1 These plants show little or no use by livestock.

On this site the potential annual yield of air-dry
herbage ranges from approximately 1,300 to 1,700 pounds
per acre in favorable years and from 800 to 1,000 pounds
per acre in less favorable years. About 75 percent of this
production is from plants that furnish forage for livestock
and wildlife.

If this site is in poor condition, the plant cover is mostly
greasewood, shadescale, and other shrubs.

Proper grazing use is generally the only conservation
practice needed. Plowing and reseeding may be feasible,
however, in some areas of these soils if extra water is
available.

SEMIDESERT LOAM RANGE SITE

This range site is on lake terraces in the Semidesert
climatic zone. Slopes are 0 to 10 percent but most com-
monly are 1 to 3 percent. The average annual precipitation
ranges from 8 to 11 inches.

The soils in this site are well drained. The surface layer
is silt loam. The subsoil and underlying layers are silt
loam, loam, or very fine sandy loam. Soils of the Palisade
and Thiokol series are in this site.

These soils absorb water at a moderate rate. The avail-
able water holding capacity is commonly about 8 to 12
inches to a depth of 5 feet. In the Palisade soils, however,
the water available to plants is reduced to about 4 to 8
inches because of the salt content, and the water-supplying
capacity is about 6 to 8 inches before moisture is depleted.
Permeability is moderate. Runoff is slow to medium, and
the hazard of erosion is slight to moderate. Roots pene-
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trate to a depth of 60 inches, but most roots are in the top
30 to 40 inches of soil.

The approximate composition of the climax (potential)
plant community for the Semidesert Loam range site is:

Per- Per-

by welght by weight
Bluebunch wheatgrass. 33 Hawksbeard .. . _____. ' 2
Sandberg bluegrass._.__ 10 Other forbs!___.__._. 5
Squirreltail . _________ ) Winterfat_.___.__.____ 10
Needle-and-thread___. 5 Big sagebrush!_______ 10
Indian ricegrass__._... 5 Other shrubst.____.___ 10
Other grasses_________ 2
Phlox__ .. _________ 3 Total . _.___.__ 100

! These plants show little or no use by livestock.

On this site the potential annual yield of air-dry herbage
ranges from approximately 1,000 to 1,350 pounds per
acre in favorable gea.rs and from 300 to 600 pounds per
acre in less favorable years. About 75 percent of this pro-

duction is from plants that furnish forage for livestock
and wildlife.

If this site is in poor condition, the plant cover is mostly

shrubs. _
Conservation practices for this site are proper range

use and a grazing system that stresses periodic nonuse
early in spring.

SEMIDESERT SAND RANGE SITE

This range site is on low lake terraces and in slightly
elevated, beachline areas on the edge of salt p%ayas
bordering the Great Salt Lake. Average annual precipi-
tation is 8 to 10 inches.

. Etil loamy sand, 1 to 6 percent slopes, is the only soil
in this site. This soil is moderately well drained. In most
places its slopes are less than 2 percent. Depth to the
water table ranges from 24 inches near edge of playas to
more than 60 inches in slightly elevated areas. This soil is
made up mainly of oolitic sand. The surface layer is loamy
sand, and the underlying layers are sand and coarse sand.

This soil absorbs water very rapidly. The available
water holding capacity is 3.5 to 5 inches to a depth of
5 feet. The water-supplying capacity is 4 to 5.5 inches
before moisture is depleted. Permeability is rapid. Runoff
is slow, and the hazard of erosion is slight. This soil
commonly has windblown hummocks. Roots may pene-
trate to a depth of more than 60 inches.

The approximate composition of the climax (potential)
plant community for the Semidesert Sand range site is:

Per- Per-
centage centage

by weight by weight
Needle-and-thread_.__ 14 Big sagebrush t_______ 15
Western wheatgrass___ 1 Yellowbrush '________ 5
Indian ricegrass...__. 47 Other shrubs._______. 5
Other grasses.___..___ 3
Forbs T ____.___.__.. 10 Total . _____.____ 100

! These plants show little or no use by livestock.

On this site the potential annual yield of air-dry herbage
ranges from approximately 700 to 1,100 pounds per acre
in favorable years and from 400 to 700 pounds per acre in
less favorable years. About 75 percent of this production is
from plants that furnish forage for livestock and wildlife.

If this site is in poor condition, the plant cover is mostly
shrubs. Brush control and proper grazing use are the
range conservation practices needed.
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SEMIDESERT SHALLOW LOAM RANGE SITE

This range site is on lake terraces, terrace escarpments,
and mountain foot slopes in the Semidesert climatic
zone. Slopes are 1 to 30 percent but most commonly
are 10 to 30 percent. Average annual precipitation is 8
to 11 inches.

The soils in this site are well drained. The surface
layer is extremely stony silt loam or extremely stony
loam, the underlying layers are very cobbly silt loam,
and the content of coarse fragments is 40 to 75 percent.
More than 50 percent of the surface is covered with
basalt stones that range from 1 to 6 feet across. In this
site are soils of the Saxby and Thiokol series and Very
stony land. Saxby soils are 17 to 20 inches deep over
bedrock or extremely stony material.

The soils in this site absorb water slowly. The available
water holding capacity is about 2 or 3 inches. The water
supplying capacity before moisture is depleted is about
3 to 5 inches. Permeability is moderate. Runoff is medium
and the hazard of erosion is moderate. Roots penetrate
to bedrock.

The approximate composition of the climax (potential)
plant community for the Semidesert Shallow Loam range
site is:

Per- Per-

centage centage

by weight by welght
Bluebunch wheatgrass._ 30 Other forbs_.________ 5
Sandberg bluegrass. . - 5 Black sagebrush___.__ 10
Indian ricegrass- - -._. 10 Big sagebrush!__._.__ 5
Squirreltail . . . _.____ 5 Yellowbrush!_ . ___.____ 5
Other grasses......-.. 5 Other shrubst________ 10
Phlox. . __.______. 5
Hawksbeard_ _.__._ .. 5 Totalo o .o 100

! These plants show little or no use by livestock.

On this site the potential annual yield of air-dry
herbage ranges from approximately 800 to 1,400 pounds
per acre in favorable years and from 300 to 600 pounds
per acre in less favorable years. About 70 percent of this
production is from plants that furnish forage for livestock
and wildlife.

If this site is in poor condition, the plant cover is
mostly shrubs and annuals.

Proper grazing use is the main conservation practice
needed.

SEMIDESERT STONY LOAM RANGE SITE

This range site is on low lake terraces and terrace es-
carpments in the Semidesert climatic zone. Average annual
precipitation is 8 to 11 inches.

Sanpete gravelly silt loam, 6 to 30 percent slopes, is the
only soil in this site. This soil is somewhat excessively
drained. The surface layer is gravelly silt loam, and the
underlying layers and subsoil are very gravelly silt loam
and very gravelly sandy loam. The content of coarse frag-
ments is 20 to 80 percent. '

This soil absorbs water readily. The available water
holding capacity is 4 to 5.5 inches to a depth of 5 feet. The
water-supplying capacity before moisture is depleted is
4 to 9 inches. Permeability is moderately rapid. Runoff is
medium, and the hazard of erosion is moderate. Moderate
sheet erosion is common, and in some places shallow gul-
lies have been formed. Most roots are in the top 30 inches
of the soil.
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The approximate species composition of the climax
(potential) plant community for Semidesert Stony Loam
range site is:

Per- Per-
centage centage

by weight by weight
Bluebunch wheatgrass.. 40 Otherforbs. ... ._._ 5
Indian ricegrass._._.__ 10 Big sagebrush!_______ 10
Squirreltail . .- ______ 2 Blacksagebrush______ 5
Sandberg bluegrass..._ 3 Yellowbrush !
Othergrasses___.______ 5 Shadscale ____..
Balsamroot__._______ 2 Othershrubs !
Phlox__.___ - 2
Hawksbeard-________ 1 Total - ____..

1 These plants show little or no use by livestock.

On this site the potential annual yield of air-dry herbage
ranges from approximately 1,000 to 1,350 pounds per acre
in favorable years and from 400 to 600 pounds per acre in
less favorable years. About 80 percent of this production is
from plants that furnish forage for livestock and wildlife.

If this site is in poor condition, the plant cover is mostly
shrubs.

Conservation practices for this site are proper range use
and a planned grazing system that stresses periodic nonuse
early in spring.

UPLAND LOAM RANGE SITE .

This range site is on terraces, terrace escarpments,
alluvial fans, foothills, and mountain slopes in the Upland
climatic zone. Slopes are 1 to 70 percent, but most of the
soils have slopes of 1 to 30 percent. Average annual
precipitation ranges from 11 to 18 inches.

The soils in this site are well drained. The surface layer
ranges from silty clay loam to loam and from gravelly or
cob%ly silt loam to gravelly or cobbly loam. The subsoil
or underlying layers are clay to fine sandy loam and, in
some places, are very gravelly to very cobbly. Soils in
this site are of the Forsgren, Gemson, Kearns, Kidman,
Middle, Munk, Parleys, Pomat, Stingal, and Windmill
series. Also in the site 1s Rock outcrop and Rough broken
land. The Middle soils are 24 to 38 inches deep over
bedrock. Roots generally extend to a depth of 60 inches,
but in the Midd%e soils they extend to bedrock.

Soils in this site absorb water at a slow to moderate
rate. The available water holding capacity ranges from
about 5 to 12 inches to a depth of 5 feet or to bedrock.
For the gravelly or cobbly soils, the range is from 5 to 7
inches. The water-supplying capacity is about 6 to 14
inches before moisture is depleted. Permeability ranges
from slow to moderately rapid. Runoff is slow to very
rapid. The hazard of erosion is slight to very high. In
places, moderate sheet and rill erosion is common and a
few shallow gullies have been formed.

The approximate composition of the climax (potential)
plant community for the Upland Loam site is:

Per- Per-

centage centage

by weight by weight

Bluebunch wheatgrass. 43 Lupine_ .. ____.____ 1

* Great Basin wildrye.._ 5 Peavine__.__________ 2

Indian ricegrass______ 10 Other forbs ' ________ 3

Prairie junegrass_._._ 2 Big sagebrush___.____ 4

Sandberg bluegrass. .. - 5 Bitterbrush__._._____ 2

Tall native bluegrass._ 2 Mormon tea_ ________ 1

Western wheatgrass.___ 5 Rubber rabbitbrush 1__ 1

Other grasses_.__.____ 3 Yellowbrush ' __ .. ___ 2

Aster ! ___._________ 1 Other shrubs . _______ 5
Astragalus 1__________ 1

Balsamroot _ . _._._____ 1 Total . .o __ 100
Drummond thistle 1__._ 1

These plants show little or no use by livestock.

SOIL. SURVEY

On thissite the potential annual yield of air-dry herbage
ranges from approximately 1,300 to 2,500 pounds per
acre in favorable years and from 550 to 1,300 pounds per
acre in less favorable years. Approximately 85 percent
of this production is from plants that furnish forage for
livestock and wildlife.

If this site is in poor condition, the plant cover is mostly
shrubs and forbs. If the site is in good or excellent con-
dition, proper grazing use may be the only practice needed
to maintain maximum production (fig. 17). Where the
soils have slopes of less than 30 percent, brush control
and range seeding also may be needed. Alfalfa seeded in
alternate rows with crested wheatgrass or Siberian wheat-
grass proves valuable where range seeding is done.

Most of the Upland Loam range site has been plowed
and is used for nonirrigated crops.

UPLAND SHALLOW LOAM RANGE SITE

This range site is on terraces, terrace escarpments’
foothills, and mountain slopes in the Upland climatic zone.
Slopes are 6 to 70 percent, but about half the acreage has
slopes of 30 to 70 percent. Average annual precipitation is
12 to 17 inches.

The soils in this site are well drained to excessively
drained. The surface layer is silt loam or loam to very
fine sandy loam and, in some places, is gravelly, very
gravelly, or stony. In some places the surface is covered
with a few large stones or rock outcrops.

The underlying layers range from silt loam to cobbly
clay and to very gravelly or very cobbly very fine sandy
loam. Content of coarse fragments ranges from 0 to more
than 50 percent. Soils in this site are the Collinston,
Middle, Pass Canyon, Richmond, Snowville, and Wheelon
soils and the Wheelon soils, shallow variant. Nearly all
of these soils are 10 to 20 inches deep over bedrock or a
}(1la,rdpan, but the Wheelon soils are more than 60 inches

eep.

Soils in this site absorb water slowly to readily. The
available water holding capacity is generally about 1.5 to
4.5 inches above the bedrock or hardpan, but in the

Figure 17.—Mainly bluebunch wheatgrass growing on Middle
cobbly silt loam, 10 to 30 percent slopes. This soil is in the Upland
Loam range site.
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Wheelon soils it is 9 to 11 inches to a depth of 5 feet. Some
roots penetrate into cracks of the bedrock and get addi-
tional water. The water-supplying capacity before mois-
ture is depleted is about 4 to 6 inches in the shallow soils
but it is 11 to 14 inches in the Wheelon soils. Permeability
is moderately slow to moderately rapid above the hardpan
or over bedrock. Runoff is medium to very rapid, and the
hazard of erosion is moderate to very high. Sheet erosion
is commonly moderate, and in some places many shallow
gullies have been formed.

The approximate composition of the climax (potential)
plant community for the Upland Shallow range site is:

Percentage Percentage

by weight by weight

Bluebunch wheatgrass_ 50 Big sagebrush 1_______ 1
Sandberg bluegrass._ _ .. 6 Bitterbrush_.________ 5
Other grasses____.___. 4 Low sagebrush 1____.__ 10
Balsamroot_ __._._.__ 3 Woody phlox t_______ 3
Phlox ! ____________. 2 Yellowbrush ' _._____ 2

Other forbs__________ 5

Total .. ________ 100

1 These plants show little or no use by livestock.

On this site the potential annual yield of air-dry herbage
ranges from approximately 1,750 to 2,500 pounds per acre
in favorable years and from 700 to 1,500 pounds per acre
in unfavorable years. Approximately 75 percent of this
production is from plants that furnish forage for livestock
and wildlife. '

If this site is in poor condition, the plant cover is mostly
shrubs, particularly low sagebrush.

Proper grazing use and brush control are the only
conservation practices needed.

UPLAND STONY HILLS (JUNIPER) RANGE SITE

This range site is on alluvial fans, mountain foot slopes,
and mountain slopes in the Upland climatic zone. Slopes
are 10 to 70 percent but most commonly are 30 to 60
percent. Average annual precipitation ranges from 11 to
15 inches.

The soils in this site are well drained and somewhat
excessively drained. These soils are 12 to 40 inches deep
over bedrock. The surface layer and underlying layers
range mainly from cobbly silt loam to very cobbly loam
or very gravelly loam or silt loam. These layers are 35 to
80 percent coarse fragments. Soils in this site are of the
Promo, Rozlee, and Sandall series (fig. 18). Also included
in this unit are areas of Rock outcrop.

These soils absorb water slowly to readily. The available
water holding capacity is about 2 to 5 inches to bedrock.
The water-supplying capacity before moisture is depleted
is about 4 to 8 inches. Permeability is moderate to mod-
erately rapid. Runoff is medium to rapid, and the hazard
of erosion is moderate to high. Sheet and rill erosion is
commonly moderate, and in some places many shallow
gullies have been formed.

The approximate composition of the climax (potential)
plant community for the Upland Stony Hills (Juniper)
range site is:

Per- Per-
cenlage centage
by weight by weight
Bluebunch wheat- Other forbs_ ...

TASS . o cecemmemen 50 Juniper1____________ 30
Indian ricegrass______ 5 Big sagebrush 1_______ 2
Other grasses_____.__ 5 Yellowbrush ! ____._. 2
Phylox. .. ____. 1 Other shrubs 1________ 1
Hawksbeard._ - ... 1

Total.. e - 100

! These plants show little or no use by livestock.
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Figure 18.—Juniper growing on a Sandall cobbly silt _loam. This
goil is in Upland Stony Hills (Juniper) range site.

On this site the potential annual yield of air-dry herbage
ranges from about 1,500 to 1,700 pounds per acre In
favorable years and from 800 to 1,200 pounds per acre in
less favorable years. About 60 percent of this production
is from plants that furnish forage for livestock and wildlife.

If this site is in poor condition, the plant cover is mostly
shrubs and trees. Grasses may be missing.

Proper grazing use, chaining juniper, and brush control
and seeding are the conservation practices needed.

UPLAND STONY LOAM RANGE SITE

This range site is on alluvial fans, lake terraces, terrace
escarpments, foothills, and mountain slopes in the Upland
climatic zone. Slopes are 1 to 70 percent. Most of the
soils having slopes of less than 30 percent have been
plowed and are used for nonirrigated crops. Average an-
nual precipitation ranges from 11 to 18 inches.

The soils in this site are well drained to somewhat ex-
cessively drained. The surface layer ranges mainly from
gravelly or cobbly silt loam or gravelly loam to cobbly
sandy loam. Some of the soils are stony. The subsoil or
underlying layers range mainly from gravelly loam to
gravelly or very gravelly sandy loam but, in some places,
are very cobbly clay loam or very cobbly loam. Content of
coarse fragments is mainly 35 to 75 percent. Soils in this
site are in the Abela, Blue Star, Hupp, Kapod, Kilburn,
Munk, Parleys, Ridd, Sanpete, and Sterling series and
Stony alluvial land. The Munk and Ridd soils have bed-
rock at a depth of 24 to 40 inches. )

Soils in this range site absorb water readily. The avail-
able water holding capacity is about 4.5 to 7 inches to a
depth of 5 feet or to bedrock. The water-supplying capacity
before moisture is depleted is about 5 to 9 inches. Per-
meability is moderate to rapid. Runoff is slow to very
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rapid. The hazard of erosion is slight to high. Moderate
sheet and rill erosion is common, and a few shallow gullies
have been formed.

The approximate composition of the climax (potential)
plant community for the Upland Stony Loam range site is:

Per- Per-
centage centage
by weight by weight
Bluebunch wheatgrass_ 62 Birchleaf mountain-
Indian ricegrass___.___ 3 mahogany__._______ 2
Other grasses_________ 5 Bitterbrush___..__.__._ 3
Balsamroot_.________ 2 Black sagebrush..._._ 10
Phlox .. ________._._ 1 Shadscale . ________._ 5
Other forbs 1. _._____. 2
Big sagebrush 1_______ 5 Total . o ___ 100

1 These plants show little or no use by livestock.

On this site the potential annual yield of air-dry herbage
ranges from a&pro:dmately 1,400 to 2,300 pounds per
acre in favorable years and from 750 to 1,400 pounds
per acre in unfavorable years. Approximately 85 percent
of this Eroduction is from plants that furnish forage for
livestock and wildlife.

If this site is in poor condition, the plant cover is
mostly big sagebrush, yellowbrush, other shrubs, and
some juniper.

Conservation practices suitable on this site are brush
control and proper grazing use. Proper grazing use may
be the only practice needed if the range is in good or
excellent condition. On soils where slopes are less than 30
percent, seeding alfalfa and crested wheatgrass or Siberian
wheatgrass in alternate rows may be needed if the range
is in fair or poor condition.

UPLAND SAND RANGE SITE

This range site i1s on lake terraces, terrace escarpments,
mountain ?oot slopes, and alluvial fans in the Upland
climatic zone. Slopes are 6 to 70 percent but most com-
monly are 6 to 25 percent. Average annual precipitation
ranges from 11 to 18 inches.

The soils in this site are -well drained to excessively
drained and are gravelly. The surface layer is mainly
%ra.velly loam. The underlying layers are gravelly sandy
oam to very gravelly sand or very cobbly sand. The
content of coarse fragments ranges from 20 to 80 percent.
Soils in this site are in the Blue Star, Sheeprock, and
Wasatch series and the Wasatch series, gravelly subsoil
variant.

These soils absorb water quite rapidly. The available
water holding capacity is 2.5 to 7 inches to a depth of 5
feet. The water-supplying capacity before moisture is
depleted is about 5 to 9 inches. Permeability is rapid to
moderately rapid. Runoff is slow to medium. The hazard
of water erosion is slight to high, and the hazard of soil
blowing is moderate to severe. Most roots are in the top
30 inches of soil.

The approximate composition of the climax (potential)
plant community for the Upland Sand range site is:

Per- Per-

centage cenlage
by weight by weight
Needle-and-thread.___ 5 Globemallow.___..__. 2
Indian ricegrass_.._.. 30 Phlox________.._.___. 3
Tall native bluegrass__ 5 Other forbs_ . ... ____ 5
Sand dropseed......._ 20 Big sagebrush '.______ 10
Western wheatgrass_... 5 Other shrubs '________ 5
Other grasses.._._____ 10
Total____.__.____ 100

1 These plants show little or no use by livestock.

SOIL SURVEY

On this site the annual yield of air-dry herbage ranges
from approximately 800 to 1,000 pounds per acre in
favorable years and from 400 to 700 pounds per acre in
less favorable years. About 80 percent of this production
is from plants that furnish forage for livestock and wildlife.

If this site is in poor condition, the plant cover is
mostly three-awn, cheatgrass, and rubber rabbitbrush.

Proper grazing use and seeding are suitable conservation
practices 1n the more favorable locations.

MOUNTAIN CLAY RANGE SITE

This range site is on alluvial fans and small valley
bottoms in the Mountain climatic zone. Slopes are mainly
10 to 25 percent. Swelling and cracking of thesoil have made
the soil surface irregular in most areas. Average annual
precipitation is 18 to 25 inches.

Obray clay, 10 to 25 percent slopes, is the only soil in
this range site. This soil is well drained. The surface
layer and underlying layers are dominantly clay.

This soil absorbs water slowly. The a,va,ilab{e water
holding capacity is 11 to 13 inches to a depth of 5 feet.
The water-supplying capacity before moisture is depleted
is 14 to 21 inches. gPernr.xeabilit;y is very slow. Runoff is
rapid, and the hazard of erosion is high. In some places a
few shallow gullies have been formed.

The approximate composition of the climax (potential)
plant community for the Mountain Clay range site is:

Per- Per-

centage centag
by weight by weight
Bluebunch wheatgrass. 5 Forbs! . ... 5
Columbia needlegrass_. 3 Bitterbrush_ . ________ 1
Great Basin wildrye_._ 5 Bigsagebrush .. ____ 1
Idaho fescue. .o .... 10 Serviceberry . _ . ..... 2
Slender wheatgrass___ . 50 Othershrubs !._______ 3

- Western wheatgrass___ 5

Other grasses._ .- 10 Total o - ._.____ 100

! These plants generally have little 6r no use by livestock.

On this site the annual yield of air-dry herbage ranges
from approximately 1,800 to 3,500 pounds per acre in
favorable years and from 1,500 to 1,700 pounds per acre
in less favorable years. Approximately 90 percent of this
production is from plants that furnish forage for livestock
and wildlife.

If this site is in poor condition, the plant cover is mostly
mulesear dock and low sagebrush.

Spraying for the control of dock and brush is a good
conservation practice on this site.

MOUNTAIN LOAM RANGE SITE

This range site is on mountain slopes and alluvial fans
in the Mountain climatic zone. Slopes are 0 to 60 percent
but are mainly 10 to 40 percent. Average annual precipi-
tation ranges from 16 to 26 inches.

The soils in this site are well drained. The surface layer
is clay loam, loam, or gravelly loam. The subsoil or
underlying layers are mainly clay or silty clay but in

laces are very gravelly loam. The content of coarse
?ra,gments is 0 to 80 percent. Soils in this range site are in
the Goring, Manila, and Picayune series and the Goring
series, brown subsoil variant.

These soils absorb water at a moderate to slow rate. The
available water holding capacity is 11 to 12 inches to a
dgi)th of 5 feet, except for the Picayune soils, in which it is
only 6 to 8 inches. The water-supplyin; ca;i;a,city before
moisture is depleted is about 12 to 22 inches. Permeability
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is slow to rapid. Runoff is slow in the more nearly level
areas but ra,nges to rapid where the slopes are very steep.
The hazard of erosion is slight to moderate except on the
very steep soils, where it is high. Except for the Picayune
soils, the soils in this site commonly have cracks that range
from % to 1 inch wide and extend to a depth of about 36
inches. During periods of rapid rainfall, runoff carries a
large amount of silt from the Picayune soils if they are not
protected. Roots penetrate to a depth of 48 to 60 inches
In the soils of this site.

The approximate composition of the climax (potential)
plant community for the Mountain Loam range site is:

Per-

Per-

centage centage
i by weight ) by weight
Bluebunch wheatgrass. 61 Big sagebrush ! 2
Great Basin wildrye._. 3 Snowberry______
Tall native bluegrass. . 6 Yelowbrush 1_
Other grasses__._._____ 15 Other shrubs 1.
Forbs____________._. 5
Bitterbrush.__.._._.. 4 Total ...

1 These plants show little or no use by livestock.

On this site the annual yield of air-dry herbage ranges
from approximately 1,750 to 2,750 pounds per acre in
favorable years and from 1,650 to 1,750 pounds per acre
in less favorable years. Approximately 90 percent. of this
production is from plants tﬁat furnish forage for livestock
and wildlife.

If this site is in poor condition, the plant cover is mostly
shrubs and broadleaf forbs.

In the more nearly level areas of this site, brush control

and seeding are profitable conservation practices. In the
stee da.reas, spraying brush and proper grazing use are
needed.

MOUNTAIN LOAM (SHRUB) RANGE SITE

This range site is dominantly on east-facing and north-
facing mountain slopes and in small canyons or along
drainageways in the Mountain climatic zone. Slopes are
25 to 70 percent. Average annual precipitation ranges
from 17 to 26 inches.

The soils in this site are well drained. The surface layer is
silt loam or loam. The subsoil or underlying layers are
dominantly gravelly clay or cobbly clay that is 10 to 80
%ergent coarse fragments. Soils in this site are in the

lzinga, Maughan, and Smarts series.

These soils absorb water at a moderate to slow rate.
The available water holding capacity is about 7 to 11
inches to a depth of 5 feet. The water-supplying capacity
before moisture is depleted is about 13 to 21 inches. Per-
meability is slow to moderate. Runoff is medium, and the
hazard of erosion is moderate.

The approximate composition of the climax (potential)
plant community for Mountain Loam (Shrub) range
site is:

Per- Per-

centage centage

by weight by weight
Bearded wheatgrass___ 3 Other forbs!_ _________ 9
Bluebunch wheatgrass_ 33 Big sagebrush . ______ 2
Great Basin wildrye__ 8 Bitterbrush._._.._____ 2
Western wheatgrass___ 3 Maple.______________ 20
Other grasses._.._.___ 10 Other shrubs_________ 5
Balsamroot_ . ______._ 2
Little sunflower_ . __ .. 3 Total . __.______ 100

1 These plants show little or no use by livestock.

On this site the potential annual yield of air-dry
herbage ranges from approximately 2,400 to 3,000 pounds
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per acre in favorable years and from 1,500 to 2,000 pounds
per acre in less favorable years. About 70 percent of this
production is from plants that furnish forage for livestock
and wildlife.

If this site is in poor condition, the plant cover is
mostly shrubs, especially maple and chokecherry.

Generally, brush spraying and proper grazing use are
the only conservation practices feasible. After the brush
is controlled, seeding may be possible in the more nearly
level areas of this site.

MOUNTAIN SHALLOW LOAM RANGE SITE

This range site is most commonly on south-facing and
west-facing mountain slopes and ridgetops in the Moun-
tain climatic zone. Slopes are 30 to 70 percent. Average
annual precipitation ranges from 18 to 26 inches.

The soils in this range site are 10 to 20 inches deep over
bedrock. They are somewhat excessively drained. The
surface layer is gravelly loam to very stony loam, and
the underlying layers are very gravelly to very cobbly
loam. The content of coarse fragments is 25 to 95 percent.
In this site are soils of the Agassiz and Foxol series and
Rock outcrop.

These soils absorb water slowly. The available water
holding capacity is 2 or 3 inches above the bedrock.
The water-supplying capacity before moisture is depleted
is about 5 to 9 inches. If’ermeability is moderate. Runoff
is moderate to rapid, and the hazard of erosion is moderate
to high. Roots extend to bedrock.

The approximate composition of the climax (potential)
plant community for Mountain Shallow Loam range site

18:
Per-

centage centage

by weight by weight
Bluebunch wheatgrass_ 20 Bitterbrush_ .. _____
Great Basin wildrye._ _ 10 Big sagebrush 1______. 8
Indian ricegrass_____._ 2 Oakbrush ' ______.____ 3
Tall native bluegrass.__ 3 Serviceberry _______.. 3
Other grasses........_ 8 Yellowbrush 1. _______ 3
Balsamroot. - _.._..__ 5 Other shrubs !___.____ 5
Other forbs!_________ 10
Birchleaf  mountain- Total . o oo_o_. 100

mahogany .. _._..____

1 These plants have little or no use by livestock.

On this site the potential annual yield of air-dry herbage
ranges from approximately 1,250 to 1,750 pounds per
acre in favorable years and from 550 to 1,000 pounds per
acre in less favorable years. Approximately 80 percent
of this production is from plants that furnish forage for
livestock and wildlife.

If this site is in poor condition, the plant cover is almost
entirely shrubs and forbs.

Spraying for brush control is commonly beneficial on
this site.

MOUNTAIN STONY LOAM RANGE SITE

This range site is most commonly on mountain slopes
in the Mountain climatic zone. Slopes are 10 to 60 percent.
Average annual precipitation ranges from 16 to 25 inches.

Soils in this site are well drained and are gravelly,
cobbly, and stony. The surface layer ranges from gravelly
or cobbly clay loam to gravelly or cobbly loam. The sub-
soil or underlying layers range from very gravelly clay to
very cobbly clay loam. The content of coarse fragments
is 10 to 85 percent. Soils in this site are in the Broad and
Yeates Hollow series. The Broad soil is 30 to 40 inches
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deep to bedrock, and the Yeates Hollow soil is more than
60 inches deep.

These soils absorb water at a moderate to slow rate.
The available water holding capacity is about 4 to 7
inches to a depth of 5 feet or to bedrock. The water-
supplying capacity before moisture is depleted is about
6.5 to 11 inches. Permeability is slow to moderate. Runoff
is slow to medium, and the hazard of erosion is slight to
moderate. Roots penetrate to a depth of 60 inches in the
Yeates Hollow soil and to bedrock in the Broad soil.

The approximate composition of the climax (potential)
plant community for the Mountain Stony Loam range
site is:

Per- Per-

centage centage
by weight by weight

Bluebunch wheatgrass_ 40 Birchleaf mountain-
Great Basin wildrye.. _ 5 mahogany_ ________ 3
Other grasses__._..._.. 10 Bitterbrush__._______ 10
Desirable forbs_._._.__ 5 Big sagebrush '____.__ 10
Undesirable forbs '.__. 5 Servieeberry. _______._ 10
Other shrubs......... 2
Total . .. ... 100

! These plants show little or no use by livestock.

On this site the potential annual yield of air-dry herbage
ranges from approximately 1,750 to 2,500 pounds per acre
in favorable years and from 750 to 1,000 pounds per
acre in less favorable years. Approximately 75 percent of
this production is from plants that furnish forage for
livestock and wildlife.

If this site is in poor condition, the plant cover is mostly
shrubs. Big sagebrush and invading juniper trees are
dominant.

Conservation practices that are feasible are spraying
for brush control and proper grazing use.

HIGH MOUNTAIN LOAM (ASPEN) RANGE SITE
This range site is on north-facing mountain slopes at

high elevations in the High Mountain climatic zone. .

Average annual precipitation ranges from 22 to 28 inches.

Lucky Star silt loam, 25 to 40 percent slopes, is the
only soil in this range site. This soi{) is well drained. The
surface layer is silt loam, and the subsoil is gravelly clay
loam that is 15 to 65 percent cobblestones and gravel
throughout.

This soil absorbs water readily. The available water
holding capacity is 7 to 9 inches to a depth of 5 feet. The
water-supplying capacity before moisture is depleted is
13 to 19 inches. Permeability is moderate. Runoff is
medium, and the hazard of erosion is moderate. Roots
extend to a depth of more than 60 inches.

The approximate composition of the climax (potential)
plant community for High Mountain Loam (Aspen)
range site is:

Per- Per-

centage centage
by weight by weight
Bearded wheatgrass_____ 5 Peavine_ . __._.__._____ 4
Blue wildrye__.________ 10 Sweetanise.____ 3
Dryland sedge_ ________ 2 Tall larkspur! 1
Mountain brome.._____ 20 Western coneflower_ ____ 1
Nodding brome....._____ 3 Other forbs____________ 6
Other grasses___________ 3 Aspen ! ____._________. 30
Butterweed . ________.___ 4 Shrubs__ ______._______ 3
Cowcabbage.. . _..._____ 1 _
Edible valerian..._.____ 4 Total_ . ______._.. 100

! These plants show little or no use by livestock.
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On this site the potential annual yield of air-dry herb-
age ranges from 4,500 to 5,300 pounds per acre in favorable
years and from 1,800 to 3,200 pounds per acre in less
favorable years. Approximately 70 percent of this produc-
tion is from plants that furnish forage for wildlife and
livestock.

If this siteis in poor condition, the plant cover is mostly
forbs and shrubs, and the growth of aspen greatly
increases.

Clearcutting of aspen greatly increases the production of
this range site. Important practices are proper grazing
use and the protection of aspen sprouts from excessive
grazing until the trees have grown to a height of more
than 5 feet.

ALEALI BOTTOM RANGE SITE

This range site is on low terraces, lake plains, and flood
plains in the Wet and Semiwet climatic zone. Slopes are
0 to 3 percent but most commonly are 0 to 1 percent.
Average annual precipitation ranges from 11 to 17 inches.

The soils in this site are mainly somewhat poorly drained
and poorly drained, but some areas are moderately well
drained. The surface layer ranges from silty clay loam to
fine sandy loam, and the subsoil or underlying layers
range from silty clay to loamy sand. Soils in this site are in
the Airport, Fridlo, Greenson, Kirkham, Lasil, Magna, .
Payson, Placeritos, Refuge, Saltair, Stokes, Syracuse, and
Warm Springs series.

These soils absorb water quite slowly to readily. Most
of the soils are moderately to strongly affected by salts and
alkali. The water-holding capacity is about 8 to 12 inches
to a depth of 5 feet, but in most of the soils the water
available to plants is reduced to about 3 to 9 inches be-
cause of the salt content. Permeability is very slow to
moderate. Runoff is slow to ponded, and the hazard of
erosion is slight to none. Depth to the water table fluc-
tuates with the season. In most places the water table is at
a depth of 20 to 40 inches or, if the soils are drained, at a

‘depth of more than 40 inches. The Kirkham and Placeritos

soils are subject to flooding and overflow, and in these
soils the water table is near the surface for many weeks
in spring.

The approximate composition of the climax (potential)
plant community for the Alkali Bottom range site is:

Per- Per-
centage centage

by weight by weight
Alkali bluegrass...._. 13 Wiregrass___________. 5
Alkali cordgrass. __.__ 5 edges_ - _ .. ________ 10
Alkali sacaton____.___. 10 Forbs_ o __.____ 1
Creeping wildrye. . __. 2 Big rabbitbrush 1_.____ 2
Great Basin wildrye._ _ 5 Four-wing saltbrush___ 5
Tufted hairgrass_._._. 5 Graymolly__________. 2
Other grasses and grass- Greasewood 1_________ 5

like plants 1______._.

Saltgrass. .. _._..._._ 25 Total . o ... 100

1 These plants show little or no use by livestock.

On this site the potential annual yield of air-dry herbage
ranges from approximately 1,700 to 2,500 pounds per acre
in favorable years and from 650 to 1,000 pounds per acre
in less favorable years. About 90 percent of this production
is from plants that furnish forage for livestock and wildlife.

If this site is in poor condition, the plant cover is mainly
greasewood and rubber rabbitbrush. .

Proper grazing use is the main practice for range im-
provement. Also, this site can be improved by providing
drainage and water management.
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SALT MEADOW RANGE SITE

This range site is on low lake terraces, lake plains, and
flood plains in the Wet and Semiwet climatic zone. Slopes
are 0 to 1 percent. The average annual precipitation ranges
from 11 to 16 inches.

Soils in this range site are dominantly poorly drained.
The surface layer ranges from silty clay loam to fine
sandy loam. The subsoil and underlying layers range from
silty clay to fine sandy loam. Soils'in this site are in the
Arave, Gooch, Lakeshore, Logan, and Woods Cross series.

The soils in this site are moderately to very strongl
affected by salts and alkali. They absorb water slow%y.
Although the water-holding capacity is about 10 to 12
inches, the water available to plants is only about 3 to
8 inches because of the high salt content, except in the
Woods Cross soils, which hold about 7 to 9 inches of
water available for plant growth. Permeability is slow to
moderately slow. Runoff is'slow or ponded, and the hazard
of erosion is none to slight. Most roots are in the top 18
to 24 inches of soil. Generally, the water table is within
20 inches of the surface.

The approximate composition of the climax (potential)
plant community for Salt Meadow range site is:

Per- Per-
centage centage

by weight by weight
Saltgrass_.._________ 1 Daisy . _.__.. 2
Balticrush_ _________ 1 Aster'__ ____________ 1
Alkali sacaton________ 52 Other forbs '_____-___ 1
Arrowgrass____._.____ 2 Greasewood 1. _______ 2
Pickleweed ! _ _______ 19
Owl clover'__________ 6 Total - . . ______ 100

! These plants show little or no use by livestock.

On this site the potential annual yield of air-dry herbage
ranges from approximately 1,200 to 1,400 pounds per
acre in favorable years and from 750 to 1,000 pounds per
acre in less favorable years. Approximately 75 percent of
this production is from plants that furnish forage for
livestock and wildlife.

If this site is in poor condition, the plant cover is mostly
greasewood and saltgrass, and invaders such as curlycup
gumweed, cheatgrass, povertyweed, and Russian-thistle
are present.

Proper grazing use is the main conservation practice for
range improvement. Also, this range site can be improved
by providing drainage and water management.

SEMIWET MEADOW RANGE SITE

This range site is on alluvial fans, low river terraces,
and flood plains in the Wet and Semiwet climatic zone.
Slopes are 0 to 3 percent but most commonly are 0 to 1
percent.

The soils in this site are moderately well drained or
somewhat poorly drained. The surface layer ranges from
loam to fine sandy loam and the underlying layers from
loam to loamy fine sand. Soils in this site are in the James
Canyon and Martini series. The James Canyon soils
generally are gravelly below a depth of 36 inches, where
the content of coarse fragments ranges from 30 to 70
percent.

The soils in this site absorb water at a moderate to
rapid rate. Available water holding capacity is about 6 to
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10 inches to a depth of 5 feet. Permeability is moderate
to moderately rapid. Runoff is slow, and the hazard of
erosion is slight to none. The water table is most com-
monly at a depth between 20 and 48 inches. In some places
the Martini soils are slightly to moderately affected by
salts and alkali. These soils are subject to flooding and
overflow in spring, and streambank cutting is common.

The approximate composition of the climax (potential)
plant community for the Semiwet Meadow range site is:

Per- Per-

by, weight by welgnt

Alkali sacaton________ 5 Geranium.. . _________ ’ 02
Great Basin wildrye._._ 8 Peavine_ .. ... _____ 2
Idaho fescue.________ 5 Yarrow . ___________ 2
Sedges._ . ___________ 5 Other forbs 1_________ 4
Slender wheatgrass___ . 25 Rose. . ______.___. 1
Tall native bluegrass__ 5 Shrubby cinquefoil 1_ _ 1
Tufted hairgrass_. ____ 10 Silver sagebrush 1_____ 1
Western wheatgrass.___ 5 Willows I____________ 1
Other grasses and Yellowbrush 1________ 1

grasslike plants_____ 17

Total . ____._____. 100

! These plants show little or no use by livestock.

On this site the potential annual yield of air-dry
herbage ranges from approximately 1,750 to 4,200 pounds
per acre in favorable years and from 1,000 to 1,700 pounds
per acre in less favorable years. Approximately 90 percent
of this production is from plants that furnish forage for
livestock and wildlife.

If this site is in poor condition, the plant cover is mostly
silver sagebrush, yellowbrush, Kentucky bluegrass, and
western wheatgrass.

Proper grazing use is the main practice for range im-
provement. Also, this range site can be improved by
providing drainage and water management.

WET MEADOW RANGE SITE

This range site is on low lake terraces, on flood plains,
and in nearly level depression areas in the Wet and
Semiwet climatic zone. Slopes range from 0 to 3 percent
but most commonly are 0 to 1 percent. Average annual _
precipitation ranges from 12 to 17 inches.

The soils in this site are somewhat poorly drained to
very poorly drained. The surface layer is silty clay loam or
silt loam and is rather high in content of organic matter.
The underlying layers range from silty clay to silt loam.
Soils in this range site are in the Collett, Cudahy, Logan,
Peteetneet, Roshe Springs, and Woods Cross series. The
Peteetneet soils have a surface layer of peat, and the
underlying layers are peat and muck to a depth of 18 to
36 inches. The Cudahy soils have a cemented hardpan at a
depth of 23 to 40 inches.

The soils in this site absorb water quite slowly to readily.
The available water holding capacity is 10 to 13 inches to
a depth of 5 feet, except in the Cudahy soils, where the
available water holding capacity is only 4 to 6 inches above
the hardpan. Permeability is very slow to moderate,
Runoff is slow to ponded, and the hazard of erosion is
slight to none. In most places the water table is within 20
to 40 inches of the surface at least part of the time. In
some places the water table is only about 12 inches below
the surface. :
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The approximate composition of the climax (potential)
plant community for the Wet Meadow range site is:

Per- Per-
centage centage

by weight by weight

Sedges- - - oo o 40 Native clover!___.__. 1

Tufted hairgrass..._... 24 Other forbs . _____.__ 2

Wiregrass. ... _.____ 10 Willows ! ___________ 1

Other grasses and Other shrubs!________ 1
grasslike plants_____ 20

Cinquefoil . . ____.____ 1 Total - e 100

1 These plants show little or no use by livestock.

On this site the potential annual yield of air-dry herbage
ranges from approximately 4,000 to 6,500 pounds per
acre in favorable years and from 3,000 to 3,500 pounds
per acre in unfavorable years. Approximately 95 percent
of this production is from plants that furnish forage for
livestocE and wildlife.

If this site is in poor condition, the plant cover is mostly
shrubs and grasses.

Proper grazing use is the main conservation practice
for range improvement. Also, providing drainage and
water management increases the production of this site.

Use and Management of the Soils for Wildlife

This section shows, in a general way, the relationships
between soils, and plants, and water developments that
roduce a kind of wildlife habitat. The four kinds of
gabit&t considered are openland habitat, woodland habi-
tat, wetland habitat, and rangeland habitat. Each of
these has a certain potential for growing specific kinds of
plants or for water developments needed by certain kinds
of wildlife.

Openland habitat.—These areas are mainly cropland,
pasture, meadows, lawns, and other areas overgrown with
grasses, forbs, shrubs, and vines. Examples of birds and
mammals generally common to these areas are California
quail, gray partridge, mourning dove, ring-necked pheas-
ant, black-tailed jackrabbit, cottontail rabbit, California
gull, goose, prairie falcon, weasel, antelope, woodchuck,
skunk, and songbirds.

Woodland habitat.—These are wooded areas containing
either hardwood or coniferous trees and shrubs or a
mixture of these. Examples of birds and mammals gen-
erally common to these areas are songbirds, ground
squirrel, porcupine, mule deer, bobcat, coyote, ring-
necked pheasant, and weasel.

Wetland habitat.—These are mainly swampy, marshy,
or open-water areas. Examples of birds and mammals
generally common to these areas are white pelican, duck,
goose, beaver, muskrat, bald eagle, California gull, coyote,
golden eagle, peregrinefalcon, prairie falcon, skunk, weasel,
and songbirds.

Rangeland habitat.—These areas are natural rangeland.
Examples of birds and mammals generally common to
these areas are chukar, sage grouse, songbirds, antelope,
black-tailed jackrabbit, mule deer, woodchucks, bald
eagle, blue grouse, bobcat, California quail, cottontail
raboit, coyote, desert bighorn sheep, golden eagle, gray
partridge, ground squirrel, mourning dove, mule deer,
peregrine falcon, prairie falcon, and weasel.

Food and cover for wildlife

The kind of habitat needed by wildlife depends on the
species. Some live in woodland, some live in openland, and
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others live in rangeland. Ducks, geese, beaver, and musk-
rat require a watery habitat. Some wildlife eat insects and
other animal foods, some eat only plant foods, and others
eat a combination of the two.

Following is a brief summary of the food and cover
needed by the kinds of wildlife species common in this
survey ares.

Antelope inhabit grassland, sagebrush range, grain
fields, and hayfields. Grassland is used all seasons except
winter. The greatest use for sagebrush range is in winter.
Grain fields receive greatest use during fall and winter,
and alfalfa fields are used extensively during the summer.
Antelope are vegetarians and eat sagebrush, bitterbrush,
saltbush, serviceberry, alfalfa, grain, sweetclover, Indian
ricegrass, and winterfat. Antelope require water, which is
commonly provided by livestock ponds and springs. They
are found only in the western part of the survey area.

Bald eagles are occasionally seen in the survey area.
They prefer to be secluded and away from man. They live
on fish but also eat squirrels and other small animals.

Beavers live in streams, rivers, and ponds that provide
an ample supply of food. Beavers are vegetarians and eat
primarily bark or wood of twigs and branches of trees,
such as aspen, cottonwood, and willow.

Black-tailed jackrabbits inhabit the open areas of the
plains, deserts, and foothills. Jackrabbits are vegetarians
and eat shrubs, grasses, forbs, and almost any available
green plants.

Blue grouse eat mainly bearberry, bluegrass, clover,
dandelion, elderberry, wild lettuce, currants, service-
berry, Douglas-fir nuts, oak, and snowberry. They live
in the forested mountains during fall and winter and move
to the lower elevations in the spring for nesting.

Bobcats are carnivorous and eat mainly rogents, birds,
and rabbits. They will also eat young lambs. They range
over a wide ares, but are usually in the juniper or pinon
areas in the winter and in the oak and aspen areas in the
summer.

California gulls inhabit wet, marshy, open water
areas. They are summer residents and nest in this area.
They are scavengers. .

Chukars inhabit areas having rocky slopes and steep
areas with a grass-type food supply. They eat seeds and
tender green leaves of both domestic and native plants.
They also eat ants, beetles, crickets, and grasshoppers.
They often congregate at water sites.

Cottontail rabbits are the most popular small game ani-
mal in the United States. They thrive on farm lands where
cropland, grassland, and brushland are about equally
represented and well distributed. Cottontails are
vegetarians and thrive on grasses, clovers, small grain,
bark of trees, and many kinds of shrubs. Brush piling is &
good means of habitat improvement for these small
creatures. ’

Coyotes are mainly carnivorous and feed on birds,
lizards, rabbits, rodents, bird eggs, and occasionally lambs.
They range throughout the survey area.

Desert bighorn sheep inhabit the mountain foot slopes
and rugged mountain areas in the eastern part of the sur-
vey area. Their food is entirely of plant origin. It includes
a large proportion of grasses, herbaceous plants, and some
woody browse.

Ducks inhabit ponds, reservoirs, lakes, sloughs, and
creeks. Water is essential for all kinds of ducks. Special
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vegetative cover is necessary during seasons of nesting,
rearing broods, and adult moult. Food consists of water-
loving plants and aquatic insects. Ducks also feed ex-
tensively on domestic grains. They are migratory and
respond to habitat development. The Bear River Migra-
tory Bird Refuge, located about 17 miles west of Brigham
City, is the largest of its kind in the world. Millions of
migratory birds visit here each year for nesting and
feeding.

Geese inhabit areas associated with water, either streams,
lakes, reservoirs, or marshlands. They nest on islands in
rivers or lakes and in trees or rocky hillsides. They pre-
fer to feed on land rather than in water and eat primarily
succulent green forage and grains, both native and do-
mestic. Rarely do they eat animal foods. Geese are migra-
toxg and respond to habitat improvement.

folden eagles are valuable birds of prey.

Gray partridge inhabit irrigated and nonirrigated crop-
land and grassy foothills. Brush cover is important for
escape areas when snow covers the ground. These birds
eat domestic grain and alfalfa and native plant seeds.
Water is obtamed from vegetation and insects, but the
birds will use open water when available. They do not
concentrate near waterholes.

Ground squirrels eat some insects but are primarily
vegetarians. The two species of ground squirrels inhabiting
the survey area are Townsend and Uinta.

Mourning doves inhabit open areas but are versatile in
habitat needs. They are found mostly in irrigated valleys
but are also common in nonirrigated areas. They nest in
trees, in shrubs, or on the groung. They are primarily seed
eaters and require water daily. These l}),irds are migratory.

Mule deer eat s wide variety of shrubs, forbs, and
grasses. They also eat acorns, fruits, tender parts of trees,
and domestic crops. Deer drink frequently and may use
snow for water. They also like salt. Woodland, brushy
areas, rangeland, canyons, and mountains provide the
necessary cover. Deer feed from early evening through
the night and early morning.

Muskrat are semiaquatic and need water to live. They
build dome-shaped lodges of vegetation and mud, high
enough to keep their living rooms above water. The
entrance to their house is below the waterline. They eat
mostly leaves and roots of aquatic vegetation but will also
forage for domestic crops.

Peregrine falcons are rare and endangered birds, also
known as duck hawks. They inhabit rocky, ledgy, remote
areas and live on small birds, muskrats, and small rodents.
Peregrine falcons are fast-flying birds.

Porcupines are large rodents having sharp bristles or
quills. They feed mostly on the bark of coniferous trees.

Prairie falcons inhabit rugged, rocky, ledgy areas but
hunt in open areas. Their food is small rodents, mice,
small birds, and even snakes.

Ring-necked pheasants inhabit the irrigated valleys.
They use well-drained uplands and poorly drained areas
for cover. Roadsides, weed patches, fence rows, ditch-
banks, willow patches, grass and brush areas, hayfields,
and grainfields are all used for cover and nesting. Pheas-
ants eat weed seeds, grains, tender plants, fruits, berries,
and insects. Water is important and may be taken from
plants and insects or dew if open water is not available.

Sage grouse inhabit rangeland consisting of sagebrush,
grasses, and forbs. Wet meadows in a sagebrush habitat
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are important. Sage grouse migrate to areas at higher or
lower elevations, depending on the season. Strutting areas
are also important. Sage grouse have a thin-walled stomach
rather than a gizzard. Their food therefore consists of
sagebrush leaves and leafy parts of native and domestic
plants. They eat some insects but no seeds.

Shore birds feed primarily on aquatic animals, insects,
fish, and crustaceans. Typical migrant birds that may be
found at the wetland areas include the great blue heron,
greater sandhill crane; common snipe, spotted sandpiper,
swans, American avocet, and killdeer.

Skunks inhabit the valley and foothill areas. They feed
on adult and larval insects, especially on grasshoppers,
grubs, crickets, beetles, and wasps. Spiders are commonly
eaten, and so are toads, frogs, lizards, mice, gophers, and
bird eggs. Plant materials ordinarily constitute only a
small part of the diet.

Songbirds usually find nesting sites in trees, fields, pas-
tures, orchards, ponds, fence rows, streambank areas, and
abandoned farmsteads. Blackbirds, finches, and sparrows
eat mainly dry seeds, grains, grasses, and weeds. Robins,
thrushes, bluebirds, and waxwings eat mainly berries,
fruit, and insects. Swallows, nighthawks, and flycatchers
eat flying insects caught on the wing. Woodpeckers, chick-
adees, and warblers eat insects, insect eggs, and larvae.

Weasels prey most commonly on rabbits, mice, squirrels,

ophers, and other rodents, birds and their eggs, snakes,
rogs, and fish. They are seldom if ever interested in
plants as food. Weasels are voracious predators that are
fairly common throughout the survey area, except at the
higher elevations.
hite pelicans are rare and endangered birds. They
nest on small islands and beach areas and inhabit wetlands.
They live mainly on fish.

Woodchucks (marmots) live in rocky, ledgy areas and
are vegetarians.

Wildlife suitability groups

A wildlife suitability group consists of soils that have
similar ratings for each of the habitat elements for all
four kinds of wildlife habitat. The ratings for wildlife
habitat are made on the basis of weighted factors assigned
to a selection of habitat elements appropriate to the kind
of wildlife habitat.

Each soil in this soil survey area has been rated for
its suitability for improvement, maintenance, or creation
of each of the habitat elements and each kind of wildlife
habitat. The soils that had similar suitability for wildlife
habitat were then grouped into 17 wildlife suitability
groups.

In Utah, wildlife suitability groups are designated by
a symbol representing the rating for a kind of wildlife
habitat. The first positioned numeral is for openland
habitat; the second is for woodland habitat; the third is
for wetland habitat; and the fourth is for rangeland
habitat. Number 1 is good; 2 is fair; 3 is poor; and 4 is
very poor. For examp%e, wildlife suitability group 3242
is poor for openland, fair for woodland, very poor for
wetland, and fair for rangeland. Trrigated wildlife suitabil-
ity groups have a capital letter I ollowing the numeral
symbol separated by a hyphen.

Knowing the properties of named kinds of soil makes
it possible to predict how soils will behave under various
vegetative and water management practices. Proper
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handling of soils, water, and plants to produce a suitable
habitat is the most effective way to maintain and improve
wildlife populations.

Soils are rated on their suitability for growing plants
or ponding water that produces a kind of wildlife habitat.
Eight general plant groups or water development groups,
called habitat elements, are used in rating the soils.
These are grain and seed crops, domestic grasses and
legumes, wild herbaceous plants, hardwood trees, conif-
erous trees, shrubs, wetland plants, and shallow water
areas.

Soil suitability is expressed by adjective ratings of
good, fair, poor, or very poor. A rating of good indicates
that the soils have few or no limitations. Wildlife habitat
is easily improved, maintained, or created. Fair indicates
that the soils have moderate limitations. Habitat can
be improved, maintained, or created, but limitations
affect wildlife habitat development or management.
Poor indicates that the soils have severe limitations.
Wildlife habitat can be improved, maintained or created,
but habitat management may be difficult and expensive
and requires intensive effort. Very poor indicates that
the soils are such that it is impractical to attempt to
improve, maintain, or create wildlife habitat. Unsatis-
factory results are probable.

Table 3 shows the adjective ratings for the habitat
elements and kinds of groups.

WILDLIFE SUITABILITY GROUP 1121-1

This group consists of deep, somewhat poorly drained
soils on alluvial fans, flood plains, and terraces. These
soils are in the Airport, Draper, James Canyon, Lewiston,
Martini, Sunset, Syracuse, and Warm Springs series.
They have a surface layer of silt loam, loam, or fine sandy
loam and underlying layers of loam to loamy sand. In
]S)laces the soils contain gravel below a depth of 36 inches.

lopes range from 0 to 3 percent.

The average annual precipitation ranges from 12 to 17
inches, and the available water holding capacity is from
6.5 to 12 inches. Mean annual temperature ranges from
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47° to 52° F., and the frost-free period is 125 to 160 days.
In some places these soils are subject to flooding or over-
flow in spring. These soils are used for irrigated crops.
Important wildlife species are California quail, gray
partridge, mourning dove, and ring-necked pheasant.

WILDLIFE SUITABILITY GROUP 1131-1

This group consists of deep, well drained to moderately
well drained soils on broad lake terraces and alluvial fans.
These soils are in the Fielding, Hansel, Kearns, Kidman,
Millville, Parleys, Red Rock, and Timpanogos series.
They have a surface layer of loam, silt loam, and light
silty clay loam in some places. The subsoil is mainly silty
clay loam or silt loam, but in places it is fine sandy loam
to loamy fine sand below a depth of 48 inches. Slopes
range from O to 40 percent.

The average annual precipitation ranges from 12 to 18
inches, and the available water holding capacity is from
7.5 to 12 inches. Mean annual temperature ranges from
47° to 51° F., and the frost-free period is 100 to 160 days.
These soils are used mainly for irrigated crops. The vege-
tation in noncultivated areas is bluebunch wheatgrass,
Great Basin wildrye, western wheatgrass, big sagebrush,
and forbs.

Important wildlife species are black-tailed jackrabbit,
California quail, cottontails, gray partridge, mourning
dove, porcupines, and ring-necked pheasant.

WILDLIFE SUITABILITY GROUP 1141-1

This group consists of deep, well-drained to somewhat
excessively drained soils on terraces, alluvial fans, and foot
slopes. These soils are in the Dagor, Francis, Kilburn, and
Timpanogos series. They have a surface layer and under-
lying layers of loam or loamy fine sand. The Kilburn
soils included with this group are gravelly loam to sandy
loam throughout. Slopes range from 1 to 20 percent but
most commonly are 3 to 6 percent.

The average annual precipitation ranges from 14 to 18
inches. Available water holding capacity is generally
10 to 12 inches, but for the Francis and Kilburn soils it is

TasLE 3.—Wildlife suitability groups end ratings

Potential for habitat elements

Wildlife suitability

group Grain Domestic
and seed grasses and
crops legumes

Wwild Hardwood
herbaceous trees Coniferous trees
plants

Very poor.._ ..

Very poor____

Very poor- - _._._.

Poor.______ [

Very poor. ... Very poor-___
Very poor-____.__ Very poor____
Very poor_ .. _____ Very poor____
Very poor________ Very poor-__._

Very poor_..___..
Very poor. oo oo |o e e eeee e
Very poor. - __..

Very poor- . .-_.-
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4 to 5 inches. Mean annual temperature ranges from 48°
to 51° F., and the frost-free period is 140 to 160 days.
These soils are used mainly for irrigated crops and or-
chards. The vegetation in noncultivated areas is Indian
ricegrass, sand dropseed, bluebunch wheatgrass, western
wheatgrass, and some shrubs and forbs.

Important wildlife species are mourning dove, ring-
necked pheasant, skunks, songbirds, sage grouse, and
woodchuck.

WILDLIFE SUITABILITY GROUP 1141

This group consists of deep, well-drained soils on allu-
vial fans and terraces. These soils are in the Hendricks,
Mendon, and Red Rock series. They have a surface
layer of silt loam and a subsoil of silty clay loam, loam, and
silt loam. Slopes range from 0 to 10 percent but most
commonly are 0 to 6 percent.

The average annual precipitation ranges from 14 to 18
inches, and the water-supplying capacity is 14 to 16
inches. Mean annual temperature ranges from 45° to
50° F., and the frost-free period is 100 to 140 days. These
soils are used mainly for nonirrigated crops. The vege-
tation in noncultivated areas is bluebunch wheatgrass,
slender wheatgrass, sagebrush, yellowbrush, and forbs.’

Important wildlife species are California quail, chukar,
cottontails, ground squirrels, mourning dove, and ring-
necked pheasant.

WILDLIFE SUITABILITY GROUP 2122-1

This group consists of deep, moderately well drained to
oorly drained soils on low lake terraces and lake plains.
hese soils are in the Collett, Cudahy, Greenson, Honey-

ville, Logan, Roshe Springs, Syracuse, and Woods Cross
series and the Peteetneet variant. Generally, these soils
are silty clay loam throughout, but some areas are silt
loam to fine sandy loam. Included in this group is the
Peteetneet variant, which has 24 to 36 inches of peat over
silty clay loam, and Cudahy soils which are 20 to 40
inches deep over a hardpan of indurated lime. Slopes
range from 0 to 3 percent.

Jor habitat elements and kinds of habitat
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Average annual precipitation ranges from 12 to 17
inches. The available water holding capacity is 10 to 12
inches, except in the Cudahy and Syracuse soils, where it
is 5 to 8.5 inches. Mean annual temperature ranges from
47° to 51° F., and the frost-free period is 130 to 155 days.
Where areas of these soils are drained, they are used mainly
for irrigated crops and some native meadows. The vegeta-
tion in noncultivated areas is wiregrass, sedges, Kentucky
bluegrass, and saltgrass. The water table fluctuates with
the season, but where these soils are not drained, it is
mainly at a depth of 20 to 40 inches.

Important wildlife species are ducks, geese, muskrat,
ring-necked pheasant, shore birds, and songbirds.

WILDLIFE SUITABILITY GROUP 2141

This group consists of deep, well-drained soils on lake
terraces, alluvial fans, and mountain foot slopes. These
soils are in the Anty, Collinston, Forsgren, Gemson,
Goring, Hendricks, Kearns, Kidman, Manila, Parleys,
Red Rock, and Timpanogos series and the Goring and
Kearns variants. Generally, they have a surface layer of
silt loam, loam, or clay loam and a subsoil of clay, silty
clay, or clay loam. In some areas of these soils, the surface
layer and underlying layers are silt loam or fine sandy loam.
In some places, gravel or cobblestones are below & depth
of 48 inches. Slopes range from 0 to 30 percent but most
commonly are 0 to 10 percent.

The average annual precipitation ranges from 14 to 26
inches, and the water-supplying capacity is 10 to 18
inches. Mean annual temperature ranges from 42° to 52°
F., and the frost-free period is 75 to 140 days. These soils
are used mainly for nonirrigated crops. The vegetation in
noncultivated areas is bluebunch wheatgrass, Great Basin
wildrye, Indian ricegrass, bearded wheatgrass, sagebrush,
yellowbrush, serviceberry, and other shrubs and forbs.

Important wildlife species are black-tailed jackrabbit,
blue grouse, California queil, chukar, mourning dove,
ring-necked pheasant, and songbirds.

Potential for habitat elements—Continued Potential for kinds of habitat
Wetland Shallow
Shrubs plants water areas Openland Woodland - Wetland Rangeland
Fairo . .______ Good.
Poor__ . ____._. Good.
Very poor__.____ Good.
Very poor.. .. Good.
____________ 1) air._____.. Fair.
___________ Very poor_______ oo iro . _____._. Very poor_.. Good.
Fair_.________.__ Poor____________ Poor.___________ Fair_ __________. i (7o) S Fair.
Fair..__________ Poor__ .. ________ Poor..__________ Fair_ . . __.______ i Poor_________._. Fair.
Fair._ .. ________ Very poor_______ Very poor______._ Fair____________ i Very poor__.._._ Fair.
Good.___._.____ Very poor___.__. Very poor._____. Poor_ . __.__._. Good_ .. _____.___ Very poor___.___ Good.
Fair_____ . ______ Very poor_______ Fair________.___ Poor____________ Fair__ . ________ (1) S Fair.
Fair___ Very poor_ . _____ Very poor_._____ Poor____________ Fair____________ Very poor_______ Fair.
Poor_ .. Fair____________ Fair__ ______.___ Poor.__.________ Poor____________ [:31 S Poor.
Poor.___ Very poor_______ Very poor_______ Very poor_ . ____. Poor..__________ Very poor_..____ Poor.
Very poo (o1} S ood______.____ Very poor.____._ _Very poor...__.__ air___.______._. Very poor.
Very poor... ~{ Poor____________ Poor_____._____. Very poor_______ Very poor.._____ Poor____________ Very poor.
Very poor_______ Very poor.___.___ Very poor_______ Very poor.______ Very poor.______ Very poor____.._ Very poor.
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WILDLIFE SUITABILITY GROUP 2232-1

This group consists of deep, well-drained soils that are
on lake terraces only in an area west of Snowville. These
soils are in the Palisade and Thiokol series. The surface
layer and underlying layers are mainly silt loam or loam,
but they include some very fine sandy loam below & depth
of 36 inches. Slopes range from O to 6 percent but most
commonly are 0 to 2 percent.

The average annual precipitation ranges from 8 to 11
inches, and the available water holding capacity is from 8
to 12 inches. Mean annual air temperature ranges from
45° to 52° F., and the frost-free period is 85 to 100 days.
Where the soils are irrigated, water is obtained entirely
by pumping from wells. The vegetation in noncultivated
areas consists of squirreltail, winterfat, bluebunch wheat-
grass, annual mustard, sagebrush, and forbs.

Important wildlife species are antelope, black-tailed
jackrabbit, coyote, and ring-necked pheasant.

WILDLIFE SUITABILITY GROUP 2232

This group consists of deep, well-drained soils on lake
terraces and alluvial fans. These soils are in the Eccles,
Hansel, Kidman, Kearns, Parleys, Red Rock, and Thiokol
series. They have a surface layer of silt loam, loam, and
fine sandy loam and underlying layers of silty clay loam,
silt loam, loam, and fine sandy loam. Slopes range from 0
to 3 percent but most commonly are 0 to 1 percent.

The average annual precipitation ranges from 11 to 17
inches, and the water-supplying capacity is 8 to 13 inches.
Mean annual temperatures ranges from 46° to 53° F., and
the frost-free period is 100 to 140 days. These soils are
used mainly for nonirrigated crops. The vegetation in the
noncultivated areas is Great Basin wildrye, bluebunch
wheatgrass, western wheatgrass, Indian ricegrass, sage-
brush, yellowbrush, and forbs.

Important wildlife species are antelope, black-tailed
jackrabbit, California quail, mourning dove, ring-necked
pheasant, and sage grouse.

WILDLIFE SUITABILITY GROUP 2242

This group consists of deep, well-drained soils on
alluvial fans, offshore bars, and lake terraces. These soils
are in the Eccles, Hansel, Pomat, Stingal, Thiokol, and
Windmill series. They have a surface layer of silt loam,
loam, and fine sandy loam and underlying layers of silty
clay loam and fine sandy loam. Slopes range from 1 to 30
percent but most commonly are 1 to 10 percent.

The average annual precipitation ranges from 11 to 14
inches, and the water-supplying capacity is 8 to 11 inches.
Mean annual temperature ranges from 46° to 50° F., and
the frost-free period is 100 to 140 days. These soils are
used mainly for nonirrigated crops. Extensive areas of
these soils have been seeded to crested wheatgrass. The
vegetation in noncultivated areas consists of bluebunch
wheatgrass, Sandberg bluegrass, sand dropseed, sagebrush,
yellowbrush, forbs, and juniper in some places.

Important wildlife species are black-tailed jackrabbit,
California quail, cottontails, gray partridge, ring-necked
pheasant, and sage grouse.

WILDLIFE SUITABILITY GROUP 3141

This group consists of mainly deep and well-drained
soils, but in some of the soils bedrock is at a depth of 20
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to 40 inches. The soils in this wildlife group are in the
Bickmore, Broad, Elzinga, Lucky Star, Manila, Maughan,
Obray, Picayune, Smarts, and Yeates Hollow series.
These soils are dominantly on north- and east-facing
mountain slopes. They have a surface layer of silt loam
or loam and gravelly, cobbly, or stony clay loam and loam.
The underlying layers are very gravelly loam, very cobbly
clay loam, and loam. Included are soils that have a surface
layer and, underlying layers of clay. Slopes range from 10
to 70 percent but most commonly are 25 to 60 percent.

The average annual precipitation ranges from 16 to 28
inches. The water-supplying capacity is 9 to 21 inches,
except in the Broad soils, where it is 6.5 to 8 inches.
Mean annual temperature ranges from 38° to 45° F., and
the frost-free period is 70 to 100 days. Generally, the
native vegetation is maple, oakbrush, aspen, snowberry,
chokecherry, serviceberry, sagebrush, yellowbrush, blue-
bunch wheatgrass, mountain brome, and other grasses
and forbs. Vegetation on the Bickmore soils is mainly
Douglas-fir and alpine fir.

Important wildlife species are bobcat, cottontails,
desert bighorn sheep, ground squirrels, mule deer, song-
birds, woodchuck, and some bald eagles.

WILDLIFE SUITABILITY GROUP 3232

The only soil in this group is Thiokol silt loam, low rain-
fall, 0 to 1 percent slopes. It is a deep, well-drained soil and
is on broad, nearly level lake terraces in an area south-
west of the town of Snowville. This soil has underlying
layers of silt loam or loam.

The average annual precipitation ranges from 8 to 11
inches, and the water-supplying capacity is 6 to 8 inches.
Mean annual temperature ranges from 45° to 46° F., and
the frost-free period is 85 to 100 days. This soil is used for
range. The native vegetation is mainly sagebrush but
ifnc%)udes squirreltail, winterfat, dwarf rabbitbrush, and
orbs. '

Important wildlife species are antelope, black-tailed
jackrabbit, coyote, and sage grouse.

WILDLIFE SUITABILITY GROUP 3242

This group consists of deep, well-drained to excessively
drained soils on lake terraces, alluvial fans, terrace escarp-
ments, mountain foot slopes, and mountains. These soils
are in the Abela, Bingham, Blue Star, DeJarnet, Hupp,
Kapod, Kilburn, Middle, Munk, Pomat, Sandall, San-
pete, Sheeprock, Sterling, Thiokol, Wasatch, and Wheelon
series; the Blue Star series, gravelly subsoil variant;
and the Eccles series, sandy variant. Nearly all the soils
are deep, but the Sandall soils are underlain by bedrock
at a depth of 20 to 40 inches. Generally, soils in this
group have a surface layer of gravelly, cobbly, or stony
silt loam or loam and underlying layers of very gravelly
or cobbly clay loam to loamy sanci, Some of the soils,
however, have a surface layer and underlying layers of
silt loam or loam. Slopes range from 1 to 70 percent but
mainly are 1 to 20 percent.

Average annual precipitation generally ranges from 11
to 18 inches, though in areas of Thiokol soils it ranges from
8 to 11 inches. Water-supplying capacity is mainly 7. to
11 inches, but in some of the soils 1t is as low as 4 to 6
inches. Mean annual air temperature ranges from 45° to

52° F. The frost-free period generally is 100 to 150 days,
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but for the Thiokol soils the period is 85 to 100 days.
Vegetation consists mainly of bluebunch wheatgrass,
Great Basin wildrye, sand dropseed, sagebrush, yellow-
brush, bitterbrush, and forbs. Vegetation on the Sandall
soils is dominantly juniper.

Important wildlife species are black-tailed jackrabbit,
chukar, cottontails, mourning dove, and songbirds.

WILDLIFE SUITABILITY GROUP 3323-1

This group consists of deep, moderately well drained to
poorly (%ra.ined soils on low lake terraces, alluvial fans, and
flood plains. These soils are in the Airport, Bram, Fridlo,
Greenson, Kirkman, Lasil, Magna, and Stokes series.
The surface layer is silt loam, loam, or silty clay loam,
and the underlying layers are mainly silty clay loam or
silty clay and some loam or silt loam. Slopes are 0 to 2
percent.

The average annual precipitation ranges from 11 to 16
inches. Mean annual temperature ranges from 46° to
52° F., and the frost-free period is 100 to 150 days. These
soils are slightly to moderately affected by salts and mod-
erately to strongly affected by alkali. The water-holding
capacity is 9 to 12 inches, but the water available to
plants is reduced because of the salt content. Depth to the
. water table ranges from 18 to 48 inches where the soils are
not drained. Some areas have been leveled, drained,
and reclaimed and are used for irrigated crops and irrigated
pasture. The vegetation in noncultivated areas is grease-
wood, shadscale, alkali sacaton, saltgrass, Great Basin
wildrye, annual mustard, and forbs.

Important wildlife species are black-tailed jackrabbit,
California _quail, mourning dove, muskrat, ring-necked
pheasant, California gull, and songbirds.

WILDLIFE SUITABILITY GROUP 4343

This group consists of well-drained to excessively
drained soils that are maeinly on south- and west-facing
mountain slopes, terrace escarpments, and mountain
foot slopes. These soils are in the Agassiz, Etil, Foxol, Pass
Cenyon, Promo, Richmond, Wasatch, and Wheelon
series; the Wasatch and Wheelon variants; and Rough
broken land, Stony alluvial land, and Very stony land.
These soils are shallow with bedrock at a depth of less
than 20 inches, extremely stony, very droughty, or very
steep. They are cobbly, gravelly, or stony and have
textures that range from clay to sandy loam. Included in
this group are the Etil soils that are loamy sand to fine
sand throughout and are on low terraces. Slopes range
from 1 to 70 percent.

The average annual precipitation ranges from 8 to 26
inches. Mean annual temperature ranges from 40° to
52° F. The native vegetation is mainly oakbrush, maple,
and juniper but includes bluebunch wheatgrass, Great
Basin wildrye, squirreltail, sand dropseed, sagebrush, and
yellowbrush.

Important wildlife species are desert bighorn sheep,
ground squirrels, mourning dove, mule deer, and wood-
chuck.

* WILDLIFE SUITABILITY GROUP 4424-1

This group consists of poorly drained to somewhat
poorly drained soils on flood plains, low lake terraces, and
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lake plains. These soils are in_the Airport, Arave, Gooch,
Lasil, Lakeshore, Logan, Payson, Placeritos, Pogal,
Refuge, Saltair, and Woods Cross series. Slopes most .
commonly are less than 1 percent. The surface layer and
underlying layers are silty clay loam and sandy loam. Also
included are Fresh water marsh and Playas. Fresh water
marsh is in natural depressions and ponds and is covered
by water most of the year. Playas are nearly barren and
very salty and are on lake plains bordering the Great
Salt Lake.

The average annual precipitation ranges from 11 to 16
inches. Mean annual temperature ranges from 46° to 52°
F., and the frost-free period is 100 to 150 days. Soils in
this group are moderately to very strongly affected by
salts and alkali. Their water-holding capacity is 9 to 12
inches, but the water available to plants is only about 3 to
8 inches because of the high salt content. Depth to the
water table generally ranges from 20 to 30 inches in
areas where the soils are not drained, but in some places
the water table is at or near the surface for most of the
year. The native vegetation generally is saltgrass, alkali
sacaton, greasewood, foxtail, and forbs. Some areas are
nearly barren or have only a sparse cover of pickleweed.

Important wildlife species are beaver, white pelican,
California gull, ducks, geese, shore birds, and songbirds.

WILDLIFE SUITABILITY GROUP 4434

This group consists of deep, well-drained soils on low
lake plains and lake terraces. These soils are in the Bram,
Drum, Harding, Mellor, Palisade, and Uffens series.
The surface layer is silt loam, and the underlying layers
are silty clay, silty clay loam, or very fine sandy loam.
Slopes range from 0 to 10 percent but most commonly are
0 to 2 percent.

The average annual precipitation ranges from 6 to 11
inches, and the water-supplying capacity is 4 to 8 inches.
Mean annual temperature ranges from 47° to 52° F., and
the frost-free period is 90 to 130 days. The soils in this
group are moderately to strongly affected by salts and
alkali. These soils are used for range. Vegetation is
greasewood, shadscale, rubber rabbitbrush, pickleweed,
squirreltail, winterfat, annual mustard, some sagebrush,
and forbs.

Important wildlife species are antelope, black-tailed
jackrabbit, ground squirrels, cottontails, and shore birds.

WILDLIFE SUITABILITY GROUP 4444

This group consists of Borrow pits, Gravel pits, Gullied
land, Rock land, and Rock outcrop. These land types are
either very shallow soils, or occur on very steep slopes or
on escarpments, or are subject to very active erosion.
Some areas are exposures of bare bedrock. The bottoms of
Gravel and Borrow pits are nearly level, but slopes range
from 3 to 25 percent in Gullied land and are more than 70
percent or are nearly sheer cliffs in areas of Rock outcrop.

Vegetation varies widely with each land type. Annual
weeds and willows commonly grow in Borrow pits and
Gravel pits. Sagebrush, sweetclover, and some grasses are
found in Gullied land. Rock land supports scattered
shrubs and some grasses, but Rock outcrop is barren.

These areas support little wildlife, but wildlife species
that may be found are bald eagle, ring-necked pheasant,
and songbirds.



142
Engineering Uses of the Soils °

This section is useful to those who need information
about soils used as structural material or as foundation
upon which structures are built. Among those who can
benefit from this section are planning commissions, town
and city managers, land developers, engineers, contrac-
tors, and farmers.

Among properties of soils highly important in engineer-
ing are permeability, shear strength, compaction charac-
teristics, soil drainage condition, shrink-swell potential,
grain size, plasticity, and soil reaction. Also important are
depth to the water table, depth to bedrock, and soil slope.
These properties, in various degrees and combinations,
affect construction and maintenance of roads, airports,
pipelines, foundations for small buildings, irrigation sys-
tems, ponds and small dams, and systems for disposal of
sewage and refuse.

Information in this section of the soil survey can be

helpful to those who—

1. Select potential residential, industrial, commer-
cial, and recreational areas.

2. Evaluate alternate routes for roads, highways,
pipelines, and underground cables.

3. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation systems,
ponds, terraces, and other structures for con-
trolling water and conserving soil.

5. Correlate performance of structures already built
with properties of the kinds of soil on which they.
are built to predict performance of structures on
the same or similar kinds of soil in other locations.

6. Predict the trafficability of soils for cross-country
movement of vehicles and construction .equip-
ment. '

" 7. Develop preliminary estimates pertinent to con-
struction in a particular area.

Most of the information in this section is presented in
tables 4, 5, and 6. Table 4 shows estimated soil properties
significant in engineering. Table 5 gives interpretations
for various engineering uses. Table 6 lists results of engi-
neering laboratory tests on soil samples.

This information, along with the soil map and other
" parts of this publication, can be used to make interpreta-
tions in addition to those given in tables 4 and 5, and it
also can be used to make other useful maps.

This information, however, does not eliminate the need
for further investigations at sites selected for engineering
works, especially works that involve heavy loads or that
require excavations to depths greater than those shown
in the tables, generally depths greater than 6 feet. Also,
inspection of sites, especially the small ones, is needed
because many delineated areas of a given soil mapping
unit may contain small areas of other kinds of soil that
have strongly contrasting properties and different suit-
abilities or limitations for soil engineering.

Some of the terms used in this soil survey have special
meaning to soil scientists that is not known to all engi-
neers. The Glossary at the back of this survey defines
‘many of these terms commonly used in soil science.

8 WiLLiam D. Gopparp, engineer, Soil Conservation Service,
assisted in preparing this section.
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Engineering soil classification systems

The two systems most commonly used in classifyin
samples of soils for engineering are the Unified soﬁ
classification system, developed by Dr. Arthur Casagrande
of Harvard {Injversity for the Corps of Engineers
during World War II, and the AASHO classification
system, adopted by the American Association of State
Highway Officials.

In the Unified system (6, 14) soils are classified ac-
cording to particle-size distribution, plasticity, liquid
limit, and organic matter. Soils are grouped in 15 classes.
There are 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. This system is used by the U.S. Corps of Engineers,
the U.S. Bureau of Reclamation, and the Soil Conserva-
tion Service.

The AASHO system (1) is used to classify soils accord-
ing to those properties that affect use in highway con-
struction and maintenance. In this system, a soil is placed
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. %n group A-1 are gravelly soils of high
bearing strength, or the best soils for subgrade (founda-
tion). At the other extreme, in group A-7, are clay soils
that have low strength when wet and that are the poorest
soils for subgrade. Where laboratory data are available
to justify a further breakdown, the A-1, A-2, and A-7
groups are divided as follows: A-l-a, A-1-b, A-2-4,
A-2-5 A-2-6, A-2-7, A-7-5, and A-7-6. As additional
refinement, the engineering value of a soil material can
be indicated by a group:index number. Group indexes
range from 0 for the best material to 20 or more for the
poorest. The AASHO classification for tested soils, with
group index numbers in parentheses, is shown in table 6;
the estimated classification, without group index numbers,
is given in table 4 for all soils mapped in the survey area.

Estimated soil properties significant in engineering
Table 4 gives estimates of soil properties that are
significant in engineering. These estimates are made for
typical soil profiles, by layers sufficiently different to have
different significance for soil engineering. The estimates
are based on field observations made in the course of
mapping, on test data for these and similar soils, and on
experience with the same kind of soil in other counties.
The meaning of hydrologic groups shown in table 4
may not be familiar to some persons who use this survey.
These data are used in estimating the total volume and
peak runoff that can be expected from storms of a given
amount and intensity. The data are useful in planning
measures to control water. In group A are coarse textured
and moderately coarse textured soils that transmit water
through their profile at a rapid rate. These soils absorb
the precipitation that falls in most storms, and they have
the highest rate of infiltration, even when they are
thoroughly wet, and the lowest runoff potential.

In group B are the moderately coarse textured to mod-
erately fine textured, deep or very deep soils that transmit
water through their profile at a moderate rate. These soils
have a moderate runoff potential.
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In group C are the moderately coarse textured to fine-
textured, deep to shallow soils that transmit water through
their profile at a slow rate. These soils have a high runoff
potential. ,

In group D are the medium-textured, moderately fine
textured, and fine textured soils. Some soils in this group
have a high water table, some have a thin mantle of soil
over impervious material, some have a surface layer
consisting of impervious material, and some are very deep.
Soils in group D have the highest runoff potential of any
soils in the survey area.

Depth to seasonal high water table is the distance from
the surface of the soil to the highest level that ground
water reaches in the soil in most years. :

Depth to bedrock is the distance from the surface of
the soil to the upper surface of the rock layer.

Soil texture is described in table 4 in the standard terms
used by the Department of Agriculture. These terms take
into account relative percentages of sand, silt, and clay in
soil material that is less than 2 millimeters in diameter.
“Loam,” for example, is soil material that contains 7 to
27 percent clay, 28 to 50 percent silt, and less than 52
percent sand. If the soil contains gravel or other particles
coarser than sand, an appropriate modifier is added; for
example, “gravelly loamy sand”. “Sand,” “silt,” “clay,”
and some of the other terms used in USDA textural classi-
fication are defined in the Glossary at the back of this soil
survey.

Permeability is that quality of a soil that enables it to
transmit water or air. It is estimated on the basis of those
soil characteristics observed in the field, particularly
structure and texture. The estimates in table 4 do not
take into account lateral seepage or such transient soil
features as plowpans and surface crusts.

Available water capacity is the ability of soils to hold
water for use by most plants. It is commonly defined as the
difference between the amount of water in the soil at field
capacity and the amount at the wilting point of most crop
plants. '

Reaction is the degree of acidity or alkalinity of a soil,
expressed in pH values. The colorimetric method was used
to determine the pH values.

Salinity refers to the amount of soluble salts in the soil.
It is expressed as the electrical conductivity of the satura-
tion extract, in millimhos per centimeter at 25° C. Salinity
affects the suitability of a soil for crop production, its sta-
bility when used as construction material, and its cor-
rosiveness to metals and concrete.

Shrink-swell potential is the relative change in volume
to be expected of soil material with' changes in moisture
content; that is, the extent to which the soil shrinks as it
dries out or swells when it gets wet. Extent of shrinking
and swelling of soils causes much damage to building
foundations, roads, and other structures. A high shrink-
swell potential indicates a hazard to maintenance of struc-
tures built in, on, or with material having thisrating.

Interpretations of engineering properties

The estimated interpretations in table 5 are based on
the engineering properties of soils shown in table 4, on
test data for soils in this survey area and others nearby or
adjoining, and on the experience of engineers and soil
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scientists with the soils of Box Elder County. In table 5,
ratings are used to summarize limitation or suitability of
the soils for all listed purposes other than for pond reservoi-
areas; embankments, dikes, and levees; drainage of crop-
land and pasture; irrigation; and terraces and diversions.
For these particular uses, table 5 lists soil features that
should not be overlooked in planning, installation, and
maintenance.

Soil limitations are indicated by the ratings slight,
moderate, and severe. Slight means that soil properties
are generally favorable for the rated use, or in other words,
that limitations are minor and easily overcome. Moderate
means that some soil properties are unfavorable but can
be overcome or modified by special planning and design.
Severe means that soil properties are so unfavorable and so
difficult to correct or overcome as to require major soil
reclamation and special designs.

Soil suitability is rated by the terms good, fair, and
poor, which have, respectively, meanings approximately
parallel to the terms slight, moderate, and severe.

Following are explanations of some of the columns in
table 5.

Septic tank absorption fields are subsurface systems of
tile or perforated pipe that distribute effluent from a septic
tank into natural soil. The soil material at a depth between
18 inches and 6 feet is evaluated. The soil properties con-
sidered are those that affect both absorption of effluent
and construction and operation of the system. Properties

- that affect absorption are permeability, depth to water

table or rock, and susceptibility to flooding. Slope is a
soil property that affects difficulty of layout and construe-
tion and also the risk of soil erosion, lateral seepage, and
downslope flow of effluent. Large rocks or boulders increase
construction costs. Ratings are based on a tile depth of 2
feet. If the septic tank 1s from a basement, the rating
should be one class lower if a high water table or a restric-
tive layer is present. '

Sewage lagoons are shallow ponds constructed to hold
sewage within a depth of 2 to 5 feet long enough for
bacteria to decompose the solids. A lagoon has a nearly
level floor, and sides, or embankments, of compacted
soil material (4). The assumption is made that the embank-
ment is compacted to medium density and the pond is
protected from flooding. Properties are considered that
affect the pond floor and the embankment. Those that
affect the pond floor are permeability, organic matter,
and slope, and, if the floor needs to be leveled, depth to
bedrock becomes important. The soil properties that
affect the embankment are the engineering properties of
the embankment material as interpreted from the Unified
soil classification system and the amount of stones, if any,
that influence the ease of excavation and compaction of
the embankment material.

Local roads and streets, as rated in table 5, have an all-
weather surface expected to carry automobile traffic all
year. They have a subgrade of underlying soil material;
a base consisting of gravel, crushed rock, or soil material
stabilized with lime or cement; and a flexible or rigid
surface, commonly asphalt or concrete. These roads are

-graded to shed water and have ordinary provisions for

drainage. They are built mainly from soil at hand, and
most cuts and fills are less than 6 feet deep.
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SOIL SURVEY

TABLE 4.—Estimated sotil properties

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soils. The soils in
referring to other series that appear in the first column of this

Depth to— Classification
Depth
Hy- from
Soil series and map symbols dro- surface
logic of
group Water Bed- typical USDA texture Unified
table rock profile
Inches Inches Inches
Abela: ABE, AEE oo oooao- B 60+ 60+ Gravelly loam_______.___ SC, SM, or GM
28-60 | Very gravelly loam_.___.__ GM or GC
*Agassiz: AGG_ oo _________ D 60| 14-19 0-19 | Cobbly or very cobbly GM or ML
For Picayune part, see Picayune loam.
geries. 19 | Fractured limestone.
Airport
A0, AP cm oo D 26-40 60 0-60 | Stratified silt loam, ML or CL
(undrained) silty clay loam, and
fine sandy loam.
AT e e D 40-60 60+ 0-60 | Stratified silt loam and ML or CL
(drained) silty clay loam.
Anty: AtB, AMD___ ... B 60+ 60+ 0-26 | Fine sandy loam__...._. ML or SM
26-62 | Sandy loam to loamy SM
fine sand.
Arave: AV cccea- D 12-30 60+ 0-60 | Silty clay loam_______..__ CL
Bickmore: BCG_ oo C 60| 36-40 0-10 | Loam_. . _....__. SM
10-22 | Gravelly silty clay GM, GC, ML,
loam. or CL
22-39 | Very gravelly loam______ GM or GP-GM
39 | Fractured limestone.
Bingham: BdB, BeB, BeD.._._._____._. B 60-- 60 0-7 | Gravelly loam_____..... ML or GM
7-21 | Gravelly clay loam_.._._. GM or ML
21-31 | Very gravelly loam______ GM or GP-GM
31-60 | Very gravelly loamy sand_| GP-GM
Blue Star: BgE, BLGac oo B 60+ 60+ 0-10 | Gravelly loam._____..... GM or SM
10-37 | Gravelly sandy loam._.... GM
37-60 | Gravelly sand________.__ GP-GM or GM
Blue Star, gravelly subsoil variant: BhD_[ B 60+ 60+ 0-19 | Gravelly loam_.__.______ GM or SM
19-60 | Very gravelly loamy sand.{ GP or GP-GM
Borrow pits: Bp.
oo variable to estimate.
Bram: BR._ .. B 2 604 60+ 0-5 Silt loam - - oo ML
5-64 | Siltloam.__ ..o ._. ML
*Broad: BSE, BSG, BTG, BUG, BVG._.| C 604| 30-40 0-9 Cobbly loam____________ ML or CL
For Manila part of BTG, Middle part 9-22 | Gravelly clay loam.____. CL
of BUG, and Smarts part of BVG, 22-36 | Very gravelly clay loam..| GC
see their respective series. 36 | Fractured sandstone.
Collett: Comeo . C 30-40 60-- 0-14 | Silty clay loam__________ CL
(undrained)
40-60 14-23 | Silty 8y oo oooemeoo CL
(drained) 23-66 | Silty clay loam._.________ CL
*Collinston: CwD._ .o __.__ C 60+ 60+ 0-72 | Silt loam .. oo _. --| ML
For Wheelon part, see Wheelon
series.

See footnotes at end of table,
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significant in engineering

such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for
table. The sign >> means more than ; the sign < means less than)

Classifica~ Percentage less than 3 inches
tion—Con. Percent- passing sieve—
age Available Shrink-
larger Permea- water Reaction Salinity swell
than No. No. No. No. bility [ capacity potential
AASHO 3 4 10 40 . 200
inches 4.7 2.0 (0.42 (0.074
mm.) mm.) mm.) mm.)
In. per hr, In. per in. pH Mmbhos. per em.
of soil at 5° C.
A-1, ﬁ_‘f’ 0-10 | 40-85 30-70 25-65 15-50 2.0-6.0 0.06-0.09 | 7.9-9.0 None to low. .| Low.
or A-
A-1 10-70 | 40-60 30-50 25-45 15-25 2.0-6.0 0. 06-0. 09 | 8.5-9.0+| None_.._.____ Low.
A4 30-60 | 65-85 60-80 55-75 40-60 0.6-2.0 ) 0.10-0.16 | 7.4-8. 4 None_____..___ Low.
A-dor A-6 | _________|._______ 100 | 95-100 | 75-95 | 0. 06-0. 2 0.17-0.20 | 7.9-9. 0+ Low 11;;0 mod- | Moderate.
erate.
A-dor A6 | __.___|._______ 100 | 95-100 [ 75-95 0.06-0.2 | 10.11-0. 15 9.0+| High____.____ Moderate.
A-4 | . 100 | 70-95 | 40-60 2.0-6.0 | 0.13-0.16 | 7.4-9.0 None________ Low.
A-4 . 100 | 70-95 35-50 2.0-6.0 0.11-0. 14 | 8. 5-9. 0 None___._____ Low.
A-6or A-7 || .. __. 100 | 90-100 | 80-85 0.2-0.6 | 10.05-0.13 | 7.9-9. 0+ Mﬁglelll‘ate to Moderate.
igh.

A4 0-10 | 85-100 | 70-90 65-85 | 40-50 0.6-2.0 0.11-0.15 | 6.6-7.3 None..__._.__ Low.
A-4 or A-6 20-30 70-90 50-75 | 45-70 | 40-60 0.6-2.0 i 0.11-0.15 | 6.6-7. 3 None_._.__._ Low.
A-1 35-50 | 30-50 | 20-40 15-40 10-25 2.0-6.0 | 0.08-0.10 | 6.6-7.8 None___._.__ Low.
A-4 0-15 | 65-90 | 60-90 | 45-70 | 40-65 2. 0—6..0 0.12-0.14 | 7. 4-8. 4 None_____._. Low.
A-4or A-6 0-15 | 50-80 | 45-70 | 40-70 | 35-60 2.0-6.0{ 0.09-0.10 | 7.4-8. 4 None_._._.___ Moderate.
A-1 15-45 | 40-50 | 20-40 | 20-35 10-25 2.0-6.0| 0.05-0.07 | 8 5-9.0 None_.___._._ Low.
A-1 15-45 | 30-50 20-40 15-25 5-10 >6.0 0.05-0.07 | 8 5-9.0 None..._.___ Low.
A-2o0r A-4 |.____.____. 60-90 50-70 | 45-60 | 30-50 2.0-6.0| 0.12-0.16 | 7.9-8. 4 None_..___._ Low.
A-lor A2 |_________. 60-90 50-70 | 30-60 15-20 >6.01 0.07-0.10 | 7.9-9.0 None___.____ Low.
A-lor A-2 |.________._ 50-80 | 35-70 | 30-50 5-25 >6.0| 0.06-0.09 | 7.9-9.0 | None________ Low.
A-2o0rA-4 |_________. 60-90 | 55-85 45-75 30-50 2.0-6.0 | 0.12-0.16 | 7.4-8. 4 None___._._._ Low.
A-1 .. 50-80 | 20-45 15-40 0-10 >6.0| 0.03-0.06 | 7.9-9.0 | None________ Low.
A-4 |l 100 | 95-100 | 75-95 0.6-2.0 [ 0.15-0.20 | 7. 9-9. 0+| None to low__| Low.
A-4 | |llilll. 100 | 95~100 | 75-95 0.2-0.6 '20. 05-0. 20 | 8 5-9. 0+| Low to high___| Low.
A-4 or A-6 5-30 | 70-95 | 65-90 60-80 | 50-60 0.6-2.0 0.12-0.15 | 6.6-7.8 | None._____._. Low.
A6 or A7 30-40 | 65-75 60-70 | 55-65 50-60 0.6~2.0 | 0.12-0.15 | 7.4-8.4 | None________ Moderate.
A-2 35~75 | 40-60 30-50 | 25-40 | 20-35 0.6-20( 0.09-0.12 | 7.9-9.0 | None_ __._.___ Low.
A-Bor A~7 | _|.____._. 100 | 95-100 | 85-100 | 0. 06-0.2 | 0.17-0.19 | 7.9-9.0 | None.... ... High.
A-T || 100 | 95-100 | 90-100 | 0. 06-0.2 | 0.18-0.20 | 7.9-9.0 | None. .. .__. High.
A-6or A-7 | ________ | ___ .. 100 | 95-100 | 85-100 | 0.20-0.6 | 0.17-0.19 | 8. 5-9. 04| None.. . ... High.
A-¢ || 100 | 95-100 | 75-90 0.6-2.0 | 0.17-0.20 | 7. 4-9. 04| None.___.__. Low.
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TasLE 4.—Estimated soil properties
Depth to— Classification
Depth
Hy- from
Soil series and map symbols dro- surface
logic of
group Water Bed- typical USDA texture Unified
table rock profile
Inches Inches - Inches
Cudahy: Cyocoooooo i D 20-30 |323-40 — Silt loam_ - __...______._ ML
29-44 | Lime-cemented hardpan._|_______.________
44-60 | Silty clay loam._________ CL
Dagor: DaBoo-o e B 60+ 60+ 0-60 | Loam_ ... _________ ML
DeJarnet: DgB,DgD_ .. B 60+ 60+ 0-10 | Gravelly silt loam____.__ ML or GM
10-60 | Very gravelly loam______ GM or GP-GM
Draper: DrA - C 30-42 60+ 0-60 | Loam. ..o ______ ML or CL
Drum: DU e C 60+ 604~ 0-36 | Silt loam._ ... __________ ML
36-60 | Silty clay loam.___.__.____ CL
Eccles: EcA, EcB, EcDo oo . B 60+ 60+ 0-62 | Fine sandy loam________ SM or ML
Eccles, sandy variant: EIB._._......__. B 60+ 60+ 0-64 Lolamy sand and sandy SM
oam.
*Elginga: EMF, ENF . . ___ B 604 60+ 0-24 | Siltloam___.______.___ ML
For Agassiz part of EMF and 24-53 | Very gravelly silt loam___| GM
Maughan part of ENF, see 53-64 | Gravelly clay loam______ GC or CL
Agassiz and Maughan series.
BEtil: ETBe oo eeeeeem e A 24-60- 60-+ 0-5 | Loamysand__.____..___ SM
560 | Sand._._ .. __ SP-SM or SM
Fielding: Fd, Feoo oo B 45-601- 60 0-66 Sillt loam or silty clay ML or CL
oam.
Forsgren: FgB, FgD, FgE . .. - C 60 60+ 0-8 | Siltloam.__ .. __o.___._. CL or ML
8-52 | Silty clay or silty clay CL
loam.
52-66 | Silt loam.___.__________ CL or ML
*Foxol: FHG, FRG_ . oo D 60| 14-20 0-13 | Gravelly loam______..___ GM .
For Elzinga part of FHG, see 13-17 | Very gravelly loam___._. GM or GP-GM
Elzinga series. Rock outcrop 17 | Fractured quartzite.
part of FRG is too variable to
estimate.
Francis: FsB._ - A 60+ 60+ 0-60 | Loamy finesand_.____... SM
Fresh water marsh: FT.
Too variable to estimate.
Fridlo:
FU e e e e C 504 60+ 0-29 | Silt loam or silty clay CL or ML
loam.
29-60 | Silty clay loam.___.._--- CL
FV e o e o e C 30-50 60+ 0-60 | Silt loam or silty clay CL or ML
(undrained) loam.
50
(drained)
Gemson: GcD, GeE, GEE_ .. ___.__ Cc 60+ 60+ 0-74 | Silty clay loam or silty CL

Rock land part of GEE is too
variable to estimate.

See footnotes at end of table.

clay.
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0. 06-0. 2

Classifica- Percentage less than 3 inches
tion—Con. Percent- passing sieve—
age Available Shrink-
larger Permea- water Reaction Salinity swell
than No. No. No. No. bility capacity potential
AASHO 3 4 10 40 200
inches 4.7 (2.0 (0.42 (0.074
mm.) mm.) mm.) mm.)
In. per hr. In. per in. pH Mmhoa&éper cm.
of 8oil at 26° C.
A4 || . 100 | 95-100 | 75-90 0.6~2.0 0.16-0.19 | 7.9-8. 4 None to low_.| Low.
________________________________________________________ <0.06 {____________| 7.9-8.4 None.
A6 | |o_._ 100 | 95-100 | 80-95 0.6-2.0 |_______._._._ 7.9-8 4 None_..___._. Moderate.
A-4 | _______ 90-100 | 85-100 | 75-95 50-60 0.6-2.0 0.17-0.19 | 7.4-8. 4 None..___.__ Low.
A4 0-10 | 55-70 50-70 45-65 40-60 0.6-2.0 | 0.12-0.15 | 6.6-8. 4 None_..____. Low.
A~-1or A-2 10-25 | 25-55 20-45 30-40 10-30 0.6-2.0 0.07-0.11 | 6.6-9.0 None..__.___ Low.
A-dor A-6 | _______j________ 85-100 | 80-100 | 50-70 0.6-2.0 0.15-0.18 | 7.9-8. 4 None._______ Moderate.
A-4 ... 100 | 95-100 | 75-95 0.6~2.0 | 10.07-0. 11 | 8. 5-9. 04| Moderate to Low to
very high. moderate.
A-6 || _._. 100 | 95-100 | 80-95 0.2-0.6 | 10.03-0. 11 | 8. 5-9. 0+ Moderate to Moderate.
_ very high.
A-4 .. 95-100 | 70-85 40-55 2.0-6.0 0.12-0.15 | 7. 9-9. 0+| None to low__| Low.
A-2o0r A-4 | __._____ |\ ____ 95-100 | 65-90 30-45 >6.0 0.08-0.10 | 7. 9-9. 0+ None.___.____ Low.
A4 ... 100 | 70-90 65-85 50-70 0.6-2.0| 0.15-0.18 | 5.6-6. 5 None.._______ Low.
A-2 3045 | 40-50 30-40 30-40 25-35 0.6-2.0 0. 09-0. 12 | 5. 6-6. 5 None_____.___ Low.
A-6 or A-7 25-65 | 55-70 50-65 45-60 | 35-55 0.6-2.0 | 0.11-0.14 | 5.6-6. 5 None__.______ Low.
A-2 . 90-100 | 50-80 15-30 >6.0{ 0.06~0.09 | 7.9~9.0 Low to Low.
moderate.
A-20r A-3 | ________|o_.___. 90-100 | 50-75 5-15 >6.0| 0. 06-0.09 | 7.9-9. 0+| Low to Low.
moderate.
A-4, A-6,0r |.________.____.__ 100 | 95-100 | 75-95 0.6-2.0 | 0.17-0.20 | 7.4-9. 04| None________ Low to
-7 moderate.
A-dorA-6 | _________|..______ 100 | 90-100 | 75-95 0.6-2.0 | 0.17-0.20 | 6.6-7. 8 None___.____ Moderate.
A-T . 100 | 95-100 | 85-95 0. 06-0. 2 0.17-0. 20 | 6. 6-8. 4 None.__..___ High.
A-4or A-6 | _________|.___._.._ 100 | 90-100 | 75-95 | 0.06-0.2 | 0.17-0.20 | 7.9-9.0 | None_.______ Moderate.
A-2 0-25 | 50-70 40-65 55-60 25-35 0.6-2. 0 0.08-0.11 | 6. 1-6. 5 None._______ Low.
A-1or A-2 40-85 | 25-60 15-50 15-45 10-30 0.6-2. 0 0.07-0.10 | 6. 1-6. 5 None___.____ Low.
A-2 . 100 | 50-75 15-35 >6.0 0.06-0.09 | 6.6-7. 8 None. __._.__ Low.
A-dorA-6 | _________|._______ 100 | 95-100 | 80-100 | 0.06-0.2 | ' 0. 13~0. 16 | 7. 9-9. 0+4] Low to Moderate.
) moderate.
A-6 || 100 | 95-100 | 80-100 | 0. 06~0.2 | 1 0. 06-0. 10 | 8 5-9. 0+ Mﬁderate to Moderate.
igh.
A-dor A6 |._________|{._____.__ 100 | 85-100 | 80-100 | 0.2-0.6 0.15-0.18 | 7.9-9.0+| Low_________ Moderate.
A-7 0-5 90-100 | 90-100 | 85-100 | 80-95 0.17-0.20 | 6.6-9. 0+| None_.._.____ Moderate to

high.
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TABLE 4.—Estimated soil properties
Depth to— Classification
Depth
Hy- from
Soil series and map symbols dro- surface
logic ()
group Water Bed- typical USDA texture Unified
table rock profile
Inches Inches Inches
Gooch: Gh ..o s D 60 - Silt loam - oo ML
30-65 | Silty clay loam___.__.___ ML or CL
*Goring: GLE. .. C 60+ 60+ 0-18 | Clayloam____._._.______. ML or CL
For Yeates Hollow part, see Yeates i 18-48 | Clay__ .o oocoo o ___ CL or CH
Hollow series. 48-60 | Gravelly clay .. __._____. CL
Goring, brown subsoil variant: GM_____| C 60+ 60+ 0-22 | Loam _ .o oo __. ML
~22=54"| Silty clay oo CL.or CH
54-68 | Clay loam______._______ CL
Gravel pits: Gp.
0o variable to estimate.
Greenson:
Gl oo e o e eeeeme C 30-48 60+ 0-39 | Siltloam - ____.__._____ ML
(undrained) 39-64 | Stratified silty clay and CL or ML
fine sandy loam.
GS o o o e cecececaea C 48+ 60+ 0-34 | Siltloam _________.__.__. ML or CL
(drained)
34-66 | Silty elay_ . _._____. CL or ML
Gullied land: G U.
Too variable to estimate.
Hansel: HaA, HaB, HaD_..__._._____._ C 60+ 60+ 0-62 | Silt loam or silty clay | CL or ML
loam.
Harding: HD__.__ .. .. D 60+ 60+ 0-5 | Siltloam __.__._________ ML
5-19 | Silty clay-c——_ ... CL or CH
19-64 | Siltloam .. ____________ ML
*Hendricks: HeB, HeD, HeE, HkD . ____ B 60+ 60+ 0-11 | Siltloam « oo oo cooeoo - ML
For Kearns part of HkD, see 11-67 | Silty clay loam____._____. CL
Kearns series.
Honeyville: Ho__ . _ . _ ... C 30-44 604 0-64 | Silty clay loam__________ CL
(undrained)
44-60
(drained)
Hupp: HpB, HpD, HuC, HuD ._._.___. B 60+ 60+ 0-18 | Gravelly silt loam _______ GM or ML
18-60 | Very gravelly silt loam...| GM or ML
James Canyon: JaA ... .o .. ___ B 30-36 50+ 0-35 | Loam oo oeeeo_ . ML
(undrained)
40 35-60 | Gravelly loam and GM
(drained) gravelly sandy loam.
Kapod: KaE_____ .. ____ B 60+ 60+ 0-13 | Stony loam_ __ ... ..___ GM
13-65 | Very cobbly sandy clay GM or GC
: loam or very
gravelly loam.
*Kearns: KeB, KeC, KeD, KeE, KgD___.[ B 604 60+ 0-76 | Silt loam and loam._____{ ML or CL
For Stingal part of KgD, see
Stingal series.

See footnotes at end of table,
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Classifica- Percentage less than 3 inches
tion—Con. Percent- passing sieve—
age Available Shrink-
larger Permea- water Reaction Salinity swell
than No. No. No. No. bility capacity potential
AASHO 3 4 10 40 200
inches (4.7 (2.0 (0.42 (0.074
mm.) mm.) mm.) mm.)
In. per hr. In. per in. pH Mmhoa;soper em.
of soil at 26° C.
A4 | |e._. 100 | 90-100 | 70-85 0.2-0.6 | 10.10-0.13 | 8 5-9. 04 Moderate to Moderate.
igh.
A-dorA-6 | _._______|._._____ 100 | 95-100 | 70-85 0.06-0.2 | 10.10-0.13 | 8 5-9. 0+ Mﬁdeﬁ‘ate to Moderate.
igh.
A-dorA-6 |_._.______|.______. 95-100 | 90-100 | 75-85 0.2-0.6 0. 18-0.21 | 5. 6-6. 5 None__.___._ Moderate.
A-6or A-7 | .| ___. 95-100 | 90-100 | 85-100 | 0. 06-0. 2 0.17-0.20 | 5. 6-6. 5 None___._____ High.
A-6 or A-7 0-45 | 65-85 60-80 | 60-80 | 50-75 0. 06-0. 2 0.18-0.21 | 5.6-6. 5 None___.___. High.
A4 L ._.__ 100 100 | 80-90 | 50-70 0.2-0. 6 0.18-0.20 | 6. 1-7. 3 None..____.__ Moderate.
A-7 ... 100 100 | 95-100 | 75-90 | 0. 06-0. 2 0.17-0.19 | 6.1-7. 3 None_______. High.
A6 ... 100 100 | 90-100 | 65-75 0.2-0. 6 0.18-0.20 | 6. 1-7. 3 None._______ Moderate.
A-4 | ... 100 | 95-100 | 75-90 0.6-2.0 0.17-0.19 | 7. 9~9. 04| None_._______ Low.
A-6or A-7 (. ______|.____.__. 100 | 95-100 { 70-85 |40. 06-0. 2 0.17-0.21 | 8 5-9. 0+| None______._. Moderate.
A-dorA-6 | __._|.______. 100 | 95-100 | 75-95 0.6-2.0 |10.05-0.13 | 7.9-9. 0+ Higih 120 very | Low.
gh.
A-Bor A-7 || . 100 | 95-100 { 80-100 {*0. 06-0.2 | ! 0. 05-0. 13 | 8. 5-9. 0+ Higih ];;o very | Moderate.
gh.
A-dor A-6 . _______|._______ 100 | 95-100 | 85-100 0.2-0.6 0.17-0. 20 | 6. 6-9. 0+| None to Low to
e —— - moderate. moderate.
A-4 . ... 100 | 95-100 | 80-95 0.2-0. 6 0.15-0. 18 | 8. 5-9. 04| Low to high___| Low.
A-7 L .. 100 | 95~100 | 85-100 | 0. 06-0.2 | 1 0. 04-0. 09 | 8. 5-9. 0 ngh }'go very | High.
igh.
A-4 || .. 100 | 90~100 | 80-95 0.2-2.0 {10.04-0. 09 | 8 5-9. 0| Very high____| Low to mod-
erate.
A-4 |l 85-100 | 85~100 | 75-95 0.2-0.6 | 0.18-0.21 | 6.6-7.8 None________ Moderate.
A-6 | . 85-100 | 85-100 | 75-95 0.2-0. 6 0.17-0.20 | 7. 4-8. 4 None.___.__._ Moderate.
A-6or A-7 |___._._..__. 100 | 95-100 | 95-100 | 85-100 | 0.06~0:2 | 0. 18-0.20 | 7.9-9. 04| None..______ High.
A-4 or A-2 0-10 | 40-85 35-80 | 35-75 30-70 2.0-6.0 | 0.16-0.20 | 6. 6-8. 4 None_______._ Low.
A—z, if&-—4, or 30-50 | 30-70 25-65 20-65 20--55 2.0-6.0 | 0.06-0.08 { 7.9-9. 04| None________ Low.
A4 75-100 | 70-95 | 65-90 | 50-60 | 2.0-6.0 | 0.16-0.19 | 6.6-7.3 | None.. .. ____ Low to
: moderate.
A—‘}‘, ‘1&—2, or 0-15 | 30-75 | 25-70 | 20-60 10-50 2.0-6.0 0.10-0.13 | 6. 6-7. 3 None..._____ Low.
A-4or A-2 25-50 | 60-80 | 50-70 | 45-65 | 30-50 0.6-2.0 [ 0.10-0.13 | 6.6-8. 4 None._.__.__ Low.
A-2 or A-4 45-75 | 40-70 | 30-50 25-45 15-35 0.6-2.0 | 0.06-0.10 | 6.6-9.0 None________ Low.
A-dorA-6 | ________.|._..___. 10C | 95-10C | 75~-95 0.6-2.0{ 0.15-0.18 | 7. 4-9. 04| None to low_..| Low to
. moderate.
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SOIL SURVEY

TaBLE 4.—Estimated soil properties

Depth to— Classification
Depth
Hy- from
Soil series and map symbols dro- surface
logic of
group Water Bed- typical USDA texture Unified
table rock profile
Inches Inches Inches
Kearns, high limevariant: KhE_________ B 60+ — Silt loam and clay loam ._| ML or CL
Kidman
KIA, KIBe oo ___ B 50-60 60 0-60 | Fine sandy loam . _..___. ML or SM
KmA, KmB, KmD, KmE .. _________ B 60 60- 0-16 | Loam.. . __.____._..____
16-60 | Fine sandy loam ________ ML or SM
Kilburn: KnC, KnD, KnE, KnF, KnG, | A 604 604 0-22 | Gravelly sandy loam or GM
KoB. gravelly loam.
22-60 | Very gravelly sandy loam | GM or GP-GM
-or very gravelly
loamy sand.
Kirkham: Kro_.__ . . _.______. C 20-50 60+ 0-16 | Silt loam or loam._______ ML
16-68 | Silty clay loam__________ CL
Lakeshore: LA _________ . _________ D 0+ 60+ 0-64 | Stratified silty clay loam | ML or CL
to fine sandy loam.
*Lasil:
L o e C 20-40 60+ 0-7 | Siltloam_______________ ML
7-18 | Silty clay loam_.._______ CL
18-60 | Stratified silty clay loam | ML
to very fine sandy
loam.
Ld, Lro - C 20-40 60+ 0-9 | Siltloam __.____________ ML
For Airport part of Lr, see Airport 9-60 | Silty clay loam.__..._._.__ CL
series.
Lewiston: Ls_.. . .. ______ C 26-40 60-- 0-40 | Fine sandy loam._______| SM
(undrained)
40-60 40-70 | Loamy finesand___..____{ SM
(drained)
Logan: Lt.. . .. D 15-36 60+ 0-60 | Silty clay loam._.______. ML, CL, or MH
(undrained)
(drained)
*Lucky Star: LUE_ . ____________ B 60 604 0-20 | Silt loam __________.____ SM or ML
For Elzinga part, see Elzinga series. 20-50 | Gravelly loam or gravel- | GM or GC
ly clay loam.
50-60 | Very gravelly clay loam__| GC
Magna: Ma.. oo _________ D 18-30 60 0-60 Sﬂty clay loam or silty CL or CH
(undrained) clay.
30
(drained)
*Manila: MbC, MbE, MCG, MDG___.__ C 60+ 504 0-13 | Loam_______ ... ____.__.. CL or ML
For Smarts part of MDG, see 13-42 | Clay orsilty clay_._.____ CL or CH
Smarts series. 42-57 | Very cobbly silt loam.___| ML or CL
57 | Weathered stone or
fractured limestone.
Martini: Me . _ .. .. ______._ B 36-48 60+ 0-63 | Fine sandy loam to very | SM or ML
fine sandy loam.

See footnotes at end of table,
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significant in engineering—Continued
Classifica- Percentage less than 3 inches
tion—Con. Percent- passing sieve—
age Available Shrink-
larger Permea- water Reaction Salinity swell
than No. No. No. No. bility capacity potential
AASHO 3 4 10 40 ~ 200
inches (4.7 2.0 (0.42 (0.074
mm.) mm.) mm.) mm.)
In., per hr. In. per in. pH Mmhos, per cm.
of 8oil at 86° C.
A-dor A-6 | .________|._______ 100 | 95-100 | 75-90 0.6-2.0 0.15-0.18 | 7.9-9.0 | None to low__| Low to
moderate.
A-4 . 90-100 | 90-100 | 80-100 | 40-60 0.6-2.0 1 0.13-0.15 | 7.4-9.04| None.._____. Low.
A4 . 90-100 | 90-100 | 85-100 | 60-70 0.6-2.0 | 0.12-0.14 | 7.4-8. 4 None________ Low.
A4 |_______.__ 90-100 | 90-100 | 80-100 | 40-60 0.6-2.0 0.12-0. 14 | 7.4-9. 04| None.._. ___. Low.
A-2 or A-1 0-15 | 45-65 | 35-60 | 35-50 15-35 >6.0| 0.07-0.10 | 6.6-7.8 | None___...___ Low.
A-1 15-50 | 35-55 25-50 15-35 5-20 >6.0 0. 06-0.09 | 6.6-7.8 None. . ______ Low.
A4 || 100 | 80-100 | 60~90 0.2-0.6 | 10.12-0.17 | 7. 9-9. 0+| Low to Low to
moderate. moderate.
A-6or A-7T | |eee____ 100 | 95-100 | 75-100 | 0.2-0.6 | 1 0. 12-0. 17 | 8. 5-9. 04| Low to Moderate to
moderate. high.
A-d4or A-6 | _______ | __.. 100 | 95-100 | 75-90 | 0.06-0.2 | 1 0. 05-0.09 | 7. 9-9.0 | Very high__._.| Low.
A-dor A6 . ______.| ... . 100 | 95-100 | 75-100 | 0.2-0.6 | 10.11-0.15 | 7. 4-9. 0+ Mg@eﬁate to Moderate.
igh.
A-6or A-7T | |.._.__ 100 | 95-100 | 85-100 | 0.06~0.2 | ! 0. 11-0. 15 | 7. 9-9. 04| Moderate to Moderate.
igh..
A-dor A6 |__________|________ 100 | 95-100 | 75-100 | 0.06-0.2 | 1 0. 11-0. 15 9.0+ Modeﬁ'ate to Moderate.
high.
A-4or A6 |_______._ |- _____ A 100 | 95-100 | 75-100 | 0.06-0.2 | 1 0. 11-0. 15 | 7. 4-9. 0+| Moderate_.._. Moderate.
A-6or A-7 .| _. 100 | 95-100 | 80-100 | 0. 06-0.2 | 1 0. 06-0. 13 | 7. 9-9. 0+ Hlﬁh }f;o very | Moderate.
igh.
A-4 | .. 100 | 85-95 35-50 0.6-2.0 0.12-0.15 { 7.4-9. 0 Moderate___ _. Low.
A-2o0r A-4 | _________|...___.__ 100 | 80-95 | 20-50 2.0-6.0 | 0.08-0.12 | 7.9-9.0 | Moderate_.___ Low.
A-6or A-7 .. _.___.__ 100 100 | 95-100 | 75-100 | 0.06-0.2 | 50.18-0.20 | 7.9-9.0 | None¥___.___ Mode}xl'a,te to
high.
A4 0-10 | 80-85 | 70-80 | 65-80 | 45-60 0.6-2.0 | 0.14-0.17 | 6.1-6.5 | None._._---__ Low.
A-4or A-6 10-30 | 60-80 | 50-70 | 45-65 | 35-50 0.6-2.0 | 0.10-0.15 | 6.1-6.5 None_____-_. Low.
A-2 15-45 | 40-75 | 25-45 | 20-45 15-35 0.6-2.0 | 0.10-0.13 | 5.6-6.0 | None_._______ Low.
A-7T |l 100 | 90-100 | 85-100 <0.06 | 10.15-0. 18 | 7.9-9.0 Moderate...__{ High.
A-4or A-6 |.________. 80-100 | 80-90 70-85 50-65 0.6-2.0 0.18-0.21 | 6.1-8. 4 None._______ Moderate.
A-7 0-10 | 80-95 75-90 70-85 | 65-80 J.06-0.2 | 0.18-0.21 | 6.1-8.4 | None...__.__ High.
A-4 or A-6 0-50 | 80-100 | 70-95 | 65-90 | 60-80 0.2-0.6 | 0.18-0.21 | 7.4-9.0 | None..._____ Moderate.
A-4 el 90-10C | 70-85 | 35-60 2.0-6.0 | 0.00-0.12 |7. 9-9. 0+ | None________ Low.
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SOIL SURVEY,

TaBLE 4.—Estimated soil properties

Depth to— Classification
Depth
Hy- from
Soil series and map symbols dro- - surface
logic of
group Water Bed- typical USDA texture Unified
table rock profile
Inches Inches Inches
Maughan. oo oo C 60+ = Silt loam_________._____ ML,
Mapped only in a complex with 24-35 | Very cobbly loam_....._. CL or CI-ML
Elzinga soils. 35-66 | Cobbly clay or silty clay_| CL
*Mellor: MFB, MGB_____ . ____..__ D 60+ 604 0-6 | Siltloam.________._._.__ ML
For Thiokol part of MGB, see 6-48 | Silty clay loam or silt CL
Thiokol series. loam.
48-62 | Gravelly loamy fine sand_| SM or GM
Mendon: MhB, MhD______._ ... .____ B 60+ 60+ 0-12 | Siltloam__._____..______ ML
12-31 | Silty clay loam__________ CL or CH
31-62 | Siltloam._____________. CL
*Middle: MIE, MIG, MJG, MKE, | C 60+| 24-38 0-12 | Cobbly silt loam________ ML, GM
M KG. A 12-28 | Very cobbly silt loam GM, GC, ML,
For Broad part of M JG, see Broad and very cobbly loam. or CL
series; Rock outcrop part ot 28 | Fractured limestone.
M KE and M KG is too variable
to estimate.
Millville
TA, MIB o o oo B 60+ 60+ 0-60 | Siltloam_______________ ML
MB e B 30-60 60
Munk: MuEeo oo oo oo c 60-+| 30-40 0-17 | Gravelly silt loam__..._| GM or ML
17-32 | Very gravelly sandy GM
clay loam.
32 | Fractured limestone.
Obray: OBE___ . maoa- D 60 60- 0-60 | Clay.-ccoooccccecmanas CH
Palisade: PAB, PAD_______ . _...____. B 60+ 60+ 0-30 | Silt loam and loam..____. ML
30-60 | Very fine sandy loam_..._.| ML or SM
*Parleys: PbA, PdA, PeA, PeB, PeD, | B 46-60+4 60+ 0-11 | Silt loam . ocevocuceoo- ML or CL
PeE, PIA, PmD, PmE, PnD. 11-47 | Silty clay loam_..._..... CL
For Munk part of PmD and PmE 47-60 107: 1 SO ML or CL
and Pomat part of PnD, see
Munk and Pomat series.
Pass Canyon: POE___________.....__. D 60+ | 14-20 0-11 | Loam and silt loam___.__ ML or CL
Rock outcrop part is too variable 11-20 | Cobbly clay loam__..._.__ CL
to estimate. 20 | Fractured quartzite.
Payson: Pr____ - D 32-48 60+ 0-6 Silt loam_ _____________. ML
48-60-1 6-14 | Clay. .o~ __= +ee--| CLor CH
(drained) 14-60 | Loam, clay loam, silt ML or CL
loam, and silty clay
loam.
Peteetneet, moderately deep variant: Ps.__| D
Onsite investigation needed.
Picayune .. oo B 60+