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INNESHIEK COUNTY is in the northeastern

part of Towa (fig. 1). Tt is the second county west
of the Mississippi River and is bordered on the north by
the State of Minnesota. The county has a total area of
688 square miles.
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Figure 1.—Location of Winneshiek County in Iowa.

Decorah, the county seat, is near the center of the
county and is along the Upper Towa River. It had a
population of 6,435 in 1960. The rural population and
the population of several of the smaller towns in this
county is slowly decreasing. The population of several
of the larger towns is increasing.

This county is primarily agricultural. Most of the
farm income 1s derived from the sale of dairy products
and hogs, but the feeding of beef cattle is also important.
Corn, oats, soybeans, and hay are the principal crops.
The crops are fed mainly to livestock.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in Winneshiek County, where they are located,
and how they can be used.

They went into the county knowing they likely would
find many soils they had already seen, and perhaps some
they had not. As they traveled over the county, they
observed steepness, length, and shape of slopes; size and
speed of streams; kinds of native plants or crops; kinds
of rock; and many facts about the soils. They dug
many holes to expose soil profiles. A profile is the se-
quence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material
that has not been changed much by leaching or by roots
of plants.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant.
They classified and named the soils according to nation-
wide, uniform procedures. To use this survey efficiently,
it is necessary to know the kinds of groupings most used
in a local soil classification.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Each soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Fayette and
Dubuque, for example, are the names of two soil series.
All the soils in the United States having the same series
name are essentially alike in those characteristics that
go with their behavior in the natural, untouched land-
scape. Soils of one series can differ somewhat in texture
of the surface soil and in slope, stoniness, or some other
characteristic that affects use of the soils by man.

Many soil series contain soils that differ in texture of
their surface layer. According to such differences in
texture, separations called soil types are made. Within
a series, all the soils having a surface layer of the same
texture belong to one soil type. Bassett loam and Bassett
silt loam are two soil types in the Bassett series. The
difference in texture of their surface layers is apparent
from their names.

"Some types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affect-
ing their use that practical suggestions about their
management could not be made if they were shown on
the soil map as one unit. Such soil types are divided
into phases. The name of a soil phase indicates a fea-
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WINNESHIEK COUNTY, IOWA 29

In areas that have not been cultivated, the surface
layer of these soils is very dark gray or very dark gray-
ish brown and is only 1 to 4 inches thick. A distinct,
light-colored subsurface layer underlies the surface layer
in those areas. The color of the surface layer ranges
from dark gray to dark grayish brown where these soils
are cultivated but are not severely eroded.

Even though the surface layer is low in content of
organic matter and is in poor tilth, these soils are easily
tilled. A seedbed can be prepared without difficulty,
except in the severely eroded areas. Permeability 1s
moderate, and the available moisture capacity is high.

The sloping Fayette soils are subject to erosion when
they are only sparsely covered by plants. The less slop-
ing Fayette soils are suited to row crops, but the steeper
areas should be used for permanent pasture, as wood-
land, or for wildlife habitats.

These soils are acid unless they have been limed. They
are very low in available nitrogen, medium to high in
available phosphorus, and medium to low in available
potassium.,

Fayette silt loam, 0 to 2 percent slopes (FoA).—Most
areas of this soil are cultivated. The plow layer in the
cultivated areus is dark gray or dark grayish brown when
moist, but this layer is much lighter colored when dry.
Part of the light-colored subsurface layer has been mixed
with the plow layer.

This soil is on convex ridges that form watershed di-
vides. Downs soils are adjacent to it in some places, and
more sloping Fayette soils are adjacent to it downslope.
The individual areas are small. Therefore, this soil is gen-
erally managed with the more sloping Fayette soils.

Included in mapped areas of this soil are areas of soils
in small, slight depressions. The included soils have a
slightly darker surface layer than typical and a subsoil
that is slightly mottled.

Because this Fayette soil is nearly level and generally
takes in water well, little or no runoff takes place. A slight
crust may form, however, when the surface layer dries.
Applying manure reduces the surface crusting and makes
the structure more nearly granular.

Where management is good, this soil is suited to inten-
sive use for corn or other row crops. Meadow can be in-
cluded in the rotation if tilth becomes poor. Where nitro-
gen and some phosphate and potash have been applied,
yields of corn are generally above average. Lime is also
requi{ed, however, for good crop response. (Capability
unit I-1

Fayet)te silt loam, 2 to 5 percent slopes (FaB).—In culti-
vated areas this soil has a dark-gray or dark grayish-brown
surface layer when moist, but that layer is much lighter
colored when dry. The surface layer in the few areas that
are in permanent pasture or trees, however, is very dark
gray or very dark grayish brown and is 1 to 4 inches thick.
A thin mulch of twigs and leaves covers the surface in some
wooded areas.

This soil is on ridges adjacent to nearly level watershed
divides. It lies upslope from steeper Fayette soils and is
adjacent to areas of Orwood soils in places.

This Fayette soil is easily eroded when the surface
layer is bare or has only a sparse cover of plants. There-
fore, it ought to be tilled on the contour or terraced. Corn
or other row crops can be grown intensively in areas that
alre terraced, and the terraces also protect the soils down-
slope.

If management is good, yields of corn are generally
above average. Response to fertilizer is very good, but
legumes need lime. (Capability unit ITe-1)

Fayette silt loam, 5 to 9 percent slopes, moderately
eroded (FaC2).—This soil is cultivated in some places. The
plow layer in the cultivated areas is dark gray or dark
grayish brown when moist and is much lighter colored
when dry. The plow layer consists not only of the surface
layer but also of part of the subsurface layer. It islow in
content of organic matter. The subsoil of brown or dark-
brown silty clay loam is exposed in places. In the areas
near drainageways-in side valleys that dissect areas of
this soil, the surface layer is darker and thicker than typi-
cal. Included in mapped areas of this soil is about 20,000
acres in which the soil is in pasture or trees and is not
eroded. Also included are a few areas of gray variants of
the Fayette series.

Further erosion is a hazard when the surface is bare
or is only sparsely covered by plants. The drainageways
should be shaped and reseeded to reduce the hazard of
gullying. If row crops are grown, tillage should be on the
contour or terracing or stripcropping is necessary. Corn
or other row crops can be grown 3 years in 5 where the
areas are terraced or stripcropped.

Yields of corn grown on this soil are generally above
average if good management is used. Response to lime
and fertilizer is very good. (Capability unit ITTe-1)

Fayette silt loam, 5 to 9 percent slopes, severely
eroded (FaC3).—This soil has a surface layer of silt loam to
silty clay loam. The surface layer is generally brown to
dark brown when moist and is much lighter colored when
dry. It is slightly darker and thicker, however, in areas of
this soil near drainageways that cut into sidehills. The
surface layer is very low in content of organic matter.

This soil is on convex side slopes, below less slopin,
Fayette soils, and it is surrounded by areas of less erodeg
Fayette soils in most places. The individual areas are
too small to be managed separately. Included in mapped
areas of this soil are a few areas of gray variants of the
Fayette series.

Hard clods form if this severely eroded Fayette soil is
worked when wet, but a seedbed is usually nof difficult to
prepare. The surface layer seals during rains, and a crust
forms when the soil dries. Where the cover of plants is
sparse, this soil will continue to erode. If corn or other
row crops are grown, this soil can be tilled on the contour,
or it can be terraced or stripcropped. Where the areas are
terraced or stripcropped, row crops can be grown 2 years
in 4. Adding manure and crop residue increases the in-
take of water. If poor tilth continues to be a problem,
however, a large part of the cropping system ought to con-
sist of meadow.

Yields of corn grown on this soil are above average if
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54 SOIL SURVEY

Peaty muck (0 to 12 percent slopes) (Pk).—This soil has
a black surface layer consisting of organic material that is
10 to 48 inches thick. The surface layer has a soft, spongy
feel. In the areas that have not been drained, the hoots
of animals cut the surface and this soil will not support
the weight of farm equipment.

This soil is in slight depressions or in slightly elevated
areas on bottom lands and in broad drainageways. In
most places it occurs within larger areas of Floyd, Clyde,
Ossian, or Otter soils or it is adjacent to those soils.

Peaty muck is very wet because it receives seepage water
from the surrounding soils and has a high water table.
The excess water should be controlled by installing tile or
surface drainage. Each area ought to be checked care-
fully, however, before tile drains are installed. Outlets
are difficult to obtain in some places.

Where this soil is drained, corn and other row crops can
be grown intensively, but many crops do not mature prop-
erly. The corn that is grown is often used for silage.
Only average yields are obtained from corn that is grown
for grain, and the grain often needs to be dried before it
1s stored. Applications of phosphate and potassium are
needed. (Capability unit ITIw-3)

Peaty muck, overwashed (0 to 12 percent slopes)
(Pw).—This soil consists of dark-colored peaty muck over
which 6 to 20 inches of light-colored silty material has
generally been deposited. The thickness of the silty mate-
rial varies considerably within short distances. Some
areas have received as much as 40 inches.

This soil is on bottom lands and in broad drainageways
in the uplands, mainly in the eastern part of the county.
Adjacent to it In many places are Dorchester, Ossian, and
Otter soils and complexes of those soils. The individual
areas are small and are managed with the adjoining soils.

This soil is wet, but the areas that have only a thin de-
posit of silty material on the surface need drainage more
than the areas where the deposit is thick. Tile drains are
difficult to install and to maintain. The organic material
is unstable, and the tile drains ought to be placed in the
underlying soil material. Corn or other row crops can
be grown intensively if this soil is drained. Average yields
of corn are generally obtained if management is good.

Lime is not needed on this soil. Good response is re-
ceived, however, if fertilizer is applied. (Capability unit
IIw-3)

Racine Series

In the Racine series are well-drained soils of the up-
lands. These soils have a moderately dark colored sur-
face layer and a light-colored subsurface layer. They
formed in a thin layer of loamy material over friable
glacial till. Some pebbles are in the subsoil, and a few
are on the surface. The slopes range from 0 to 14 percent.

These soils are on ridges and side slopes in the western
part of the county, adjacent to Bassett, Coggon, Renova,
and Oran soils in many places. They are upslope from
areas of Waucoma, Winneshiek, or Floyd soils in some
places.

Representative profile:

0 to 8 inches, very dark gray, friable loam.
8 to 12 inches, dark grayish-brown, friable loam.

12 to 34 inches, dark-brown to brown and yellowish-brown,
friable loam that contains some stones and pebbles; few
coatings of silt.

34 to 44 inches, yellowish-brown and some grayish-brown,
friable sandy clay loam that contains some stones and
pebbles.

The surface layer ranges from black to very dark gray
in color and from 4 to 8 inches in thickness. The sub-
surface layer ranges from 2 to 6 inches in thickness.

These soils have high available moisture capacity and
are moderately permeable. The sloping areas erode, how-
ever, when the surface layer is bare or is only sparsely
covered by plants. Crop residue can be left on the sur-
face and manure can be added to increase the intake of
water.

These soils are suited to row crops, but the steep Racine
soils are better suited to hay or pasture. The soils are
acid. Therefore, lime is needed for the good growth of
crops. These soils are low in available nitrogen, phos-
phorus, and potassium.

Racine loam, 0 to 2 percent slopes (RoA).—This soil has
a surface layer that ranges from 4 to 8 inches in thickness.
The surface layer is black to very dark gray when moist,
but it is somewhat lighter colored when dry. The content
of organic matter is moderately low. In most places the
surface layer is free of stones, but stones and pebbles are
in the subsoil.

This soil is on moderately wide convex ridges within
larger areas of more sloping Racine soils. The individual
areas are small. Therefore, this soil is managed with the
adjoining soils.

Little or no runoff takes place, but water does not pond
on the surface. Crop residue can be left on the surface to
maintain a good intake of water.

This soil 1s suited to intensive use for corn and other row
crops. If tilth becomes poor, a meadow crop can be in-
cluded in the rotation. Yields of corn are generally above
average if management is good. Applying lime, manure,
and commercial fertilizer helps the growth of crops.
Response to fertilizer is very good. (Capability unit I-1)

Racine loam, 2 to 5 percent slopes (RaB).—This soil has
a surface layer that is very dark gray when moist but that
is somewhat lighter colored when dry. The surface layer
is 4 to 8 inches thick. Beneath it is a distinet, light-colored
subsurface layer. No stones are on the surface, but some
stones and pebbles are in the subsoil. In some wooded
areas, this soil has a thin cover of twigs and leaves on the
surface.

This soil is on convex ridges, above Oran and other Ra-
cine soils. It is upslope from Floyd soils and is adjacent
to Ostrander or Renova soils in places.

Generally, the intake of water is good. However, crop
residue can be kept on the surface and manure can be ap-
plied to maintain a good intake of water. Runoff erodes
this soil when the surface is bare. Therefore, tillage
should be on the contour or this soil ought to be terraced
if row crops are grown. Where this so1l is terraced, corn
or other row crops can be grown intensively. If tilth is
poor, meadow can be included in the rotation. Yields of
corn are generally above average if management is good,
but lime is needed for above-average yields of crops. Re-
sponse to fertilizer is good. (Capability unit ITe-1)

Racine loam, 5 to 9 percent slopes (RaC).—Some areas
of this soil are wooded or in permanent pasture. In those
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ment is good. Response to fertilizer is very good.
(Capability unit ITe-2)

Turlin Series

In the Turlin series are somewhat poorly drained soils
formed in loamy alluvium. These soils have no stones
or pebbles on the surface, and they have a thick surface
layer that is dark colored. The slopes range from 0 to
5 percent.

These soils are near the place where the bottom lands
are adjacent to upland slopes. They also are on low
benches that consist of the first bottoms of side streams.
In adjoining areas are Colo, Otter, Kato, Terril, and
Spillville soils.

Representative profile:

0 to 34 inches, very dark brown and black, friable gritty
silt loam and loam.

34 to 41 inches, very dark grayish-brown, friable loam; com-
mon, dark yellowish-brown and dark-brown to brown mot-
tles.

41 to 52 inches, very dark grayish-brown and dark grayish-
brown, friable loam; common, strong-brown and dark yel-
lowish-brown mottles.

The surface layer ranges from black or very dark
gray to very dark brown in color, from silt loam to
loam in texture, and from 20 to 36 inches in thickness.
In many places the moderately dark color extends to
a depth of about 40 inches.

The available moisture capacity is high or very high,
and permeability is moderate. These soils generally
take in water well. They are slightly wet, however,
because of a moderately high but variable water table
and occasional flooding. Wetness usually does not limit
the growth of crops, but tile drainage allows farming
to be more timely. In years when rainfall is above
average, wetness reduces yields in fields that have not
been tile drained.

These soils are suited to row crops. They are neutral
or slightly acid, and lime is generally not needed for
crops to make good growth. These soils are medium
in available nitrogen and potassium and low in avail-
able phosphorus.

Turlin gritty silt loam, 0 to 2 percent slopes (TgA).—
This soil has a black to very dark brown surface layer of
silt loam to loam. The surface layer is 24 to 36 inches
thick., It is high in content of organic matter and is gen-
erally in good tilth.

This soil is on bottom lands, adjacent to Colo, Otter,
Terril, Spillville, and more sloping Turlin soils. Included
in mapped areas of this soil are areas on low benches that
have a moderately dark colored deposit of soil material on
their surface.

No runoff takes place on this Turlin soil. The intake of
water is generally good. Therefore, water does not pond
on the surface. The water table is moderately high, but its
height is variable. Flooding occurs at times during pe-
riods when there is a large amount of rainfall and when
this soil receives runoff. During the growing season, how-
ever, the water table is low enough that the growth of crops
is not affected. Some tile drainage allows farming to be
more timely. In years when rainfall is above normal,
wetness reduces yields in areas that are not tile drained.

SOIL SURVEY

Corn or other row crops can be grown intensively on this
soil, and yields of corn are above average if management is
good. Good response is received from applications of fer-
tilizer. (Capability unit I-2)

Turlin gritty sift loam, 2 to 5 percent slopes (TgB).—
This soil has a black to very dark gray surface layer that
is 20 to 36 inches thick. The surface layer ranges from
silt loam to loam in texture. It is high in content of
organic matter and is in good tilth.

This soil is on bottom lands at the foot of upland slopes.
Adjacent to it are Terril, Spillville, Colo, Otter, and Dor-
chester soils.

Occasional flooding and a water table that is moderately
high make this soil slightly wet. In most years, however,
wetness does not affect yields of crops. Some tile drainage
allows farming to be more timely. It reduces wetness
caused by seasonal seepage.

Runoff occurs on this soil to some extent. Where the
surface is bare or is only sparsely covered by plants, some
erosion takes place. Therefore, tillage should be on the
contour if row crops are grown. Row crops can be grown
3 years in 4 if tillage is on the contour. Where tilth is
poor, 1 year of meadow can be substituted in the rotation
for a catch crop and oats.

Yields of corn are above average on this soil if manage-
ment is good. Lime is generally not needed for crops to
grow well. Response to fertilizer is good. (Capability
unit ITe-2)

Volney Series

The Volney series consists of soils that are well drained
and that have a dark-colored, silty surface layer high in
content of lime. These soils formed in medium-textured
material. They have many fragments of limestone on
their surface, and they contain many fragments of lime-
stone. The proportion of fragments increases with in-
creasing depth. The material is predominantly limestone
at a depth of 24 to 36 inches. The slopes range from
0 to 5 percent.

These soils are on alluvial fans and on bottom lands,
mainly in the eastern part of the county. They are down-
slope from Fayette and Nordness soils and Steep rock
land. They are above or adjacent to Dorchester soils
and to soils of the Dorchester-Chaseburg-Volney complex.

Representative profile:

0 to 30 inches, very dark gray, friable silt loam; contains
many fragments of limestone.
30 to 50 inches, fragments of limestone and some silt loam.

In the typical Volney soils, the color of the surface
layer ranges from very dark gray to very dark brown.
In the overwashed phases, however, the color of the sur-
face layer ranges from dark grayish brown to brown.

The Volney soils have medium available moisture capa-
city and are moderately permeable. In places they Iose
some subsoil moisture through deep percolation. ‘The
numerous fragments of limestone on the surface make
preparation of a seedbed difficult in places, and they may
damage farm machinery.

The sloping Volney soils are subject to erosion and
also receive sediments and fragments of limestone from
the soils upslope. Gullies form in the areas where water
concentrates. Diversion terraces can be placed in areas
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lime, phosphate, and potash. Because these soils are
droughty, however, large applications of fertilizer gen-
erally are not worth while.

CAPABILITY UNIT IVs-2

Moderately sloping to strongly sloping, dark-colored
or light-colored, excessively drained soils of uplands and
stream benches make up this capability unit. These
soils are shallow over bedrock or coarse-textured material.
They are in the Backbone, Burkhardt, Chelsea, and
Hagener series. The soils have a loose or very friable
surface layer and subsoil of moderately coarse textured
or coarse textured material. Limestone bedrock under-
lies the Backbone soil at a depth between 20 and 40
inches, and gravelly sand underlies the Burkhardt soils
at a depth between 15 and 24 inches. The soil material
in the other soils grades to sand with increasing depth.

The water-holding capacity of these soils is low or very
low. Permeability is very rapid.

The intake of water is good, but these soils hold only
a small amount of moisture for the use of plants. Much
of the moisture is lost through deep percolation, and part
of it is lost through runoff. These soils are subject to
both sheet erosion and wind erosion when their surface
is bare or is only sparsely covered by plants. They are
easily tilled, warm up quickly in spring, and can be
worked soon after rains.

These soils are medium acid to strongly acid. They
are very low in available nitrogen, phosphorus, and
potassium.

Droughtiness and susceptibility to erosion are very
severe limitations to use of these soils. During years
when rainfall is only average, the soils generally do not
contain enough moisture for crops to grow well. Both
sheet erosion and wind erosion are hazards; newly seeded
crops on these and on adjoining soils are often damaged
by blowing sand. The soils need to have crop residue
left on the surface to reduce erosion. They are too po-
rous for it to be practical to try to build up the content
of organic matter. The limestone bedrock underlying
the Backbone soil limits the development of roots of some
plants.

The soils of this unit can be used for corn, oats, hay, or
pasture, and they are suitable for some kinds of trees.
Part of the acreage is used for cultivated crops, and
other areas are in pasture or trees. Corn is the major
row crop grown. These soils are low in productivity.

If these soils are stripcropped, a suitable rotation is
one in which row crops are grown only 2 years in 5. If
practices are not used to control erosion, the soils are
used for hay or pasture. A row crop can be grown for
1 year when a pasture is renovated. Terraces are gen-
erally not built on these sandy soils.

Lime and fertilizer are needed on the soils of this unit.
Adding a large amount of fertilizer is generally not worth
while, however, because these soils are droughty. Lime,
nitrogen, phosphate, and potash are needed for corn, oats,
and grass. Manure is likely to be needed to help estab-
lish a stand of legumes. Trying to build up the content
of organic matter is impractical; the soils are too porous,
and the organic residue decomposes readily.

CAPABILITY UNIT IVs-3

In this capability unit are gently sloping or moderately
sloping, dark colored or moderately dark colored, exces-
sively drained soils of the Marlean series. These soils
are on uplands and are shallow or very shallow over
fragmented material or hard bedrock. They have a fri-
able, medium-textured surface layer and subsoil and are
underlain by soft limestone bedrock. In the areas where
these soils are underlain by fragmented material, the
f}x;agments of limestone have some soil material between
them.

The water-holding capacity is very low. Permeability
is moderate, but the underlying fragmented or fractured
bedrock is rapidly permeable in most places.

These soils are well aerated. The intake of water is
generally good, but much of the moisture is lost through
runoff and deep percolation. In most places the soils
are easily tilled, but cultivation turns up fragments of
limestone. These soils warm up quickly in spring and
can be worked soon after rains. '

Lime is abundant in many of the areas. These soils
are generally very low in available nitrogen, phosphorus,
and potassium, but the uneroded Marlean soils are medi-
um in available nitrogen.

The fragmented material or bedrock near the surface

and the susceptibility to erosion are very severe limita-
tions to the use of these soils. The soils are very droughty,
and they do not store enough moisture for plants to grow
well. Bedrock near the surface limits the root growth
of nearly all crops.
- In some places these soils are used for cultivated
crops, and they are cultivated with the adjoining soils
in many places. Corn, oats, legumes, and grasses are
grown, and trees also grow in some areas. These soils
are not very productive, but the gently sloping areas
are more productive than the others.

If the gently sloping areas of Marlean soils are strip-
cropped, they can be used for row crops 2 years in 5.
If these same areas are tilled on the contour, a row
crop can be grown 1 year in 5. Where the more sloping
areas are stripcropped, a row crop can be grown 1 year
in 6. A row crop is usually grown when a meadow or
pasture needs renovation. Corn is the main row crop.
The limestone near the surface makes these soils unsuit-
able for terraces.

Lime is generally not needed to establish a stand of
legumes on these soils. Corn, oats, and grass need
nitrogen, phosphate, and potash, and legumes respond
to applications of phosphate and potash. However,
large applications of fertilizer are generally not worth

while.
CAPABILITY UNIT Vie-1

In this capability unit are moderately steep, light-
colored, well-drained, severely eroded soils of the up-
lands. These soils are in the Dow, Fayette, Orwood,
Palsgrove, and Renova series. Their surface layer is
friable and medium textured, and their subsoil is friable
and is medium textured or moderately fine textured.
The Palsgrove soil is underlain by limestone bedrock
at a depth between 30 and 50 inches.
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SOIL SURVEY

TaBLE 2.—Management and yield date for soils—Continued

Expected yields per acre
under high-level management

Map Soil Soil limitations Crop rotation Management
symbol and other uses practices
Corn| Soy- |Oats| Hay | Pas-
beans ture
Animal-
unit-
Bu., Bu. | Bu. | Tons | dayst
Ow Otter-Ossian complex__._| Very wet; occasionally Intensive row Tile drainage; 86 30| 65| 3.4 170
flooded; has a high cropping. protection from
water table; slow flooding.
runoff.
Ox Otter and Ossian silt Very wet; occasionally to | Intensive row Protection from 84| 30| 65| 3.4 170
loams, overwashed. frequently flooded; cropping. overflow; tile
has a high water table. drainage,
PaC2 Palsgrove silt loam, 5 to | Moderately erodible; Long-term Nomne_ _ | |__ —eo| 2.7 135
9 percent slopes, somewhat limited meadow
moderately eroded. root zone. ROMM.__________ Contouring_ . ____ 68| 24|51 27 135
RROMM.________ Terracing or 68| 2415127 135
striperopping.
PaD2 Palsgrove silt loam, Highly erodible; some- Long-term None_ - ________ | ____|-.___ . 2.4 120
9 to 14 percent slopes, what limited root zone. meadow.
moderately eroded. ROMMM________ Terracing or 60 |_____ 45 | 2. 4 120
striperopping,
PaD3 Palsgrove silt loam, 9 Highly erodible; some- Long-term Nome___ | |a__. -1 20 100
to 14 percent slopes, what limited root meadow.
severely eroded. zone; in poor tilth; ROMMMM ______ Terracing or 50 |_____ 37120 100
low in fertility, striperopping.
PaE?2 Palsgrove silt loam, 14 Highly erodible; some- Long-term None__ . _________|_..__|o__._ e 2.1 115
to 18 pereent slopes, what limited root zone. meadow.
moderately eroded. ROMMMM._____ Striperopping . __ __ 52 {_..._ 39|21 115
PaE3 Palsgrove silt loam, 14 Extremely erodible; Permanent Controlled  j_____[.____ ...l 1.8 90
to 18 percent slopes, somewhat limited pasture. grazing,
severely eroded. root zone; in poor :
tilth; low in fertility.
PaF2 Palsgrove silt loam, 18 Extremely erodible; Permanent Conftrolled  |_____j_____ .. L0 50
to 24 percent slopes, somewhat limited pasture. grazing,
moderately eroded. root zone.
Pk Peaty muek. ___________ Very wet, has a high Intensive row Tile drainage and 60| 21|45 2.4 120
water table; subject cropping. surface drainage,
to ponding, and there
is a frost hazard; low
in fertility.
Pw Peaty muck, over- Very wet; has a variable | Intensive row Tile drainage or 65 23 148 | 2.6 130
washed. water table; subject cropping. surface drainage
to overflow, and protection
from overflow.
RaA Racine loam, 0 to 2 None_ __ . ___._____ Intensive row None___________. 92 32169137 185
percent slopes, cropping.
RaB Racine loam, 2 to 5 Slightly erodible_________ RROM__________ None..__________. 88 31|66 | 3.5 175
percent slopes. RRROM_________ Contouring_ ______ 88| 31}166| 3.5 175
Intensive row Terracing_____.____ 88| 31|66 ;3.5 175
cropping.
RaC Racine loam, 5 to 9 Moderately erodible__ _ __ ROMM.__.______ None_____._____._ 80| 28|60 3.2 160
percent slopes. RROMM________ Contouring_ ______ 80| 28 60| 3.2 160
RRROM _________ Terracing or 80 28 [ 60| 3.2 160
stripcropping.
RaC2 Racine loam, 5 to 9 Moderately erodible._ _ __ ROMM.__________ None_.___.______ 76 27 | 57 | 3.0 150
percent slopes, mod- RROMM_____.___ Contouring_ ______ 76| 27 5730 150
erately eroded. RRROM_________ Terracing or 76| 2757380 150
stripcropping.

See footnotes at end of table,
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material and its estimated properties

Classification Percentage passing sieve— Avail-
Permeability | able Reaction | Shrink-swell
water potential
USDA texture Unified AASHO No. 4 | No. 10 | No. 200 capacity
Inches per
Inches per hour | inch of soil pH value
(0 [ B (O FR M ® M ! ! M OB
Silt loam_ __________ CLor ML____| A-dor A-6_____ 100 100 | 95~-100 0.8-2.5 0.18 6. 6-7. 3 | Moderate.
Silt loam_ __________ CLor ML_.__| A~6or A-7.____ 100 100 | 95-100 0.8-2.5 .20 6. 6-7. 3 | Moderate to
high.
Loam______________ MLor CL____| A-dor A-—6_____ 95-100 | 95-100 | 55-75 0.8-2. 5 .17 5.6-7.3 | Low.
Clay loam____._____ CL__________ A-4or A-6.____ 85-100 | 80-95 50-75 0.8-2.5 . 18 5.1-6. 0 | Moderate.
Clay.-_ .- CH_. _______ A-T-6___ . ____ 85-100 | 80-100 | 70-100 < 0. 05 .15 6. 6-8. 4 | High to
none,
Silt loam . _.___._.__ CLor ML_.__| A-6 or A-7-6__. 100 100 | 95-100 0.8-25 .20 5. 6-6. 6 | Moderate.
Silty clay loam______ CLor ML____| A-7-6_______.__ 100 100 | 95-100 0.8-2. 5 .18 | 5.6-6. 0 | Moderate.
Silt loam_____ . __.___ CLor ML____| A-6 or A-7-6___ 100 100 | 95-100 0.8-2.5 .19 6. 1-7. 3 | Moderate.
Loamy sand to SM_____._.__ A-2-4 ________ 95-100 | 95-100 | 25-35 2.5-5.0 .12 6.1-6. 5 | Low.
sandy loam.
Sandy loam._.________ SM____._____ A-2-4 . 95-100 | 95-100 | 25-35 2.5-5.0 11 6. 5-7. 0 | Low.
Clay__ .. ________ CH__________ A-7T-6__________ 85-100 | 80-100 | 70-100 <0. 05 .15 6.2-8.2 | (.
Loam_______ ___.___ CL__________ A6 . 95-100 | 95-100 | 65-75 0825 .18 5. 6-6. 6 | Moderate.
Loam?2_ ____________ CL___._______ A-6or A-4_____ “90-95 80-95 55-65 0.8-25 .16 4. 5-5. 5 | Moderate.
Sandy clay loam_____ SCor CL____. A-4or A-6_____ 90-100 | 85-100 | 30-65 0.2-0. 8 .16 | 4.5-6.0 | Moderate.
Silt loam_ __________ CLor ML____| A~4or A-6_____ 98-100 | 98-100 | 95-100 0.8-25 .20 5. 1-6. 6 | Moderate.
Loam2_____________ CL_______. __ A-6or A~-4.____ 90-95 80-90 55-65 0.8-2. 5 .16 4. 5-5. 5 | Moderate.
Loam______________ CL____._____ A-6_____ . __ 90-100 | 85-100 | 55-75 0.2-0. 8 . 16 5.1-6. 0 | Moderate.
Silt loam_ __________ CLor ML___.| A-6or A—4_____ 100 100 | 95-100 0.8-2 5 .18 6. 0-6. 8 | Moderate.
Silt loam_ . _________ CLor ML___.| A6 or A-7-6___ 100 100 | 95-100 0.8-2.5 .18 5. 4-6. 2 | Moderate.
Loam to gravelly CL_.______._ A6 .. 90-100 | 85-100 | 55-75 2. 5-5. 0 .16 5. 0-5. 6 | Moderate.
clay loam.
Loam___._ _________ CL_______.__ A-4or A-6.____ 90-100 | 85-100 | 55-75 0.8-2. 5 .15 | .6.0-6.6 | Low.
Sandy clay loam_____ SCor CL__.__ A-4or A-6_.___ 90-100 | 85-100 | 35-65 0.825 .16 5.4-6.1 | Low.
Sandy loam.________ SM__________ A-2___________ 90-100 | 85-100 | 25-35 2.5-5.0 .12 5.4-6. 1 | Low.
Gravelly sand 3. ____ GMorSM____| A-lor A-2.____ 45-90 5-85 10-35 10+ .02 5. 4-6. 2 | Low to
none.
Loam to sandy loam_| SM__________ A-4or A-2_____ 85-100 | 80-100 | 25-45 2. 5-5.0 .16 | 6.0-6.6 | Low.
Loam to sandy loam_| SM__________ A-4or A-2.____ 85-100 | 80-100 | 20-45 2. 5-5. 0 .16 5. 6-6. 2 | Low.
Gravelly sand 3______ GMorSM___| A-lor A-2_____ 45-90 5-85 5-35 10+ .02 5.4-6. 4 | None,
Silty clay loam______ CL or CH;_,, A-7-6_____ _____ 90-100 | 85-100 | 85-100 0.2-0. 8 . 20 6. 4-7. 4 | Moderate to
high.
Silty elay______ U CH__________ A-7T-6___._______ 90-100 | 85-100 | 85-100 <0.05 . 15 6. 4-7. 4 | High.
Silty clay loam______ CH____.._.__ A-T-6_. .. __.__ 90-100 | 85-100 | 85-100 <0. 05 <. 14 6. 8-7. 8 | High to
moderate.
Clay loam._ - _.___.___ CLor CH____| A-6 or A-7-6___| 90-100 | 80-100 | 55-85 0.2-0. 8 .18 | 6.0-6.6 M(})lgieﬁate to
igh.
Clay loam__________ CLorCH____{ A~6 or A-7-6___] 90-100 | 80-100 | 55-85 0.2-0. 8 .18 6. 0-6. 6 | Moderate to
high.
Clay_ . ____________ CH______.___ A-7T-6_.________ 90-100 | 85-100 | 85-100 <0. 05 .15 6. 4-7. 2 | High.
Limestone_ _________ (O [ T, Q) * *) ® @ ® ®).
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Classification Percentage passing sieve— Avail-
Permeability | able Reaction | Shrink-swell
water potential
USDA texture Unified AASHO No. 4 | No. 10 | No. 200 capacity
Inches per
Inches per hour | inch of soil pH value
Silt loam_ .- ________ CLor ML_.__| A~4o0r A—6_____ 100 100 | 95-100 0. 825 6. 2-6. 8 | Low to
moderate.
Silt loam_ . _.______ CL__.__.____. A6 90-100 | 85-100 | 55-85 0. 825 .15 6. 2-6. 8 | Moderate.
Silty clay loam to SCor CL..___ A6 90-100 | 85-100 | 35-65 0.8-25 .16 6. 2-6. 8 | Low.
sandy clay loam.
Loamy sand_ ... ____ SP or SM_..._ A-lor A-2.____ 85-100 | 85-100 | 5-15 5.0-10.0 .03 5. 8-6. 6 | None.
Silt loam__ . ______._ CLor ML..__| A-40or A—-6_____ 100 100 | 95-100 0.8-2.5 .18 7.4-8 4 | Low to
moderate.
Silt loam - - - .. _____ CLor ML_...| A~4or A6_____ 100 100 | 95-100 0.8-25 .21 6. 6-7.2 | Low to
moderate.
Silt loam. . ________ OLor ML__..| A-6 or A-7-6.__ 100 100 | 95-100 0.8-2 5 .22 6. 6-7. 0 | Low to
moderate.
| Silt loam____________ CLor ML___| A-6or A-7-6__. 100 100 | 95-100 0.8-2.5 5.20 6. 1-6. 5 | Moderate.
Silt loam____________ CLorML____| A-7-6____..__... 100 100 | 95-100 0.8-2. 5 .18 | 5.1-6. 0 | Moderate.
Silt loam__..._._____ CLor ML____| A~dor A-6_____ 100 100 | 95-100 0. 8-2+5 .18 6. 4-7. 2 | Low to
moderate.
Silt loam_ ... __._.__ CLorML____| A—6_.______.____ 100 100 | 95-100 0. 8245 .18 6. 4-7. 2 | Low to
moderate.
Loamy fine sand.____ SM.______.__. A-2-4 . ________ 90-100 | 85-100 | 10-30 5. 0-1040 .05 | 5 86.4] None.
Sand.____.___._______ SMor SP._____ A-2o0r A-1_____ 90-100 | 85-100 5-15 10 .03 5. 8-6. 4 | None.
Silt loam . _.________ OLor ML_._._| A-7-6 or A-8___ 100 100 | 95-100 0.8-2. 5 .21 6. 4-7. 4 | High.
Loam__.______.__.___ CL___ ... A-6__ ... 85-100 | 80-100 | 55-75 0.8-2.5 .16 6. 4-7. 4 | Moderate.
Loam and silt loam.__.| CL._________ A6 85-100 | 80-100 | 55-75 0.8-2. 5 16 6. 4-7. 4 | Moderate.
Clay loam and cob- CL_.___.____ A-6 or A-6.____ 85-100 | 80-100 | 55-85 0.8-2.5 17 7. 0-7. 8 | Moderate.
bly sandy loam.
Loam_.______.____._. CLor ML____| A~6or A-4_____ 95-100 | 95-100 | 65-75 0.8-2. 5 .18 5. 6-6. 8 | Moderate.
Sandy clay loam.2__. | SCor CL____| A—~4o0or A-6.____ 75-95 | 65-95 | 35-65 0.82 5 .15 | 4.8-5.8 ! Moderate.
Sandy clay loam_____ SCor CL.____ A-40or A-6_____ 90-100 | 85-100 | 35-65 0. 2-0. 8 .15 | 4.8-5.8 | Moderate.
Loam.__._____.___ | CL__._______ A6 . 90-100 | 85-100 | 55-75 0. 2-0. 8 .15 | 5. 0-5.6 | Moderate.
Silt loam to silty OLor ML__._| A-6 or A-7-6___ 100 100 | 95-100 0.8-25 .21 | 6.5-7.4 | High.
clay loam.
Silty clay loam____._. OLor ML_._.| A~7-6__________ 100 100 | 95-100 0.2-0. 8 .18 6. 6-7. 4 | High,
Silty clay loam______ MHor CL___.| A-7-6_______.___ 95-100 | 90-100 | 85-100 0.8-2.5 .18 | 6.6-7.4 | High to
moderate.
Gravelly sandy loam_.| SMorGM___| A-lor A-2_____ 50-90 | 20-95 15-30 5.0-10.0 . 08 6. 6-7. 4 | None.
Silt loam . .. ________ ML or OL____| A-6 or A-7-6__. 100 100 | 95-100 0. 825 .20 | 6.4-7. 4 | Moderate to
high.
Silt Joam.__.______.__ MLorCL.___| A-7-6___.__..____ 100 100 | 95-100 0.8-2.5 .18 6. 4-7. 4 | High.
Silt loam_._.________ ML or CL_._._.| A-6 or A-7-6___ 100 100 | 95-100 0.8-2 5 .18 | 6.4-7. 4 | Moderate to
high.
Sandy loam.________ SM.__.._____. A-2-4 _________ 95-100 | 95-100 | 25-35 2.5-5.0 .13 | 5.2-6.0 | Low.
Sandy loam_________ SM_..__..___ A-2-4 _________ 95-100 | 95-100 | 25-35 2.5-5.0 .12 5. 0-5. 6 | Low to none.
Loamy sand and SPorSM._._...| A2 __.. ... 85-100 | 85-100 3-15 5. 0-10. 0 . 03 5. 0-5. 6 | None,
sand.
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SOIL SURVEY

TABLE 5.—Interpretations of engineering

Suitability as source of—

Farm ponds

Soil series or land type Highway
and map symbol location
Topsoil Sand Gravel Limestone Road fill Reservoir area
Atterberry (AyA)_.___.. Good . ._.___ Not suit- Not suit- Not suit- Poor; high Fair to poor; Fair; bottom of
able. able. able. volume seasonal high reservoir
change and water table; should be
low bearing moderately compacted.
capacity when high content
wet; mod- of organic
erate to high matter in the
compressi- surface layer;
bility; very low potential
narrow range as borrow
of moisture material.
content for
suitable com-
paction.
Backbone (BaB BaC, Very poor. .| Fair; poorly | Not suit- Bedrock Sand is good; Fair; generally Poor; rapid
BaD). graded able. suitable bedrock not great need seepage;
sand. for suitable un- for euts and material too
crushing. less crushed; fills; bedrock porous to
good bearing at a depth of hold water.
capacity and 20 to 40
shear inches; good
strength; potential as
very low com- borrow
pressibility. material.
Bassett loam (BeA, Good to Not suit- Not suit- Not suit- Good below a Good; seepage Good to fair;
BeB, BeC, BeC2). fair. able. able. able. depth of 15 may oceur in vertical and
to 20 inches; some cuts; horizontal
fair to good susceptible to veins of sand
bearing frost action are common;
capacity; where pockets bottom of
easily com- of water- reservoir
pacted to a bearing sand should be
high density. occur; good scarified and
workability. compacted.
Bassett silt loam Good. . .__. Not suit- Not suit- Not suit- Fair in the silty | Good; in places | Good to fair;
(BIB, BIC). able. able. able. material, seepage may vertical and
which is occur in horizontal
about 20 some cuts; veins of sand
inches thick susceptible to are common;
over glacial frost action bottom of
till; good in where the Teservoir
the till; the soil material should be
till has good is water scarified and
bearing bearing. compacted.
capacity.
Bertrand (BnA, BnB)__| Fair______._ Not suit- Not suit- Not suit- Poor; moderate | Fair to poor; Fair to poor;
able. able. able. to high vol- poor potential the subsoil is
ume change; as borrow pervious;
poor stability material; sealer may be
when wet. poor com- required to
paction when prevent
wet. excessive
seepage.
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Farm ponds—Con.

Degree of limitation for—

ity ; moderate
to high volume
change; diffi-
cult to com-
pact to high
density.

Fair to poor;
pervious, even
where com-
pacted; high
stability; low
volume change
when the soils
are wetted;
susceptible to
piping.

Good; moderate
stability; slow
permeability
and low volume
change where
compacted.

Good; moderate
stability ; mod-
erate volume
change in silty
material; slow
permeability
where com-
pacted.

Good to fair;
moderate
stability; poor
compaction
when wet.

function well
but are not
required in
all areas.

Not needed. ____

Tile drains
funetion well,
but they are
not needed in
most areas.

Not needed._ ...

Not needed....__

tile drains are
required be-
fore an area
is irrigated;
high avail-
able moisture
capacity.

Fair; low avail-

able moisture
capacity;
high infiltra-
tion rate.

Fair; moderate

or moderately
slow permea-
bility below a
depth of 214
feet; high
available
moisture
capacity.

Good; moderate

or moderately
slow permea-
bility below a
depth of 3
feet; high
available
moisture
capacity.

Good water

intake and
high moisture
capacity.

needed, because
of gently
sloping
topography.

Terraces difficult
to construect and
maintain; lime-
stone at a depth
of 20 to 40
inches.

Subsoil is low in
fertility below a
depth of about
15 to 20 inches;
cuts should be
held to a mini-
mum; stones
occur in places.

Well suited_______

Good, but not
needed in most
places.

but in places
tile drains
are needed on
the sides of
the water-
ways to con-
trol seepage.

Erodible, and

vegetation is
difficult to
establish or
maintain.

Some limita-

tions; vege-
tation diffi-
cult to estab-
lish; tile
drains needed
on the sides
of waterways
to control
seepage.

Well suited; tile

drains needed
on the sides
of the water-
ways to con-
trol seepage.

Satisfactory,

but not
needed in
most places.

severe; seasonal
high water
table.

Moderate to
severe; in places
the cracked
bedrock allows
unfiltered sew-
age to travel a
long distance.

Moderate; mod-
erate or mod-
erately slow
permeability
below a depth
of 214 feet.

Slight to mod-
erate; moderate
or moderately
slow permea-
bility below a
depth of 3 feet.

Slight; moderate
permeability.

Agricultural Terraces and Grassed
drainage Irrigation diversions waterways
Embankment Septic tank fields | Foundations for
low buildings
Fair; fair stabil- Tile drains Good; in places | Generally not Satisfactory, Moderate to Moderate; in

places satura-
tion is likely
to cause the
soil to lose
cohesion and
settle; uniform
consolidation;
seasonal high
water table.

None where
footings rest
on bedrock.

Slight; good
bearing
capacity and
shear strength;
low com-
pressibility.

Slight; moderate
to low com-
pressibility;
fair to good
bearing
capacity and
shear strength.

Moderate; fair
shear strength;
moderate
compressi-
bility ; satura-
tion may
cause soil to
lose cohesion
and settle.
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Farm ponds—Con.

Degree of limitation for—

potential.

Fair; contains a

limited supply
of suitable
material; com-
paction good
in soil material
above bedrock;
low compres-
sibility.

Fair to good; the

subsoil has
moderate
stability and
moderate
volume change;
the substratum
has high sta-
bility and low
volume change.

Generally not
needed.

Not needed_____

Fair; low to
moderate
available
moisture
capacity.

Good; medium
available
moisture
capacity;
moderately
permeable.

Bedrock hinders
construction in
places; cuts
should be held
to a minimum.

Cuts should be
restricted to a
minimum to
prevent expos-
ing the coarse-
textured
material in the
substratum.

Satisfactory for
shallow
excavations,
but not
needed in
most places.

Satisfactory,
but not
needed in
most places.

Moderate; the
fractured bed-
rock allows
unfiltered
sewage to
travel a long
distance.

Slight; the coarse
texture of the
substratum,
however, may
permit un-
filtered sewage
to travel a long
distance.

Agricultural Terraces and Grassed
drainage Irrigation diversions waterways
Embankment Septic tank fields | Foundations for
low buildings

Good; very Not needed._____ Good; because The ridges of ter- | Not needed in Slight; in places, Slight; good
stable; fair to of the races are most places; however, the bearing
good compac- gravelly sand difficult to con- vegetation gravelly sand capacity and
tion, except below a struct and difficult to may allow un- shear
where the con- depth of 2 maintain. establish. filtered sewage strength; low
tent of fines is feet, how- to travel a long compressibil-
less than 15 ever, more distance. ity; low
percent; low frequent ap- volume
volume change. plication of change.

water is
required than
in areas
where the
underlying
material is
finer tex-
tured; low to
medium
available
moisture
capacity.

Fair; very stable; | Not needed_____ Fair; rapid Highly erodible, Highly erodi- Moderate; poor Slight; good
pervious; fair permeability; and vegetation ble, and filtering of the shear strength;
to good com- low available is difficult to vegetation material allows low compres-
paction, except moisture establish; shal- difficult to unfiltered sibility ; low
where the con- capacity. low over establish and sewage to volume change
tent of fines is coarse-textured maintain. travel a long if the soil
less than 15 material. distance. material is
percent; low wetted.
volume change
when the soils
are wetted.

Poor; high in Each site re- Poor; slow or Diversions, Tile drains Not suitable; has | Severe; under-
content of clay; quires in- very slow properly placed, needed to a seasonal high lain by
wet; high in vestigation; permeability make the soils control water table; weathered
content of tile may not in the sub- less wet by seepage SO slow or very shale; subject
organic matter drain all stratum; preventing that vegeta~ slow to dangerous
and less than areas. drainage local flooding. tion can be permeability. expansion if
3 feet deep needed before established. initially dry;
over shale; the irrigating. moderate
shale has high compressi-
shrink-swell bility.

None where the
foundation
rests on lime-
stone
bedrock.

Slight below a
depth of 3
feet; good
shear strength;
low compres-
sibility; low
volume
change on
wetting and
drying.
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TABLE 5.—Interpretations of engineering

Suitability as source of—

Farm ponds

Soil series or land type Highway
and map symbol location
Topsoil Sand Gravel Limestone Road fill Reservoir area,
Caneek (Ce).__.______ Good._____ Not suit- Not suit- Not suit- Fair to poor; Poor; subject to | Poor to fair;
able, able. able. has very low flooding and subject to
stability and has a high flooding;
bearing ca- water table; some seep-
pacity when the soil ma- age can be
wet; difficult terial has low expected.
to compact to density and
high density. has low po-
tential as bor-
row material.
Canoe (Cf)___________ Good.______ Not suit- Not suit- Not suit- Poor; has high | Fair to poor; Fair, but a
able. able. able. volume has seasonal good site is

change and high water rare; bottom
low bearing table; surface of reservoir
capacity layer mod- should be
when wet; erately high compacted.
Very narrow in content of
range of organic mat-
moisture con- ter; has low
tent for suit- potential as
able compac- borrow
tion. . material.

Chaseburg (ChA, ChB, | Good_.____ Not suit- Not suit- Not suit- Fair to poor; Fair; subject to | Poor to fair; the
DgB). able. able. able. low stability flash flooding; bottom of
(In places mapped and bearing low potential reservoir

with Dorchester capacity as borrow should be
and Volney when wet; material. compacted;
soils; interpre- poor compac- some seepage
tations for the tion when can be
Dorchester and wet. expected.
Volney soils are
given under
their respective
series.)
Chelsea (CIB, CID).._.| Not suita- Good; Not suit- Not suit- Fair to good; Fair to good; Not suitable;
ble. source of able. able. except when loose sand rapid perme-
poorly damp, lacks may hinder ability;
graded stability hauling material too
fine to under wheel operations; porous to
medium loads; no highly hold water.
sands. volume erodible;
change when vegetation
wet. difficult to
establish on
cuts; may
become
quick or
flow when
saturated.
Clyde (CmB, FmB)____{ Good, but Not suit- Not suit- Not suit- Not suitable; Poor; high water | Fair to good;
(In places mapped often wet. able. able. able. high content table and bottom of
with Floyd soils; of organic high content reservoir may
interpretations matter; high of organie need to be
for the Floyd water table; matter; highly compacted;
soils are given moderate to susceptible thin layer of
under the Floyd high volume to frost ac- sand common.

series.)

change; poor
workability.

tion; nearly
level.
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TABLE 5.—Interpretations of engineering

Suitability as source of—

Farm ponds

Soil series or land type Highway
and map symbol location
Topsoil Sand Gravel Limestone Road fill Reservoir area
Coggon (CoB, CoC2)_._| Fair to Not suit- Not suit- Not suit- Good; good Good; seepage Good to fair;
poor. able. able. able. bearing capac- may occur in vertical and
ity and easily some cuts; horizontal
compacted to susceptible to veins of sand
high density. frost action are common;
where pockets bottom of
of water- reservoir
bearing sand needs to be
oceur. scarified and
compacted.
Colo (Cs, Ct)oo___.___ Good, but Not suit- Not suit- Not suit- Very poor; high | Poor; high in Poor; nearly
(Mapped only often able. able. able. in content of content of level; subject
with Otter and wet. organic mat- organic mat- to flooding.
Ossian soils; ter; fair to ter; subject
interpretations poor bearing to flooding;
for the Otter capacity; high seasonal high
and Ossian soils compressibil- water table;
are given under ity; difficult low borrow
their respective to compact potential;
series.) to high poor bearing
density. capacity.
Dickinson (DcA, DcB Fair to Good; Fair to Not suit- Good to excel- Good; protec- Poor; rapidly
DcC, DcD). good. poorly poor. able. lent; good tion of the permeable
graded workability slopes re- material, too
fine and and stability; quired; loose porous to
medium low volume sand may hold water.
sands. change on hinder hauling
wetting and operations;
drying. seepage occurs
in places in
some deep
cuts.
Donnan (DbB)__..____. Fair_.______ Not suit- Not suit- Not suit- Fair in upper- Poor; seasonal Good; very slow
able. able. able. most 20 to 40 perched permeability
inches; not water table when com-
suitable in the at a depth of pacted;
substratum; 20 to 40 reservoir area
moderate to inches; highly not uniform
high volume susceptible to and should be
change; poor frost action; compacted.
bearing ca- in many
pacity; poor places seepage
workability occurs in the
when wet. cuts.
Dorchester (De, DgB)_.| Good.__..__. Not suit- Not suit- Not suit- Fair in upper Poor; subject to | Poor; nearly
(In places mapped able. able. able. part and poor flooding; low level; subject

with Chaseburg
and Volney
soils; inter-
pretations for
the Chaseburg
and Volney
soils are given
under their
respective
series.)

below; soil
material has
low density;
substratum
high in con-
tent of or-
ganic matter;
low bearing
capacity when
wet.

potential as
borrow
material.

to flooding.
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Farm ponds—Con.

Embankment

Agricultural
drainage

Irrigation

Terraces and
diversions

Grassed
waterways

Degree of limitation for—

Septic tank fields

Foundations for
low buildings

Good; moderate
stability ; slow
permeability
when com-
pacted; good
workability at
optimum mois-
ture content.

Poor; high in
content of or-
ganic matter;
high shrink-
swell potential;
poor work-
ability.

Fair to good;
pervious, even
when com-
pacted; high
stability and
some volume
change; sus-
ceptible to
piping in places.

Fair to poor;
high shrink-
swell potential;
poor compac-
tion and work-
ability when
wet.

Fair in upper
part and poor
below; low
stability when
wet; high com-
pressibility.

Generally not
needed.

Needs protec-
tion from
flooding; tile
draing
function well.

Not needed-._ ..

All areas may
not need
drainage.

Protection from
flooding
needed.

240-019—68——10

Fair; moderate
to moder-
ately slow
permeability
below a depth
of 214 feet;
high available
moisture
capacity.

Good; soil
requires
drainage
before it is
irrigated;
high available
moisture
capacity.

Good; rapid
intake; low
available
moisture
capacity.

Poor; adequate
drainage
needed
before irriga-
tion; subsoil
is slowly
permeable.

Good; subject
to flooding;
high awvailable
moisture
capacity.

In places a stone

line below a
depth of about
20 inches will
interfere with
construction;
some areas are
wet after ter-
races are in-
stalled; cuts
should be held
to a minimum.

In places diver-

sions are bene-
ficial for con~
trolling local
runoff and
reducing wet-
ness.

Highly erodible;

vegetation
difficult to
establish where
cuts expose the
sandy sub-
stratum.

Not well suited;

a clayey sub-
soil is at a
depth of 20 to
40 inches, and
the surface
layer is low in
fertility ; cuts
should be held
to a minimum.

Diversions help

to protect the
soils from local
runoff.

Some limita-~
tions; in
places a stone
line will
hinder con-
struction; in
places tile
drains are
needed for
vegetation to
become
established.

Not needed._..__

Highly erodible;
vegetation
difficult to
establish.

Not needed in
most places;
vegetation
difficult to
establish; tile
drains needed
on the sides
of the water-
way.

Not needed.....

Moderate; moder-
ate to moder-
ately slow per-
meability below
a depth of 214
feet.

Not suitable;
seasonal high
water table;
subject to
flooding.

Moderate; soils
make poor fil-
tering material
and may allow
unfiltered sew-
age to travel a
long distance.

Severe; slowly
permeable below
a depth of 20 to
40 inches;
seasonal high
water table.

Severe; subject to
flooding and
deposition.

Slight; low con-
solidation;
good bearing
capacity and
shear strength.

Severe; high
compressi-
bility but
uneven con-
solidation;
high water
table; subject
to flooding.

Slight; good
shear strength;
very low com-
pressibility;
negligible vol-
ume change,
but may
become quick
and flow if the
soil material
is saturated.

Severe; the sub-
stratum is
clayey and
subject to
dangerous
changes in
volume if it is
initially dry;
moderate com-~
pressibility.

Severe; subject
to flooding
and deposi-
tion; moderate
to high com-
pressibilify.
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TaBLE 5.—Interpretations of engineering

Suitability as source of—

Farm ponds

Soil series or land type Highway
and map symbol location
Topsoil Sand Gravel Limestone Road fill Reservoir area
Hayfield:
Deep (HdA)_._... Good.__.... Good below | Fair to Not Fair above a Fair to good; Not suitable;
a depth good suitable. depth of 36 nearly level substratum
of 36 below a inches; good topography; coarse tex-
inches. depth of below that has a sea- tured and too
36 inches. depth; great sonal high porous to
loss in bear- water table; hold water.
ing capacity good poten-
when ma- tial as borrow
terial above a material be-
depth of 36 low a depth
inches is wet; of 36 inches;
moderate high poten-
volume tial frost
change to a action.
depth of 36
inches; low
volume
change below
that depth.
Moderately deep Good.ocoe-_ In places In places Not suit- Fair to a depth | Fair to good; Not suitable;
(HmA). good good able. of 24 to 36 nearly level; substratum
below a below a inches; good has a season- coarse tex-
depth of depth of below that al high water tured and too
24 to 36 24 to 36 depth. table; good porous to
inches. inches. potential as hold water.
. borrow mate-
rial; high
potential
frost action.
Huntsville (HuA, Very good_.; Not suit- Not suit- Not suit- Poor; low bear- | Fair to poor; Poor; nearly
HuB). ) able. able. " able. ing capacity subject to level; subject
when wet; overflow; to overflow;
high volume high content material used
change when of organic for reservoir
compacted; matter; high area needs to
high in con- compressi- be com-
tent of or- bility; poor pacted.
ganic matter. foundation

for high fills.
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Farm ponds-—Con.

Embankment

Agricultural
drainage

Irrigation

Terraces and
diversions

Grassed
waterways

Degree of limitation for—

Septic tank fields

Foundations for
low buildings

Fair to a depth
of 36 inches;
good below
that depth;
medium sta-
bility and
moderate
volume change
in subsoil; high
stability and
low volume
change in sub-
stratum; poor
resistance to
piping.

Fair to a depth
of 24 to 36
inches; good
below a depth
of 36 inches;
medium stabil-
ity and mod-
erate volume
change in sub-
soil; high sta-
bility and low
volume change
in substratum;
poor resistance

to piping.

Fair; medium
stability ; mod-
erate volume
change; fair
compaection at
optimum mois-
ture content;
poor compac-
tion if material

Tile drains
function well;
the coarse
texture of the
substratum
increases
difficulty of
installing tile.

Tile drains func-
tion well; the

coarse texture

of the sub-
stratum in-
creases diffi-
culty of in-
stalling tile.

Not needed____ .

Good; drainage
required be-
fore irrigat-
ing; medium
to high
available
moisture
capacity.

Good; in places
drainage is
required be-
fore irrigat-
ing; medium
available
moisture
capacity.

Good; moderate
water intake
rate; high
available
moisture ca-
pacity; pro-
tection from
stream over-
flow needed

Generally not
needed; diver-
sions, properly
placed, help to
protect from
local runoff.

Generally not
needed; diver-
sions, properly
placed, help to
protect from
local runoff.

Terraces not

needed; well
suited to diver-
sions.

L

Generally not
needed.

Generally not
needed.

No limitations;
not needed
in most areas.

Moderate to

severe; has a
seasonal high
water table;
below a depth
of 36 inches,
the soil makes
poor filtering
material.

Moderate to .

severe; has a
seasonal high
water table;
below a depth
of 24 to 36
inches, the soil
makes poor
filtering mate-
rial.

Moderate; good
shear strength;
has a seasonal
high water
table; very
low compressi-
bility; low
volume change
below a depth
of 36 inches
when soil
material is
wetted and
dried; soil
material be-
low a depth of
36 inches may
become quick
and flow if it
is saturated
when exca-
vation takes
place.

Moderate; good
shear strength;
has a seasonal
high water
table; very
low compress-
ibility ; low
volume change
when soil
material below
a depth of 24
to 30 inches
is wetted and
dried; soil
material below
a depth of 36
inches may
become quick
and flow if it
is saturated
when excava-

tion takes
place.

Slight to moder- Slight to mod-
ate; subject to erate; fair
stream overflow shear strength
of short dura- and bearing
tion; moderate capacity;
permeability. moderate com-

pressibility ;

subject to

overflow.
A f—
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TABLE 5.—Interpretations of engineering

Suitability as source of—

Farm ponds

Soil series or land type Highway
and map symbol location
Topsoil Sand Gravel Limestone Road fill Reservoir area
Jacwin (JaA, JaB, Good__.___. Not suit- Not suit- Not suit- Not suitable; Poor; surface Fair; shale at a
JaC, JaD). able. able. able. shale at a layer high in depth of 15
depth of 15 content of to 30 inches;
to 30 inches; organic bottom of
soil material maptter; sea- reservoir may
above the sonal high need to be
shale is high water table; compacted;
in content of low borrow contains thin
organic potential. strata of
matter and limestone in
has low places.
density; shale
subject to
high volume
change.
Kato:

Deep (KdA)._..-. Goodamunn_ . Fair; high Fair below | Not suit- Poor to a depth | Fair; has a Bottom of reser-
water a depth able. of 3 feet; seasonal high voir needs to
table. of 36 to very good water table; be com-

42 below that surface layer pacted;
inches; depth; mate- high in con- coarse-tex-
high rial to a tent of tured mate-
water depth of 3 organic rial, too
table. feet is high matter. porous to
in content of hold water,
organic below a
matter and depth of 36
is of low inches; sea-
density. sonal high
water table.

Moderately deep Good.._.__. Fair; high Fair below | Not suit- Poor to a depth | Fair; has a Bottom of reser-

(KaA). water a depth able. of 2 feet; seasonal high voir needs to
table. of 24 to material high water table; be com-

36 in content of surface layer pacted;

inches; organic high in eon- coarse-tex-

high matter and tent of tured mate-

water has low organic rial below a,

table. density ; very matter. depth of 24
good below a to 36 inches
depth of 2 too porous to
to 3 feet; low hold water;
compressi- seasonal high
bility and water table.
low volume
change.

Deep, clay shale Good.._-.-_ Not suit- Not suit- Not suit- Poor to not Poor; seasonal Fair; nearly
substratum able. able. able. suitable; high water level In
(KsB, KsC). shaly sub- table; surface places; suit-

stratum layer high in able for dug-
within 4 feet content of out ponds.
of surface; organic

high in matter;

content of highly sus-

organic ceptible to

matter; mate-
rial overlying
the shale is of
low density.

frost action.
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TABLE 5.—Interpretations of engineering

Soil series or land type
and map symbol

Suitability as source of—

Highway
location

Farm ponds

where satu-
rated strata
oceur.

Topsoil Sand Gravel Limestone Road fill Reservoir area
Kennebec (LkA)_._____ Very good-.| Not suit- Not suit- Not suit- Poor to very Fair to poor; Poor; subject to

(Mapped only able. able. able. poor; high in nearly level; flooding;
with Lawson content of subject to nearly level;
soils; interpre- organic flooding; low bottom of
tations for the matter; low potential as reservoir
Lawson soils bearing ca- borrow mate- needs to be
are given under pacity when rial; high compacted.
the Lawson wet; mod- content of or-
series.) erate to high ganic matter.

volume
change.
Kenyon (KyB)aoooo_-- Good...._. Not suit- Not suit- Not suit- Good below a Good; seepage Good to fair;
able. able. able. depth of may occur in vertical and
) about 1%4 some cuts; horizontal
feet; fair to good source veins of sand
good bearing of borrow are common;
capacity; low material; sus- bottom of
compressi- ceptible to reservoir
bility; easily frost action should be
compacted to where pock- scarified and
high density. ets of water- compacted.
bearing sand
oceur,
Lamont: )
Sandy loam (LaB, | Poor__.____ Good; In a few Not suit- Good; low vol- Good; soil ma- Poor; rapid per-
LaC, LaD). poorly places able. ume change terial on slopes meability;

graded below a on wetting; highly erod- material too
fine and depth of good work- ible; has good porous to
medium 2 feet. ability and potential as hold water
sands. good compac- borrow mate- without a

tion except rial; in some sealer.

where the cuts the sand )

content of may be satu-

fines is less rated and

than 15 per- become quick

cent; highly and flow

stable under when an ex-

wheel loads, cavation is

regardless of made.

the moisture

content.

Sandy loam, till Poor._____. Good to a Not suit- Not suit- Good; low com- | Good; seepage Fair; veins of
subsoil variant depth of able. able. pressibility; may occur in sand are
(LdB) 15 to 36 good bearing some cuts; common; the

inches, eapacity and good source material in
but poorly shear of borrow reservoir area
graded strength; material; should be
fine and good compac- highly sus- compacted.
medium tion and ceptible to

sands. workability. frost action
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TARLE 5.—Interpretations of engineering

Suitability as source of—

Farm ponds

Soil series or land type Highway
and map symbol location
Topsoil Sand Gravel Limestone Road fill Reservoir area
Renova (ReB, ReC, Fair in Not suit- | Not suit- Not suit- Good below a Good; seepage Fair to good;
ReC2, ReD2, ReD3, areas able. able. able. depth of 18 may oceur in vertical and
ReE2, ReE3). that to 20 inches; some cuts; horizontal
are not good bearing good source veins of sand
eroded; capacity; low of borrow are common;
poor in compres- material; bottom of
eroded sibility ; easily susceptible to reservoir
areas. compacted to frost action should be
high density. where pockets compacted.
of water-
bearing sand
oceur.
Riceville (RfB). ... ... Good to Not suit- | Not suit- Not suit- Good in glacial | Good to fair; Good; sand
fair. able. able. able. till below a seasonal lenses and
depth of 15 perched pockets of
to 20 inches; water table; sand are com-
good bearing susceptible to mon; bottom
capacity; frost action of reservoir
easily com- where pockets should be
pacted to of water- scarified and
high density. bearing sand compacted.
oceur.
Rockton (RkA, RkB, Good. .-._-- Not suit- | Not suit- Limestone Fair to good to | Fair; hard, Poor; in many
RkC, RkD). able. able. suitable a depth of level-bedded places bed-
for crush- 15 to 30 limestone at a rock is
ing below inches; good depth of 15 fractured and
a depth bearing to 30 inches; too porous to
of 15 to capacity; good poten- hold water.
30 moderate tial for
inches. volume borrow
change; material.
limestone
bedrock at a
depth of 15
to 30 inches;
clayey re-
siduum, where
present
above the
limestone,
is not
suitable.
Rowley (RoA, Rw)__..| Good._.__. Not suit- | Not suit- Not suit- Poor; surface Fair to poor; Fair; bottom of
(In places mapped able. able. able, layer high in seasonal high reservoir
with Lawson { content of water table; should be
soils; interpre- organic mat- low potential compacted.
tations for the ter; high as borrow
Lawson soils are volume material;
given under the change and surface layer
Lawson series.) low bearing -high in con-
capacity tent of
when wet; organle
very narrow matter.
range of
moisture con-
tent for
suitable
compaction.




properties of soils—Continued

WINNESHIEK COUNTY, IOWA

153

Farm ponds—Con.

Degree of limitation for—

the bedrock.

Fair; fair stabil-
ity ; medium to
high volume
change on
wetting; dif-
ficult to
compact to
high density;
narrow range
of moisture
content for
good
workability.

Tile drains

function well.

Fair to good;

tile drainage
required be-
fore irrigat-
ing; high
available
moisture
capacity.

Terraces generally
not needed;
diversions,
properly placed,
help to control
local runoff
and reduce
wetness.

Good; tile may

be needed so
that vegeta-
tion can be
established.

Moderate; sea-
sonal high
water table.

Agricultural Terraces and Grassed
drainage Irrigation diversions waterways
Embankment Septic tank fields | Foundations for
low buildings

Good; moderate Not needed. ____ Good; moderate | Cuts should be Good; tile Slight; moderate Slight; good
stability; intake rate; held to a mini- needed on permeability. bearing
easily com- high available mum because of the sides of capacity and
pacted to high moisture stone line and waterways in shear strength;
density ; slow capacity. low fertility of many places low compres-
permeability the subsoil. to control sibility;
where com- seepage 8o uneven con-
pacted; that vegeta- solidation.
moderate tion can be
potential for established.
expansion.

Good; moderate Tile drainage Fair; mod- Subseil low in Some limita- Moderate; Moderate;
stability ; slow allows field erately slow fertility; cuts tions; stone moderately seasonal
permeability operations permeability should be held line at a slow per- perched water
where com- to be more below a to less than 2 depth of 2 meability; table; good
pacted. timely; close depth of 2 feet; in some feet; vegeta- seasonal bearing capac-

spacing and feet; high places tile are tion difficult perched water ity and shear
careful place- available needed in the to establish; table. strength; low
ment of the moisture channels of the tile are compres-
tile necessary. capacity. terraces. needed on sibility.

the sides of

waterways

to control

seepage.

Poor; limited Not needed._..__ Fair; mod- In places lime- Satisfactory Severe; shallow None where
supply of erate intake stone bedrock where suf- over bedrock; footings can
usable material rate; very 15 to 30 inches ficient cover in places be set on
above the bed- low to low below the sur- can be left cracked bed- limestone
rock; moderate available face hinders over the lime- rock allows bedrock.
volume change moisture construction. stone. unfiltered
and good com- capacity. sewage to
paction of travel a long
material over distance.

Moderate; if
soil becomes
saturated, it
may lose
cohesion and
settle; uni-
form consoli-
dation; fair
shear strength.
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Farm ponds—Con.

Degree of limitation for—

Agricultural Terraces and Grassed
drainage Irrigation diversions waterways
Embankment - Septic tank fields | Foundations for
low buildings

Fair; good sta~ Not needed.____ Good; high in- Satisfactory; Satisfactory; Not suitable where, Moderate; mod-

bility; high in take rate; diversions help not needed in soil ocecurs in erate to high

content of high available to protect from most places. drainageways; compressibil-

organic matter; moisture local runoff. slight in other ity; uneven

high volume capacity. areas; moderate consolidation;

change; fair permeability. fair bearing

to poor capacity.

resistance to
piping.

Fair; high con-
tent of organic
matter; fair
stability;
moderate
volume change.

Fair; fair stabil-
ity; pervious;
large fragments
in fill can
result in
settling.

Fair; fair stabil-
ity ; pervious;
large fragments
in fill can result
in settling.

Fair; semipervious
where com-
pacted; mod-
erate stability
and volume
change; bed-
rock at a depth
of 30 to 50
inches.

Tile drains
function well.

Not needed.____

Not needed.____

Not needed_____

Good; drainage
required
before irrigat-
ing; high
available
moisture
capacity.

Not suitable.___

Not suitable_.___

Fair to good;
medium
available
moisture
capacity.

Diversions, prop-
erly placed,
help to protect
from local
runoff.

Diversions, prop-
erly placed,
help to protect
from local
runoff.

Diversions, prop-
erly placed,
help to protect
from local
runoff.

Bedrock at a
depth of 30 to
50 inches may
hinder con-
struction.

In places tile
needed on the
sides of
drainageway
to control
seepage.

Not suitable ___

Not suitable. ...

Satisfactory, but
generally not
needed.

Severe; seasonal
high water
table; subject
to flooding.

Not suitable;
subject to
flooding of short
duration by
water of high
velocity.

Not suitable;
subject to
flooding of short
duration by
water of high
velocity.

Moderate; in
places fractured
bedrock allows
unfiltered sew-
age to travel
a long distance;
in places bed-
rock interferes
with installa-
tion.

Severe; subject
to flooding;
moderate
compressibil-
ity; material
below a depth
of 4 feet may
become quick
and flow if it
is saturated
when
exeavation
is made.

Severe; subject
to flooding of
short duration
by water of
high velocity.

Severe; subject
to flooding of
short duration
by water of
high velocity.

None where
footings rest
on limestone
bedrock.
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TABLE 6.—FEngineering test data for soil

Moisture-density 2
Towa
Soil name and location Parent material report | Depth Horizon
o. Maximum | Optimum
AADO dry moisture
density
Bassett loam: Inches Lb. per cu.ft. | Percent
460 feet S. and 175 feet E. of the NW. corner | Glacial till. 8409 6-12 | A2.________ 109 17
of SW14 sec. 34, T. 97 N.,, R. 10 W. 8410 | 27-47 | 1IB22_. ____ 118 13
8411 47-72 | 1IB3_.___.__ 118 12
Clyde silt loam:
215 feet N. and 35 feet E. of the SE. corner of | Outwash over till. 8406 0-11 § Al ___._._ 79 32
NEWNWI see. 5, T. 96 N., R. 10 W. 8407 27-33 { B2g________ 118 12
8408 38-56 | IT1C2_____. 120 11
Dorchester silt loam:
NELSWY sec. 33, T. 98 N, R. 8 W. Alluvium. 8400 | 0-20 | C_.o_____. 102 19
8401 20-30 | Alb_______ 94 23
8402 | 48-59 | B22b_ . _.__ 102 i8
Fayette silt loam:
250 feet W. and 45 feet S. of the NE. corner of | Loess. 8397 0-7 Ap. . _____ 103 18
NWKNEY see. 21, T. 100 N., R. 8 W, 8398 { 27-39 | B22__._____ 103 18
8399 | 46-80 | Cl__.___.__ 106 i8
Floyd loam:
150 feet N. of the SW. corner of NWX%SW; | Glacial drift. 8412 0-12 | Al_________ 84 28
sec. 4, T. 96 N, R. 10 W. 8413 20-37 | 1IB22______ ) (8)
8414 41-64 | 1IB32_____._ 114 14
Ossian silt loam:
SWHuNWY; sec. 2, T.96 N, R. 7. W. Alluvium. 8394 7-17 | C2__._____ 104 17
8395 29-40 | B21b______ 104 17
8396 | 47-64 | B3b______._ 106 17
Riceville loam:
580 feet N. of the SW. corner of see. 3, T. 96 | Glacial till. 8391 0-8 Al ... 94 24
N, R. 10 W, 8392 12-16 | B1____.____ 107 18
8393 20-42 | IIB22______ 111 16

1 Tests performed by the Iowa State Highway Commission in aceordance with standard procedures of the American Association of

State Highway Officials (AASHO).

2 Based on AASHO Designation T 99-57, Method A (1).

3 Mechanical analyses according to AASHO Designation T 88-57 (I). Results by this procedure frequently may differ somewhat
from results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). Inthe AASHO procedure,
the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material,
including that coarser than 2 mm. in diameter. In the SC8 soil survey procedure, the fine material is analyzed by the pipette method
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Figure 10.—In the lower picture is a deep gully across an area occupied by Dorchester-Chaseburg-Volney complex, 2 to 5 percent
slopes. Shaping of the gully has just been started. In the upper picture is the area after the gully has been filled, reshaped, and
seeded.








































































188 SOIL

of NE14,SW1/, sec. 33, T. 98 N., R. 8 W,, then north to
south. bank of Trout Run Creek:

C1—0 to 20 inches, stratified dark grayish-brown (10YR
4/2) and some very dark gray (10YR 3/1) and brown
(10YR 5/3) silt loam; weak, very thin, platy struc-
ture and some weak, very fine, granular structure;
very friable; weakly calcareous; clear, smooth bound-

ary.

IIA1b—20 to 30 inches, black (10YR 2/1) silt loam; weak,
very fine, subangular blocky structure; very friable;
neutral; clear, smooth boundary.

IIA3b—30 to 40 inches, very dark brown (10YR 2/2) silt
loam ; moderate, very fine, subangular blocky struc-
ture; very friable; neutral; clear, smooth boundary.

IIB21b—40 to 48 inches, very dark gray (10YR 3/1) silt
loam ; moderate, very fine and fine, subangular blocky
structure ; very friable; neutral ; diffuse, wavy bound-

ary.

IIB22b—48 to 59 inches, very dark gray (10YR 3/1) and verv
dark grayish-brown (10YR 38/2) silt loam; moderace,
fine to medium, subangular blocky structure; friable;
neutral.

Representative profile of Dorchester silt loam in a
permanent, pasture, 300 feet north of river and 200 feet
west of bend in road in northwestern corner of SW1j
sec. 13, T. 98 N., R. 8 W.:

C1—0 to 36 inches, stratified dark grayish-brown (10YR 4/2)
and thin layers of brown (10YR 5/3), light brownish-
gray, (10YR 6/2), and very dark gray (10YR 3/1)
silt loam ; weak, very thin, platy structure and some
weak, fine, granular structure; very friable; weakly
calcareous; moderately alkaline; abrupt, smooth
boundary.

ITIAb—36 to 47 inches, black (10YR 2/1) loam to silt loam;
very weak, fine, subangular blocky structure; very
friable; neutral; clear, smooth boundary.

IIA3—47 to 56 inches, very dark grayish-brown (10YR 3/2)
and some dark-brown (10YR 3/3) loam to silt
loam; weak, very fine, subangular blocky structure;
neutral.

The calcareous, stratified sediments of silt loam that
make up the upper part of the profile generally have
color values of 4 or higher and chromas of 2 or higher.
Thin layers of darker colored sediments, however, occur
in places. The dark, buried soil that occurs in most
areas of Dorchester soils and that has a texture of loam
to light silty clay loam is at a depth ranging from 20
to 40 inches. Pebbles, cobbles, or fragments of lime-
stone are absent to a depth of 40 inches or more. The
light-colored sediments contain a few yellowish or
brownish mottles in places. Although the stratified silty
material is calcareous, the buried soil is slightly acid to
neutral in reaction.

Dow Series

In the Dow series are well-drained soils formed in
calcareous, relict, gleyed (deoxidized) loess. These soils
are steep, and they occur with Fayette soils on side
slopes in the uplands. The native vegetation was trees.

The Dow soils have a thin, moderately dark colored
to light-colored A1 horizon of silt loam. Their B hori-
zon is weakly defined, and they have a calcareous, olive-

SURVEY

The Dow soils of Winneshiek County differ from the
Dow soils in other counties in Iowa in that they have a
B horizon and are leached of carbonates to a depth of
10 to 20 inches.

Representative profile of Dow silt loam in a cultivated
field, 160 feet east and 200 feet north of the SW. corner
of the SE14SE1/ sec. 25, T. 96 N, R. 9 W.:

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) and some
brown to dark-brown (10YR 4/3) silt loam; weak,
very fine, subangular blocky structure; friable; com-
mon oxide concretions; neutral; abrupt, smooth
boundary.

B—6 to 11 inches, dominantly light olive-gray (5Y 6/2) and
some dark-brown (10YR 3/3) and brown to dark-
brown (10YR 4/3) silt loam; common iron streaks
of yellowish brown (10YR 5/8) and hard iron tubules
of dark reddish brown (5YR 3/2, 3/3, and 3/4);
weak, very fine, subangular blocky structure; friable;
mildly alkaline; clear, wavy boundary.

C—11 to 72 inches, olive-gray (5Y 5/2) silt loam; common
iron streaks of yellowish brown (10YR 5/8) and
many hard iron tubules of dark reddish brown (5YR
3/2, 3/8, and 3/4); weak, coarse, subangular blocky
structure to massive; friable; calcareous.

The thickness of the A horizon ranges from 6 to 12
inches, and the color of that horizon grades from very
dark grayish brown (10YR 3/2) to dark grayish brown
(10YR 4/2). The areas that are dark grayish brown
(10YR 4/2) have been cultivated or are eroded. In
places these soils have a very weakly defined A2 horizon
or have a slightly leached zone between the A1l and the

‘C horizon.

In most places the profile contains an indistinct B
horizon. In areas that are not eroded, the soil material
is leached to a depth of 8 to 12 inches. The grayish
color of the subsoil is considered to be a relict feature
typical of an older and wetter climatic regime. Geologic
erosion has removed part of the yellowish-brown oxi-
dized loess and has exposed a zone of gleyed loess.
Mottles and tubular iron concretions are common.
Depth to calcareous material ranges from 10 to 20
inches.

Downs Series

The Downs series consists of well-drained soils that
formed in loess. These soils are gently sloping to
strongly sloping and are on convex ridgetops and side
slopes in the uplands. The native vegetation was trees
and prairie grasses. ,

The Downs soils have a moderately thick A1l horizo
of dark colored or moderately dark colored silt loam
and a somewhat distinct A2 horizon. Their B horizons
have a brownish color and a texture of silty clay loam,
and they are free of mottles to a depth of about 30
inches. Clay films and grainy silt coats are evident in
the B horizons.

The Downs soils have a darker, thicker Al horizon
and generally have a less distinct A2 horizon than the
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220 SOIL SURVEY

TaBLE 8.—Summary of temperatures and precipitation
[Based on a 30-year period,

Precipitation (in inches) Temperature (° F.)
Greatest daily ‘ Snow and sleet Average
Month
Average Greatest monthly | Greatest daily
Inches Year |Average Daily Daily Monthly
maximum | minimum
Inches Year Inches Year

January._.____________ 1. 08 1. 80 1946 89 24. 0 1937 10. 5 1949 27.9 7.1 17. 5
February_________.____ . 88 1. 46 1948 7.2 22. 2 1936 10. 0 1937 31. 2 9.8 20. 5
Mareh_______________ 2. 01 1. 97 1956 10. 6 28.3 1959 13. 0 1959 41. 5 20. 9 31. 2
April _______ . ___ 2. 57 2. 12 1941 1.3 9.0 1952 6.0 19492 58. 8 34.5 46. 7
May_._ . 4 12 7.70 1941 ® 3.2 1947 3.2 1947 711 46. 0 58. 6
June_.____________.__ 4. 94 6. 40 1942 0 0 .- [0 I D 80. 2 56. 4 68. 3
July_ .. 4. 24 4. 50 1933 0 0 - [ S, 85. 7 59. 7 72.7
August. ... ________ 4. 33 4. 40 1940 0 [ P [ 83. 4 57. 8 70. 6
September___ _________ 3.42 | 408 | 1946 0 0 1942 ) 1942 74. 8 49,1 62. 0
October_ . __ __________ 2. 03 2. 68 1942 ®) .3 1952 .3 1952 63. 5 37. 8 50.7
November_.__________ 1. 89 2. 30 1958 4.5 13. 5 1947 12. 0 1934 447 24. 5 34. 8
December_____________ 1. 07 1. 30 1932 71 19. 9 1950 8.0 1932 31. 6 13. 1 22 4
Year . _.__. 32. 59 7.70 1941 39. 6 28. 3 1959 13. 0 1959 57. 9 34.7 46. 3

1 Degree-days based on 65° F. The heating degree-days for a day are determined by subtracting the average daily temperature from
65. These daily values are totaled to obtain the number of degree-days in a month. For example, to determine the average degree-days
for January in an 8-year period, determine the total of degree-days for each January in that period and divide by eight.
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Surface soil. The soil ordinarily moved in tillage, or its equivalent  Toposequence. A sequence of soils whose properties are func-

in uncultivated soil, about 5 to 8 inches in thickness. The tionally related to topography as a soil-forming factor.
plowed layer. . Variant. A soil that has many characteristics of the series in which
Terrace (structural). An embankment or ridge, constructed across it is placed but that differs in at least one important charac-
sloping soils on the contour or at a slight }alnglp to the corﬁtputr . teristic, indicated by its name. The acreage of a variant is
The terrace intercepts surplus runoff so that it may soak into of too small extent to justify establishing a new series. A new
the soil or flow slowly to a prepared outlet without harm. . be designated and 1 th iant h it
Terraces in fields are generally built so they can be farmed. series may be designated and replace the variant, however, 1
Terraces intended mainly for drainage have a deep channel that sufficient acreage is later found. . .
is maintained in permanent sod. Water-holding capacity. See Available moisture capacity.
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing
accessibility issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance
with publications that include maps, graphs, or similar forms of information, you
may also wish to contact our State or local office. You can locate the correct office
and phone number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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