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How To Use This Soil Survey

This survey is divided into three parts. Part | includes general information about the
survey area; descriptions of the general soil map units, detailed soil map units, and soil
series in the area; and a description of how the soils formed. Part Il describes the use
and management of the soils and the major soil properties. This part may be updated
as further information about soil management becomes available. Part Ill includes the
maps.

On the general soil map, the survey area is divided into groups of soils called
associations. This map is useful in planning the use and management of large areas.

To find information about your area of interest, locate that area on the map, identify
the name of the soil associations on the color-coded map legend, and then refer to the
section General Soil Map Units in Part | for a general description of the soils in your
area.

The detailed soil maps can be useful in planning the use and management of small
areas.

To find information about your area of interest, locate that area on the Index to Map
Sheets in Part lll. Note the number of the map sheet, and turn to that sheet. Locate
your area of interest on the map sheet. Note the map unit symbols that are in that
area. The Contents in Part | lists the map units and shows the page where each map
unit is described.

The Contents in Part || shows which table has information on a specific land use
or soil property for each detailed soil map unit. Also, see the Contents in Part | and
Part Il for other sections of this publication that may address your specific needs.



National Cooperative Soil Survey

This soil survey is a publication of the National Cooperative Soil Survey, a joint
effort of the United States Department of Agriculture and other Federal agencies,
State agencies including the Agricultural Experiment Stations, and local agencies. The
Natural Resources Conservation Service (formerly the Soil Conservation Service) has
leadership for the Federal part of the National Cooperative Soil Survey. This survey
was made cooperatively by the Natural Resources Conservation Service; the lowa
Agriculture and Home Economics Experiment Station and Cooperative Extension
Service, lowa State University; and the Division of Soil Conservation, lowa Department
of Agriculture and Land Stewardship. The survey is part of the technical assistance
furnished to the Dickinson County Soil and Water Conservation District.

Maijor fieldwork for this soil survey was completed in 2009. Soil names and
descriptions were approved in 2010. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 2010. The tables reflect the data
in effect as of March 2011. The most current official data are available on the Internet

http://soils.usda.gov).

Soil maps in this survey may be copied without permission. Enlargement of these
maps, however, could cause misunderstanding of the detail of mapping. If enlarged,
maps do not show the small areas of contrasting soils that could have been shown at
a larger scale.

Nondiscrimination Statement

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.

Cover Photo Caption

A soybean field in northwestern Dickinson County in an area of the Clarion-Nicollet-
Webster association. This association is dominated by low-relief, gently rolling swell-
and-swale topography.

Ad(ditional information about the Nation’s natural resources is available online
from the Natural Resources Conservation Service at http.//www.nrcs.usda.gov.
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Foreword

Soil surveys contain information that affects land use planning in survey areas.
They include predictions of soil behavior for selected land uses. The surveys highlight
soil limitations, improvements needed to overcome the limitations, and the impact of
selected land uses on the environment.

Soil surveys are designed for many different users. Farmers, foresters, and
agronomists can use the surveys to evaluate the potential of the soil and the
management needed for maximum food and fiber production. Planners, community
officials, engineers, developers, builders, and home buyers can use the surveys to
plan land use, select sites for construction, and identify special practices needed to
ensure proper performance. Conservationists, teachers, students, and specialists in
recreation, wildlife management, waste disposal, and pollution control can use the
surveys to help them understand, protect, and enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. The information in this report is
intended to identify soil properties that are used in making various land use or land
treatment decisions. Statements made in this report are intended to help the land
users identify and reduce the effects of soil limitations on various land uses. The
landowner or user is responsible for identifying and complying with existing laws and
regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact your
local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?agency=nrcs)
or your NRCS State Soil Scientist (http://soils.usda.gov/contact/state offices/).

Great differences in soil properties can occur within short distances. Some soils
are seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

These and many other soil properties that affect land use are described in this soil
survey. The location of each map unit is shown on the detailed soil maps. Each soil in
the survey area is described, and information on specific uses is given. Help in using
this publication and additional information are available at the local office of the Natural
Resources Conservation Service or the Cooperative Extension Service.

Richard Sims
State Conservationist
Natural Resources Conservation Service
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Soil Survey of
Dickinson County, lowa

By Dan Pulido, Natural Resources Conservation Service

Fieldwork by John Hammerly, Robin Wisner, and Allan Younk,
Natural Resources Conservation Service

United States Department of Agriculture, Natural Resources
Conservation Service, in cooperation with the lowa Agriculture
and Home Economics Experiment Station and the Cooperative
Extension Service, lowa State University; the Division of

Soil Conservation, lowa Department of Agriculture and Land
Stewardship; and the Dickinson County Conference Board

Dickinson County is in northwestern lowa (fig. 1). It is in the first tier of counties
south of Minnesota and in the third column of counties east of the Big Sioux River. It
has a total area of 258,600 acres, or 403 square miles, of which 16,508 acres is water.
Spirit Lake, the county seat, is in the north-central part of the county.

This soil survey updates the survey of Dickinson County published in 1983
(Dankert, 1983). It provides additional information and has larger maps, which show
the soils in greater detail.

How This Survey Was Made

This survey was made to provide updated information about the soils and
miscellaneous areas in the survey area, which is in Major Land Resource Areas 103
and 107A. Major land resource areas (MLRAs) are geographically associated land
resource units that share a common land use, elevation, topography, climate, water,
soils, and vegetation (USDA/NRCS, 2006). Dickinson County is a subset of MLRAs
103, Central lowa and Minnesota Till Prairies, and 107A, lowa and Minnesota Loess
Hills.

The information in this survey includes a description of the soils and miscellaneous
areas and their location and a discussion of their suitability, limitations, and
management for specified uses. During the fieldwork for this survey, soil scientists
observed the steepness, length, and shape of the slopes; the general pattern of
drainage; the kinds of crops and native plants; and the kinds of bedrock. They dug
many holes to study the soil profile, which is the sequence of natural layers, or
horizons, in a soil. The profile extends from the surface down into the unconsolidated
material in which the soil formed. The unconsolidated material is devoid of roots and
other living organisms and has not been changed by other biological activity.

The soils in the survey area are in an orderly pattern that is related to the geology,
landforms, relief, climate, and natural vegetation of the area. Each kind of soil is
associated with a particular kind or segment of the landscape. By observing the soils in
the survey area and relating their position to specific segments of the landscape, soil
scientists develop a concept, or model, of how the soils were formed. During mapping,
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Figure 1.—Location of Dickinson County in lowa.

this model enables the soil scientists to predict with a considerable degree of accuracy
the kind of soil at a specific location on the landscape.

Individual soils on the landscape commonly merge into one another as their
characteristics gradually change. To construct an accurate map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied.

The maximum depth of observation was about 80 inches (6.7 feet). Soil scientists
noted soil color, texture, size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, soil reaction, and other features that
enable them to identify soils. After describing the soils in the survey area and
determining their properties, the soil scientists assigned the soils to taxonomic
classes (units). Taxonomic classes are concepts. Each taxonomic class has a set of
soil characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the
soils in different uses and under different levels of management. Interpretations
are modified as necessary to fit local conditions, and some new interpretations are
developed to meet local needs. Data are assembled from other sources, such as
research information, production records, and field experience of specialists. For
example, data on crop yields under defined levels of management are assembled from
farm records and from field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example, soil
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scientists can predict with a fairly high degree of accuracy that a given soil will have a
high water table within certain depths in most years, but they cannot predict that the
water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in
the survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.

The descriptions, names, and delineations of the soils in this survey area may not
fully agree with those of the soils in adjacent survey areas. Differences are the result of
an improved knowledge of soils, modifications in series concepts, or variations in the
intensity of mapping or in the extent of the soils in the survey areas.

General Nature of the Survey Area

This section provides general information about the survey area. It describes
history; industry, transportation facilities, and recreation; physiography and drainage;
and climate.

History

The Oneota people occupied northwestern lowa from about A.D. 950 and likely
became the Otoe, loway, and Missouria tribes (Fishel, 1996). They remained in the
area until they were displaced by settlers of European descent. Hunting, gathering,
and farming were all practiced by the Oneota. A site occupied by the Oneota, about
5 miles southwest of West Lake Okoboji, has been identified (Tiffany and Anderson,
1993).

The first settlers of European descent came to the Arnold’s Park area in 1856.
Thirty-nine of them were killed and four taken captive during the Spirit Lake Massacre
in 1857 (fig. 2). Later in 1857, an election was held to organize the county, which was
named after Daniel S. Dickinson, a United States Senator from New York. During the
grasshopper plagues of 1873—77, more than one-half of the settlers left the county.

Farming was important during the early settlement of the county, but trapping was
the most important nonmilitary operation until about 1875. Prairie hay and corn were
the main crops. The well drained soils, such as Clarion, Everly, and Sac, were the

Figure 2.—The Abbie Gardner Sharp Cabin, site of the Spirit
Lake Massacre, in Arnold’s Park, lowa. Photo courtesy of
the State Historical Society of lowa.
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main soils used for farming until drainage improvement projects were begun in the
early 1900s. Individual and group drainage projects have made row cropping possible
on the poorly drained and very poorly drained soils, which make up about 30 percent
of the acreage in the county.

In 2009, the population of Dickinson County was estimated at 16,623. The largest
town was Spirit Lake (4,261), followed by Milford (2,474), Arnold’s Park (1,162), and
Lake Park (1,023). The combined population of Okoboji, Orleans, Superior, Terril,
Wahpeton, and West Okoboji was 2,843 (U.S. Department of Commerce, 2009).

Industry, Transportation Facilities, and Recreation

Three large lakes (West Okoboiji Lake, East Okoboji Lake, and Spirit Lake) make
tourism an important industry in Dickinson County. Wholesale and retail sales
accounted for a greater portion of the economy (over $400 million combined) than
accommodation and food services (over $38 million) (U.S. Department of Commerce,
2009).

In 2009, Dickinson County had 560 farms and the average farm size was 404 acres
(National Agricultural Statistics Service, 2009). Corn and soybeans, the dominant
crops, were grown on 93,000 and 83,000 acres, respectively. Therefore, 73 percent of
the available land in Dickinson County was used to grow corn and soybeans (fig. 3).
Dickinson County had a livestock inventory of 27,000 cattle, 35,000 hogs, and 3,000
sheep.

Other industries in Dickinson County include educational services, medical services,
and manufacturing. Mining and quarrying also are carried out in the county (U.S.
Department of Commerce, 2005).

Dickinson County is served by U.S. Highway 71 and by State Highways 9 and 86.
Other roads include several surfaced, all-weather county roads. Gravel-surfaced roads
follow most section lines. The lowa Great Lakes Trail, a paved bicycle path, runs for
25 miles (lowa Department of Transportation, 2009). The county has two general
airports: Spirit Lake Municipal Airport in Spirit Lake and Fuller Airport in Milford. Public
transportation services and water taxis also are available.

The most popular forms of recreation in Dickinson County are lake related, including
boating, waterskiing, fishing, and swimming (fig. 4). Hiking, biking, cross-country
skiing, and snowmobile trails are available. Nine State parks are in Dickinson County,
including Elinor Bedell, Emerson Bay, Gull Point, Lower Gar Access, Marble Beach,
Mini-Wakan, Pikes Point, Templar Park, and Trappers Bay.

Figure 3.—A small hayfield adjacent to a field of soybeans in
Dickinson County.
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Figure 4.—A lakeside picnic area in Dickinson County.

Physiography and Drainage

The topography in Dickinson County primarily consists of two geomorphic surfaces.
The dominant surface, which makes up about 85 percent of the county, is referred
to by soil scientists as Major Land Resource Area (MLRA) 103, Central lowa and
Minnesota Till Prairies (USDA/NRCS, 2006). This surface is dominated by low-
relief, swell-and-swale topography featuring a large number of upland potholes and
depressions. This topography becomes much steeper along major streams and rivers,
such as the Little Sioux River.

The second surface is in the southwestern part of the county and makes up about
15 percent of the county. This area is an older surface consisting of glacial till overlain
with loess-derived sediments. This area is MLRA 107A, lowa and Minnesota Deep
Loess Hills (USDA/NRCS, 2006). It consists of broad, nearly level upland divides and
has more sloping areas along the major streams.

Glacial till underlies all of the soils in Dickinson County and has had the greatest
influence on the development of the drainage patterns throughout the county. In MLRA
107A, the till is predominantly overlain with loess. The older age of these materials
has allowed the formation of a more defined drainage system. The younger glacial
soils in MLRA 103, which actually buried the loess-capped older till soils, have a much
less defined drainage pattern. Two types of glacial moraines are evident in MLRA
103. They are known as the Altamont and Bemis moraines. The Altamont moraine is
characterized by moderate- or high-relief hummocks, esker- and kame-like features,
and ice-walled lakes. The Bemis moraine is characterized by low- to high-relief
hummocks, and the topography is more subtle than that of the Altamont moraine.
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Climate

Table 1 gives data on temperature and precipitation for the survey area as recorded
at Milford, lowa, in the period 1971 to 2000 (National Water and Climate Center, 2011).
Table 2 shows probable dates of the first freeze in fall and the last freeze in spring.
Table 3 provides data on length of the growing season.

In winter, the average temperature is 17.7 degrees F and the average daily
minimum temperature is 9.0 degrees. In summer, the average temperature is 70.2
degrees F and the average daily maximum temperature is 81.2 degrees.

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

The total annual precipitation is about 29 inches. Of this total, 21.6 inches, or about
74 percent, usually falls in April through September. The growing season for most
crops falls within this period.

The average seasonal snowfall is 28.2 inches. On the average, 32 days of the year
have at least 1 inch of snow on the ground. The number of such days varies greatly
from year to year.
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Table 1.--Temperature and Precipitation

(Recorded in the period 1971-2000 at Milford, Iowa)

Temperature Precipitation

|2 years in 10| |
| will have-- | |

| | | 10 will have-- |

|
|
|
| | | | 2 years in |
|
|
|

Month Average | Average | Average | | | Average |Average| | | Average |Average
daily | daily | | Maximum | Minimum |number of| | Less | More |number of|snowfall
|maximum|minimum| | temperature | temperature| growing | | than--| than--|days with|
| | | | higher | lower | degree | | | 10.10 inch|
| | | | than-- | than-- | days* | | | | or more |
| °F | °F | °F | °F | °F | Units | 1In | In | In | | In
| | | | | | | | | | |
January----| 22.8 | 4.7 | 13.7 | 49 | -25 | 1 | 0.60 | 0.22] 0.94] 2 | 6.6
| | | | | | | | | | |
February---| 29.6 | 11.9 | 20.8 | 56 | -22 | 4 | .62 | .22 .98| 2 | 5.4
| | | | | | | | | | |
March------ | 41.7 | 23.2 | 32.5 | 75 | -9 | 50 | 1.91 | .80 3.00] 4 | 5.4
| | | | | | | | | | |
April------ | 57.6 | 35.2 | 46.4 | 86 | 13 | 237 | 3.05 | 1.44| 4.54| 6 | .7
| | | | | | | | | | |
May-------- | 71.0 | 47.5 | 59.2 | 91 | 28 | 594 | 3.85 | 2.37| 5.06]| 7 | .0
| | | | | | | | | | |
June------- | 79.9 | 57.1 | 68.5 | 97 | 40 | 852 | 4.67 | 2.61| 6.25] 7 | .0
| | | | | | | | | | |
July------- | 83.2 | 61.3 | 72.3 | 98 | 46 | 988 | 3.61 | 1.50] 5.50]| 5 | .0
| | | | | | | | | | |
August----- | 80.6 | 59.1 | 69.9 | 94 | 43 | 918 | 3.69 | 1.84| 5.54] 5 | .0
| | | | | | | | | | |
September--| 72.6 | 50.1 | 61.3 | 92 | 29 | 638 | 2.73 | 1.25| 3.95] 4 | .0
| | | | | | | | | | |
October----| 60.2 | 38.3 | 49.3 | 84 | 18 | 311 | 2.06 | .66 3.37| 4 | .4
| | | | | | | | | | |
November---| 40.7 | 23.7 | 32.2 | 69 | -4 | 47 | 1.76 | .68 2.71| 3 | 3.4
| | | | | | | | | | |
December---| 26.7 | 10.4 | 18.6 | 51 | -19 | 2 | .80 | .32 1.24| 2 | 6.3
| | | | | | | | | | |
Yearly: | | | | | | | | | | |
| | | | | | | | | | |
Average---| 55.6 | 35.2 | 45.4 | -—= | -—= | -—- | -—= | -—= -—= -—- | -—-
| | | | | | | | | | |
Extreme---| 102 | -30 | -—= | 99 | -26 | -—- | -—= | -—= -—= -—- | -—-
| | | | | | | | | | |
Total----- | -—= | -—= | -—= | -—= | -—= | 4,642 | 29.36 | 22.47| 35.62]| 51 | 28.2
| | | | | | | |

* A growing degree day is a unit of heat available for plant growth. It can be calculated by adding the
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth is minimal for the principal crops in the area (40 degrees F).
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Table 2.

(Recorded in

--Freeze Dates in Spring and Fall

the period 1971-2000 at Milford, Iowa)

|
| Temperature
|
Probability | | |
| 24 °F | 28 °F | 32 °F
| or lower | or lower | or lower
[ [ [
| | |
Last freezing | |
temperature | |
in spring: | | |
| | |
1 year in 10 | |
later than-- | Apr. 27 | May 10 | May 17
| | |
2 years in 10 | | |
later than-- | Apr. 21 | May 4 | May 12
| | |
5 years in 10 | | |
later than-- | Apr. 9 | Apr. 23 | May 2
| | |
First freezing | | |
temperature | | |
in fall: | | |
| | |
1 year in 10 | |
earlier than-- | Oct. 5 | Sept. 28 | Sept. 17
| | |
2 years in 10 | | |
earlier than-- | Oct. 10 | Oct. 2 | Sept. 22
| | |
5 years in 10 | | |
earlier than-- | Oct. 21 | Oct. 11 | Sept. 30
| | |
Table 3.--Growing Season
(Recorded in the period 1971-2000 at Milford,
Iowa)
|
| Daily minimum temperature
| during growing season
|
Probability | | |
| Higher | Higher | Higher
| than | than | than
| 24 °F | 28 °F | 32 °F
| Days | Days | Days
| | |
9 years in 10 | 175 | 152 | 136
| | |
8 years in 10 | 183 | 160 | 143
| | |
5 years in 10 | 197 | 173 | 155
| | |
2 years in 10 | 212 | 187 | 167
| | |
1 year in 10 | 220 | 194 | 174
| | |




General Soil Map Units

The general soil map in this publication shows broad areas that have a distinctive
pattern of soils, relief, and drainage. These broad areas are called associations.
Each association on the general soil map is a unique natural landscape. Typically,
it consists of one or more major soils or miscellaneous areas and some minor soils
or miscellaneous areas. It is named for the major soils or miscellaneous areas. The
soils or miscellaneous areas making up one association can occur in another but in a
different pattern.

The general soil map can be used to compare the suitability of large areas for
general land uses. Areas of suitable soils or miscellaneous areas can be identified on
the map. Likewise, areas that are not suitable can be identified.

Because of its small scale, the map is not suitable for planning the management of
a farm or field or for selecting a site for a road or building or other structure. The soils
in any one association differ from place to place in slope, depth, drainage, and other
characteristics that affect management.

1. Clarion-Nicollet-Webster Association (fig. 5)
Extent of the association in the survey area: 79 percent
Component Description

Clarion

Extent: 38 percent of the association

Position on the landscape: Shoulders and sideslopes

Slope range: 0 to 9 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Glacial till

Flooding: None

Ponding: None

Depth to seasonal high water table: 4 to 6 feet

Available water capacity to a depth of 60 inches: 11.3 inches
Content of organic matter in the upper 10 inches: 2.0 percent

Nicollet

Extent: 27 percent of the association

Position on the landscape: Slightly convex rises

Slope range: 0 to 3 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
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Figure 5.—Typical pattern of soils and parent material in the Clarion-Nicollet-Webster association.

Parent material: Glacial till

Flooding: None

Ponding: None

Depth to seasonal high water table: 1.0 to 3.5 feet

Available water capacity to a depth of 60 inches: 10.9 inches
Content of organic matter in the upper 10 inches: 5.5 percent

Webster

Extent: 15 percent of the association

Position on the landscape: Flats and swales

Slope range: 0 to 2 percent

Texture of the surface layer: Silty clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Glacial till

Flooding: None

Ponding: None

Seasonal high water table: At the surface to 1 foot below the surface
Available water capacity to a depth of 60 inches: 10.9 inches
Content of organic matter in the upper 10 inches: 4.1 percent

Soils of Minor Extent

Okoboji and similar soils
Extent: 10 percent of the association

Canisteo and similar soils
Extent: 6 percent of the association

Terril and similar soils
Extent: 3 percent of the association

Augusta Lake and similar soils
Extent: 1 percent of the association
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2. Coland-Calco-Spillville Association (fig. 6)
Extent of the association in the survey area: 2 percent
Component Description

Coland

Extent: 43 percent of the association

Position on the landscape: Flood plains

Slope range: 0 to 3 percent

Texture of the surface layer: Clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Loamy alluvium

Frequency of flooding: Occasional

Ponding: None

Seasonal high water table: At the surface to 1 foot below the surface
Available water capacity to a depth of 60 inches: 11.2 inches
Content of organic matter in the upper 10 inches: 4.7 percent

Calco

Extent: 28 percent of the association

Position on the landscape: Flood plains

Slope range: 0 to 2 percent

Texture of the surface layer: Silty clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Calcareous silty alluvium

Frequency of flooding: Occasional

Ponding: None

~
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Figure 6.—Typical pattern of soils and parent material in the Coland-Calco-Spillville association.
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Seasonal high water table: At the surface to 1 foot below the surface
Available water capacity to a depth of 60 inches: 12.5 inches
Content of organic matter in the upper 10 inches: 4.2 percent

Spillville

Extent: 17 percent of the association

Position on the landscape: Flood plains

Slope range: 0 to 5 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained

Parent material: Loamy alluvium

Frequency of flooding: Occasional

Ponding: None

Depth to seasonal high water table: 1.0 to 3.5 feet

Available water capacity to a depth of 60 inches: 11.8 inches
Content of organic matter in the upper 10 inches: 4.1 percent

Soils of Minor Extent

Havelock, occasionally flooded, and similar soils
Extent: 8 percent of the association

Colo, occasionally flooded, and similar soils
Extent: 4 percent of the association

3. McCreath-Everly-Wilmonton Association (fig. 7)
Extent of the association in the survey area: 12 percent
Component Description

McCreath

Extent: 26 percent of the association

Position on the landscape: Upland divides

Slope range: 0 to 5 percent

Texture of the surface layer: Silty clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained

Parent material: Loess over glacial till

Flooding: None

Ponding: None

Depth to seasonal high water table: 1.0 to 3.5 feet

Available water capacity to a depth of 60 inches: 11.8 inches
Content of organic matter in the upper 10 inches: 5.1 percent

Everly

Extent: 23 percent of the association

Position on the landscape: Backslopes and summits

Slope range: 2 to 9 percent

Texture of the surface layer: Clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Loamy sediments over glacial till

12
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Figure 7.—Typical pattern of soils and parent material in the McCreath-Everly-Wilmonton
association.

Flooding: None

Ponding: None

Depth to seasonal high water table: 4 to 6 feet

Available water capacity to a depth of 60 inches: 10.5 inches
Content of organic matter in the upper 10 inches: 2.7 percent

Wilmonton

Extent: 22 percent of the association

Position on the landscape: Upland flats

Slope range: 1 to 3 percent

Texture of the surface layer: Silty clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained

Parent material: Loamy sediments over glacial till

Flooding: None

Ponding: None

Depth to seasonal high water table: 1.0 to 3.5 feet

Available water capacity to a depth of 60 inches: 11.2 inches
Content of organic matter in the upper 10 inches: 1.7 percent

Soils of Minor Extent

Gillett Grove and similar soils
Extent: 13 percent of the association

Sac and similar soils
Extent: 10 percent of the association

Letri and similar soils
Extent: 6 percent of the association

13
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4. Wadena-Estherville Association (fig. 8)
Extent of the association in the survey area: 7 percent
Component Description

Wadena

Extent: 40 percent of the association

Position on the landscape: Flats and risers on stream terraces
Slope range: 0 to 9 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Well drained

Parent material: Loamy sediments over sand and gravel
Flooding: None

Ponding: None

Depth to seasonal high water table: More than 6.7 feet
Available water capacity to a depth of 60 inches: 6.5 inches
Content of organic matter in the upper 10 inches: 2.3 percent

Estherville

Extent: 23 percent of the association

Position on the landscape: Flats on outwash plains; treads on stream terraces
Slope range: 0 to 9 percent

Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat excessively drained

Parent material: Loamy sediments over sand and gravel
Flooding: None

Ponding: None

Depth to seasonal high water table: More than 6.7 feet

Figure 8.—Typical pattern of soils and parent material in the Wadena-Estherville association.
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Available water capacity to a depth of 60 inches: 4.2 inches
Content of organic matter in the upper 10 inches: 1.7 percent

Soils of Minor Extent

Cylinder and similar soils
Extent: 12 percent of the association

Dickinson and similar soils
Extent: 7 percent of the association

Talcot and similar soils
Extent: 7 percent of the association

Biscay and similar soils
Extent: 6 percent of the association

Hawick and similar soils
Extent: 5 percent of the association
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Detailed Soil Map Units

The map units delineated on the detailed soil maps in this survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions in this section,
along with the maps, can be used to determine the suitability and potential of a unit for
specific uses. They also can be used to plan the management needed for those uses.

A map unit delineation on a soil map represents an area dominated by one
or more major kinds of soil or miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the dominant soils. Within a
taxonomic class there are precisely defined limits for the properties of the soils.

On the landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some observed
properties may extend beyond the limits defined for a taxonomic class. Areas of soils
of a single taxonomic class rarely, if ever, can be mapped without including areas of
other taxonomic classes. Consequently, every map unit is made up of the soils or
miscellaneous areas for which it is named and some minor components that belong to
taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified by
a special symbol on the maps. The contrasting components are mentioned in the map
unit descriptions. A few areas of minor components may not have been observed, and
consequently they are not mentioned in the descriptions, especially where the pattern
was so complex that it was impractical to make enough observations to identify all the
soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate pure
taxonomic classes but rather to separate the landscape into landforms or landform
segments that have similar use and management requirements. The delineation
of such segments on the map provides sufficient information for the development
of resource plans. If intensive use of small areas is planned, however, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and lists some of the principal
soil properties that should be considered in planning for specific uses.

Soils that have profiles that are almost alike make up a soil series. All the soils
of a series have major horizons that are similar in composition, thickness, and
arrangement. The soils of a given series can differ in texture of the surface layer,
slope, stoniness, salinity, degree of erosion, and other characteristics that affect their
use. On the basis of such differences, a soil series is divided into soil phases. Most
of the areas shown on the detailed soil maps are phases of soil series. The name
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of a soil phase commonly indicates a feature that affects use or management. For
example, Clarion loam, 2 to 5 percent slopes, is a phase of the Clarion series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are called complexes. A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in such small areas that they
cannot be shown separately on the maps. The pattern and proportion of the soils or
miscellaneous areas are somewhat similar in all areas. Dickman-Clarion complex, 2 to
5 percent slopes, is an example.

This survey includes miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. The map unit Pits, sand and gravel, is an example.
The table “Acreage and Proportionate Extent of the Soils” in Part Il lists the map
units in this survey area. Other tables provided in Part Il give properties of the soils
and the limitations, capabilities, and potentials for many uses. The Glossary defines

many of the terms used in describing the soils.

6—Okoboji silty clay loam, 0 to 1 percent slopes
Component Description

Okoboji and similar soils

Extent: 65 to 95 percent of the map unit

Position on the landscape: Depressions

Slope range: 0 to 1 percent

Texture of the surface layer: Silty clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained

Parent material: Alluvium derived from glacial till

Flooding: None

Frequency of ponding: Frequent

Seasonal high water table: At the surface to 1 foot below the surface
Available water capacity to a depth of 60 inches: 12.3 inches
Content of organic matter in the upper 10 inches: 8.3 percent

Minor Dissimilar Components

Knoke and similar soils
Extent: 5 to 15 percent of the map unit

Harps and similar soils
Extent: 0 to 10 percent of the map unit

Canisteo and similar soils
Extent: 0 to 10 percent of the map unit

27B—Terril loam, 2 to 5 percent slopes
Component Description

Terril and similar soils

Extent: 65 to 95 percent of the map unit

Position on the landscape: Footslopes

Slope range: 2 to 5 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Loamy colluvium

Flooding: None

18
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Ponding: None

Depth to seasonal high water table: 4 to 6 feet

Available water capacity to a depth of 60 inches: 11.8 inches
Content of organic matter in the upper 10 inches: 3.4 percent

Minor Dissimilar Components

Spillville, rarely flooded, and similar soils
Extent: 5 to 15 percent of the map unit

Delft and similar soils
Extent: 0 to 10 percent of the map unit

Clarion and similar soils
Extent: 0 to 10 percent of the map unit

28B—Dickman fine sandy loam, 2 to 5 percent slopes
Component Description

Dickman and similar soils

Extent: 75 to 95 percent of the map unit

Position on the landscape: Slight rises on outwash plains; treads and risers on stream
terraces

Slope range: 2 to 5 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Somewhat excessively drained

Parent material: Alluvial sediments

Flooding: None

Ponding: None

Depth to seasonal high water table: More than 6.7 feet

Available water capacity to a depth of 60 inches: 6.1 inches

Content of organic matter in the upper 10 inches: 2.0 percent

Minor Dissimilar Components

Bolan and similar soils
Extent: 5 to 15 percent of the map unit

Fort Dodge and similar soils
Extent: 0 to 10 percent of the map unit

32—Spicer silty clay loam, MLRA 107, 0 to 2 percent
slopes

Component Description

Spicer and similar soils

Extent: 80 to 90 percent of the map unit

Position on the landscape: Flats on uplands

Slope range: 0 to 2 percent

Texture of the surface layer: Silty clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Lacustrine deposits and/or loess

Flooding: None

Ponding: None
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Seasonal high water table: At the surface to 1 foot below the surface
Available water capacity to a depth of 60 inches: 11.2 inches
Content of organic matter in the upper 10 inches: 6.5 percent

Minor Dissimilar Components

Gillett Grove and similar soils
Extent: 10 to 20 percent of the map unit

34—Estherville sandy loam, 0 to 2 percent slopes
Component Description

Estherville and similar soils

Extent: 80 to 90 percent of the map unit

Position on the landscape: Flats on outwash plains; treads on stream terraces
Slope range: 0 to 2 percent

Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat excessively drained

Parent material: Loamy sediments over sand and gravel
Flooding: None

Ponding: None

Depth to seasonal high water table: More than 6.7 feet
Available water capacity to a depth of 60 inches: 4.1 inches
Content of organic matter in the upper 10 inches: 1.7 percent

Minor Dissimilar Components

Wadena and similar soils
Extent: 10 to 20 percent of the map unit

34B—Estherville sandy loam, 2 to 5 percent slopes
Component Description

Estherville and similar soils

Extent: 50 to 80 percent of the map unit

Position on the landscape: Slight rises on outwash plains; risers on stream terraces
Slope range: 2 to 5 percent

Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat excessively drained

Parent material: Loamy sediments over sand and gravel
Flooding: None

Ponding: None

Depth to seasonal high water table: More than 6.7 feet
Available water capacity to a depth of 60 inches: 4.1 inches
Content of organic matter in the upper 10 inches: 1.7 percent

Minor Dissimilar Components

Ridgeport and similar soils
Extent: 10 to 20 percent of the map unit

Wadena and similar soils
Extent: 10 to 20 percent of the map unit
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Estherville, loamy substratum, and similar soils
Extent: 0 to 10 percent of the map unit

34C2—Estherville sandy loam, 5 to 9 percent slopes,
moderately eroded

Component Description

Estherville, moderately eroded, and similar soils

Extent: 45 to 85 percent of the map unit

Position on the landscape: Slight rises on outwash plains; risers on stream terraces
Slope range: 5 to 9 percent

Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat excessively drained

Parent material: Loamy sediments over sand and gravel
Flooding: None

Ponding: None

Depth to seasonal high water table: More than 6.7 feet
Available water capacity to a depth of 60 inches: 4.1 inches
Content of organic matter in the upper 10 inches: 1.2 percent

Minor Dissimilar Components

Pilot Grove, moderately eroded, and similar soils
Extent: 10 to 20 percent of the map unit

Clarion, moderately eroded, and similar soils
Extent: 5 to 15 percent of the map unit

Fort Dodge and similar soils
Extent: 0 to 10 percent of the map unit

Wadena and similar soils
Extent: 0 to 10 percent of the map unit

55—Nicollet loam, 1 to 3 percent slopes
Component Description

Nicollet and similar soils

Extent: 75 to 95 percent of the map unit

Position on the landscape: Slightly convex rises

Slope range: 1 to 3 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained

Parent material: Glacial till

Flooding: None

Ponding: None

Depth to seasonal high water table: 1.0 to 3.5 feet

Available water capacity to a depth of 60 inches: 10.9 inches
Content of organic matter in the upper 10 inches: 5.5 percent

Minor Dissimilar Components

Clarion and similar soils
Extent: 5 to 15 percent of the map unit
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Webster and similar soils
Extent: 0 to 10 percent of the map unit

77B—Sac silty clay loam, 2 to 5 percent slopes
Component Description

Sac and similar soils

Extent: 85 to 95 percent of the map unit

Position on the landscape: Ridges on uplands

Slope range: 2 to 5 percent

Texture of the surface layer: Silty clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Loess over glacial till

Flooding: None

Ponding: None

Depth to seasonal high water table: 4 to 6 feet

Available water capacity to a depth of 60 inches: 11.3 inches
Content of organic matter in the upper 10 inches: 3.6 percent

Minor Dissimilar Components

Sac, moderately eroded, and similar soils
Extent: 5 to 15 percent of the map unit

95—Harps loam, 0 to 2 percent slopes
Component Description

Harps and similar soils

Extent: 70 to 100 percent of the map unit

Position on the landscape: Rims of depressions

Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Glacial till

Flooding: None

Ponding: None

Seasonal high water table: At the surface to 1 foot below the surface
Available water capacity to a depth of 60 inches: 11.1 inches
Content of organic matter in the upper 10 inches: 5.0 percent

Minor Dissimilar Components

Crippin and similar soils
Extent: 0 to 10 percent of the map unit

Okoboji and similar soils
Extent: 0 to 10 percent of the map unit

Canisteo and similar soils
Extent: 0 to 10 percent of the map unit
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107—Webster silty clay loam, 0 to 2 percent slopes
Component Description

Webster and similar soils

Extent: 55 to 90 percent of the map unit

Position on the landscape: Flats and swales

Slope range: 0 to 2 percent

Texture of the surface layer: Silty clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Glacial till

Flooding: None

Ponding: None

Seasonal high water table: At the surface to 1 foot below the surface
Available water capacity to a depth of 60 inches: 10.9 inches
Content of organic matter in the upper 10 inches: 6.1 percent

Minor Dissimilar Components

Okoboji and similar soils
Extent: 5 to 15 percent of the map unit

Nicollet and similar soils
Extent: 5 to 15 percent of the map unit

Canisteo and similar soils
Extent: 0 to 15 percent of the map unit

135—Coland clay loam, 0 to 2 percent slopes,
occasionally flooded

Component Description

Coland, occasionally flooded, and similar soils

Extent: 75 to 95 percent of the map unit

Position on the landscape: Flood plains

Slope range: 0 to 2 percent

Texture of the surface layer: Clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Loamy alluvium

Frequency of flooding: Occasional

Ponding: None

Seasonal high water table: At the surface to 1 foot below the surface
Available water capacity to a depth of 60 inches: 11.2 inches
Content of organic matter in the upper 10 inches: 5.7 percent

Minor Dissimilar Components

Spillville, occasionally flooded, and similar soils
Extent: 5 to 15 percent of the map unit

Havelock, occasionally flooded, and similar soils
Extent: 0 to 10 percent of the map unit
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138B—Clarion loam, 2 to 5 percent slopes
Component Description

Clarion and similar soils

Extent: 75 to 95 percent of the map unit

Position on the landscape: Convex rises

Slope range: 2 to 5 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Glacial till

Flooding: None

Ponding: None

Depth to seasonal high water table: 4 to 6 feet

Available water capacity to a depth of 60 inches: 11.3 inches
Content of organic matter in the upper 10 inches: 3.2 percent

Minor Dissimilar Components

Nicollet and similar soils
Extent: 5 to 15 percent of the map unit

Clarion, moderately eroded, and similar soils
Extent: 0 to 10 percent of the map unit

138C—Clarion loam, 5 to 9 percent slopes
Component Description

Clarion and similar soils

Extent: 55 to 85 percent of the map unit

Position on the landscape: Convex rises

Slope range: 5 to 9 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Glacial till

Flooding: None

Ponding: None

Depth to seasonal high water table: 4 to 6 feet

Available water capacity to a depth of 60 inches: 11.3 inches
Content of organic matter in the upper 10 inches: 3.2 percent

Minor Dissimilar Components

Clarion, moderately eroded, and similar soils
Extent: 10 to 20 percent of the map unit

Terril and similar soils
Extent: 5 to 15 percent of the map unit

Storden, moderately eroded, and similar soils
Extent: 0 to 10 percent of the map unit
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175B—Dickinson fine sandy loam, 2 to 5 percent slopes
Component Description

Dickinson and similar soils

Extent: 70 to 90 percent of the map unit

Position on the landscape: Slight rises on outwash plains; treads and risers on stream
terraces

Slope range: 2 to 5 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Somewhat excessively drained

Parent material: Alluvial sediments

Flooding: None

Ponding: None

Depth to seasonal high water table: More than 6.7 feet

Available water capacity to a depth of 60 inches: 5.4 inches

Content of organic matter in the upper 10 inches: 1.9 percent

Minor Dissimilar Components

Dickman and similar soils
Extent: 5 to 15 percent of the map unit

Estherville and similar soils
Extent: 5 to 15 percent of the map unit

175C2—Dickinson fine sandy loam, 5 to 9 percent slopes,
moderately eroded

Component Description

Dickinson, moderately eroded, and similar soils

Extent: 90 to 100 percent of the map unit

Position on the landscape: Side slopes on outwash plains; risers on stream
terraces

Slope range: 5 to 9 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Somewhat excessively drained

Parent material: Alluvial sediments

Flooding: None

Ponding: None

Depth to seasonal high water table: More than 6.7 feet

Available water capacity to a depth of 60 inches: 6.6 inches

Content of organic matter in the upper 10 inches: 1.1 percent

Minor Dissimilar Components

Hawick, moderately eroded, and similar soils
Extent: 0 to 10 percent of the map unit
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199—Cylinder-Nicollet complex, 0 to 3 percent slopes
Component Description

Cylinder and similar soils

Extent: 0 to 60 percent of the map unit

Position on the landscape: Flats and low rises on till plains
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained

Parent material: Loamy sediments over sand and gravel
Flooding: None

Ponding: None

Depth to seasonal high water table: 1.0 to 3.5 feet

Available water capacity to a depth of 60 inches: 6.5 inches
Content of organic matter in the upper 10 inches: 4.1 percent

Nicollet and similar soils

Extent: 15 to 25 percent of the map unit

Position on the landscape: Slightly convex rises

Slope range: 1 to 3 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained

Parent material: Glacial till

Flooding: None

Ponding: None

Depth to seasonal high water table: 1.0 to 3.5 feet

Available water capacity to a depth of 60 inches: 10.9 inches
Content of organic matter in the upper 10 inches: 5.5 percent

Minor Dissimilar Components

Cylinder, loamy substratum, and similar soils
Extent: 10 to 20 percent of the map unit

Lowlein and similar soils
Extent: 5 to 15 percent of the map unit

Crippin and similar soils
Extent: 5 to 15 percent of the map unit

Cylinder, calcareous, and similar soils
Extent: 5 to 15 percent of the map unit

Coriff and similar soils
Extent: 0 to 10 percent of the map unit

200—Cylinder complex, 0 to 2 percent slopes
Component Description

Cylinder and similar soils

Extent: 45 to 80 percent of the map unit

Position on the landscape: Flats on outwash plains; treads on stream terraces
Slope range: 0 to 2 percent

Texture of the surface layer: Loam
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Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained

Parent material: Loamy sediments over sand and gravel
Flooding: None

Ponding: None

Depth to seasonal high water table: 1.0 to 3.5 feet

Available water capacity to a depth of 60 inches: 6.5 inches
Content of organic matter in the upper 10 inches: 4.1 percent

Cylinder, calcareous, and similar soils

Extent: 15 to 30 percent of the map unit

Position on the landscape: Flats on outwash plains; treads on stream terraces
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained

Parent material: Loamy sediments over sand and gravel
Flooding: None

Ponding: None

Depth to seasonal high water table: 1.0 to 3.5 feet

Available water capacity to a depth of 60 inches: 8.2 inches
Content of organic matter in the upper 10 inches: 4.1 percent

Minor Dissimilar Components

Biscay and similar soils
Extent: 5 to 15 percent of the map unit

Cylinder, loamy substratum, and similar soils
Extent: 0 to 10 percent of the map unit

259—Biscay clay loam, 0 to 2 percent slopes
Component Description

Biscay and similar soils

Extent: 75 to 95 percent of the map unit

Position on the landscape: Flats on outwash plains; treads on stream terraces
Slope range: 0 to 2 percent

Texture of the surface layer: Clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Loamy sediments over sand and gravel

Flooding: None

Ponding: None

Seasonal high water table: At the surface to 1 foot below the surface
Available water capacity to a depth of 60 inches: 7.5 inches

Content of organic matter in the upper 10 inches: 5.4 percent

Minor Dissimilar Components

Cylinder and similar soils
Extent: 5 to 15 percent of the map unit

Talcot and similar soils